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Téng céng ty LAp may Viét Nam - CTCP (LILAMA) I3 nha thdu hang ddu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

ho#c cac dich vu don lé:

. Lap bao cdo nghién ciiu kha thi (F/S)

. Cung cap céac dich vu quan ly va giam sat.

. Ché tao va cung cép thiét bi va xay Iap tron gbi cac nha may (EPC)

. Thiét ké va |ap dat cac hé théng 6ng, dién, do ludng diéu khién, diéu hoa thong gio..vv..
. Thiét k&, ché tao va |ap d4t cac bon bé ap luc.

. L&p dat thiét bi céng nghé.

. Quan ly thi cong xay lap.

. Bao tri va slra chira nha may.

M o~ o b WO =

. Bao tao ky su, cbng nhan: dao tao va cap chimg chi Quéc té cho tha han.

Vietnam Machinery Installation Corporation - JSC is a leading Contractor of Vietnam
who specializes in supplying turn - key industrial project (EPC) or single services:
1. Forming Feasibility Study.

2. Supplying project management and supervision services.

3. Engineering, procurment and construction of plants (EPC).

4. Designing and installing systems of pipelines, electric, control and
instrumentation, air-conditoning and ventilation, etc..

5. Designing and installing pressured vessel & tanks.

6. Installing technological equipment.

7. Maneging and implementing construction and installation works.

8. Maintaining and improving factories and plants.

9. Training engineers, workers, welder and issuing international certificates.
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QUAN LY NGANH

Ludt héa t6i da chinh séch vé nha &

“Nhét ky chuong trinh 1 triéu can hg nha &xa hoi”

Hoan thién md hinh on vi 6 - mdt ndi dung quan trong trong ddi méi phuang phép lap quy hoach

TU CHINH SACH DEN CUOC SONG

Tinh cdp thiét bién soan tiéu chudn thiét ké, thi cong, nghiém thu, bdo dudng cong trinh
ngam do thi

Tu ddng tinh toan hdm theo cdng ngh& NATM bédng mé hinh 3D va kha néng ap dung thiét ké
cng trinh ngam d6 thi

Phuong phap dao ham mdi cia Ao va hién trang &p dung & Viét Nam

St dung UDEC du bdo sap |6 khi dao hdm qua phay
Quy hoach mét cit ngang dutng ham ha tang ky thudt - kinh nghiém 6 Trung Quéc

Thap théng gi6 trén mét dat cdia cdng trinh tau dién ngdm va céc quy chudn ky thudt quéc
gia lién quan
Gidi phap thi cdng va xi mang trong cac dy dn cong trinh ngdm

GOC NHIN TU THUCTIEN
Ldp“khodng tréng” trong gia dén bu!
“Dt phd”trong cdng tac gidi phong mat béng: 3 bai hoc quy ti TRHCM

GIGI THIEU SACH MG
Thanh phd sau hon

DOANH NGHIEP 4.0

Cung Trién 1am kién triic, quy hoach xdy dung quéc gia - Noi t6 chiic thanh cong nhiéu sy
kién I6n cta nganh Xdy dung

Uing dung két c&u lién hgp thép boc bé tong - két cu GUBEAM trong cong trinh dan dung

NGHIEN CU'U KHOA HOC

Xéc dinh ddc diém cda t6 chic quan Iy du an dau tu xdy dung st dung von nha nudc 6 Viét Nam
Xdy dung hé thang quan Iy chét lugng cho cac cdng trinh xdy dung tai Viét Nam

Ma hinh gian &o cho dam bé tong cot FRP

M@t s6 bt cap trong viéc xac dinh chi phi tu van dau tu xdy dung

Anh huging clia mot s6 tham sé d&n hé s6 khi dong clia bang quang cdo

Phén tich Iva chon phuong an thiét ké hiéu qua trén géc do kinh té cho dy &n khu d6 thi tai
tinh Binh Duong

Khdo sat truting nhiét do bén trong ciu kién t&m san phang & giai doan tudi sém

Hé 56 hiéu qué ctia nhém coc 3x3 trong dat dinh st dung mé hinh vt Iy ty 18 thu nho
Nghién ctiu trang thai (ing sudt - bién dang ctia mong coc bé tong cot thép bang phan tlt
hitu han 3D

Mat s6 gidi phap thodt nuc bén viing dang ap dung tai céc do thi Viét Nam - thuc trang va
dé xudt

Phén tich anh huding cla s6 lugng va khodng cch coc dén hiéu ting nhém trong méng coc
daithap

Phén tich ting x{t cia dam bé tong c6t thép tiét dién chit nhat chiu uén phéng theo md hinh
bién dang phi tuyén vt liéu

Thiét ké t6i uu gian thép chiu tai trong dong dét st dung phan tich truc tiép

Phén tich dao dong cla két cdu cau theo s6 liéu téi trong ngau nhién clia tram can Dau Gidy
Phan cdp QLNN vé xdy duing cdng trinh x( 1y chét thai rdn sinh hoat d6 thi: Thuc trang va gidi phdp
Anh huéng ctia ngau nhién dc tinh vat liéu t6i dao dong tu do ctia dam cd co tinh bién thién
Nghién c(u téc dung cta phu gia dang sgi dén chi tiéu co Iy ca ban va dan héi nhét clia bé
tong Asphalt lam do dudng

Phén tich khung thép ¢4 lién két nia ciing theo mé hinh ctia Lui - Chen chiu tai trong dong
Quan diém vé thiét ké kién tric resort ven bién, xuat phét tir cinh quan thién nhién (Truging
hgp Phu Hai Resort)

Quy dinh vé hiéu qué va danh gid hiéu qué dy an dau tu xdy dung st dung von nha nudc &
Viét Nam

Uén tinh cGa dam quay quanh truc ¢6 dinh va tya mét phan trén nén dan héi

Nghién c(u xac dinh cac yéu t6 tac dong dén quyét dinh tham gia thuc hién du dn dau tu xay
dung nha ¢ xa hdi ctia nha dau tu
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QUAN LY

Luat hoa toi da chinh sach vé nha &

> QUANG HA

Viec xay dung Luat Nha ¢ (stia d6i) nham kip thai thé ché hoa cac chu truong, duang L6
cua Bang, chinh sach cda Nha nudc trong viec phat trién nha & cho nhan dan, dac biét la

nguadi thu nhap thdp va ngudi ngheo.

ai Ky hop tha 5, Quéc héi khoda XV, thira Gy quyén

clia Tha tuéng Chinh phu, B trudng Bé Xay dung

Nguyén Thanh Nghi da trinh bay Td trinh vé du thao

Luat Nha & (stra d6i). Theo B trudng, viéc stra ddi,
hoan thién cac quy dinh clia Luat Nha & nam 2014 cho phu
hgp véi tinh hinh thuc té, bao dam tinh hop hién, su théng
nhat, déng bo gilta quy dinh clia Luat Nha & (sta d6i) vdi cac
Luat khac cé lién quan.

BAO PAM TINH THONG NHAT, PONG BO

So v3i Ludt Nha & nam 2014, du thao Luat Nha & (stia d6i)
c6 mét s6 diém mai nhu: Gop mét s6 Diéu vé Chuong trinh,
K& hoach phét trién nha & tai cac Chuong khac nhau cua
Luat hién hanh va Luat héa moét s6 ndi dung tir Nghi dinh s6
99/2015/ND-CP va Nghi dinh s6 30/2021/ND-CP.

Du thao Luat Nha & (stra d6i) stra d6i, b6 sung mot s6 noi
dung nhu: Can cir xay dung, ndi dung Chién lugc phat trién
nha & quéc gia; ky xay dung Chién lugc va tham quyén phé
duyét Chién lugc phét trién nha & qudc gia; can cd, yéu cau
xay dung, ndi dung Chuong trinh phat trién nha & cap tinh;
xay dung, di€éu chinh Chuong trinh phat trién nha & cap tinh;
can cu xay dung va ky ké hoach, ndi dung ké hoach phét trién
nha & cap tinh; xay dung, phé duyét, diéu chinh ké hoach
phat trién nha & cdp tinh, bai bd ké hoach phat trién nha &
hang nam...

B6 trudng Nguyén Thanh Nghi khang dinh, viéc xay
dung Luat Nha & (stta d6i) nham kip thdi thé ché hoéa cac chu
truong, dudng 16i ctia Pang, chinh sach ctia Nha nudc trong
viéc phat trién nha & cho nhan dan, dac biét 1a ngudi c6 thu
nhap thap va ngudi nghéo, khong c6 kha nang tao lap nha
theo co ché thi truong.
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Béo cao tham tra ctia Uy ban Phép luat ctia Quéc hoi ciing
tan thanh viéc stra d6i toan dién Luat Nha & véi cac ly do nhu
da néu trong T trinh ctia Chinh phd. Trong d6, can quan tam
van dé nha & xa hoéi, nha & cho cong nhan trong KCN; thuc
hién phan cap, phan quyén manh mé cho chinh quyén dia
phuong, bdo dam ranh mach, ré trach nhiém va diéu kién
bao dam thuc hién.

Theo danh gié ctia Uy ban Phap lut ctia Quéc hoi, du an
Luat co ban dap iing yéu cau ctia Luat Ban hanh van ban quy
pham phap luat; bén canh d6, dé nghi ca quan chu tri soan
thdo bd sung day di cac du thdo van ban quy dinh chi tiét
thi hanh Luat; tiép tuc nghién clru dé luat héa t6i da cac noi
dung dang dugc quy dinh trong cac van ban dudi luat da ro,
dugc thuc tién kiém nghiém va phat huy hiéu qua trén thuc
té. Du thao Luat Nha & (stra d6i) c6 méi quan hé mat thiét véi
nhiéu luat cé lién quan nhu Luat Dat dai, Luat Kinh doanh bat
dong san, Luat Bau tu, Luat Xay dung..., do dé, can ra soat ky
dé tranh chong 1an, xung dét vé pham vi diéu chinh.

UU PAI NHUNG TRANH SG HG TRONG PE XUAT DU
AN PAU TU XAY DUNG NOXH

Chinh sach vé NOXH quy dinh cu thé ti Diéu 73 dén Diéu
109. Trong d96, chinh sach NOXH ciing quy dinh déi tugng
dugc hudng chinh sach hé trg vé nha luu trd cdng nhan; hinh
thuc phat trién nha luu trd cdng nhan; diéu kién thué nha luu
tr céng nhan; quy hoach, bé tri quy dat phat trién nha luu
trd coéng nhan; loai du an va yéu cau déi véi du an xay dung
nha luu trd cdng nhan; loai nha va tiéu chuan thiét ké nha luu
trd cong nhan; lua chon chd dau tu du an xay dung nha luu
trd cdéng nhan; uu dai chd dau tu du an xay dung nha luu trd
cong nhan...
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Ngoai ra, chinh sach ciing dé cap vé quy hoach, quy dat
danh dé phat trién nha & cho luc lugng vi trang; loai du &n
va yéu cau déi vai du an dau tu xay dung nha & cho luc lugng
vl trang...

Theo quy dinh ctia Luat Nha & hién hanh, ngoai viéc b6 tri
20% quy dat thi chu dau tu xay dung du an nha & thuang mai,
khu @6 thi con phai dau tu ha tang ky thuat dong bo cho khu
dat xay dung NOXH, néu chi trich phan tién st dung dat, tién
thué dat thi thyc chat van la lay ti tién ngan sach Nha nudc.
Vi vay, Uy ban Phap luat ctia Quéc hdi dé nghi nghién ctu
quy dinh b6 sung trach nhiém déng gop kinh phi xay dung
NOXH ctia cac ch dau tu du an xay dung nha & thuong mai,
khu &6 thi.

Vé uu dai doi véi cha dau tu NOXH dé ban, cho thué mua,
cho thué (Piéu 82), da s6 y kién trong Uy ban Phap luét cla
Quéc hoi tan thanh vai quy dinh cla du thao Luat. Péng thai
dé nghi bé sung quy dinh ty I& t8i da phan quy dat riéng dé
xay dung cong trinh kinh doanh dich vy, thuang mai trong
du dn NOXH nham bdo dadm chit ché, tranh so hd cé thé bi
lam dung trong viéc dé xuat du an dau tu xay dung NOXH
nhung muc tiéu chinh la dé c6 dat xay dung céng trinh kinh
doanh dich vy, thuong mai.

Vé xac dinh gia ban, gia thué, gia thué mua NOXH khéng
do Nha nudc dau tu xay dung (Diéu 84), da s6 y kién trong
Uy ban Phap luat clia Quéc hoi tan thanh véi quy dinh clia
du thdo Luat vé cac chi phi dugc tinh d vao gia ban dé thu
héi von dau tu ctia doanh nghiép, bao dam quyén va lgi ich
chinh dang cda nha dau tu...

Tuy nhién, dé bdo ddm minh bach, chat ché, dé nghi
nghién ctu lam rd “céc chi phi hgp ly khac” dugc tinh vao gid
ban hoac quy dinh cadc nguyén tic, diéu kién dé chi phi cé thé

coi la hgp ly khi tinh vao gia ban.

Viéc xay dung nha luu trd céng nhan trong KCN (Diéu 89
va Diéu 92), can nghién cuu, gidi quyét dong bé cac van dé:
Bao dam an toan lao déng, an ninh trat tu trong KCN, nhat
la nhirng KCN 16n, c6 dong ngudi lao déng lam viéc; quan
ly hanh chinh vé trat tu va an ninh chinh tri trong KCN trong
diéu kién ddy manh héi nhap quéc té, ngay cang cé nhiéu
ngudi lao déng nudc ngoai dén lam viéc trong cac KCN tai
Viét Nam...

Do d6, Uy ban Phép luat ctia Quéc hoi dé nghi viéc b tri
quy dat phét trién nha & cho cdong nhan KCN can thuc hién
théng nhat theo khoan 10 Diéu 201 cla du thao Luat Dat dai
(stra d6i), cu thé la: “UBND cap tinh ¢6 trach nhiém xac dinh
nhu cau xay dung khu nha &, céng trinh céng céng phuc vu
dai séng ngudi lao ddng lam viéc trong KCN dé tich hgp vao
quy hoach, ké hoach st dung dat, quy hoach @6 thi, néng
thén...”. UBND cép tinh phai bé tri quy dat phu hgp dé xay
dung nha & cho cong nhan, bao dam cham lo d&i séng cla
céng nhan KCN theo cht truong, dudng 16i clia Bang.

PANH GIA TAC PONG CHINH SACH TOAN DIEN VOI
CAC HINH THUC SU DUNG PAT BE THUC HIEN DU AN
NHA 6 THUGNG MAI

Vé hinh thuc st dung dat dé thuc hién du an dau tu xay
dung nha & thuong mai (Biéu 38), Uy ban Phap luat ctia Quéc
hoi thay rdng: Loai dat va hinh thuic st dung dat dé thuc hién
du an dau tu xay dung nha & thuong mai la n6i dung quan
trong, c6 nhiéu vuéng mac trong thuc tién thi hanh phap luat
vé nha & va dat dai thoi gian qua, dugc nhiéu doanh nghiép
va ngudi dan quan tam.

Viéc giai quyét dung dan van dé nay sé tac dong tich cuc
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Du thao Luat Nha & (stra d6i) gém 13 Chuong

véi 196 Diéu. So vaéi Luat Nha 6 2014 thi du
thao Luat (stira d6i) da tang hon 13 Diéu;

trong do bai bé 7 Diéu trong Luat hién hanh

(Dieu 98, Diéu 124, Diéu 130, Diéu 142, Diéu

143, Diéu 157, Diéu 172), git nguyen 47 Dieu:’ . .
sta d6i, b6 sung 104 Diéu; b6 sung méi 34 ;1
Diéu; Luat hoa tu Nghi dinh 11 Diéu. Cac néi '

dung cua du thao Luat Nha 6 (sua déi) da
bam sat va cu thé héa 8 nhom chinh sach

ma Chinh phu da trinh khi lap dé nghi xay, -

dung Luat Nha ¢ (sua déi).
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dén su phat trién lanh manh, bén viing cda thi trudng bat
déng san nha &, gop phan phan bd va st dung hop ly, tiét
kiém, hiéu qua nguén luc dat dai thong qua co ché thi trudng
dé thuc hién chd truong da dugc Pai hdi Bang lan tha Xl
dé ra vé “giai quyét co ban yéu cau vé nha & cho cu dan dé
thi, m& réng cac loai hinh nha &” cling nhu cdc muc tiéu cla
Chién lugc phat trién nha & quéc gia giai doan 2021 - 2030,
tam nhin dén nam 2045.

Do d6, Uy ban Phap luat ciia Quéc hoi dé nghi Chinh ph
chidao Bo Xay dung, B TN&MT tié€p tuc phoi hgp nghién ciu
ky luéng, danh gia tdc ddng chinh sach toan dién, than trong
d6i véi cac hinh thic sit dung dat dé thuc hién du an nha &
thuong mai d€ quy dinh théng nhéat noéi dung nay trong du
thao Ludt Nha & (stra d6i) va du thado Luat Dat dai (stra déi),
bao dam thao g& cac vuéng mac, dap iing yéu cau thuc tién.

Dong thai, lam ré tinh phu hgp cla quy dinh Nha nuéc
thu héi dat dé tao quy dat dau gia quyén st dung dat thuc
hién du an nha & thuong mai véi yéu cau tai Nghi quyét s6
18-NQ/TW ctia Hoi nghj Trung uong 5 (Khoa XIll) vé “tiép
tuc thuc hién co ché tu thoa thuan gitia ngudi dan va doanh
nghiép trong chuyén nhugng quyén st dung dat dé thuc
hién cac dy an do6 thi, nha & thuong mai”, bdo ddm hai hoa lgi
ich gitra Nha nudc, ngudi dan va doanh nghiép.

Ngoai ra, vé ky thuat 1ap phap, dé tranh chéng chéo, xung
dot, vuéng méc trong qua trinh thuc hién, Uy ban Phéap luat
cta Qudc hdi dé nghi ndi dung vé hinh thic sit dung dat dé
thuc hién dy an dau tu xay dung nha & thuong mai khéng
nén dong thai quy dinh & ca Luat Dat dai va Luat Nha ¢ ma
chi nén quy dinh théng nhat trong Luat Dat dai. B&i vi Luat
Dat dai la Luat chuyén nganh quy dinh vé ché dé quan ly, si
dung cac loai dat. Luat Nha & sé dan chiéu cac quy dinh cé
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lien quan cla Luat B4t dai trong trudng hgp cén thiét dé ap
dung déng bé, théng nhat.

4 NOI DUNG LGN VE CAI TAO, XAY DUNG LAI NHA
CHUNG CU CAN THAO GG

VE cai tao, xay dung lai nha chung cu (Chuong V), trén co
s& nghién ctu, khao sat, giam sat viéc chdp hanh chinh sach,
phap luat vé cai tao, xay dung lai nha chung cu & cac dé thi
I&n, Béo céo tham tra du an Luat Nha & (sta d6i) ctia Uy ban
Phap luat chi ra rang, cac quy dinh ctia du thao Luat can phai
tiép tuc dugc nghién clu, hoan thién, bé sung cac gidi phap
kha thi dé thao g& cac diém nghén.

Thi nhat, viéc cuéng ché di d&i cu dan ra khoi cac chung
cu nguy hiém, c6 nguy co sap dé tac dong truc ti€p dén
cac quyén hién dinh (quyén c6 nai & hgp phap, quyén bat
kha xam pham vé ché &, quyén sé hiru nha &...) nén can
phai quy dinh trong Luat. Do do, dé nghi Chinh ph nghién
cltu, quy dinh cu thé vé thdm quyén, trinh tu, tha tuc di doi,
bién phap cuéng ché phu hgp trong trudng hgp can thiét
dé bao dam thuc hién hiéu qua chinh sach cai tao, xay dung
lai nha chung cu.

Thu hai, dé nghi xac dinh trong Luat ty 1é biéu quyét lya
chon phuong an boi thudng, tai dinh cu clia cac chu sé hiru
can ho chung cu; b sung quy dinh sau mét thai han nhat
dinh theo quy dinh cda Chinh phi ma khéng théng nhat
dugc phuang an thi viéc boéi thudng, tai dinh cu thuc hién
theo phuang an do UBND cép tinh quyét dinh trén co s&
cac nguyén tac boéi thuong, tai dinh cu da dugc Luat Nha &
quy dinh.

Thu ba, ké thira quy dinh cGa Luat Nha & hién hanh, diém
akhoan 1 Diéu 72 clia du thdo Luat quy dinh trudng hgp nha
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chung cu phdi pha d& ma theo quy hoach dugc xay dung lai
thi cac chd s& htu dugc bé tri tai dinh cu tai ché va phai déng
g6p kinh phi dé xay dung lai nha chung cu. Uy ban Phap luat
clia Quéc héi tan thanh quy dinh nay vi phu hgp vai thuc
tién, bao dam quyén st dung dat hgp phap cta chu sé hiu
nha chung cu bj pha dé.

Lién quan dén van dé nay, diém a khoan 3 Diéu 79 cla
du th3o Luat Dat dai (stia d6i) quy dinh cac du an cai tao, xay
dung lai nha chung cu theo quy dinh cda Luat Nha & thudc
trudng hgp thu héi dat dé phat trién kinh té - xa hoi vi lgi ich
qudc gia, cong cdng, dan dén chéng chéo, mau thuan gitia
2 Luat.

Do d6, dé nghi Chinh pha chi dao Bo Xay dung, B& TN&MT
phoi hop ra soat, dé xuat phuong an xt ly thong nhat noi
dung néu trén trong 2 du thdo Luat, bdo ddm quyén valgiich
hgp phép, chinh dang cla cac chd sé hitu nha chung cu doi
vGi dat & 6n dinh, 1au dai.

Thu tu, dé nghi ti€p tuc nghién ctu, lam rd tinh chat dac
thu clia cac du &n céi tao, xay dung lai nha chung cu dé xay
dung cac quy dinh vé trinh ty, tha tuc dau tu phu hop, tranh
choéng chéo, trung lap, 1am téang chi phi tuan tha va kéo dai
thai gian xem xét chdp thuan, phé duyét chu truong dau tu.

Trudng hop cé ndi dung khac véi quy dinh clia cac luat vé
dau tu, dau tu cong thi xac dinh cu thé viéc ap dung dé tao
diéu kién thuan Igi, sém trién khai cac du an céi tao, xay dung
lai nha chung cu dang ach tac tai cac do thi Ién hién nay dap
(ing yéu cau cua thuc tién.

Tao ky hop nay, Quéc héi cing da thao luan cho y kién
déi vai du an Luat xung quanh cac van dé: Pham vi, d6i tugng
diéu chinh clia Luat va cac noi dung Ion cda du thdo Luat,
gém: Cac quy dinh vé chuaong trinh, ké hoach phat trién nha
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Vé quy dinh Téng Lién doan Lao
dong Viet Nam la chu dau tu NOXH,
nha luu tru céng nhan (khoan 3 Diéu
81 va khoan 3 Diéu 89), theo Uy ban
Phap luat ctia Quéc héi, can lam ro
tai chinh danh cho cac du an dau

tu nay se lay tu ngudn nao, tu kinh
phi do doan vien cong doan dong,
tu kinh phi 2% do co quan, t6 chic,
doanh nghiép dong hay bang nguén
von dau tu cong do ngan sach Nha
nudc cap hé trg...? Xac dinh trach
nhiém veé nhiing rui ro tai chinh

(néu co) khi thuc hien du an dau tu;
dong thoi dé xuat sua déi dong bo
quy dinh cua cac Luat co lien quan
dé bao dam tinh théng nhat cua he
thong phap luat.

& cap tinh; hinh thic st dung dat dé thuc hién du an dau tu
xay dung nha & thuong mai; cai tao, xay dung lai nha chung
cu; chinh sach phat trién NOXH va nha luu trd cdng nhan..;
su phu hgp ctia néi dung du thao Luat véi chi truong, dudng
I6i ctia Dang; tinh hgp hién, hgp phap, tinh théng nhat cua
du thao Luat véi hé théng phap luat; tinh kha thi cha cac quy
dinh trong du thdo Luat dé khic phuc nhiing vudng mic
trong thuc tién thi hanh Luat Nha & ndm 2014.
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Tu 01/6/2023, Tap chi Xay dung da chinh thiic ma chuyen muc “Nhat ky chuang trinh 1
trieu can ho nha & xa hoi” tren tap chi dién tu (tapchixaydung.vn) nham déng hanh véi mot
chuong trinh xa hoéi co tinh nhan van cao ca ma Dang va Nha nudc da dat ra, cung chung
tay vdi cong dong toan xa hoéi dua dé an thanh hién thuic.

ién phap nuéc CHXHCN Viét Nam nam 2013 ghi:

“Cong dan cb quyén c6 nai & hop phéap” (khoan

1 Diéu 22); “Moi ngudi c6 quyén sG hitu vé nha

6" (khoan 1 Diéu 32) va “Nha nudc c6 chinh sach
phat trién nha & tao diéu kién d€ moi ngudi c6 ché &”
(khodn 3 Diéu 59).

Luat Nha & nam 2014 quy dinh: “Céng dan cé quyén cé
ché & va quyén s& hiru nha ¢” (Diéu 4).

Chinh pha dat muc tiéu: Dé€n nam 2030, téng s6 can hd
nha & xa hoéi cac dia phuong sé hoan thanh la 1,06 triéu
can. Trong d6, giai doan 2021 - 2025 hoan thanh khodng
428 nghin can ho; giai doan 2025 - 2030 hoan thanh
khoang 634,2 nghin can hoé.

Vé ca dao ly va phép ly, viéc lo nha & cho nguai dan cé
thu nhap thap, lo nha & cho cong nhan tai cadc KCN & Viét
Nam khéng chi la trach nhiém ctia quoc gia, la tiéng goi
cla luang tri, [a gid tri nhan van cda dan toc... ma con thé
hién tinh uu viét cia mot dat nudc phat trién theo dinh
huéng XHCN.

Chinh vi thé, ngay 03/4/2023, Tha tuéng Chinh phi da
ban hanh Quyét dinh 388/QD-TTg phé duyét dé an "Dau tu
xay dung it nhat 1 triéu can hé nha & xa hoi cho déi tuong
thu nhap thap, céng nhan KCN giai doan 2021 - 2030".

Tai day, Dé an dat muc tiéu phat trién nha & xa hoi, nha
& cong nhan c6 gia phu hgp véi kha nang chi trd cda ho gia
dinh cé thu nhap trung binh, thu nhap thap khu vuc d6 thi
va cla cOng nhan, ngudi lao dong trong KCN, KCX.

Nha nudéc khuyén khich cac thanh phan kinh té phat
trién nha & dé tao diéu kién cho moi ngudi c6 chd & theo
co ché thi trudng, dap Ging moi nhu cau ctia ngudi dan,
déng thai c6 chinh sach dé hé trg vé nha & cho céc doi
tuong chinh sach xa hoéi, nguai c6 thu nhap thap va ngudgi
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nghéo gap khé khan vé nha & nhdm goép phan 6n dinh
chinh tri, bdo dam an sinh xa héi va phat trién d6 thi, néng
thon theo huéng van minh, hién dai.

Tu ngay ay dén nay, con s6 “1 triéu can hé nha & xa
héi” nhu biing tinh khong chi trén nhitng dién dan quan
trong tU Trung uong dén dia phuong, trén cac héi thao hoi
nghi, trén cac phuong tién théng tin dai chdng... ma con
la chuyén trao ddi thudng ngay & trong hang triéu can nha
nho hep, don so véi nhitng niém hy vong vé b bén.

Méi day, ngay 19/5, B& Xay dung da té chuc Héi nghi
trién khai Pé an “Pau tu xay dung it nhat 1 triéu can hd
nha & xa hoi cho d6i tugng thu nhap thap, céng nhan KCN
giai doan 2021 - 2030". Trong d6, danh gid va néu ré nhiring
khé khan vudng mac va céc gidi phap thuc hién hiéu qua
trong thdi gian téi.

Chinh vi thé, bat dau tir ngay 01/6/2023, Tap chi Xay
dung chinh thic m& chuyén muc “Nhat ky chuong
trinh 1 triéu can ho nha & xa hoi” trén Tap chi dién tu
(tapchixaydung.vn) nham déng hanh véi moét chucng
trinh xa hoi 6 tinh nhan van cao cad ma Pang va Nha nuéc
da dat ra, cung chung tay véi cdng déng toan xa héi bién
dé an thanh hién thuc.

Tai day, tat ca nhing su kién lién quan dén chuacng
trinh nay sé dugc cap nhat day db nhat tu cac nguén
thong tin chinh théng, tir nhitng chd truong, chinh sach
m&i clia Dang va Nha nudc, cac bai viét clia cac tac gia
quan tam va ting hé, cacy kién gép y va phan bién cta céc
chuyén gia...

Hy vong “Nhat ky chuong trinh 1 triéu can ho nha & xa
héi" clia Tap chi dién ti Xay dung sé gép thém mot phan
nhé bé cho moét chuang trinh truyén thong I6n nhat tu
trudc téi nay trong linh vuc xdy dung ctia dat nuéc.



Tha tuéng Chinh phtt PHAM MINH CHiNH:

"Phdt trién NOXH, nha & céng nhdn la mét trong nhitng ndi dung quan
trong cua chinh sdch phdt trién kinh té - xa héi; la trdach nhiém, nghia vu,
dao dtc cta ca hé thdng chinh tri, cia nhiing ngudi lam nhiém vu quan ly

& nha nuéc, cia doanh nghiép va cia ngudi dan, nhdt la nhiing ngudi ding
iy dau cdc bo, nganh, Cha tich UBND cdc tinh, thanh phé phadi quan tém thic
g ddy, phdt trién NOXH thuc chadt, lanh manh va bén viing".
i -

B0 truéng Bo Xay dung NGUYEN THANH NGHI:

“B6 Xdy dung da ldp ké hoach, phéi hop vdi cdc B6,
nganh lién quan, thanh lap T6 céng tdc lién nganh lam viéc
truc tiép véi mét sé dia phuong trong diém vé NOXH, nha
& céng nhan dé hudng dan, thdo gé cdc khé khdn, vuéng
mdc vé co ché, chinh sdch va dén déc cdc dia phuong khdn
truong trién khai thuc hién”.

Théng d6c NHNN Viét Nam NGUYEN THI HONG:

"Hién nay, cdc doanh nghiép da ddng ky hon 1 triéu NOXH, dao dong tur
600 nghin ty dong dén 1 triéu ty dong, thuc hién trong 10 ndm. Vé phia NHNN,
chting téi sé diéu hanh linh hoat va phti hop dé huéng dén nguén tin dung tap
trung thic ddy san xudt - kinh doanh va tao diéu kién thudn lgi cho c6ng nhén,
ngudi thu nhdp thdp dugc vay vén uu dai dé mua nha, trong dé c6 nhiing doanh
nghiép dau tu du dn NOXH, nha & céng nhan thudn lgi trong viéc tiép cdn nguén
von tin dung vdi lGi sudt thdp".

Chatich Téng Lién doan Lao déng Viét Nam NGUYEN PINH KHANG:

"Muén phdt trién NOXH, nhdt la nha & cho céng nhén, can xdc dinh cdc hé
théng co ché chinh sdch cho doanh nghiép dé phdt trién NOXH, nha & thuong
mai. Béi véi thanh phdan la ngudi dan tham gia vao xdy dung NOXH, nha 6, nha
tro cho céng nhan rdt cdn c6 ban tay cia Nha nuéc cling nhu su vao cudc cua
cdc cdp Gy, chinh quyén dia phuong dé bao dam cho nha tro c6 tiéu chudn, c6
mdt do. .. Ddc biét, rdt can su'vao cudc cta cdc dia phuaong. Trong dé, cé tinh téi
yéu t6 nha tro cho c6ng nhan béi khéng phdi céng nhdn néo ciing cé thé mua
nha ngay duoc. Khi dé xdc dinh dugc cdc thanh phdn nhu thé, viéc siia déi co
ché chinh sdch, stra ddi cdc ludt di theo méi dong bo”.

NHAT KY, CHUONG TRINH © triéu

CAN HO NHA & XA HOI
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> THS.KTS NGUYEN THIHONG VAN*

Sau gan 40 nam, mé hinh Ban vi 6 dugc hinh thanh va cung c6, b8 sung va cap nhat lién
tuc theo béi canh trong va ngoai nudc, tao nén moét co s phap ly quan trong. Tuy nhién,
dén nay hinh dung veé dan vi 6 chua ré rang va cach hiéu, cach van dung khai niém don vi
0 vao cong tac quy hoach, quan ly phat trién dé thi theo quy hoach chua that su théng
nhat, can dugc xem xeét, nghién cuu hoan thién.

on vi & la mot moé hinh ¢é lich s hinh thanh lau

dai, dya trén nguyén tac can bang méi lién hé vé

quy mé khu vuc cu trd va quy mé dan cu, tao nén

mot cong dong xa hoi co su gan két va hoat dong
hiéu qua. Tai Viét Nam, sau gan 40 nam, mé hinh Ban vi &
dugc hinh thanh, bé sung va cap nhat, tao nén moét ¢o sé
phap ly quan trong. Tuy nhién, ti mét mé hinh Don vi 6 - Tiéu
khu nha & - da dugc xay dung thuc té va da ding trién khai,
dén nay quy dinh vé Bon vi & dugc dp dung trén toan do thi
nhung hinh dung vé Pon vi & van chua r6 rang; cach hiéu,
cach van dung vao cong tac quy hoach, quan ly phat trién
dé thi theo quy hoach chua that sy thong nhat. Thuc té nay
can dugc xem xét, nghién ctu, dua ra gidi phap hoan thién
hon nita mé hinh Don vi &, gép phan thuc day viéc déi mai
phuong phap lap quy hoach.

1. CAC MO HINH QUY HOACH DON VI & TREN THE
GIOI

a) Don vi & lang giéng ctia Ebenezer Howard

Nam 1898, E. Howard kién trdic su ngudi Anh lan dau tién
dé xuat mo hinh Thanh phé vugn (Garden city) véi muc tiéu
dua con ngudi séng trong d6 thi vé véi thién nhién trong lanh
cla néng thén, phat trién theo mang khéng gian thap tang.

Thanh phé vusn duge hinh dung nhu nhiing dé thi vé
tinh phat trién xung quanh mot dé thi trung tdm hién hiu.
Cac thanh phé vudn c¢6 dang hinh tron, huéng tam. Mbi
thanh phé c6 dién tich khoadng 400 ha cho khoang 30.000
dan va vong ngoai la dat san xuat néng nghiép quy mé
khodng 2.000 ha. Vung néng nghiép nay chinh la vanh dai

™ Vién Quy hoach dé thi - néng thén Quéc gia
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xanh dé tach biét vdi thanh phé trung tam va cac dé thi vé
tinh v&i nhau. V&i méi 400 ha dat ndi thi d6 c6 mot loat cac
vong tron déng tam. G chinh tam 1a vudn hoa, cac cong trinh
cong cong Ién nhu toa thi chinh, nha héi hop, nha hat, thu
vién, bdo tang, nha trién lam va bénh vién, khu mua sam...
dugc dat quanh vudn hoa nay. Cac dia di€ém cong nghiép nha
may, xi nghiép phuc vu cho su tu tén tai cta dé thi sé dugc
dat & ria d6 thi dé tranh khéi 6 nhiém vao trung tam db thi.
Mot tuyén xe Ifa sé dugc chay vong quanh phia ngoai dé ch&
hang dén cac nha may, néi cac thanh phé vuén véi nhau va
néi véi thanh phé trung tam.

b) Pon vi & lang giéng ctia Clarence Perry

Nam 1924 tai Hoa Ky, Clarence Perry da dua ra quan niém
vé Baon vi & lang giéng (Neighbourhood Unit). Vao thai bay
gi®, nhiing nd luc ctia xa héi nham cai thién chat luong séng
trong cac thanh phé cong nghiép bao gom viéc xay dung nha
& cho ngudi lao déng nghéo va dua cac dich vu cdng cong vé
pham vi cac khu dan cu. Clarence Perry nhan thay tam quan
trong clia viéc chira tri can bénh lanh cdm cla cu dan cac
thanh phé I6n khi ma cudc séng d6 thi lam mabi ca nhan trg
nén vo danh (anonymity) va quan hé céng déng nhat nhéo.
Haon nita thuc trang tai nan giao théng do phat trién 6 té ca
nhan da dén muc bao déng. Ong dé xuat 6 nguyén ly thiét
ké nham tao ra nhiing khu dan cu an toan, c6 ranh gigi va
dac trung ro rét, khuyén khich su giao tiép gita cac cu dan va
tuong tac gitra cu dan va dia danh nai ho sinh séng: (1) Quy
mo6 dan s6 clia mot Don vi & phai dam bao t6i thiéu cho mot
trudng ti€u hoc hoat dong; (2) Thuong mai phat trién tai ria
cla cdng dong, noi gidp ranh vai cac khu dan cu ké can va
duding giao thong déi ngoai; (3) Cong vién va cac khéng gian
nghi dudng, thé duc thé thao ngoai trdi can dugc bé tri; (4)
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Khu tdp thé Thanh Xudn Bdc (Thanh Xudn) tir dau nhitng nam 1960 dén 1980.

Ranh gidi ctia cong dong dugc xac lap ré rang bang dudng
giao théng déi ngoai bao boc; (5) Céng trinh cdng cédng nhu
trudng hoc, nha tré can dugc tap trung xung quanh mét khu
vuc trung tam cltia cdng dong; (6) Dudng giao théng néi bod
dugc thiét ké ti 1é thuan vai luu lugng du doén va khéng co
giao thong xuyén cat tir bén ngoai.

Thai gian sau d6, cac phién ban ctia mé hinh Bon vi &
dugc ap dung nhiéu tai Bdc My va chau Au. Ung dung mé
hinh nay, Clarence Stein va Henry Wright da thiét ké quan thé
Sunnyside Gardens va quén thé Radburn ndi tiéng vé sau.
Tiép theo do, Frederic Gibberd kién tric su Anh, dua ra quan
niém Don vi & (Residential Unit-Housing Unit) va thiét ké &
Harlow (mét trong 14 thanh phé vé tinh bao quanh London)
V@i cau tric quy hoach dang tang bac va lién quan chat ché
vGi hé théng giao théng.

c) Don vi & chia Le Corbusier (Unité d'habitation)

Nam 1933, Le Corbusier da dua ra mdé hinh Bon vi & la
mot ngdi nha I6n nhiéu tang, trong dé cac can ho & dugc
x&p chéng Ién nhau va c6 day du cac dich vu dé cho ngudi
& khong phai di xa ma van thoa man cac nhu cau thiét yéu.

Le Corbusier cho rang hinh mau dé thi truyén théng
khong con phu hgp khi cac thanh phé ngay cang phinh to
va trd nén chat choi. Su chat choi cé thé gidi quyét théng
qua viéc tang hé s6 sir dung dat bang viéc tang tang cao xay
dung, déng thai gidm mat dé xay dung nham dé lai mot dién
tich xanh dang ké trén mat dat. Ong nhan manh réng véi
nhing céng trinh cao tang, 95% dién tich dé thi sé la khong
gian mé& (cdéng vién, quang trudng va dudng giao théng).
Muc tiéu cla Le Corbusier la dat dugc mat dé cao, khoadng
2.500 ngudi/ha déng thai gianh dugc mot dién tich khéng
gian xanh dang ké. VGiy tudng vé nhimng khu dan cu cao tang

va hé théng dudng sat noi do, 6ng dé xuat su phan bé déu
mat do khap thanh phé thay vi chi tap trung vao trung tam
nhu truéc kia.

d) Tiéu khu nha & cta Lién X6 va cac nuéc XHCN

Nam 1958 & Moskva, tai dai hoi ciia Héi Lién hiép Kién trac
su quéc té, Frederic Gibberd da gidi thiéu thanh phé Harlow
do 6ng thiét ké dua trén ca s& cac Bon vi &. Quan niém Tiéu
khu nha & (microrayon) clia Lién X6 dugc hinh thanh tir dé. Ly
luan vé Tiéu khu nha & dugc huéng ing néng nhiét va trién
khai nghién cuu, thiét k& quy hoach réi tir d6 phé cap nhanh
chong ra toan Lién X6 va cac nudc XHCN thai ay. Cac nha ly
luan dé thi hoc Lién X6 da nang cao chl thuyét vé tiéu khu
véi nhitng d{ kién xa hoi riéng, quy mé dugc xac dinh khac
v@i quan niém cua Clarence Perry va Clarence Stein.

Tuy nhién mé hinh Tiéu khu nha & - Bon vi & van boc 16
nhiéu han ché do quy mé cac Don vi & khéng dap ung day
du dugc tat ca cac nhu cau clia con ngudi. Hé cau truc quy
hoach tang bac dugc xay dung theo quan diém Iy ti€u khu
lam don vi co s& da doc lap hoa cac don vi quy hoach, lam rai
rac méi lién hé gitta cac don vi dy vai nhau. Jane Jacobs cling
da pha nhan cong thic cta Perry. Ba cho rang thanh phé véi
su hoan chinh clia né khéng thé bi chia nhé thanh nhiing
don vi biét lap.

2.NHUNG TON TAI TRONG QUA TRINH AP DUNG MO
HINH DON VI G TAI VIET NAM

Tai Viét Nam, mo hinh don vi & da dugc 4p dung trong
quy hoach d6 thi tir viéc ti€p thu cac dé an quy hoach d6 thi
do cac nudc trong khoi XHCN hé trg. Trong khoang 3 thap ky,
tUr dau nhitng nam 1960 dén 1980, mét s6 ti€u khu nha §16n,
ma sau nay dugc goi la cac khu tap thé da dugc xay dung nhu
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Nguyén Cong Trdr, Kim Lién, Trung Tu, Giang V8, Thanh Cong,
Thanh Xuan & Ha Noi, Quang Trung & Vinh. Déng thdi, trong
giai doan 1954 - 1975, cac do thi phia Nam, mét moé hinh cu
tra khac dugc dé xuat dudi tén goi Cu xa cling hinh thanh, c6
tinh chat tuang tu nhu Tiéu khu & phia Bic khi gan két nha
& vao cac khéng gian cong cong, tao nén nhiing quan thé &
tuang doi khép kin va doc lap trong d6 thi. Sau nam 1986, khi
ché& a6 bao cdp vé nha & cham dit cung vdi su xuat hién cla
nén kinh té thj trudng dinh hudng XHCN, viéc xay dung cac
khu tap thé ciing chdm dut. TUr cudi nhithg ndm 1990, mét
hinh thiic khac clia phat trién cac khu & 1a cac khu dé6 thi méi
(KDTM). Cac khu dé thi mai thoi ky dau dugc dau tu xay dung
hoan chinh va déng bd ha tdng nhu Linh Dam, Binh Céng,
Viét Hung... do chu dau tu la cac cong ty nha nudc, vé sau
cac KDTM chui yéu do cac tap doan tu nhan dau tu xay dung
nhu Ciputra, Time City, Vinhome Gardenia... Ké qua phat
trién cac tiéu khu nha & va cac KBTM da chiing minh cho
nhing nét uu viét cia mé hinh Bon vi & nhu tao dugc quy
nha &18n, cung cap ha tang ky thuat, ha tang xa hoi dong b,
bao vé méi trudng, thuan tién cho quan ly trat tu d6 thj ti do
tao nén cudc séng tot cho ngudi dan cu tra, giup xay dung
van minh dé thi.

Quy dinh phap luat vé Don vi 6 da dugc xay dung va bién
chuyén theo qua trinh phat trién clia doé thi. Nam 1987, Viét
Nam d&a ban hanh Tiéu chudn Viét Nam TCVN 4449:1987 vé
Quy hoach xay dung dé thi - Tiéu chudn thiét k&, trong dé
huéng dan mét mé hinh don vi t6 chiic quy hoach co ban
trong khu dan dung la tiéu khu. Trong ti€u khu c6 nha g,
cébng trinh cdng cdng phuc vu nhu cau sinh hoat hang ngay
cho nhan dan trong tiéu khu d6, véi quy mé dan sé 4.000 -
16.000 ngudi/tiéu khu phan bé trén dién tich 16 - 25 ha. Nam
1996, Quy chuan Xay dung Viét Nam da huéng dan giai phap
t6 chic khéng gian cho don vi ca ban ctia khu & 13 “don vi &7,
thay thé cho khai niém “tiéu khu” trugc day. Cac quy dinh vé
quy m6 dan s6 va dién tich cho “don vi 8" khéng xuat hién tai
Quy chudn 1996, chi c6 yéu cau vé ban kinh phuc vu cac cong
trinh cong cdng cap don vi &. Tiép dén Quy chudn Xay dung
Viét Nam QCXDVN 01:2008/BXD dugc B6 Xay dung ban hanh
nam 2008, “don vi 8" mai dugc khdng dinh tai phan gidi thich
cac thuat ngl va c6 quy moé dan sé tir4.000 - 20.000 ngudi. Tu
QCXDVN 01:2008/BXD, “don vi &” dugc xac dinh la khu chiic
nang dé thi va dat dai cho chiic nang & dé thi dugc goi la “dat
dan vi &”. Quy chuan ky thuat Quéc gia QCVN 01:2021/BXD vé
Quy hoach xay dung dugc ban hanh nam 2021 ké thira Quy
chudn 2008 cac ndi dung vé daon vi &, chi thay ddi mét vai chi
tiéu vé dat dai.

3.DE XUAT BO SUNG VA HOAN THIEN MO HINH DON
VI G PHU HOP VGI CAC YEU CAU CUA QUA TRINH PO
THIHOA CUA VIET NAM

Sau gan 40 nam, mé hinh Pon vi & dugc hinh thanh va
cling ¢6, b sung va cap nhat lién tuc theo béi cadnh trong va
ngoai nudc, tao nén mot ca sé phap ly quan trong. Tuy nhién,
dén nay hinh dung vé dan vi & chua ré rang va cach hiéu,
cach van dung khai niém don vi & vao cong tac quy hoach,
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quan ly phét trién dé thi theo quy hoach chua that sy théng
nhat, can dugc xem xét, nghién clru hoan thién.

Mé hinh Bon vi & méi can c6 nhiing thay déi nhu quy
mo daon vi & 16n hon, chic nang da dang han, huéng téi
tr& thanh nhing thuc thé c6 kha nang doc lap bao gébm ca
hoat déng kinh t& dé giam tai cho khu vuc trung tam. Quy
hoach s dung dat d6 thi nén theo xu huéng da chic nang
va linh hoat chiic nang st dung dat; ap dung co chon loc cac
ly thuyét quy hoach dé thi hién dai vé dé thi sinh thai, nén,
théng minh, bén viing dé giai quyét cac van dé toan cau vé 6
nhiém mai trudng, bao vé tai nguyén, bién déi khi hau, nang
cao chat lugng séng...

Qua trinh d6 thi héa nhanh & Viét Nam tao nhitng co hoi
cho phat trién nhung ciing xuat hién nhiéu van dé 16n ma
dé thi phai giai quyét: Dan sé do thi gia tang gay qua tai ha
tang va ma réng dan trai tai ving ngoai vi; mé hinh kinh t&
thi trudng, theo dé céng tac phat trién dé thi chuyén déi
theo phuang thiic da thanh phan bao gém nha nudc, doanh
nghiép, tu nhan...; cu tric d6 thi ngay cang da dang phtc
tap dan dén phuong phap lap va quan ly quy hoach phai thay
déi theo xu hudng mé han, linh hoat hon nhung déng thai
cling can dam bao kiém soat phat trién, tranh cho d6 thi phai
d6i mat véi sy phat trién tu phét. Vi vay, mé hinh don vi mai
can ké thura, phat huy uu diém va thay déi, khic phuc dugc
nhugc diém ctia mé hinh Dan vi & trong qué khd, dé thich
ing véi nhu cau phat trién mai trong qué trinh d6 thi héa va
héi nhap cua Viét Nam. Loai hinh can phai da dang hon, linh
hoat hon, dé thda man dugc muc tiéu lam co s& cho viéc tao
dung nai cu trd t6t, phan anh dugc hinh thai phat trién dé
thi, I6ng ghép dugc cac yéu cau kiém soat phat trién dé thi,
doéng gop thiét thuc cho cong tac quy hoach va quan ly phat
trién d6 thi.

Mét céch khai quét, Pon vi & dugc hiéu nhu la céc té bao
tao nén do thi va nhu vay méi khu vuc trong d6 thi sé cé moé
hinh Don vi & mang hinh thic khac nhau. Mot Don vi & dién
hinh c6 thé dugc hiéu 1a mot mé hinh té chic khéng gian
mot khu vuc dé thi hoa c6 quy mé va ranh gidi nhat dinh;
nham xay dung mot téng thé can bang cla cac hoat déng
nhu cu trd, lam viéc, hoc tap, nghi ngoi; tao nén mét khu vuc
d6 thi c6 tinh doc lap va cé két noi tai mét cach tuang doi
trong maoi quan hé vaéi cac bd phan khac cta thanh phé. Mé
hinh Bon vi & dién hinh chi thuc su phu hop véi cac khu vuc
m& réng cla dé thi, c6 méi quan hé tuong déi doc lap vai
trung tam d6 thi ca.

Viéc xac dinh Don vi & yéu cau phan biét theo cac tang
bac quy hoach gém quy hoach chung, quy hoach phan khu
va quy hoach chi tiét. Dac tinh don vi & cling sé thay déi, bién
thién theo dic diém d6 thi, dia diém va tinh chat khu vuc.

Véi cac phan tich, nhan dién vé dac diém cac khu vuc
phat trién d6 thi, tdc gid dé xuat phan loai thanh 3 dang
DPan vi & chinh [a: Dan vi & cho khu vuc phat trién mai; Dan
Vi & cho khu vuc lang xé6m &6 thi hod; Bon vi ¢ dac thu cho
khu vuc d6 thi hién hiru. Bugc hinh thanh trén cdc nguyén
tac co ban sau:

a) Don vi & cho khu vuc phat trién méi:
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- Don vi & ¢6 gidi han vé quy mé dan s6 va quy mo dién
tich; co ranh gigi va vlung ria; phai dugc lién két vai cac yéu
t6 bén ngoai.

-Pon vi & 1a mot téng thé can bang cac hoat déng: cu tru,
mua sam, lam viéc, hoc tap, vui chai - giai tri, giao ti€p xa hoi,
trong dé céac cong trinh cong cdng théa man nhu cau hang
ngay clia ngudi dan dugc bé tri trong pham vi ban kinh di bo.

-Daon vi 6 co tinh “khép kin” va “co két” (tuong déi) vé khia
canh xa hoi va khia canh khong gian.

- Don vi & c6 trung tdam hoat dong va khu vuc & yén tinh
tuang déi.

- Don vi & co hé théng giao théng phuc vu ndi bd va co
céc gidi phap kiém soat giao théng xuyén qua. Pudng giao
thong lién khu vuc tré |én khéng xuyén qua.

b) Don vi & cho khu vuc lang x6m d6 thi hoa:

Don vi & cho khu vuc lang xém &6 thi hod sé cé nhiing
dac tinh chung v&i mé hinh daon vi & ca ban, tuy nhién mang
tinh cong d6ng cao han va co nhiing yéu té dac thu can luu y:

- Hinh thanh tor cac cum dan cu truyén thong la lang xom
nham duy tri cdc mé&i quan hé cong doéng truyén théng.

- YEu t6 d6 16n vé khéng gian: phu hgp co cdu giao théng
va quy mo lang hién hiru, chiéu dai téi da khong qua 1.000 m
dé phu hgp vdéi quy dinh vé cap dudng giao théng lién khu
vuc khéng xuyén qua.

- Quy mo dan cu: Quy mé clia Bon vi & méi tuang duong
quy mé dan cu don vi 8 hién hanh, pht hgp véi cap quan ly
hanh chinh cdp co s& (néu c6 thé).

- Cau trac Bon vi 6 lang x6m: Khu vuc 16i la lang truyén
théng, khu vuc vanh dai ngoai la phét trién méi cé mat do va
tang cao phu hgp. Giao thédng phat trién tur truc trung tam
lang n&i két khéng gian cong cong truyén théng vdi trung
tam mai & khu vuc ma rong va lién két véi giao thong do thi
vanh dai. B6 sung giao thong vanh ngoai lang x6m dam bao
chi tiéu dat giao théng, tang cudng két néi va cai thién ha
tang khu & lang xom cd.

- Chiic nang st dung dat: dat & lang xom, 8 méi, cdng
trinh cong cdng truyén théng, cdng trinh ha tang xa hoi cap
I b6 sung, cac cdng trinh dan dung va ngoai dan dung db thi
6 tinh chat va quy mo phu hgp.

c) Don vi & dac thu cho khu vuc d6 thi hién hitu:

Trong khu vuc @6 thi da én dinh, cac hoat dong kinh té,
van héa, giai tri, mua sam, giao luu, cac quan hé xa héi tao
cho mébi ca nhan c6 méi tuong tac rat da dang va phuc tap,
tinh “lang giéng” va tinh “cé két” noi tai tai khu vuc nay it
biéu hién va it quan trong. Tuy nhién, viéc hinh dung mét loai
“dan vi” van la can thiét dé thong qua quy mé dién tich, mat
dé dan cu... c6 thé tinh toan duoc nhiing chi s6 gilp dua ra
céc gidi phap, quyét dinh quan ly va kiém soét cac khu vuc dé
thi 16i trung tam. D6 la loai Bon vi & dac thu.

- Quy mé Don vi & dac thu phu thudc hinh thai kién truc,
quy mo dién tich va dan sé.

- Chiic nang s dung dat: déi vsi Hé thong ha tang cap |
sé linh hoat han, c6 thé gidm quy dinh vé cac cdng trinh nhu:
chg (do cac cdng trinh siéu thi va ctia hang tién Igi da bu dap
va do tap quan sinh hoat clia ngudi dan dé thi da thay déi),

Nha véan hoa va céng trinh y té€ (do da phan theo cap hanh
chinh, phu thudc cac phusng), déi véi trudng hoc va cong
vién vudn hoa, ¢é thé linh hoat vé ban kinh phuc vy, yéu cau
dap ung vé chi tiéu. Cac chic nang dan dung va khac (d@am
bdo mai trudng) déu cé thé dugc bé tri trong Don vi 6.

- Cau truc Don vi 6 déc thu: khéng yéu cau cau truc trung
tam va vung ria ctia don vi G, phu thudc cdu tric chung dé thi.

- Ranh gidgi Bon vi & theo mang luéi giao thong. Khéng
cho phép giao théng cép lién khu vuc xuyén qua. C6 thé Iay
giao théng cap lién khu vuc va giao théong cap khu vuc lam
ranh gigi Don vi &. Giao thong ndi bé dugc giai quyét bang
cac gidi phap giao théng cham, ddm bdo an toan va dac
trung “khép kin” tuong d6i ctia Ban vi 6.

4, KET LUAN

Daon vi & 1a mot mé hinh té chic khéng gian mot khu
vuc dé thi hda c6 quy moé va ranh gidi nhat dinh, nham xay
dung mét téng thé can bang cla cac hoat déng trong dé
thi nhu cu tru, lam viéc, hoc tap, vui choi, mua sdm; tao nén
mot khu vuc d6 thi ¢ tinh doc lap va cé két ndi tai mot
cach tuong déi trong méi quan hé vai cac bd phan khac
clia thanh phé. Cac Pon vi & nhu la cac té bao tao nén dé
thi nhung khéng phai khu vuc nao trong dé thi cling dugc
t6 chiic theo mé hinh Don vi &. Xay dung dé thi theo mét
mo hinh don vi & thuc su phu hgp véi qua trinh d6 thi hoa
clia Viét Nam la can thiét va cap bach. cac khu vuc mé rong
clia dé thi, c6 méi quan hé tuong déi déc lap vai trung tam
dé thj cd. Chinh vi vay, viéc nghién ctu, bé sung, hoan thién
mé hinh don vi & d6 thi & can thiét dua trén co sé ké thia,
phat huy uu diém, khic phuc nhugc diém mé hinh Don vi
& hién hanh, dé thich (ng vai nhu cau phat trién mdi trong
quaé trinh d6 thi héa va héi nhap cda Viét Nam. Day c6 thé
coi 1a mét trong nitng ndi dung quan trong clia d6i mai
phuaong phép lap quy hoach.
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> NGUYEN HUY HIEP*

iéc lam chd khéng gian ngam, ddc biét cong trinh
ngam d6 thi cé y nghia quan trong vé mat kinh té,
kién trdc, van hda va phong thi quéc gia. € lam
dugc diéu d6 thi viéc phat trién, hoan thién tiéu chuan
cbng trinh ngadm do6 thi la cap bach va can thiét. Néi dung bai
bo téng hgp, phan tich mét sé tiéu chudn ham hién nay va
kha ning ap dung cac tiéu chudn nudc ngoai vao Viét Nam.

1.DAT VAN DE

Cac tuyén coéng trinh dudng sat dé thi hién nay dang
thuc hién & Thi dé Ha Noi va TP.HCM theo nguén von cac
du 4n ODA va vay tur nhiéu nudc khac nhau. Viéc xay dung
cac tuyén dudng sat dé thi ciing theo nhiéu tiéu chudn khac
nhau clia cac nudc ma ching ta nhan vén: Phéap, Trung Quéc,
Nhat Ban... B&i vay, can thiét phai xay dung quy chudn - tiéu
chuén riéng cta Viét Nam nham cac muc dich: Két néi cac
tuyén ham, duy tu, bdo dudng, theo doi, thay thé, stta chira,
khdi phuc céng trinh ngdm. Mat khac, khi ¢6 tiéu chuin,
ching ta c6 thé cha ddng thiét ké lam chl cong nghé, gidm
gia thanh, gidm ganh ng ngan sach.

2.CACTIEU CHUAN THIET KE CONG TRINH NGAM VA
HUGNG BIEN SOAN TIEU CHUAN MO

Cac quy chudn, tiéu chudn thiét ké cong trinh ngam dang
st dung:

- QCVN 08:2009/BXD

- TCVN 9154:2012. Cong trinh thuy lgi - quy trinh tinh toan
duong ham thay lgi.

- HD.TL-C.3.77. Hudng dan thiét ké dudng ham thay lgi

@ Truwong Pai hoc Ky thudt Lé Quy Pon.
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- TCVN 11823:2017. Tiéu chudn thiét ké cau dudng bo

- TCVN 4527:1988. Ham dudng sat va ham dudng 6t6. Tiéu
chudn thiét ké

- Luat Phong thu dan su (dang trinh Quéc hoi).

Trén co s& céc tiéu chudn trén, chiing ta da va dang tu trién
khai xdy dung cac ham giao thong dudng bo, stia chira ham
dudng st. Cau hoi dat ra 13, cac tiéu chudn ndy c6 thé st dung
thiét ké ham dudng sat do thi dugc khéng. Va, néu con thiéu, thi
thiéu céi gi va lam thé nao dé xay dung mot bo tiéu chuén riéng,
két néi cac chi tiéu ky thuat, cdng nghé hién cé clia ching ta.

Dua trén nhiing kinh nghiém tham gia cédc du an va tai
liéu dang c6, bai bdo sé phan tich xu huéng xay dung tiéu
chuén cé thé st dung cho cac tuyén dudng sat do thi, dudng
ham giao théng mot cach dong bo, hiéu qua.

Ngoai ra, khi Luat Phong tha dan su c6 hiéu luc thi yéu
cau: Trong trudng hgp dat nudc co chién tranh thi cong trinh
ngam dé thi a nai trd &n bom dan.

Pé lam dugc diéu nay can ddm bdo tinh bi mat, cling
nhu phai dua cdng trinh ngdm da sau dé dam bao kha nang
chéng bom dan.

Vi nhiing yéu cau trén thi viéc xay dung bé tiéu chudn
riéng, ciing nhu ndm bat cdng nghé tinh toan thi mai c6 thé
dap Ung cac yéu cau va nhiém vu méi clia hé théng cong
trinh ngam dé thi.

Trén hinh 1 la su phan loai cdc mo hinh dia ky thuat va
muc dich st dung, d€ ddm bao muc dich thi cdng, nghiém
thu, gidm sat stic khoe két cdu cong trinh ngam, giai thich
cac nguyén nhan ciing nhu khac phuc cac sy ¢6 hu hong can
c6 cac ly thuyét chuyén sau vé co hoc dat tGi han, tir bién, luu
bién, tai trong déng...

Nhiing ly thuyét ndy dua trén sy phat trién ctia khoa hoc
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Co hoc dét cb dién
+ Bat dong bang
+ Hat roi

T

Co hoc dat t¢i han

Co hoc dat khéng
bao hoa

=

Co hoc da va khéi da

Dia ky thuat
Nén, méng va cong trinh ngdm (dan sw, quéc phong)

Landslide, Khai thac khoang san, thuay lgi, thay dién, dién gio

_—

C6 két: Chét tai dat
dap, cb két chan
khong, giéng cat,
cac phwong phap
lam chat dat

Lwu bién:

- Tlr bién: ttr bién thé tich, tir
bién trwot (hinh dang)

- Chaing (rng suét

- D6 ben dai lau (lau dai)

- On dinh céng trinh ngdm

N —

Tinh chét déng cua dat/da

- Bién dang nhé

- Bién dang I6n

- Tai trong tinh 13p, dong chu
trinh, dong dat, né, dong dat
ngan han, bom-dan, sé6ng bién,
phwong tién giao thong...

Tham, b&o hoa,
bdc hoi, nhiét,
dong - tan bang,
hang Karst

Hinh 1. Phdn logi cac mo hinh dia ky thudt va muc dich sw dung [6].

cédng nghé va méi hoan thién cach day vai chuc nam.

Nhirng tiéu chuén hién nay ching ta dang st dung khéng
dap ung dugc nhung cé thé lam nén tang dé hoan thién, ban
hanh cac tiéu chuan mdéi.

Theo phan tich cda tac gia, 1dy thi du vé mot tiéu chuan
nudc ngoai tuong duong dé phan tich hudng viét, dich hodc
mua tiéu chudn nudc ngoai. Tac gia ldy tiéu chudn KR Code
(Tunnel) 2012 [7] cGia Han Quéc dé tién hanh phan tich cac
diém tuang déng. Tiéu chudn nay clia Han Quéc véi 13 phan
chinh, d@m bao thiét ké ham dudng sat, ga ngam véi cac tiéu
chi rd rang dam bao vé: Khao sat dia ky thuat, phan loai dat
da, mé hinh dia ky thuat, lua chon két cau chéng, mé phong
s6, thdng gio, chiéu sang, chdng dong dat, tiéng 6n...

Mot sé dac diém tuong doéng véi cac tiéu chuan hién
hanh clia Viét Nam:

- Tinh todn bé téng c6t thép gidng véi TCYN 11823:2017,
do déu xudt phat tir tiéu chuan AASHTO.

- Cac ly thuyét vé tinh toan ham theo cong nghé NATM
phu hgp véi ly thuyét ctia Hoi Ca hoc da, Hiép hoi Khéng gian
ngam quoc té.

- So d6 tinh toan vé ham theo HD.TL-C.3.77 va TCVN
9154:2012 phu hgp véi KR Code.

- Ap luc d4t/da tinh toan tac dung lén céng trinh ngam
theo TCVN 4527:1988 phu hgp véi KR Code.

- KR Code (Tunnel) 2012 ¢6 nhiéu mé hinh dat dugc cac
phuong phap s6 dung va phu hgp dap tng theo bang phan
loai theo hinh 1.

- KR Code (Tunnel) 2012 c6 nhiéu chi dan thiét ké ham
dudng sat xuyén nui, ham do6 thi, cong nghé TBM, ga ngam.

- St dung KR Code (Tunnel) 2012 c6 thé danh gia chi tiéu
ky thuat cac thiét bi thong gio, chiéu sang va cac phu kién
khac. T d6, lam ca s& dé Iua chon céc thiét bi nay trong qua
trinh st dung, thay thé, cé thé lua chon céc sdn phdm trong

nudc san xuat lam giam gia thanh cong trinh.

3. KET LUAN VA KIEN NGHI

Qua noi dung bai bao, da tién hanh téng hgp mot sé tiéu
chudn Viét Nam va kha nang két néi, lam nén tang dé xay
dung bo tiéu chudn mai nham doéng bé hda qua trinh thiét
ké, thi cong, nghiém thu, bdo dudng cong trinh ngam d6
thi tai Viét Nam. Phan tich mot tiéu chudn nudc ngoai [7] ¢6
nhiéu diém tuong déng, két ndi véi cac tiéu chuan Viét Nam.

Cac tiéu chuan hién hanh cla Viét Nam c6 nguén géc tur
nhiéu nguén khac nhau: Lién bang Nga, My, Nhat... Nhung,
vé ban chat va nguyén ly, cac tiéu chuan la giéng nhau.

Viéc lua chon méttiéu chuan lam nén tdng ca sé cho chiing
ta giup tiét kiém dugc thai gian, gidm gia thanh xay dung.

Metro cac nudc la giao thong cong cong, déu phai bu 16,
do d6 nhiing kinh nghiém khi thuc hién cac du an ham dé
thi ODA la nhiing kién thiic quy bau giup Viét Nam tiép can
nhiing ky thuat méi.

Pa dén luc, ching ta tu xay cong trinh ngam va phai ddy
nhanh tién d6 xay dung - ban hanh bé tiéu chuan méi dap
(rng qua trinh phat trién, d6i mai dat nudc. Ching ta ¢6 da
céng nghé, nhan luc va kién thiic dé tu xay dung Metro.
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Tu dong tinh toan ham theo cong nghé NATM

bang mé hinh 3D va kha nang ap dung thiét
ké cong trinh ngam do thi

> NGUYEN HUY HIEP*, NGUYEN QUY PAT'

ién nay, cac céng trinh nha clia, cau dung tinh

toan tu déng trén cac phan mém Sap, Etab, Midas

Civil... Cac céng trinh ngdm, ga ngam clng can

tinh toan tu dong ca giai doan thi cong va chéng
¢6 dinh, tinh anh hudng giia cdng trinh ngam va céng trinh
hién hiiu. Bai bdo néu trinh tu thiét ké cong trinh ngam bang
cac phan mém dia ky thuat qua trinh thi cong va phuong
phép hé s6 nén tinh toan vé chéng cé dinh bé téng cot thép;
xu huéng dp dung ky thuat dao ham theo phuong phap dao
ham mdi ctia Ao (New Austrian Tunneling Method - NATM)
vao cac cdng trinh ngam d6 thi.

1. DAT VAN BE

Coéng nghé xay dung ham NATM dugc ap dung tirlau trén
thé gidi. Tai Viét Nam, cong nghé nay ap dung tai nhiéu du
an: Ham Hai Van, ham Deéo Ca... TU cac dy an nay, ching ta
da lam chl vé mat cong nghé thi cong, nhung viéc tinh toan
thiét k& con nhiéu khé khan. Do dac diém phuang phap nay
la dya vao quan trac va xt ly hién trudng nén viéc ap dung
chl yéu la: Chon so bo két cau chong theo dia chat, tinh
toan theo cac 1oi gidi giai tich hodc phuong phap sé, quan
trac diéu chinh ngoai hién trudng. Viéc xay dung cong trinh
ngam thudng c6 nhiéu 16p (neo, bé tdng phun, vi thép, vé
chéng c6 dinh bé téng cot thép...), phuong phap giai tich
kho phan tich tinh toan nhiéu 16p, hinh dang tinh toan bang
giai tich cling han ché céac hinh co ban (hinh thang, elip, hinh
tron, vom béan nguyét tudng thang).

Pé khic phuc nhugc diém cla I1&i gidi gidi tich, trong
tinh toan thiét ké céng trinh ngam hién nay thudng st dung
phuong phap s6: Phan mém 2D va 3D. Uu diém phan mém 2D
la dé sir dung nhung khéng moé ta duge khong gian ba chiéu,
gidi phong ung suat, khodng cach luu khéng. Xu hudng ap

©® Truwong Pai hoc Ky Thudt Lé Quy Pon
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dung phan mém dia ky thuat 3D vao tinh toan thiét ké qua
trinh thi cong va phuang phap hé sé nén thiét ké vo chéng
bé tong c6t thép cho cdng trinh ngam dang dugc nhiéu nudc
Iua chon ap dung cho cac dy an.

2. TRINH TY THIET KE CONG TRINH NGAM TRONG
GIAI DOAN THI CONG

Qua trinh khao sat dia chat cong trinh ngam thudng st
dung cac phuong phap sau:

- Phuong phép dia vat ly.

- Phuang phép thi nghiém hién truang.

- Phuang phéap thi nghiém trong phong.

Viéc dam bao cac théng sé dia chat hop ly gitp viéc chon
tuyén, b6 tri tuyén ham phu hop véi chi tiéu kinh té€ va ky thuat.
Tl cac diéu kién van hanh, thong gio, chiéu sang. .. thiét ké dugc
hinh dang mét cat ngang st dung dudng ham va tién hanh tinh
toan chéng d& qua trinh thi cong (chéng tam) va chéng 6 dinh
(vd bé tdng cbt thép), trong trudng hgp da ciing c6 thé khéng
chéng hodc chi gia ¢6 bang neo hodc bé téng phun.

Dua vao cac bang phan loai kinh nghiém dé lu chon thai
gian én dinh khong chéng, doan Iuu khong theo hinh 1va s
bd két cdu chéng tam trong qua trinh thi cong theo bang 1.

Chidu rong CTN, m

Thisi gian tén tai én dinh, giér
Hinh 1. Phén logi khéi dé theo Bieniawski (1973) [3].
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Bang 1. Cac trudng hop loai hinh chéng d& tiéu chudn clia ham dudng sat

Loai hinh PS-1 PS-2-1 PS-2-2 PS-3-1 PS-3-2 PS-4-1 PS-4-2 PS-5-1 PS-5-2
RMR 81trGlén | 71~80 61~70 51~60 41~50 31~40 21~30 11~20 10 hodc it hon
Vé phia trudc (m) 4,0 30 2,5 2,2 2,0 15/3,001) [15/30 1224 1224
Phuong phap dao Bé mat Bé mat Bé mt Bé mit Bé mat Bé mat nia mat cdt | niramatcat | nifa mét cat
nguyén nguyén nguyén nguyén nguyén nguyén kich
kich ¢ kich ¢ kich c& kich ¢& kich ¢& @1)

Do day Bé tong phun (cm) 5(chung) | 5(BTCT sqi) | 5(BTCT sgi) | 8(BTCT sqi) | 8(BTCT sqi) | 12(BTCTsgi) | 12(BTCT sqi) | 16(BTCTsgi) | 16(BTCT sgi)

Bulong | khodng cach Ngau nhién | 3,5 3,0 2,5 2,0 1,5 1,5 1,2 1,2
neo(m) | theo chiéu doc
khoang cach Ngau nhién | 2,3 2,0 18 1,5 1,5 1,5 1,2 1,0
theo chiéu ngang
chiéu dai 3,0 3,0 30 30 3,0 30 4,0 4,0 4,0
gid dd thép - - - - - LG-50 LG-50 LG-70 LG-70
Vom ngugc - - - - - Vom ngugc | Vom ngugc | Vom ngugc | Vom ngugc
khi can thiét | khi can thiét
phuang phdp phu trg Truddtrude | Tru dd trude | Trudatrudc, | Ong thép
khi canthiét [ khi can thiét | 6ng thép khi
can thiét
Lép 16t (mm) 300 (tron) | 300 (tron) | 300 (tran) | 300 (tron) | 300 (tron) | 300 (tran) 2) | 300 (tran) 2) | 400 (thanh) | 400 (thanh)

1) Logi hinh chdng dg PS-4-1: Dao phdn chia lén/xudng khi Idp ddt ddo ngugc (niia tiét dién)
2) Logi hinh chdng da PS-4-1, 4-2: (6t thép khi ldp ddo nqugc

Qua trinh thiét ké cong trinh ngam tém tét s bd qua sa 2.1. Thi cdng bing phan mém 3D
d6 sau: (Hinh 2) Nghién ctu thi cdng cong trinh ngam trong dat yéu. Cong
trinh tinh todn két cdu chong tam ham qua dia chét yéu bang
cdng nghé NATM trén phan mém Plaxis 3D, v&i chiéu sau 16p
dat sét yéu lén t6i 75m (I6p 5b, 5¢), hinh 4.

2.2. Tu ddng thiét ké tinh toan vé chéng ¢é dinh

Viéc tinh todn vo BTCT theo trinh tu sau:

- Xac dinh cac loai tai trong tac dung lén két cau céng

Khao sét Dia ky thuat

Thiét ké co s&

trinh ngam.
l - Xac dinh hé sé nén: n6c va ddy trong qua trinh tinh toan.
Thiét ké ky thuat - Mé phéng so d6 tinh toan trén phan mém két cau Midas
Thi Cang/Quan Civil, kiém tra nén - uén bang phan mém SP-Columns.
b - Xuat ndi luc tinh toan.
- Chon sa bd bé tri cot thép theo tiéu chudn hoic cac bé
tri dién hinh.
Thim tra, thim - Kiém toan lai viéc bé tri cSt thép theo TCVN 11827:2017
Buoc din Khong - phan 5.
I C4c trudng hop t6 hgp tai trong: theo TCVN 4527:1988
Két thic + St dung: SD=1.0.EV + 1.0.Eh + 1.0.DC+ 1.0 E

. o . + Cuong d0 1: CD1 = 1.5.EV + 1.8.Eh + 1.2.DC + 1.0.CR +
Hinh 2. So do qua trinh thiet ké cong trinh ngam..
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Bang 2. Thong s6 Dia chat

Hinh 3. MGt cdt ngang va két cdu chong do.

1.0.SH + 1.3HT + 1.5E
trong dé:
- EV: ap luc dat theo phuong diing
- EH: ap luc dat theo phuong ngang
- DC: trong lugng ban than ké cau + ray va I6p dém
- CR: tdi trong co ngo6t
- SH: tai trong tU bién
- HT: hoat tai do tau chay
- E: 4p luc ngugc tir day ham

3.XU HUGNG AP DUNG CONG NGHE NATM VAO XAY
DUNG CONG TRINH NGAM DO THI

Hé théng tau dién ngam rat phuc tap bao gém: Nha ga,
ham théng gio, dudng lén xudng, dudng néi cac ga, dudng
ham chinh lién két cac ga... Cac ga gan nhau bé tri thanh
nhiéu tang, hé thdng ham ndi phuc tap nén viéc thiét ké bang
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Lép Trong lugng Luc dinh két c GOcC ma sat M6 dun bién | Hé s6 Poisson v
riéng y (kN/m?3) (kN/m2) trong ¢ (0) dang
(Mpa) Hé s6 Poissonv | 18 28.5 30 45 0.33
6b, 7a 21 33 30 150 0.31
Pa mém 6d 25.5 500 35 1,870 0.27
Pa cing 11 26 1,000 39 6,300 0.23
CLASSIFICATION/PHAN LOAI . =
Cét ngang didn hinh : | “
mﬂm’:ﬁﬁ'iwwlﬁ
RMR <20 prh
Gia trj Q Q<01 5 . £ T
Method of Excavation/Bién phap thi cdng Khoan nd (tir trén xubng dudiftirng ting) Hinh 4. Swphu Ung suat nguyen sinh oz.
Chidu 8l 10 (mAGND) 1212
Shotcrete /B& téng phun 1An 1, 2, 3 10cm / Gem [ - (CQSE)
‘és Length{m)/number
ﬂ_g Rockbolts | Chigu dai (m)/Sé lwgng
7 &| Neoda | LongitudinalCross
Phuong doc.fng_ang
St Suppor| BB Rmoang cach H125x125/ 1.2m
Inner Lining Thickness/ bé tdng vé him 35cm (gia cb)
Fore-poling/ Neo dan truoc Phuong phap bdo v& (neo tao 6 toan tiét dién) |
or Umbrella fhodc Neo tao & D108/114 D108/114,L=6.0m, @45cm béing cach e
xem xét didu kién dia chit o ,'\

A b iy et e o ) g
T it & L Vs Baast 160 @ e by

v ok - TP WA L 7 o N

Hinh 5. Luc doc N2 lop bé tong phun sau khi dao 32m bdc
trén va 18.4m bdc duoi.

L e A ]
S s = 50,87 e [y L Mt A7)
S sl &1L 8 PPt o S

Hinh 6. Lyc doc thép chir H sau khi dao 32m bdc trén va
18.4m bdc dudi.
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I L

E

Hinh 7. So dé chat tai cho truong hop muc 2.1,

Hinh 8. Tai trong dung.

Hinh 10. Tai trong ray va
lop dém.

Hinh 9. Tai trong hong.

L]
1]
1]

Hinh 11. Biéu d6 mé men trieong
hop lon nhat.

Bang 3. Cac trudng hap loai hinh chéng d& tiéu chuan clia ham dudng sét (“vi du” vé loai hinh chéng d& ham dudng déi)
trong khu vuc do thi.

Loai hinh PD-1 PD-2-1 PD-2-2 PD-3-1 PD-3-2 PD-4-1 PD-4-2 PD-5-1 PD-5-2
RMR 811trglén 71~80 61~70 51~60 41~50 31~40 21~30 11~20 10 hodc it
han
Vé phia trudc (m) 35 2,5 2,0 2,0 15 15/(3,0) 1,2/24 1.,1,2 1,011,0
Phuang phap dao Bé mat Bé mat Bé mit Bé mat Bé mat Bé mit ntiamatcdt | ndamat cat | ntia mat cat
nguyén nguyén nguyén nguyén nguyén nguyén kich
kich ¢& kich c& kich c& kich ¢& kich c& @)

Do day Bé tong phun (cm) | 5 (chung) 8(BTCTsqi) | 8(BTCTsgi) | 8(BTCTsgi) | 10(BTCTsqi) | 12(BTCT sgi) | 12(BTCT sqi) [ 16(BTCT sgi) | 16(BTCT sgi)
Bulongneo | khoang cich | Ngaunhién | 2,5 2,0 2,0 1,5 1,5 1,2 1,2 1,0
(m) theo chiéu

doc

khodng céch | Ngau nhién | 2,0 2,0 15 1,5 1,5 1,2 1,2 1,0

theo chiéu

ngang

chiéu dai 3,0 30 3,0 4,0 4,0 4,0 4,0 4,0 4,0
gid dd thép - - - - - LG-50 LG-50 LG-70 LG-70
Vom ngugc - - - - - Vom ngugc | Vom ngugc | Vom ngugc | Vom ngugc
phuang phép phu trg Truddtrude | Truddtrude | Tru d trudc, | Ong thép

khi can thiét dng thép khi
can thiét

Lp 16t (mm) 300 (tron) 300 (tron) 300 (tran) 300 (tron) 300 (tron) 350 (thanh) | 350 (thanh) | 400 (thanh) | 400 (thanh)
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TU CHINH SACH BEN CUOC SGNG

Hinh 12. So d6 hé thong Metro ¢ Sankt-Peterburg.

cac phuang phap giai tich hodc phan mém sé 2D khéng dam
bao tinh thuc té.

Mat khac, tai khu vuc d6 thi cé cac cong trinh hién hiru (da
xay dung trudc dd) nén viéc tinh toan tuong tac gitta cong
trinh v&i nhau la bai toan phuic tap. Cac mé hinh ca ban trong
dia ky thuat gidi quyét nhiéu bai toan téng hagp: Tinh, dong
tham, nhiét.

Hién nay, cac ga tau dién ngam thudng thiét ké theo
phuong phap dao md hodc trén cao khéng dam bao tinh
hitu dung vé mat my quan cling nhu tiét kiém dién tich, anh
hudng dén hoat ddng giao thong trong qua trinh thi cong.

Xu huéng xay dung cac ga ngam bang phuong phap dao
kin dadm bao tinh tiét kiém: C6 thé b6 tri cac ga ngdm ndm
dudi dudng giao thong, thi cdng bang phuong phap dao kin
khong anh hudng dén qua trinh hoat dong trén bé mat.

Ky thuat thi cong céng trinh ngdm dé thi hién nay: Ap
dung phuong phap dao ngam va céng nghé NATM dao cac
ga; st dung phuong phép khién dao két néi cac ga ngam.

Pé tinh toan cac ga ngadm cling 4p dung céac chidan s bd
nhu bang 3. Sau khi lya chon xong, tién hanh tinh toan bang
phuong phap ap dung mé hinh 3D phan tich trang thai iing
suat - bién dang theo hinh 13.

Cac budc thi cd6ng ga ngam:

- Budc 1: dao va chéng hai ham tron.

- Budc 2: d6 bé tdng phan két cau chiu luc clia ga.

- Budc 3: dao va chéng phan vom.

- Budc 4: thi cong day va san ga.

Tuy theo diéu kién dia chat cling nhu diéu kién hién trang
cb mat cla cac cdng trinh hién hiru, tién hanh gia c6 trudc
hodc tang cudng két cau chéng dé dam bao 6n dinh clia cac
cong trinh trong qua trinh thi cong.

4. KET LUAN
Viéc tinh toan, thiét ké cong trinh ngdm trong qua trinh
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Hinh 13. Cdc buéc thi cong ga ngam theo cong
nghé NATM.

thi cong va chdng ¢é dinh c6 thé tu déng héa nhu cac cong
trinh nha ctra, cau. Trong ndi dung bai bao da trinh bay viéc
thiét ké tu déng cong trinh ngdm theo kinh nghiém thyc té
clia cac tac gia.

Trong nhiéu trudng hop, ké dén tirbién [7, 8, 9], cdng trinh
ngam con ¢6 nhiém vu trd an trong trudng hgp chién tranh,
cdng trinh phong thd dan sy nén can tién hanh nghién ctu
phan tich cac tai trong dac biét tac dung Ién cong trinh ngam.

Phuang phap tinh toan tu déng bang cac phuong phap
8 gilp tiét kiém dugc thai gian, chi phi thiét ké. D€ hiéu sau
va ki€ém soat két qua tinh toan can c6 hiéu biét chuyén sau vé
cac mo hinh dia ky thuat, 4p dung bang phan loai theo cac
tiéu chuan vao cac mo hinh tinh toan.
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> GS.TS NGUYEN QUANG PHiCH", PGS.TS NGUYEN VAN MANH",

TS DO NGOC THAI*, TS TU PONG XUAN*

huong phap dao hdm méi clia Ao (New Austrian

Tunneling Method -NATM) dugc phét trién bdi

Rabcewicz, Miiller va Pacher trong khoang thai gian

tur 1957 dén 1964, vé co ban la mot phuong phap
kinh nghiém dugc phét trién ti thuc tién. NATM dugc tng
dung rong rai trong cong trinh ngam trén thé gidi va tai cac
ham dudng boé & Viét Nam. Tuong tu nhu cac nganh ky thuat
khac, NATM da hinh thanh va cling thudng xuyén dugc cap
nhat, d6i mdi nha cac tién bo khoa hoc va kinh nghiém thuc
té. P& c6 thé ap dung NATM c6 hiéu qud, can thiét phai cap
nhat tién bod cta NATM. Bai bdo gidi thiéu khai quat thuc
trang phat trién ca NATM va danh gia so lugc tinh hinh ap
dung & Viét Nam.

1. NATM VA HIEN TRANG PHAT TRIEN

1.1. Cac phuong phap dao ham cé dién va NATM

Cho dén thé ky 19, dau thé ky 20, trén thé gidi da st dung
cac phuong phap thi cong xdy dung cac cong trinh ngam
khac nhau. Cac nudc Tay Au thudng dé cap dén cac phuang
phap sau [1]:

« Phuong phap clia Bi - phuong thuc dén dg;

« Phuong phép ctia Anh - phuong thiic dam doc truc, hay
dam nog;

« Phuong phap ctia Buc - phuong thic nhan dé;

« Phuong phép cla Ao (ci), phuang thic dao maé rong,
hay nhiéu 16 dan.

Trén Hinh 1 la cac so d6 dao dudng ham vdi trinh tu dao
“Khoa Xay dung, Dai hoc Vin Lang.
*Khoa Xdy dwng, Pai hoc Mo - Dia chat

cac 16 theo cac phuong phéap khac nhau.

Két cdu chéng thudng dugc st dung la gé va vé ham xay
bang gach da. Dén cudi thé ky 19, bé tong dan thay thé gach,
da xay; khung chéng thép dan thay thé khung go. Tiép dé
bé tdng phun dugc d4p dung ngay cang réng rai, lién két chat
ché véi bién khai dao va khung thép, Iugi thép, tao ra giai
phép bao vé hay chéng gilr ngay lap tuc.

Nguyén tic cd ban ctia NATM la phat trién va van dung
hgp ly cac gidi phap nham duy tri dugc d6 bén von cé hay
kha nang ty mang tai cia khéi da xung quanh khoang tréng
ngam. Nhiing nét d&i méi co ban ctia NATM so vdi cac quan
diém trudc dé dugc gidi thiéu kha chi tiét trong [3,4,5].

Su phat trién clla NATM chiu anh hudng dang ké bai tién
bo trong cong nghé bé tong phun, két hgp véi loai két cau
ch6ng mdi nhu neo, 6 6ng va cac cau kién chiu nén (Hinh 2).
Quan tric (do dac) ba chiéu dich chuyén trén bién khoang
tréng ngam cho phép diéu khién qua trinh thi cong, diéu
chinh két cau chéng.

C4c loai két c6ng chéng théng dung hién nay dugc téng
hgp trong Bang 1 [2], dugc si dung ngay cang hgp ly hon tuy
thudc loai khoi dat da véi cac diéu kién dia chat bién dong
khac nhau.

1.2 Céc tiéu chuan va huéng dan ky thuat cia NATM

NATM xdy dung va phat phuong phéap phan loai khoi da
riéng, cac tiéu chuan, huéng dan cu thé cho cac cong tac
khdo sat, thiét k&, thi cong va quyét toan. Nam 2001, Hiép hoi
Dia co hoc Ao da ban hanh Huéng dan lap ké hoach dia ky
thuat va xay dung cac cong trinh ngam thi cong theo chu ky
nhu la moét bé quy tic téng thé.
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Phuaong phap Bi

Phuang phap Anh

Phuaong phap Buc

Phuang phap Ao

Hinh 1. Cac phwong phdp dao ham “cé dién”.

Bang 1. Cac loai két cau chéng hay két cau céng trinh ngam.

VO CHONG

KET CAU TICH HGP

-V6 xay bang gach, da, da bé tong;
V6 lap ghép tir cac cdu kién duc trudc:
tdm pa nen bé téng cbt thép, cac tdm
tuyp-bing (gang, thép, bé tong cot
thép, sgi thép);

V6 bé téng lién khoi: bé tong phun,
bé téng thudng, bé tong cét thép; Vo
thép

-Khoan phut;
-béng bang;
-Coc, van, 6ng;
-Két cau neo

Lap ghép tu cac cdu kién dang khdi,
dang tdm hay d6, xay tai ch6, phun tai
ché

Xam nhap vao khéi da hay tich
hagp véi khoi da

Vat liéu co ban c6 thé 1a da, gach, bé
téng phun hodc bé téng dé tai chd (c6
hoac khéng co c6t thép, soi thép, ludi
thép), bé tong c6t thép duc san dang
tam hay mang, khéi, tam thép, gang,
kimloai

Cau kién co ban la neo tir (g6, tre),
thép thanh, cap, thép éng, chat
déo va cac chat dinh két; Vung
dugc khoan phut; Ong thép, coc
thép, van thép; Vung dugc déng
bang

Két cdu chéng dang vo chi nhat, da
giac, vom, tron, ellip....; Ti€ép xdc dién
vGi mat 16 khéi da, véi cac dang lién
két khac nhau; Bé téng phun, thich
hop véi hinh dang bat ky, gia c6 bé
mat khoi da.

Lién két véi mot vang khoi da
tao ra dam, vanh hay vong chiu
tai; treo, chot gil, gia 6, 6 bao vé
(hay 6 6ng)... tao nén ving dugc
gia c6, dugc déng clng; Hinh
dang bat ky

KHUNG CHONG

Cacdang | -Khung g6;

két cdu co | -Khung thép, kim loai;

ban -Khung bé téng cot thép duc trudc;
-Khung hén hgp hay khung két hgp
tU cac loai khung va vat liéu khac
nhau

Khainiém | Lap ghép tir cac cau kién dang
thanh (thdng hay cong)

Vat liéu Vat liéu chinh la g6, thép hinh, thép
xay dung, kim loai, bé tong c6t thép
duc san dang thanh, (cac tam chén
bang g6 hay bé téng duc san)

Hinh Két cdu chéng dang khung hinh

dang, cau | thang, cht nhat, da giac, cac dang

tao hinh vom, tron, ellip...
Khung chéng dang kin hay ha.

Chuc Chéng tam va chéng c6 dinh tai cac

nang moé ham 16. Chéng tam, hodc la mét
bd phén clia két cau chéng 6 dinh
tai cong trinh ngam dan dung

Két cau chong c6 dinh, riéng bé tong
phun, cac loai vo ldp ghép c6 thé lam
chilic ndng chéng tam va chéng c6
dinh

Gia ¢6 trudc, chéng trudc; chdng
tam, chéng c6 dinh hay la mét bo
phén cla két cdu chéng c6 dinh
tuy theo diéu kién cu thé

Bang phan loai dau tién dugc LAUFFER dé xuat nam 1958,
duoc goi la phan loai theo “thdi gian 6n dinh khéng chéng”
thé hién méi tuong quan gilta “khau dé khéng chéng hiiu
hiéu” va “thdi gian 8n dinh khéng chéng” [6]. Phan loai khéi
da dugc thuc hién trong khi dao cac 16 dan va lap cho ting
du an riéng, nén NATM cling dugc goi la “phucng phap quan
sat”. Tu cac két qua quan trac va kinh nghiém sén c6 cho phép
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Iya chon va diéu chinh cac loai két cdu chéng thich hop, xéc
dinh dugc thai gian 13p dung két cau chéng va lap ké hoach t§
chuic thi cong. Phan loai khoi da dugc RABCEWICZ va PACHER
bé sung ndm 1974 va GOLSER céi bién nim 1986 trén cg s&
két hop cac két qua nghién ctu ly thuyét véi thuc té (Bang 2)
[6], g6m cac thdng tin vé cdc nhom khéi da, cac dac diém va
bi€u hién clia tiing nhém cung véi cac bién phap dao, chéng
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Bang 2. Phan loai khéi da theo Rabcewicz, Pacher va Golser [6].
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cho cac dusng ham co dién tich tir 80 - 140m?, tueng ducng
vGi chiéu rong khoang 10 - 14m, nhu & phan |6n cac dudng
ham dudng bé.

Tiéu chuan vé hgp déng xay dung cho céng trinh ngdm
OENORM B2203-1978 bao gém cac diéu khoan vé viéc chu
dau tu va nha thiu cung xac dinh “cdp chat lugng khéi da”.
Tiéu chudn OENORM B2203-1994 cung cap co s& cho phép
tinh toan va quyét toan ré rang va minh bach [4,7,8]. Mét hop
déng xay dung dugc coi la “linh hoat” phu hgp véi B 2203-
1978, dua ra quyét dinh t8i uu tai dia diém xay dung dudng
ham, can phai cung cap, dap ung céac diéu kién trong giai
doan dau thau, truéc khi dao ham nhu:

1) Piéu tra va mo ta vé khéi dat da phai dugc chuén bi
day du;

2) Gidi thich r6 cac dy bdo lién quan ky thuat thi cong
dudng ham va cac van dé dia co hoc;

3) M6t ban thiét k& phai bao gom ca pham vi du kién vé
cac biéu hién cla khéi dat d3;

4) Xay dung dugc céc tiéu chi va muc tiéu chi phdi viéc lua
chon céac phuong phap thi céng ham.

1.3 Uu va nhugc diém cia NATM

Uu diém co ban clia NATM Ia dp dung rdng rai cho cac
diéu kién khac nhau:

- Cac cong trinh ngam tiét dién 6n va tiét dién khéng tron;

« Diéu kién khoi dat da phuc tap va hay bién dong;

- Dudng ham dai (thudng dudi 1,5km);
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- Céng trinh ngam phc tap, c6 nhiéu mat cat ngang, kich
thudc va hinh dang thay déi;

« Két cdu chéng kinh té dugc ap dung theo yéu cau, ngugc
lai v6i két cdu 13p ghép khi st dung TBM, thuding chi dugc
thiét ké cho trudng hgp tai trong xau nhat.

Nhugc diém ctia NATM: Déi héi cac thiét bi thich hop va
déi ng chuyén gia c6 thé lam viéc trén nhiéu tiéu dé dé toi
uu héa dugc ké hoach trién khai.

1.4 Thiét ké theo NATM

Theo tiing giai doan xay dung, cu thé trudc va trong qua
trinh dao, cling nhu sau khi dao, NATM cé nhiing yéu cau cu
thé vé cac thong tin can cb va cac cong viéc can lam nham
dam bao c6 dugc quyét dinh hgp ly vé két cau chéng, xay
dung c6ng trinh ngdm hiéu qua, bén viing va giam thiéu rai
ro (Hinh 3). Céng tac thiét ké dugc trién khai vdi su két hap
cac phuang phap kinh nghiém, ban giai tich, giai tich va cac
cédng cu md phong s6 hién dai trong giai doan thiét ké.

Sau dé, tir cac két qua quan trac tai hién trudng sé tién
hanh danh gia lai mé hinh thiét ké va diéu chinh két ciu
chéng cho hop ly (Hinh 4).

2. THUC TE AP DUNG NATM & VIET NAM

NATM dugc st dung kha rong rai trén thé gidi, tuy nhién,
vGi cac phuong phéap phan loai dat da khac nhau nhu: (a) Chi
tiéu chat lugng da RQD (Rock Quality Designation); (b) Diém
s6 khoi da RMR (Rock Mass Rating); (c) Chat lugng duding ham
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< Phwong phap thi cong (mé/ngam) >

Téat ca cac phwong phap c6 dién
1. Phwong phap Bi

2. Phuwong phap Anh

3. Phwong phap Blc

4. Phuwong phap thi cong ham

Phwong phap thi céng hAm méi cta Ao

ctia Ao (cii)

Két cau chong d&
1.Khung gb
2.Khung thép

Bién phap chéng trwéc
1.Coc; van chén

2.0/vom éng

3.0/vom khoan phut
4.0/vdém khoan phut cao ap
5.Bbéng bang

Két ciu chéng
1.Bé téng phun
2.Neo

3.Khung thép

Hinh 2. Nhom cdc “phwong phap mo” va NATM.

Q (Tunnel Quality). RMR dugc ap dung phé bién [10,11,12]

& nudc ta, NATM dugc ap dung chinh thuc 1an dau tién
tai ham Hai Van [13]. Két cau chéng dugc xac dinh theo gia
tri RMR. Do khgi d4 tai ham Hai Van cé gia tri RMR trung binh
bang 70 nén két cau chéng thudng dugc chon chi yéu thuéc
nhom 1 (trong 4 nhom dugc ap dung) gom I6p bé tdéng phun
day 50 mm, két hgp neo dinh két, xac dinh tuy theo muc dé
nut né cia khéi da & vi tri cu thé.

Tai ham Déo C3, cac don vi tu van cla Nhat Ban da phan
loai khéi dé theo téc d6 lan truyén séng dia chan nhung khi
trién khai thi cdng ciing s dung RMR. Cac ham dudng bo
trong giai doan sau do6 dugc khao sat, thiét ké bai cac don vi
tu van khao sat va thiét ké ctia Viét nam; chat luong khoi da
dugc danh gid theo RMR.

Dé&n nay, khi thi cdng cac ham dudng bé da xay ra mot sé
su ¢ nhu: trut |G tai ham Hai Van, nit né manh néc va thanh
ham tai ham Nam Cudng do gédp phai dsi dat gay, sap ham
C6 Ma do gap dut gay va hién dang gap khé khan do diéu
kién dia chat yéu tai ham Nui Vung [14].

Viéc xay dung cac cong trinh ngam & Viét Nam va nhiéu
nai trén thé gidi thuc su chua dugc trién khai thuan tdy theo
NATM. Céng tac quan trac va danh gia truc ti€p tai duong
ham trong qua trinh thi cdng d6i khi chua triét dé va gap kho
khan. Véi tiét dién dao tur 80 - 140 m?, ting véi chiéu rong va
chiéu cao dudng ham khoang 10 - 14 m, viéc danh gia diéu
kién dia chat trén guang ham ngay sau khi dao la khéng don
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gian, can dugc quan tam. Tai liéu khao sat diéu tra cac diéu
kién dia chat con co bat cap, nhu cé su khac biét 16n gilia
diéu kién dia chat ban dau véi trang thai thuc té tai ham Nui
Vung [14].

3. NHAN DPINH VA KIEN NGHI

NATM xay dung mét triét ly hay luan diém rang khoi dat
da xung quanh dudng ham hay khoang tréng ngam phai tac
hop véi cac két cdu chéng tao ra mot “vanh bao vé” téng thé,
tuan thd cac nguyén tac sau:

« Cac két cdu chéng phai dugc diéu chinh phu hop véi
diéu kien khai dat da;

« Phai tranh cac trang théi iing suat va bién dang bat loi
bang céch sir dung céc két cdu chéng thich hgp trong thoi
diém thich hap;

« Cac két cau chéng can dugc téi uu theo bién dang cho
phép;

« Can tién hanh quan tréc trong qua trinh xdy dung dé
kiém tra, t6i uu thi cdng va thay d8i két cdu chéng khi can
thiét.

DE& ap dung NATM hgp ly trong xay dung cong trinh ngam
3 Viét nam, xin néu mot vai kién nghi:

1. Cac chuyén gia, cac nha ky thuat can thiét phai c6 phan
(ng c&i M, ti€p thu cac tién bd khoa hoc, ki thuat méi;

2. Can van dung linh hoat cac kinh nghiém da dugc tich
[Gy, ap dung va phéi hgp hop ly cac tién bo ky thuat, cong
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Dia chéat thay van

Khéo sat tham do

Thi nghiém trong

Trwdc va trong khi dao

Saukhi dao

&

QUYET PINH VE
KET CAU CHONG

phong, hién trudng

N

J

Quan tric trong
qua trinh thi cong

Thiét bi do dac, quan trac

Hinh 3. Cdc théng tin can thiét dé quyét dinh lwa chon va diéu chinh két cau chong [9].

nghé dé cé thé thi cong xay dung cac cdng trinh ngam bén
vitng, véi muc do rdi ro thap nhat.
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St dung UDEC du bao sap L6 khi dao ham

qua phay

>GS.TS NGUYEN QUANG PHICH’, PGS.TS NGUYEN VAN MANH", |
TS NGUYEN QUANG MINH™, TS NGUYEN NGOC HUE™, TS TU PONG XUAN"

huay) thudng xay ra sap 16 dat da. Nguyén nhan moét

phan la do khéng du béo trudc duge mic do sap 16
nén van dé sap 1& xay ra, réi tién hanh x{ ly theo thuc té &
hién trudng. Su c6 nay khong chi gay tén that vé kinh té,
doi khi ca thiét bi va con ngugi va con lam cham tién do
thi cong, do vay can phai dugc du bao trudc trong giai
doan thiét ké. Bai viét gidi thiéu két qua phan tich du bao
su ¢O sap |6 bang phuong phap phan ti r&i rac voi khéi da
va phay dugc mé hinh hoéa cau thanh tir hé cac phan tu roi
rac hay cac khéi nut.

Cho dén nay, dao ham qua phay (dut gay, déi pha

1.PAT VAN BE

Cho dén nay, nhiéu cong trinh ngdm thay dién va ham
giao théng da dugc xay dung & nudc ta. Do diéu kién dia chat
ludn phtc tap va da dang, nén nhiéu su c6 da xay ra & cac
dang khac nhau nhu: sat trugt d4, sap 18 hay trut 16 [1,2] gay
nhiéu thiét hai vé kinh t€, tham chi ca thiét bi thi cong va con
ngudi va lam cham tién dé thi céng. Cac bién phap xu ly sau
dé thuong la cing ¢6 guong dao, khoan phun ldp day va
khoan phut gia cé.

Vi céc chd truang va ké hoach xdy dung cac tuyén dudng
b6 va dudng sat cao téc, nhiéu dudng ham sé dugc xay dung
[3,4]. D& c6 thé gép phan han ché céac su ¢6 sdp ham, han ché
thiét hai vé kinh té, dam bao tién dé thi cdng, trong bai nay gisi
thiéu két qua mo phdng s6 hién tugng sap |6 khi dao ham qua
phay bang phuang phap phan t{ r&i rac [5,6]. T cac két qua du

“'Pai hoc Vin Lang; “Pai hoc M6 Pia chat;
“"Dai hoc Thii Dau Mot
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bao, c6 thé 4p dung phuang phap khoan phun, két hap két cau
neo, coc dé tao vung gia ¢ trudc trong phay hay déi pha hay
trong pham vi du bdo sap 1& hodc phuong phép neo tién trudc
(hay vuot trudc), két hgp khung thép va bé tong phun, tao nén
két cong chéng béo vé, d€ dam bao khi dao tranh dugc sap 16.
Viéc thiét ké cac két cau gia c6 hay chéng trudc khi dao cé thé
tham khao trong cac tai liéu [7,8,9,10,11,12].

2.COSGLY THUYET PHUONG PHAP PHAN TU ROIRAC
UDEC

UDEC (Universal Distinct Element Code) la mét chuong
trinh s6 thudc nhdm cac chuong trinh phan t r&i rac. UDEC
cho phép mé hinh héa kha da dang cac dic diém co hoc cla
khéi da la tap hgp tur cac khoi nut, véi cau trac dia chat dac
trung la cdc mat phan cach, cac khe nut [5,6], cu thé:

e Cac khéi nut c6 thé 1a cing tuyét déi hodc bién dang
duagc;

e Cac dinh luat vat liéu (m&i quan hé gilra ng suat va
bién dang) bat ky d6i véi ca khoi nut va mat phan céach, cac
khe nut;

e Thich Uing giai cac bai toan dong luc;

e Lién két bai toan thuy, khi, nhiét dong hoc véi ca hoc va
ké ca cac qua trinh khéng dung;

e Lién két v6i phuong phap phan ti bién (BEM Boundary
Element Method) d€ mé phdng chinh xac hon diéu kién bién;

e Khdi tao tu dong cac hé khe nit ngau nhién.

Khéi da dugc mé phéng la tap hop clia cac khéi ndt roi rac
(phan tur riéng ré). Cac mat phan céach, cac khe nut, dugc coi la
cac mat lién két, ti€p xuc gilra cac phan tl riéng ré, nghia la dac
diém khéng lién tuc dugc 1ap luan & dang cac diéu kién bién.



hagp cac khéi ndt chiu nén dugc xac dinh bang mot loat phép
tinh theo trinh tu chuyén déng ctia khéi nit. Chuyén déng
cta khaéi nut hinh thanh do lan truyén cac van dong hén loan
trong hé thong khoi nut, gay ra bai cac luc tédc dung ciing nhu
tutrong. Day la mot qua trinh dong luc hoc. Téc d6 lan truyén
phu thudc vao tinh chat vat ly ctia hé thdng cac phan tu roi
rac dugc khao sat.

Bi€u hién déng luc hoc dugc thuc hién bang thuat toan
tinh tling budc theo thai gian. Cac budc tinh c6 s6 gia thai
gian hitu han véi gia thiét rang tc do va gia téc la khong ddi
trong moéi budc tinh. Vai gia thiét budc tinh ¢6 s6 gia thoi
gian d0 nhd nén trong mot budc tinh khéng co su lan truyén
chuyén dong hén loan tir mét phan tr sang phan ti 1an can.

So dé tinh toan tuong tu nhu khi s dung phuong phéap
sai phan hu han dang tuong minh cho moi trudng lién tuc.
SO gia thoi gian dugc sir dung cho ca cac vi tri tiép xuc va cac
khéi nut.

Viéc tinh toan thuc hién ¢ tinh luan chuyén st dung méi
quan hé gilia luc va chuyén vi 8 moi diém tiép xuc va dinh
luat 2 Newton cho cac khéi nit. Quan hé gilta luc va chuyén
vi dugc st dung dé xac dinh luc tiép xuc khi da biét (hay da
xac dinh) dich chuyén. DPinh luat 2 Newton cho biét chuyén
déng ctia khoi nat gay ra béi cac lyc tac dung vao ching da
biét hay da xac dinh. Trudng hop coi khéi niit 1a cac vat thé
bién dang, chuyén déng sé dugc tinh tai cac diém nut clia cac
phan tir tam gidc bién dang hitu han, chia trong cac khéi nt.
Tu d6, bang cac dinh luat vat liéu dac trung cho da sé nhan
dugc quy luat phan bé ng suat trong khéi nit.

Chuyén dong clia tiing khéi nut dugc xac dinh béi gia tri
va hudng cuta luc va mdé men toan phan tac dung Ién khoi
nut. Vi duy, trong trudng hgp chuyén ddng mot chiéu clia mot
khéi lugng m chiu tac dung clia moét luc bién déi F(t). Dinh
luat 2 Newton viét & dang:

du F
—== (1)
dt m

véi U latoc do, t la thai gian.
So d6 sai phan trung tdm cho s6 hang bén trai cda (1) tai
thai diém t c6 thé biéu thi & dang:
C(t+AL/2) (-A1/2)

du u —u

—= (2)
dt At

Pua (2) vao (1) va xap x€p lai nhan dugc:

C(t+AL/2) C(t-At12) F(t)

u =u = At (3)

m

Nhu vay véi tc do da co trudc tai thdi diém bang 1/2 s6
gia thai gian c6 thé xac dinh dugc dich chuyén theo biéu
thuc:

C(t+A1/2)

™ =4y At (4)

Vi luc tac dung lién quan véi dich chuyén, nén luc tac
dung va dich chuyén dugc tinh déng thai cho cing mét thai
diém. Trudng hop bai todn hai chiéu, khéi nit chiu tac dung
cla cac luc khac nhau va tu trong, phuong trinh t6c d6 dich
chuyén cé dang:

(A1) (t=At/2) (t)
ui; =U; +

+g, |At
m

C(t+Ar/2)

(t-At]2) M(t)
o g 2M

Trong dé 0': T6c dd goc cua khdi so vai trong tam; I: mo
men quan tinh ca mot khéi nit; >M: M6 men téng cong téac
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dung I&n khéi nat; u';: Cac téc do dich chuyén thanh phan; g;:
Cac thanh phan cla gia téc trong trudng; Chi s6 i thé hién
thanh phan cta dai lugng vat ly trong toa dé Dé céc.
Tu téc d6 méi xac dinh & phuong trinh (5), sé xac dinh
dugc vi tri méi ctia khoi nit:
C(t+At/2)
Xi(t+At) — xi(t) U At
(t+A1/2)

0" = 0" + 6 At

véi 0: Goc quay quanh trong tam khéi nut; x;: Toa d6 cla
trong tam cda khéi nuit.

Bi€u hién cGia mat phan céach (khe nut) dugc mé phéng
b&i cac mbi quan hé khac nhau. Ching han theo phuang
phap tuyén quan hé gilta (ing sudt va dich chuyén dugc gia
dinh Ia tuyén tinh theo biéu thuc:

Ao u=-k, Au, (7)

VGi: Ac,: SO gia Ung suat phap tuyén hiéu dung; Au,: S6
gia dich chuyén phap tuyén; k,: Hé s6 dé cing phap tuyén
trén mat khe nut.

Kha nang chiu kéo oy dugc coi la gidi han, do vay, khi ting
suat tac dung vuot qua do bén kéo G, <oy thi ngam dinh o,
=0.

Tuong Ung nhu vay d8i véi tac dung truot. Chdng han gia
thiét kha nang chéng trugt la ¢ dinh, s&r dung hé sé diéu
khién ks (d6 cling tiép tuyén) déi véi ting suat tiép t; cho phép
dugc xac dinh qua luc dinh két don vi c va géc ma sét o.

Khi &6, néu:

T,|<c+o0 ,Igp=1
hodc khi:
>, thi 7, =signum(Au )t

(6)

thi: AT =—k u; (8)

max

9)

’Z-S

max
véi Au : thanh phan dan héi ca s6 gia bién dang trugt;

Au : S6 gia bién dang trugt toan phan.

Bién dang ctia cac khéi nut dugc méd phdng tuy thudc vao
gia thiét coi khéi nut la ciing tuyét déi hay c6 thé bién dang.
Khi coi la cling tuyét dgi thi hinh dang va kich thudc khéi nit
la khéng déi. Gia thiét nay st dung khi dich chuyén cta hé
théng dugc xac dinh chinh bai cdc mat phan cach. Trudng
hop cac khéi nut 1a vat thé bién dang, cac khéi dugc chia ra
thanh céc phan tir tam gidc sai phan hiru han.

Cé4c dinh cla cac phan t 1a diém nat va phuong trinh
chuyén dong cho méi nut cé dang sau:

- J.Saijnjds + F

U, +g; (10)

m
vGi s: Mdt chira khéi m gidi han béi cac nat; n;: Phuong
phap tuyén cua s; Fi: Téng hop tat ca ngoai luc tai cac nat; g;:
Gia t6c¢ trong trudng.
Néu vat thé & trang thai can bang, téng hop luc clia cac
nut bang 0, ngugc lai cac nut sé dich chuyén theo dinh luat 2
Newton & dang sai phan hitu han:
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C(+A/2) (=At)2)

" =u; +ZF;(’>£ (11)

m
Tai mbi budc tinh theo thai gian, bién dang thang va xoay
dugc xac dinh theo dich chuyén clia cac nat & dang quen
biét.

Eij = 5[ui,j+uj,ij
0 = E(Hi’j_uj’ij

Dinh luat vat liéu cho cac khoi bién dang dugc sir dung &
dang s6 gia va cac dinh luat phi tuyén déu dugc xét dén don
gian. Vi du khi coi cac khéi la dan hoi:

Aoy =1 Ag 0, +2uAeg, (13)

vGi A, w: Cac hang s6 Lame;AO'; =:S56 gia dan hoi cta

tenxo Uing suat; Ag;: S6 gia cla tenxad bién dang.

3. MO HINH KHAO SAT VA KET QUA MO PHONG

Trong vi du mé phong khoi da cé phay (hay dut gay, ddi
phé hly) gém ba vung ciu thanh tir cac hé khe nuit cé géc
€am -10°280° (Hinh 1).
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Hinh 1. So dé bai todn mé phong ham dao qua phay.

Cac ddc diém hinh hoc cla cac hé khe nut tai cac viung
dugc t6ng hop trong Bang 1. Céc tinh chat co hoc cla cac
khoi nut va cac mat khe nit (hé s6 do cliing phap tuyén k, va
dé cuiing tiép tuyén k) dugc téng hgp trong Bang 2.

Bang 1. Cac tham sé hinh hoc ctia cac hé khe ndt.

Céctham so vat liéu Ving trdi Phay Viing phdi
G6c cam (do) -10%+5% va 80°+5° | -10°va 80° | -10°va 80°
Khodng gitia cdc khe niit (m) | 1,5va 2,5 0,5va0,5 | 2,0va4,0

Trén Hinh 2 gidi thiéu mét vai hinh anh vé két qua mé
phong, lua chon tir cac két qua nhan dugc trong qua trinh
trinh tinh 13p clia bai toan. Sy phan bé clia trang thai ing suat
dugc thé hién qua hai thanh phan tng suét chinh o va ;
(b6i hai gach chéo mau d9, thé hién cudng dé va phuong tac
dung). Trang thai dich chuyén thé hién qua cac véc ta dich
chuyén u (cudng doé thé hién bdi mau clia cac véc to, hudng
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dich chuyén theo chiéu mii tén). Qué trinh sap I3 xay ra theo
thoi gian, tuong Ung véi cac budc tinh 1ap. Trang thai cudi
cung cho phép xéc dinh dugc bién ctia ving sap 16.

Bang 2. Cac tham s6 co hoc clia cac khoi it va cac hé khe nit

Cac tham s6 vat liéu Vingtrdi | Phay | Ving phdi
Mat d6 (g/cm?) 2,5 24 2,65
Mb dun nén thé tich K (GPa) 16,667 0,116 | 16,667
Md dun trugt G (GPa) 10,000 0,111 | 10,000
G6c ma sét trong o (d0) 30 20 25
Luc dinh don vi c (kPa) 1.0 0 0,6
Hé 56 do ciing phap tuyén k, (GPa/m) 2,0 5107 | 2,2
Hé 56 d0 ciing tiép tuyén k, (GPa/m) 1,0 4107 |15
GO ma sat trén mat khe niit @y, (d0) 40 20 25
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i Hinh 2. Mt vai hinh énh vé dw bdo qua trinh sap lo khi
ham dao qua phay.

4, NHAN XET VA KET LUAN

K&t qua nhan dugc cho phép rut ra nhan xét sau:

1)VGi cdng cu mod phéng sé hién dai, cu thé 1a phuong
phéap phan tl rdi rac, hoan toan cé thé du bao dugc muc
dé dich chuyén, pha hay, sap 18 cé thé xay ra khi thi cong
céng trinh ngam qua phay;

2)Trén cd s du bdo bang mé phéng s6 c6 thé xac dinh
dinh tinh va dinh lugng vé muic d6 xay ra su c6, ti d6 cho
phép c6 thé dé xuat dugc gidi phap phong va tranh hop
ly, khéng dé xay ra sap 16 16n roi sau d6 méi khdc phuc.

Trong thuc t&, néu du bdo dugc muic d6 sap 1& 6 thé
xay ra, ngudi thiét ké c6 thé lua chon cac gidi phap chéng
gir va gia c6 khai da truéc khi dao nhu: cdm neo, cdm coc
tién truéc két hgp véi khung thép, bé téng phun, hodc
trong trudng hop nghiém trong can ti€n hanh khoan phut
trudc khi dao dé gia c6 ddi pha huy, két hgp véi khoan cdm
neo, coc tién trudc, khung thép va bé tong phun.

Cong cu mo phong sé thuc su hitu ich trong viéc du
bao tai bién dia chat, do vay can dugc quy dinh bat budc
phai dugc ap dung trong giai doan thiét ké. Va trong giai
trinh thié€t ké can thé hién day du cac két qua tinh toan,
mé phéng sé.
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Quy hoach mat cat ngang duong ham ha tang
ky thuat - kinh nghiém & Trung Quéc

>PGS.TS DAO VIET DPOAN’, TS VU DUC QUYET", GS.TS NGUYEN QUANG PHiCH™*

phé la loai cong trinh ngdm phd bién va quan trong. Tuy

nhién, & nudc ta, trong quy chuan ky thuat quéc gia
QCVN 07-3:2016/BXD mdi chi dé cap tai nhiing quy dinh chung,
chua d0 céc théng tin hudng dan thiét ké kich thudc mat cat
ngang DHHTKT trong cac diéu kién cu thé. Bai viét gidi thiéu cac
dang mat cat ngang ctia PHHTKT, cuing véi cac quy dinh chung
dé xac dinh kich thudc mat cat ngang va mot sé kich thudc clia
loai dudng 6ng, dudng cap bé tri bén trong dudng ham trén co
s& téng hgp cac kinh nghiém hién dang st dung & Trung Quéc.

-Dudng ham ha tang ky thuat (PHHTKT) trong céc thanh

1.DAT VAN BE

Khéng gian ngam thanh phé la nguén tai nguyén da va
dang dugc khai thac st dung cho cac muc dich khac nhau:
Giao théng, cdng cong vui chai giai tri, ha tang ky thuat ngam,
phong chéng thién tai bao 1G, chién tranh, kho luu trir van
chuyén hang hoa, san xuét cdng nghiép va dé 6. Cac PHHTKT
[a mot trong cac cdng trinh ngdm phé bién.

Dé dap Uing cac nhu ciu phat trién hién dai va lau dai, can
thiét phai c6 mang DHHTKT thich hgp. No6i chung, méi nudc
déu c6 nhiing Quy chudn va Tiéu chudn riéng, hinh thanh
theo kinh nghiém st dung va thiét ké cho riéng minh.

Hién tai nudc ta cing da ban hanh Quy chuan ky thuat
quéc gia QCVN 07-3:2016/BXD [1], tuy nhién néi dung mdéi
chi dé cap t6i nhiing quy dinh chung, chua du cac théng
tin hudng dan thiét ké kich thudc mat cat ngang DPHHTK
cho céc diéu kién ap dung cu thé. Bai viét gigi thiéu mot
s6 quy dinh chung va mét s6 mat cat ngang ctia DHHTKT,
ching loai duding 6ng dudng cap cu thé, trén co s& téng
hop cac kinh nghiém ap dung hién nay & Trung Quéc
[2,3,4,5,6].

*Khoa Xady dung, Pai hoc M6 - Dia chat;
“*Khoa M6 va cong trinh; Dai hoc Cong nghiép Quding Ninh;

ook

Khoa Xdy dung, Pai hoc Van Lang
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2. HINH DANG VA KiCH THUGC MAT CAT NGANG
DPHHTKT

Trén thé gidi, cdic PHHTKT c6 dang phé bién la hinh chi
nhat, hinh ch nhat cong, hinh méng ngua, hinh vom, trinh
tron (Hinh 1).

PHHTKT.

Hinh dang mat cat ngang thudng dugc lua chon trén
€O sG chl y cac yéu t6 nhu: Loai va sé lugng dudng 6ng
duong cap, vi tri dat dudng ham, diéu kién dia chat, dia
chat thay van, ap luc dat da, phuong phép va thiét bi thi
cong, cac cong trinh hién hru xung quanh va cac quy dinh
lién quan khac...

Kich thudéc mat cat ngang DHHTKT dugc thiét ké phu
thudc vao nhiéu yéu té, cu thé:

- Xac dinh kich thudc can chu y dén: Loai dudng 6ng
duong céap; S6 lugng dudng éng dudng cap; Diéu kién phan
nhanh dudng ham; Khoang cach an toan gilta cac dudng 6ng
dudng cap; Khodng cach 13p dat ti ndc dén gia; Loi di kiém
tra stra chira (di bo hay di xe dién); Diéu kién dia chat, dia chat
thuy van, diéu kién dia hinh; Phuong phap thiét bi thi cong...

- Chiéu cao trong mat cét tiéu chudn duoc xéac dinh theo
yéu cau vé loai, s6 lugng, yéu cau van hanh, l1ap dat, 16i di
kiém tra dé xac dinh, thuéng khéng nhé hon 2,4 m [3];
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- Chiéu réng 16i di ki€ém tra can théa man yéu cau van
chuyén thiét bi, I3p dat, néu st dung xe dién thi chiéu réng
16i xe di khong nho han 2,2 m. D6 déc ctia dudng ham can
phu hgp véi tinh nang cla xe [3];

- Khoang cach gitia cac gia cap dién luc trong dudng ham
theo tiéu chudn GB50217 clia Trung Quéc thé hién trén Bang
131

- Khoadng céch cép théng tin c6 thé tham khao theo tiéu
chudn YD/T5151-2017 cta Trung Quéc nhu sau [4]:

+ Chiéu réng gia d& bang 300 - 400 mm, khoang cach gita
tang gia trén va tang gia dudi khong nhé hon 200 mm;

+ Khoang cach tir mat dat dén gia khéng nho hon 300
mm; khoang cach ti mat dat dén mat dudi xa khéng nhoé hon
250 mm;

- Khoang cach lap dat dudng 6ng trong DHHTKT dang
hinh vuéng vét géc thé hién trén Hinh 2 va Bang 2 [3].

Bang 1. Khoang cach nhé nhat gilra cac tang gia khung
thang, khay cép dién luc (mm).

Dac trung lap ddt, loai hinh va cap dién ap Gid treo, Khung thang,
moc treo khay

(ap diéu khién 120 200

Du6i 6 kV 150 250

6+ 10kV 200 300
Cap dién | 35KkV don I6i 250 300
Iuc 35 kV ba lgi

110+ 220kV 300 330

330 kV, 500 kv 350 400
C;ip trf)ng hop ranh (h - chiéu cao ngoai h+ 80 h+100
hdp, rénh)

di _“_.I
el R
, « e

Hinh 2. So do tinh khodng cdch ldp ddt duong ong trong ham.

Bang 2. Khoang cach ldp dit dudng 6ng trong ham (mm).
Khoang cach lap ddt dudng dng trong ham
DN Ong gang dtic, 6ng thép Ong béing nhua,
bat bu long ong thép han
d b1 bz a b1 bz

DN < 400 400 400
400 < DN < 800 500 500 800 | 500 | 500 | 800
800 < DN < 1000
1000 < DN < 1500 600 600 600 | 600
DN > 1500 700 700 700 | 700

3.QUY HOACH THIET KE MAT CAT NGANG DHHTKT

3.1. Pudng ham chinh

DHHTKT chinh Ia dudng ham dé 13p dat céac loai dudng
6ng dudng cap, tuyén ham thudng ndm bén dudi dusng
qudc 16 hodc tai cac tuyén dudng chinh trong thanh phg, tam
tuyén ham thudng tring véi tam cla tuyén dudng.

7

Hinh 3. Bo tri duwong ong dwong cdp bén trong dwong ham
chinh [5].

Cac dudng ham chinh chi yéu két néi ti cadc nha may
(nudc sach, nuéc thai, phat dién, tram dién cao thé va nha
may cung cap khi dét...) dén cac khu dan cu, nhung khéng
truc ti€p phuc vu dan cu trén tuyén dudng.

Cac loai dudng 6ng dudng cap dat trong ham bao gom:
Cap dién luc (dudng dién cao thé dé dan dén cac tram bién
ap ha thé cap 1 hodc cap 2), cap thong tin (cap théng tin
chuyén dén cac tram chuyén phat trung gian), 6ng nudéc sach
(ttr nha may dén cac tram trung gian, 6ng khi dét va 6ng
nhiét (tir nha mdy dén cac tram trung gian)... ciing c6 khi dua
vao yéu cau dé bé tri thém cac dudng 6ng nudc thai bén
trong. Hinh dang cla dudng ham nay thudng la hinh chi
nhat, hinh tron, hinh vom, hinh cht nhat cong va hinh méng
ngua. Bén trong ham cé 18i di kiém tra stra chira, chiéu sang
va théng gio6.

Déc diém DHHTKT chinh |3 c6 dién tich mat cdt ngang I6n,
van chuyén luu lugng 6n dinh, tinh an toan cao, két cdu bén
trong chac chdn vinh cliu, d6 sau dat ham 1én, cung cép truc
tiép cho cac don vi stt dung I6n, quan ly van hanh don gian.

3.2. Pudng ham nhanh

DHHTKT nhanh la dudng ham phan phéi bat nguén tir
dudng ham chinh, dudng ham nay sé cung cap truc tiép dén
cac ho tiéu thy, thudng dugc bé tri tai hai bén tuyén duong,
chira dung cac loai dudng 6ng dudng cap. Mat cat ngang loai
dudng ham nhanh thudng cé dang hinh chit nhat, hinh chi
nhat cong, hinh vom két cau mét hodc hai ngan. Trong ham
6 16i di kié’mrtra sta chifa, chiéu sang, thong gio..

Hinh 4. Bé tri dwong ong dwong cdp bén trong dwong ham
nhanh [6].

Cac DPHHTKTN nhanh thudng cé dién tich mat cat ngang
nho, két cdu ham don gian, ham dat néng, khong truc tiép
phuc vu cac ho tiéu thu I6n (bénh vién, trudng hoc, khu cong
nghiép...wv).

3.3. Kich thudc mat cat ngang DPHHTKT

Cong tac thiét ké kich thudc mat cat ngang dugc xac dinh
theo cach bé tri cac loai dudng 6ng dudng cap bén trong
dudng ham, khodng céach gilta cac gid, kich thudc gia, kich
thudc céac try, khodng cach an toan, khodng hé& thi céng,
chiéu day kiét cau dé xac dinh.
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Duéi day gidi thiéu mot s6 mat cit ngang dién hinh tuy
theo loai cac dudng éng, duding cap bé tri trong dudng ham
theo kinh nghiém ctia Trung Quéc [3].

Trén Hinh 5 va Bang 3 la trudng hgp dudng ham cé 6ng
nudc sach, cap thong tin va cap dién luc 10kV. Trén Hinh 6 va
Bang 4 la trudng hgp dudng ham cé 6ng nudc sach, cap
thoéng tin va cap dién lyc 10kV, 110kV khi (D1 < 300, D1 < D).

bl ] s

el

Hinh 5. Mat cdt ngang
dwong ham ong nuée sach,
cap thong tin,cap dién lyc
10kV.

ol = | <
Hinh 6. Mat cdt ngang
dwong ham ong nuée sach,
cap thong tincap dién luc
10kV, 110kV (DI < 300,
DI1<D,).

Bang 3. Kich thuéc ham c6 dudng 6ng nudc sach, cap
thong tin va dién lyc 10kV, (mm).

v J

e l__._‘.,.

%|
]

e o el e | |

Hinh 8. Mat cdt ngang ham dwong gom ong nude sach,
nwoc tai sinh, cdap thong tin, cap dién lyc 10kV va > 110kV.

Bang 5. Kich thudc ham dudng c6 6ng nudc sach cap
thong tin, cap dién lyc 10kV, 110kV (D = D, > 300), (mm).

Budng kinh Khoang cach ldp dat gia, dutng dng i di ki€m| Chiéu dai
dng nudc tra gid
D d b1 bz b3 € € il C
D <400 >400 [>400 >max  [Duavao
400<D< >350 (=250 [>800 [>800 [[1000, |yéucau
oo o0 B30 (0-+300)] thuicté xéc
dinh,
D>1000 [=600 [>600 <900

Dudng kinh Khoang cach lap dit gia, Lai di Chiéu dai
dng nudc dudng dng kiém tra gid
D a b1 bz e d C
D < 400 >400 | =400 Dua vao
400=D<1000 | =500 | >500 > max yéu cdu
(1000, thuc té

21000 | 2600 | 2600 | =>°0 | 280 | (o300 | wécdinh,

<850

Bang 4. Kich thudc dudng ham cé éng nudc sach,cap
thong tin, cap dién lyc 10kV, 110kV (D, < 300, D; < D), (mm).

Duting kinh Khodng cach Idp dat gid, dudng ong Li di kiém tra] Chiéu dai
0ng nudc gia
D d b1 bz b3 € € & C

D <400 > 400 [>400 > max [1000,{Dua vao

1400 <D < 1000500 [=500 [=350 [=250 [>800 [>800 |(D+300)] |yéucau
ithuc t& xéc

D > 1000 > 600 [> 600 dinh,
c<900

Trén Hinh 7 va Bang 5 la trudng hgp dudng ham cé 6ng
nudc sach, cap thong tin va cap dién luc 10kV, 110kV khi (D =
D1 > 300). Trén Hinh 8 va Bang 6 va Bang 7 la trudng hgp
dudng ham c6 8ng nudc sach, nudc téi sinh, cap thong tin va
cap dién lyc 10kV, 110kV, 220kV.

:.
T

L .'....'l.'...

E |
1

Hinh 7. Mt cdt ngang ham c6 dwong ong nuée sach, cap
thong tin, cap dién lyc 10kV, 110kV, (D > D; > 300).
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Bang 6. Kich thudc ngan ham dudng éng nudc sach nudc
tai sinh, cap thong tin, cap dién luc 10kV, (mm).

Dudng kinh dng Khodng cach 1dp ddt gid, L6i di Chiéu dai
nuGc dudng ong kiém tra gid
D a b1 bz e d (
D < 400 >400 [>400 Dua vao
400 <D <1000 |[>500 [>500 éu cau
>350 |>800 (ZDT;‘;O[;]OOO' thuc té xac
D > 1000 >600 [>600 dinh,
<850

Bang 7. Kich thudc ngan dudng ham cap thong tin + cap
dién luc = 110kV, (mm).

Khodng cach lap dat gia, Loi di Chiéu dai gia
duding dng kiém tra
bz b3 aj C
Dua vao yéu cau thuc té dé
>350 >250 >900 xac dinh chiéu dai gia

Trén Hinh 8 va trong Bang 8, Bang 9 va Bang 10 la truong
hgp dudng ham co 6ng nudc sach, nudc tai sinh, cap thong
tin, cap dién lyc 10kV va = 110kV + éng khi dét.

r S

el e elfe] el

Hinh 9. MGt cdt ngang ham dwong cé ong mde sach, nuoc tdi
sinh, cdp théong tin, cap dién luc 10kV va > 110kV+ ong khi dot.
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Bang 8. Kich thudc ngan dudng ham éng nudc sach nudc
tai sinh, cap thong tin, cap dién luc 10kV, (mm).

Dutng kinh dng nudc | Khoang cach 13p dat gid, duting 6ng | LGi di kiém | Chiéu
tra dai gid
D a by b, e & ¢

D <400 >400 [>400 Dua vao
400 < D < 1000 >500 |>500 > max yéu cau
>350 [=800 |[1000, thuc té

D > 1000 > 600 |=600 (D+300)]  xdcdinh,
c< 850

Bang 9. Kich thudc ngan ham c6 dudng cap dién luc >
110kV, (mm).

— t

-] |

Hinh 11. Mat cit ngang PHHTKT 1 khoang hinh chit nhdt
hodc vom mong ngua.

Trén Hinh 11 va Bang 12 thé hién kich thuéc mat cat
ngang kién nghi ctia BHHTKT c6 1 ngén la hinh chit nhat,
hoac hinh méng ngua.

Bang 12. Kich thudc chiéu réng (a) va chiéu cao (b) cla

gia du phong, (mm).

Dutng kinh dng|  Khoang céch Iap dat gid, duong dng  [LGi di kiém| Chiéu dai
nugc tra gid
D a b b, b, e di C
D < 400 >400 [>400 Dya vao
yéu cau
400<D<1000 [500 [sgo [0 [FR0 [FBO0 1200 g
xdc dinh

Trén Hinh 10 va Bang 11 la trudng hgp dudng ham dat tai
nhiing tuyén dudng nho hep, dat nong c6 éng nudc sach,
nudc tai sinh, cap théng tin va cap dién.

LA AL

thimg

)

Hinh 10. Mt cat ngang ham c6 ong nudc sach, nudc tai
sinh, cap thong tin, cap dién e dudi tuyén dwong hep, ddt
nong.

Bang 11.Kich thuéc ham c6 6ng nuéc sach, nudc téi sinh,
cap thoéng tin, cap dién luc tai tuyén dudng nhoé hep, dat
néng, (mm).

Dudng kinh 6ng Khodng céch lap dat gid, L6i di ki€mtra | Chiéu dai
nudc dudng dng stfa chira gia
D d b1 bz e di C
D < 400 >400 |>400 Dua vao yéu
400<D<1000 |=500 |>500 5350 |>800 (ZD T;go[;]ooo, )C(:lcj ;?:; tce
D > 1000 >600 [>600 5856

Khoang cach lap datgia, | L6idikiém tra Chidu dai g ham 1 ngan (m).
dudng dng a |26 3,0 34 38 42 4,6
b, bs d C b
>350 >1250 >900 Dua vao yéu cdu thuc t& 2,6 ° ° ° ° ° °
dé xdc dinh chiéu dai gid 29 ° ° ° ° ° °
Bang 10. Kich thudc ngan ham cé dudng 6ng khi dot va 32 ° ° ° ° ° °

Ghi chi: Cac chi sé cé y nghia nhu sau: m - S6 tang gia
cap théng tin, n - S6 tang gia cap dién luc 10kV, s - S6 tang
gia cap dién lyc 110kV, t - S6 tang gia cap dién 220kV, Ky
hiéu e trong Bang 12 la kich thudc kién nghi cé thé lay
chiéu réng hodc cao, dudng 6ng dudng cap bé tri & hai
bén va cé 16i di bdo hoac xe dién kiém tra stia chia. Khi
dudng 6ng c6 kich thudc 16n, s6 lugng nhiéu can dua vao
tinh trang thuc té dé xac dinh kich thudc mat cit ngang
ca ham.

4. KET LUAN

Cac DHHTKT Ia cac cong trinh ngdm quan trong va phé
bién, can dugc quy hoach va thiét ké cho muc dich st dung
lau dai, phu hgp véi cac yéu cau hién dai va xu thé ngam
héa cac hé théng ky thuat ma cho dén nay van lap dung
trén mat dat. Trong bdi canh ching ta chua c6 nhiéu c6
nhiéu kinh nghiém va hién tai dang s&r dung Quy chuén ky
thudt Quéc gia QCVN 07-3:2016/BXD chua théat chi tiét, thi
viéc tham khado cédc Quy chudn cla cac nudc khéc la can
thiét. Trung Quéc da va dang hién dai hoa cac co sé ha
tang ky thuat ngam. Tham khédo cac kinh nghiém cua
Trung Qudc, cling nhu clia cdc nudc khac chac chan sé gop
phan hoan chinh Quy chuén cho nudc ta.

TAI LIEU THAM KHAO:

1. Bd Xay dung. QCVN 07-3:2016/BXD.

2RI AR P A B Ry IR T 2758 i LA R
FIRE. IR YN T TAR AR TE $632-2017.

3. AR N RFEATE B SbR . o) AR 48 i b
11£.GB50217-2018.

4. RS ] SRR A O 40 30 2% 5 i
52 .YD/T5151-2017.

5. http://m.kzzjw.com/content/20201222/238l.

6.
htp://www.jsti.com/index.php?m=content&c=index&a=show&catid=151&id=3268.
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Thap thong gio trén mat dat caa coéng trinh
tau dién ngam va cac quy chuan ky thuat

quéc gia lien quan

>NCS.THS NGUYEN CHi PAT",
GS.TSTU SY SUA™

ac tuyén dudng sit dé thi dang trién khai tai Viét Nam
mang theo triét ly thiét ké clia quéc gia cho vay vén.
Mét vai ndi dung vé thap théng gio cho doan tuyén
ngadm cla du an can dugc lam rd dé tuong thich va
tudn tha cac quy chuan ky thuat quéc gia. Bai viét gidi thiéu so
lugc cac quy chudn ky thuat quéc gia va mot sé tiéu chuan nudc
ngoai lién quan dén thap thong gid. Cac huéng thao g& vudng
maéc lién quan dén thap thong gio va xu thé thiét ké thap thong
gié tich hgp 16i 1én xuéng ga ngam dugc trinh bay trong bai viét.

1.MG PAU

Hién tai thanh phé Ha Néi va Thanh phé H6 Chi Minh dang
trién khai xay dung cac tuyén dudng sit do thi bang cac nguén
vén vay tir nhiéu quéc gia, mang theo triét ly thiét ké tuyén khac
nhau clia moi qudc gia. Cac doan tuyén di ngam va ga ngam
cling dugc thiét ké theo cac phong cach khac nhau, trong d6 c6
I6i 1&n xuéng ga ngam va thap thoéng gid la cac cong trinh dat
ndi trén mat dat. Vé 16i lén xuéng ga ngdm ¢ hai trudng phai
dién hinh Ia sanh trén mat dat - xay dung riéng hoac két hgp véi
I6i vao tdoa nha (Hinh 1) va sdnh ngdm - c6 mai che hodc khéng
¢6 mai che (Hinh 2). M6t s6 noi dung vé 16i lén xuéng va thap
théng gio trén mat dat co lién quan dén cac quy dinh cta quy
chuén ky thuat quéc gia vé cong trinh tau dién ngam va quy
chuén ky thuat quéc gia vé an toan chay cho nha va céng trinh.
Bai viét gidi thiéu mét s6 van dé chinh va trinh bay hudng thao
g& cac ndi dung con vudng mac vé thap thong gié hién nay [1].

8¢ Giao thong van tai Thanh pho H6 Chi Minh.
“Truong Dai hoc Giao thong vin tdi.
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2.MOT SO QUY PINH VE CONG TRINH TAU PIEN NGAM
VATHONG GIO

2.1. Quy dinh vé vé cdng trinh tau dién ngam va théng
gi6 tai quy chuan ky thuat quéc gia va tiéu chuan géc

Ra soat cac quy chuan, tiéu chudn vé cong trinh tau dién
ngam thi hién nay da ban hanh quy chudn ky thuat qudc gia
vé tau dién ngam, QCVN 08:2009/BXD Céng trinh ngam dé thi -
Phan 1. Tau dién ngam va da dugc thay thé bsi QCVN 08:2018/
BXD vé Cong trinh tau dién ngam, hién chua ban hanh tiéu
chuan quéc gia vé cong trinh tau dién ngam.

Nhu vay quy chuan ky thuat qudc gia da dugc xay dung
can clr trén “tiéu chudn qudc té, tiéu chuan khu vuc, tiéu chudn
nudc ngoai” [7]. BGi chiéu ndi dung QCVN 08:2009/BXD, QCVN
08:2018/BXD c6 nhiéu diém tuang déng khi chuyén ng(i tu Tiéu
chuan SNIP 32-02-2003 clia Lién bang Nga [16]. Néu tiéu chudn
SNiP la quy pham xay dung cda Lién bang Nga, thi tiéu chuan SP
la tiéu chuén thuc hanh, huéng dan cho viéc ap dung tiéu chuan
SNiP. Hién tai tiéu chuan SP 120.13330.2012 Ia tiéu chuan huéng
dan &p dung SNiP 32-02-2003 vdi cac ban stta ddi, cap nhat dén
nam 2020 [17], [2], [3], [4], [5]. So sanh mot s6 ndi dung tuong
duong vé thap théng gio6 gitra QCVN 08 va tiéu chudn géc dugc
trinh bay ¢ Bang 1.

Nhan xét tir Bang 1 néu trén:

-Déi véi khoadng cach tir tram théng gié dén céng trinh, quy
dinh mai tai QCVN 08:2018/BXD cling nhu SP 120.13330.2012 d3
cho phép khodng cach nhoé hon gidi han, nhung phai bao dam
cac yéu cau vé méi trudng (chat lugng khéng khi, tiéng 6n, do
rung). Nhu vay c6 thé bé tri thap thdng gié (hut va x3) theo cac
quan diém tao hinh va my quan d6 thi mién Ia bao dadm chat
lugng khong khi, ti€ng 6n, dé rung theo yéu cau clia cac QCVN



lién quan.

- DGi vGi clia thoat clia kénh thong gid 1én bé mat, Tiéu
chudn SP 120.13330.2012 da dién giai chi tiét hon quy dinh nay,
chi r6 clra thoat clia hé thong thai khi. Xét trudng hgp lién quan
dén 16i 1én xudng clia ga ngam, khodng cach t6i thiéu 15m da
dugc phan thanh hai trudng hop: Tudng ngoai c6 clra s6 clia
ga ngam co sanh trén mat dat va Léi ra vao ga ngam c6 sanh
ngam (Hinh 1, 2). Nhu vay, trudng hgp miéng xa huéng vé tusng
ngoai khéng ¢ clfa s6 clia ga ngdm cé sanh trén mat dat hoac
phia khéng phai 16i ra vao ga ngdm cé sanh ngam khéng thudc
pham vi diéu chinh cda tiéu chuan nay.

2.2 Quy dinh tai quy chuan ky thuat quéc gia vé an toan
chay cho nha va céng trinh

Theo quy chudn ky thuat quéc gia vé an toan chéy cho nha
va cong trinh (QCVN 06), loai cdng trinh nha ga dudng sat dugc
phan loai F3.3. So sanh cac phién ban ctia QCVN 06 vé ndi dung
quy dinh khoang céch xa khoi - la moét ndi dung clia van dé
thong gié dugc trinh bay tai Bang 2.

Nhan xét tir Bang 2 néu trén: Cac quy dinh vé khoang cach
xa khoi da dugc chi tiét, cu thé hoa tai QCVN 06:2022/BXD. Mo
ta chi tiét hon tiéu chudn SP 120.13330.2012, QCVN 06:2022/
BXD khéng quy dinh khodng cach dén tudng ngoai co clra s6
trong truang hgp clia kin khoi, ctia luén déng hoac clra tu dong
déng. Tham chi, cac gidi phap xé& khéi khac theo tai liéu chuan
dugc phép dp dung cling khong yéu cau ap dung quy dinh vé
khoang céch nay.

2.3 Tim hiéu mét s6 quy dinh tai cac tiéu chudn nuéc ngoai

Mét vai qudc gia khong quy dinh vé khoang céch t6i thiéu
clia thap théng gio dén cong trinh, nhung yéu cau khéng khi
thai ra khéng dugc quay trd lai hé théng cong trinh ngam (qua
16i [én xudng):

- Theo Hiép hoi phong chdy chira chdy Hoa Ky (NFPA), tai liéu
NFPA 130 vé “Giao théng theo tuyén cé dinh va hé thong dudng
sat chd khach” quy dinh tai Diéu 7.5 vé Thap thong gio: Diéu
7.5.1 Thap théng gi6 trén bé mat stir dung cho hat khi va thai khi
trong trudng hop c6 dam chdy sé phai dugc dat tai vi tri hodc
dugc bdo vé dé ngan can su tudn hoan ctia khéi vao hé théng
thoéng qua bé mat hg; Diéu 7.5.2 Néu diéu kién tai 7.5.1 khéng
thé thuc hién thi bé mat hé phai dugc bao vé bang bién phap
khac d€ ngan khaoi quay trd lai hé théng; Diéu 7.5.3 Cac két cau
lién ké va viéc st dung cac cdng trinh dé bao vé cling sé dugc
xem xét [8].

- Theo Tiéu chudn thuc hanh canh béo chay clia hé théng
giao théng cdng codng Singapore, Piéu 6.1.5 quy dinh: Thap
théng gid hat khi va thai khi sé phai dugc dat tai vi tri hodc dugc
béo vé dé ngan can su tudn hoan clia khéi vao hé théng théng
qua khoang ma, I6i vao ga va bé mat hé khac. Cac két cau lién
ké va viéc stir dung cac céng trinh dé bao vé cling sé dugc xem
xét [15].

Tai du an cu thé, tham khao Tiéu chudn An toan chay clia du
an Hanh lang giao théng san bay quéc té Los Angeles, quy dinh
tai Diéu 2.3.1.4: Cac 16 m& cla thap xa khoi va thap thai khi phai
cach it nhat 40 feet (khoang 12,2m) theo phuang ngang dén 16i
lén xuéng ga gan nhat, clia thang thoat hiém trén bé mat, cac 16
gio vao khéng dugc bao vé va cac 16 ma khéc. Cac clra thai khi cd
thé dat canh nhau néu ching khéng dugc st dung dé cho gié
vao. Khi khoang cach trén khong thuc hién dugc, khoang cach
theo phuong ngang c6 thé rit xudng 15 feet (khodng 4,6m) néu
miéng xa khoi hodc thai khi cao hon it nhat 8 feet (khoang 2,4m)
s0 Vi I6i vao nha ga, thang thoét hiém, cac I8i gié vao khéng
dugc bao vé va cac 16 mé khac hodc miéng thai khi cao hon it
nhat 8 feet (khoang 2,4m) trén miéng xa khoi [6].
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TU CHINH SACH BEN CUOC SGNG

Bang 1. So sanh mét sé ndi dung vé thap thong gié [13], [14], [16], [17]

Quy chudn/
Tiéu chudn

QCVN 08:2009/BXD

Cdng trinh ngam do

thi Phan 1. Tau dién
ngam

QCVN 08:2018/BXD
(ong trinh tau dién ngam

CHu 32-02-2003
METPOTO/UTEHDI

(SNiP 32-02-2003
Tau dién ngam)

(11120.13330.2012
METPOTO/UTEHDI

(SP 120.13330.2012
Tau dién ngam)
C4c ban stia ddi dén 2020

Vé khoang cach
tram thdng gi6
dén cong trinh

5.8.7

“Khoang cdch tu
cac tram thiét bi
thong gid trén mat
dat cla thong gié
duong ham dén cac
phd va dudng chinh,
cac bén xe 6 to kin
hodc hé, cac khu
vuc thugng mai, va
céc clia s6 cta nha
va cong trinh khong
duoc nhd han 25m,
dén cac tram tiép
nhién liéu cho 6 10,
cac kho chira dau va
céc san pham dau,
khi dot, vat liéu go,
duong ong dan khi
va dau, cac hang
muc cong trinh ché
bién dau va cong
nghiép héa chat
- khong nhé hon
100m.

Trong diéu kién xay
dung do thi chat
hep, céc tram thiét
bi théng gi6 lam
viéc thuong xuyén ¢
ché do xa dugc phép
dat cach phan luu
thong cla dudng
nhd han 25m”

228

“Khodng cdch tir cac tram
thong gié trén mat dat dén
cac phd va dudng chinh,
bai @0 xe kin hoac hé, cic
khu vuc thugng mai va céc
clfa s6 cla nha va cong
trinh 1an can khéng dugc
nhd hon 25m; dén cac
tram ti€p nhién liéu, cac
kho chira dau va cac san
pham dau, khi dét, vét liéu
g0, dudng dng dan khi va
dau, cac hang muc cong
trinh ché bién dau va cong
nghiép héa chat khong
nhé han 100m.

Trong diéu kién d6 thi chat
hep, cdc tram thdng gi6
[am viéc thudng xuyén &
ché do ht, xa khi cho phép
bo tri & khodng cach nho
han theo quy dinh tai diéu
2.2.8 nhung phai ddm bao
diéu kién vé chat lugng
khdng khi cap vao va xa
ra theo QCVN 05:2013/
BTNMT va QCVN 06:2009/
BTNMT, phai dép (ng yéu
cau moi truong do thi vé
tiéng on, do rung theo
QCVN 26:2010/BTNMT va
QCVN 27:2010/BTNMT va
phai dap (ing cac diéu kién
thi cdng, van hanh va bao
tri cong trinh”,

5.8.8 PaccToAHMe OT Ha3eMHbIX
BEHTUNALMOHHBIX KMOCKOB
YCTaHOBOK TOHHESIbHOIA
BEHTUIALIM [0 MArucTPanbHbIX
YOML W JOPOT,  OTKPBITBIX
" 3aKpbITbIX CTOAHOK
aBTOTPAHCNOPTa, TOProBbIX MeCT
W OKOH 3[aHUil 1 COOpYeHUi
BOMKHO ObITb He MeHee 25
M, L0  aBTO3anpaBOYHbIX
CTaHUWiA, CKNajoB HedTn
HedTeNnpoayKToB, roplounx
ra3oB, Necomatepuancs, raso-
N HedTenpoBogoB, 00bEKTOB
He(TenepepabatbiBatoweli 1
XUMUYECKOI MPOMBILUNEHHOCTY
- He MeHee 100 m.

B ycnoBuax  cTecHeHHoii
TOPOACKON 3aCTPONKN  KNOCKM
BEHTUNALMOHHBIX  YCTAHOBOK,
B MOCTOAHHOM  pexume
KCnyaTaumm, paboTaroLmux Ha
BbIOPOC, BO3MOXHO, pa3melLaTb
Ha paccTOAHUM MeHee 25 M 0T
MPOE3Xeil uacTn Jopor.

(5.8.8 Khoang cach tir cac ki-ot
thong gio trén mat dat dén cic
phé va dudng chinh, céc bai do xe
kin hodc hd, cac khu vuc thuong
mai, va cic clra s6 cdia nha va
cong trinh khong dugc nhd hon
25m, dén cac tram xang, cac kho
chifa dau va céc san pham dau,
khi dot, vét liéu go, dutng dng
dan khi va dau, cac hang muc
cong trinh ché bién dau va cong
nghiép héa chat - khong nhé hon
100m.

Trong diéu kién xdy dung do thi
chat hep, cac ki-6t thong gié
lam viéc thudng xuyén & ché do
xa dugc phép dat cach phan luu
thong cta dudng nho han 25m)

5.8.1.14 Bo3pyxo3abopHble KMOCKN CnedyeT pasmeLyatb
B MeCTaX C HaUMeHblUedi KOHLeHTpauueii BpesHbIX
BELLECTB U NbINM B BO3AYXe, NPU BO3MOMHOCTM - B 30HaX
CYLLECTBYIOLUMX UIN CNELMaNbHO C03LaBAeMbIX 3eNeHblX
Hacax feHuii (LepeBbes 1 KyCTapPHIKOB).

PaccToAHMe OT Ha3eMHbIX KUOCKOB BEHTUNALMOHHBIX
YCTaHOBOK TOHHENbHOM BEHTUNALMM [0 MAruCTPanbHbIX
YAML M JOpOT, OTKPbITBIX M 3aKPbITbIX  CTOAHOK
ABTOTPAHCMOPTa, TOPrOBbIX MeCT W OKOH  3JaHuil
W COOpYXeHWit HOMKHO ObiTb He MeHee 25 M, 1o
aBTO3aMpaBOUYHbIX  CTaHUMA,  CKMafoB  Hedtn u
HedTenpofyKTOB, roPIOYMX Fa30B, NeCOMaTepuanos, rao-
1 HedTenpoBoAoB, 06bEKTOB HeTenepepabaTbiBatoLLeil
W XUMUYECKOl MPOMBILLNEHHOCTU - He MeHee 100 m.
JlonyckaeTca ymeHblaTb Yka3aHHoe paccToAHue o
3HaUeHMWI, NPY KOTOPbIX KOHLIEHTPaLINA BPeAHbIX BeLLeCTB
B MeCTaX pa3MeLLeHna BO3AYX03ab0pHbIX YCTPOIACTB He
npesbiwwaet [1]K ¢ yueTom $poHOBbIX KOHLEHTPALINN.

B ycnoBuAx cTecHeHHoil ropoAcKoii 3acTpoiiku ANA Tpacc
MENKOT0 3a10XeHMA KNOCKM BEHTUNALMOHHBIX YCTaHOBOK
B MOCTOAHHOM peXuMe IKCNNyaTauum, paboTaiowme Kak
Ha BbIOPOC, TaK 1 Ha MPUTOK, JOMYCKAeTCA pa3meLlaTb
Ha paccToAHMN MeHee 25 M OT Npoe3xeil uacTi Jopor 1
MeHee 100 M oT ra3o- u HedTenpoBogoB. B 3Tom cnyuae
MONOXKEHME BEHTUNALMOHHOTO KIOCKA ONpesensetca
Tpe6OBaHMAMM  HOPM  TeHepanbHOrO  MnaHa  no
pa3MeLLeHINlo COOPYXKEHUA OTHOCUTENbHO MOA3EMHbIX
KOMMYHUKaLWi 1 Npy yCNOBUN BbINONHEHUA Tpe6oBaHMi
5.8.2.11...

(5.8.1.14 Ki-6t cho khong khi vao nén dat tai vi tri ¢d it nht
chét ¢6 hai va bui trong khdng khi, néu cd thé thi dat tai vi
tri ¢ nhiéu cay xanh. Khodang cach tir ki-6t thong gio trén
mat dat dén cac phd va dudng chinh, cac bai do xe kin hodc
hé, cac khu vuc thuong mai, va céc clfa s6 ctia nha va cong
trinh khong dugc nhd hon 25m, dén cac tram xdng, cac kho
chita dau va cac san phdm dau, khi dét, vat liéu g6, dudng
ong dan khi va dau, cac hang muc cdng trinh ché bién dau
va cdng nghiép hoa chét - khong nhd hon 100m. Cho phép
gidm cc gia tri khoang cach trén khi muic d tap trung chat
¢6 hai tai vi tri khong khi vao khong vugt qud MPC (ndng d6
I6n nhat cho phép).

Trong diéu kién xdy dung do thi chat hep, cac ki-6t thong
gi6 lam viéc thutng xuyén 6 ché do xa va hiit, ¢d thé dugc
phép dat cach phan luu thong clia duong nhd hon 25m va
nhd hon 100m tif tram xang va dudng 6ng dan dau. Trong
truong hgp nay, vi tri cta ki-6t thong gié dugc xac dinh theo
yéu cau cta mat bang bo tri két cau lién quan dén cac tién
ich ngam va theo yéu cdu tai 5.8.2.11%.....)
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Vé khodng cach
(2 thoat cla
kénh thong gié
dén 16i vao sanh

5.16.15
“San cla khoang
cap-thong gio

trong hdm thang
cudn phai kin va co
giéi han chiu Ita
khong nho hon REI
45, (lia thodt cla
kénh thong gié lén
bé mat phdi dugc
bo tri cach 16i vao
sanh khdng nhé hon
15m”.

2.5.19

“San cla khoang cap
thong gi6 trong ham
thang cudn phéi kin va co
giéi han chiu IGa khong
nhd hon REI 45. Vi trf clra
thoat clia kénh thong gio
lén mat dat phai b6 tri
cach 16i vao sanh khong
nhd hon 15m”.

5.16.15 lepekpbiTne
BEHTUNALMOHHO-KabenbHoro

0TCeKa B 3CKaNnaTopHOM TOHHene
LOMKHO ObITb repMeTUyHbIM 1
UMeTb Npefen OrHecToiKoCTI

He MmeHee REl 45. BbiBog
BEHTUNALMOHHOTO KaHana
Ha  MOBEPXHOCTb  ClepyeT

pacnionaratb, Kak NpaBuo, He
MeHee yem B 15 M 0T BXO/I0B B
BecTubionb.

(51615 San cta khoang cap-
thong gié trong hdm thang cudn
phai kin va c6 gidi han chiu Ita
khong nhd hon REI 45. Vé nguyén
tdc, clra thodt cla kénh thong gié
[én bé mat nén dugc bo tri cach
6i vao sanh khong nhd han 15m).

5.16.1.16 BbiBoj BEHTUAALMOHHOrO KaHana BbITSMHON
MCTEMbl  NPOTUBOABIMHOM  BEHTURALMM  COOPYKEHNiA
MeTPONOMTEHA Ha NOBEPXHOCTb CIeAYeT pacnonaratb He
MEHEe, Yem:

. 100 M - 0T rpaHuL TONNMBO3aNPaBOYHbIX CTAHLNI;

. 15 M - OT HapyXHbIX CTEH XMIbIX 1 06LLECTBEHHbIX
3[1aHMIA; HapYKHbIX CTEH C OKHAMU Ha3eMHbIX BeCTubIoneil
MEeTPONONTEHA, BbIXOO0B M3 MOA3EMHbIX MELIEeXOAHbIX
nepexosoB MoA3eMHbIX BecTubloneli MeTpononuTeHa;
TpaHIAL N1eCHbIX HaCcaX AEHWIA; TPaHIL, NPOU3BOACTBEHHbBIX
1 CKNAACKNX 30aHUIA 1 COOPYeHWi kaTeropuii B u [l;

.10 M - 0T aBTOMO6MNEIi HA OTKPBITHIX ABTOCTOAHKAX.
(5.16.1.16 (ira thodt cla kénh thdng gié clia hé thong théi
khi cong trinh ngdm |én bé mat nén dugc bé tri cch it nhat:
.100m dén ranh clia tram xang;

. 15m dén tueng ngoai cia khu dan cu va cong trinh cong
¢dng, tudng ngoai 6 cira s6 clia sanh trén mat dat, I6i ra
vao b hanh tir sanh ngam, ranh gidi trong rimg, ranh gidi
clia cac cong trinh cong nghiép, nha kho va cong trinh loai
BvaD;

. 10m dén bai d6 6 td ma).

(*) Tai Biéu 5.8.2.11 ctia SP 120.13330.2012 quy dinh muc d6 tdp trung chdt cd hai tai duong hdm va ga khdng dugc vugt qud MPC (ndng d6 Ion nhdt cho phép) quy dinh tai
Tiéu chudn Lién bang Nga GOST 12.1.005.

a) Tuyén Nhon - ga Ha Nji.

Hinh 1. Hinh phéi canh cac ga ngam sit dung sanh trén mdt dat.

b) Tuyén Nam Thang Long - Tran Hung Pao.

a) Tuyén Nhon - ga Ha Néi

=
S

b) Tuyén Nam Théng Long - Tran Hung Pao

Hinh 2. Hinh phéi canh cdc ga ngam sir dung sanh ngam.
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TU CHINH SACH BEN CuOC SONG

Bang 2. Noi dung vé quy dinh khoang cach xa khoi [9], [10], [11], [12]

QCVN 06:2010/BXD

QCVN 06:2020/BXD

QCVN 06:2021/BXD

QCVN 06:2022/BXD

PhulucD,D.9

“Khéi va san phdm
chdy phdi dugc xa
& bén ngoai nha va
cbng trinh, diém xa
khéi phai cach miéng
1y khong khi cta hé
thdong cap khong khi
it nhdt la 5m. Miéng
xa khéi vao khong
khi phdi ddm bao
khoang cach dén cac
bé mdt lam bédng vat
liéu chdy va cac 1o mé
khdc theo quy dinh
cla tiéu chudn thiét
ke chuyén nganh.”

PhulucD, D.9

“Khéi va san pham chdy phéi
dugc xa 6 bén ngoai nha va cong
trinh theo mot trong hai phuang
an sau:

- Qua cdc 0 thoang, giéng théi
ndm trén tuong ngoai khong c6
0 clfa hodc cach céc d ctra khong
nhd hen 5m theo ¢ phuang
ngang va phuang ding va cach
mat dat hon 2m. Khodng cach
dén 6 ctra c6 thé gidm xudng néu
bao ddm van toc thai khoi khong
nhd han 20m/s.

- Qua cdc giéng thai khéi tach
biét ndm trén mat dat 6 khoang
cdch khdng nhd hon 15m tinh
dén tudng ngoai c6 6 clia va cic
miéng hit ca hé thong diéu
hoa khong khi, tang dp cla nha
d6 ciing nhu nha lan can”.

PhulucD, D.9

“Khéi va san phdm chdy phai
dugc xa 6 bén ngoai nha va cong
trinh theo mot trong hai phuang
ansau:

-Qua cac d thodng, giéng x& khoi
ndm trén tudng ngoai khong co
0 clfa hodc cach cac 6 ctra khong
nhd hgn 5m theo ca phuong
ngang va phuang ding va cach
mét ddt hon 2m. Khodng cch
dén 6 ctra co thé gidm xudng néu
bao dam van tdc xa khéi khong
nhé hon 20m/s.

- Qua cdc giéng xa khéi tach
biét nam trén mat dat 6 khoang
cdch khdng nhd hon 15m tinh
dén tudng ngoai c6 6 cia va cic
miéng hiit cla hé thong diéu
hoa khong khi, tang ap cla nha
d6 ciing nhu nha lan can”.

Phu lucD, D.9, diémd

“Khi va san pham chdy phai dugc xa ra bén ngoai nha va cng trinh theo
cdc phuong dn sau:

- X& Ién méi nha: phai bao dam khoang cach tGi thiéu 5m tlrvi tri xa khéi
dén ctia hit khong khi cia hé thong cap khong khi chdng khéi. Chiéu cao
6ng xa khai t6i thiéu 2m néu mai lam tirvat liéu chdy, cho phép I8y chiéu
cao 6ng xa khdi thap han néu méi dugc béo vé bang vat liéu khong chdy
trong khoang cach t6i thiéu 2m tinh tir mép cda xa khoi, hodc khdng can
bdo vé néu st dung quat hiit dang mdi xa khdi theo phuong diing;

- X3 qua cdc clfa ndp hiit khéi, c6 xét dén van tdc gid bén ngoai nha;

- Qua cac 6 thodng, giéng xa khdi nam trén tung ngoai khdng c6 6 cia
hodc céch cac 6 cra khdng nhd han 5m theo @ phuong ngang va phuang
ding va cach mat dat hon 2m. Khodng céch dén 6 ctra 6 thé giam xuéng
néu bao dam van toc xa khdi khong nhé hon 20m/s.

- Qua cdc giéng xa khoi tach biét ndm trén mdt dat & khodng cach khong
nhé hon 15m tinh dén tudng ngoai 6 ctra s6 (trong trutng hgp cac clia s
tuong ngoai 1a ctra kin khéi, luon dong hodc tu dong dong khi cé chdy thi
khong quy dinh khoang cach t6i thiéu), hodc tinh tir céc miéng hit cia hé
thdng cap khdng khithong gié clia cac nha lan can hodc clia hé thing cap
khong khi chdng khdi ctia nha dang xét. Cho phép thay thé yéu cau nay
béng cac gidi phap xa khoi khac theo tai liéu chudn dugc phép dp dung”.

b, "-\\

@C&umm

; ’—r OTMptr-dm;pn P L v st
a) Mat bang ga Sokolnzkz thap thong gio ket hop voi thang may cho ngwm

khuyét tdt (4-5), thap thong gié két hop sanh trén mdt dat (4-3).

¢) Hinh thiee té thap thong gié két hop sanh trén mdt dat - mdt
trude.

b) Hinh thiee 16 thap thong gié két hop thang may
cho nguoi khuyet tdt.

d) Hinh thu’c té thap thong gio ket hop sanh trén mat ddt -

madt sau.

Hinh 3. Ga Sokolniki - tuyén Vong Tron Lom véi cdc thép thong gié dwoc xdy ding két hop véi thang may cho nguwoi khuyét tt
hodc ket hop sanh trén mdt dat.
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Hinh 4. Thdp théng gié két hop véi 16i ra vao sanh trén mdt dat ciia ga ngam tao hiéu itng tham my tai ga Aviamotornaya -
tuyén Vong Tron Lon tai Mat-xco-va.

Nhu vay, cac qubc gia 6 thé quy dinh hodc khéng quy dinh
khoang céch tirthap xa khoi va thai khi dén 16i lén xudng ga. Tuy
nhién, cac quy dinh déu hudng t6i muc dich ngan can khéng
cho khi thai dugc tuan hoan vao hé théng thong gié clia cdng
trinh ngam.

3.THUCTIEN AP DUNG

Trén cac tuyén metro xay dung mai gan day tai Mat-xco-va,
céc vi tri thap thoéng gié trén mat dat da dugc thiét ké b6 tri hai
hoa, két hgp véi 16i 1én xudng ga, tao ra diém nhan thidm my.
Trong trudng hgp thap théng gié dat sat canh 16i ra vao ga, vi tri
miéng xa cla 16i théng gid dugc dat tai vi tri ngugc huéng vai
16i ra vao dé bao dam tuan thu yéu cau tai Tiéu chuan (Hinh 3, 4).

4.LOI KET

Bai viét da gidi thiéu khai quat van dé con vuéng mac khi
thuc hién dau tu xay tuyén dudng sat dé thi di ngam vai quy
chuén ky thuat quéc gia vé cdng trinh tau dién ngam. Déi voi
khoang cach tur thap théng gid dén cong trinh 1an can, cac
quy dinh da khéng con mang tinh bat budc va tap trung vao
ban chat van dé phai bao dam cac yéu cau vé méi trudng.
DGi véi cu ly tir miéng xa thap théng gio cda hé thong thai
khi dén 16i ra vao ga ngam, cac yéu cau vé khoang cach cling
tuong tu quy chuan ky thudt qudc gia vé an toan chay cho
nha va céng trinh. Can cu theo quy chuén ky thuat qudc gia
vé an toan chay cho nha va céng trinh, chiéu theo hudng
dan cla tiéu chuidn thuc hanh va thuc tién ap dung tai Lién
bang Nga thi c6 nhiéu phuang an dé 4p dung ding ndi dung
quy dinh. M6t s6 thong tin va hinh anh thuc té xay dung I6i
Ién xuéng ga ngam metro tai Mat-xco-va cling da dugc gidi
thiéu. Day cé thé Ia tai liéu dé cac co quan quan ly, té chic tu
van thiét ké tham khao khi trién khai dau tu, thiét ké xay dung
tuyén tau dién ngam trong tuong lai.
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TU CHINH SACH BEN CUOC SGNG

Giai phap thi cong va xi mang trong cac

du an céng trinh ngam

> NGUYEN DANG KHOA"

Viec lua chon phuang an thi céng va giai phap xi mang phu hop tré thanh moét yéu té
quan trong dé dam bao hiéu qua va an toan cua céng trinh ngam.

6ng trinh ngdm dong vai trd quan trong trong viéc

phat trién kinh t&€ dac biét trong cong nghiép va ha

tang do thi. Tuy nhién, xay dung va thi céng céng

trinh ngam dat ra nhiéu thach thuc ky thuat, dac
biét la trong viéc xU ly cac van dé thi céng va bao dam tinh
bén viing clia cong trinh.

GIA CO NEN PAT YEU

Dy an vé sinh méi trudng TP.HCM (VSMT) giai doan 2 la
mét trong nhirng du dn quan trong trong linh vyc x{ ly nuéc
thai tai Viét Nam. M6t trong nhiing thach thic I6n nhat trong
qua trinh xay dung va thi céng tuyén céng bao (goi XL-01)
cla du an la x ly nén dat, chéng sat I3 trong qua trinh dao
va thi cédng tuyén céng ngam.

Dé gidi quyét van dé nay, phuong phép gia cd nén dat
yéu bang coc xi mang dat (CDM) va Jet Grouting dugc lua
chon la nhu la phuong én t6i uu. Phuong phap nay gitp tang
dé 6n dinh cla nén dat, rat ngan thai gian thi cdng véi chi
phi thich hgp, dac biét phu hgp trong cac trudng hgp tuyén
c6ng di qua cac I&p dat sét, dat bun yéu va sau.

Tim dung chiing loai xi mang va ham lugng xi mang phu
hgp cling can dugc quan tdm dén dé dam bao cudng dé va
chat lugng coc xi mang dat dat dugc hiéu qua téi da.

Vi du én nay, INSEE Viét Nam da dé xuat giai phap INSEE
Stable Sail (ISS) - xi mdng chuyén dung cho cac ing dung x{
ly nén dat yéu.

Trong qua trinh trién khai du 4n VSMT, INSEE Viét Nam
da trién khai giai phap ISS tai cac vi tri xt ly coc dat CDM va
Jet Grouting. K&t qua cho thay, ISS da gilp tang hiéu qua va
tiét kiém thai gian trong qua trinh x(r ly coc dat, gitp tang do
cling va do bén cua dat, lam giam téi da hién tugng sut lan,

OTrwéng phong Ky thudt - Tiép thi, Cong ty Xi mang INSEE Viét Nam
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tao ra moét I¢p dat ciing hon va déng nhat cho hé théng céng
ngam, gitp cho viéc thi cong tuyén céng dugc thuc hién dé
dang va an toan hon.

Xi mang INSEE Stable Soil dugc sén xudt theo tiéu chuan
TCVN 4316:2007 la sdn pham hoan toan khac biét véi cac san
pham xi mang truyén théng, c6 dic tinh tuang thich tét vai
dat sét, bun, tang cudng dod coc xi mang dat.

ISS tuong thich nhiéu loai dat, kha ndng cung Ung I6n,
dac biét dap (ng xu hudng dung coc xi mang dat cho cac xay
dung va cdi tao ha tang.

BE TONG KHOILON TRONG CONG TRINH KHO NGAM

Mot cong trinh khéc 1a Du an Kho ngam chia khi hoa
I6ng (LPG) clia Cong ty TNHH Hoa chat Hyosung Vina & thi
xa Phu My, tinh Ba Ria - Viing Tau. Day la kho ngam chiia LPG
I6n nhat Dong Nam A, dugc xay dung dudi dé sau tirhon 100
m dén gan 200 m so v&i muc nudc bién, co stic chira khéng
16 240 nghin tan.

Vi thi cong trong long dat, dia hinh trd ngai nén yéu cau
vé bé téng vo cung khat khe nham dam bao doé kin va an
toan cla coéng trinh.

Dac biét, hang muc nut chan bang bé téng co6 chiéu day
dén 5 m va thi cong & d6 sau han 100 m. Viéc d6 bé tdng khéi
I6n nhu vay rat dé dan tai hién tugng nat do nhiét.

Trong qua trinh lua chon phuong an, 3 yéu té ma ch dau
tu vo cung quan tam la: Cudng doé nén, tinh thi cong va kha
nang chéng nut.

DGi véi cudng dd nén, chi dau tu yéu cau bé tdng phai
dat tiéu chuin C30.

VEé tinh thi cdng, bé tong phai c6 d6 chay 650 +/- 50 mm,
c6t liéu nhé dé bom qua dudng 6ng tiét dién 600 - 800 mm
xuéng téi d6 sau 150 m trong long dat.



¥

Khu vyee thi cong dy an VSMT - goi XLO1.

Kha nang chéng nut trong bé tong khéi I6n d6i véi nat
chan kho chiia phai dugc dam bao. Nhiét dé téi da cia khoi
bé tong ludn nho hon 70° C va chénh léch nhiét d6 ludn dugc
kiém soat thap dé tranh nut nhiét.

Vi vay, cac chuyén gia clia du an da dua ra yéu cau rat khat
khe vé nhiét thay hoa trong bé téng khai I6n.

INSEE giai quyét van dé nay véi gidi phap xi mang INSEE
Extra Durable la loai xi mang dac biét vdi 2 tinh ndng néi troi
la bén sun phat va it téa nhiét phu hop véi cac hang muc bé
téng khai lon.

DPiém néi bat ctia INSEE Extra Durable (IED) la gitp gidm
su hinh thanh nhiét trong qua trinh dong ran va giam nguy
co hu hong trong dai han do viéc cham hinh thanh khoang
Ettringite. Chinh vi vay, IED da dap tng yéu cau khat khe ctia
du an nay, khong chi dap ung tiéu chi ky thuat cho kho luu
trr LPG, ma con ddm bao khd néng chiu dugc tdc ddong xam
thuc ctia moi trudng khac nghiét gidp tang d6 bén ciing nhu
tiéu chi an toan cla céng trinh.

Gidi phap nay cling dugc ap dung kha rdng rai trong cac
du an co sé ha tang khac nhu: Dy an Dién gi6 Tra Vinh, Dy én
Cang SSIT Ba Ria - Viing Tau...

Ngoai ra, xi mang INSEE Extra Durable (IED) va INSEE
Stable Soil (ISS) 1a sdn phdm than thién mai trudng vi dugc
san xuat tu viéc tan dung nguén vat liéu tai ché xi 16 cao
clia nganh céng nghiép thép, dat chiing nhan cao nhat cda
Hiép hoi Cong trinh xanh Singapore Green Mark, dang ky
thanh céng ching nhan EPD qudc té (Environmetal Product
Declaration), gép phéan gidm phat thai CO,.

Khéng chi dung lai & d6, cac sdn phdm xi mang INSEE
hudng dén viéc gidm phat thai CO, trén tiing tdn xi mang san
xudt bang viéc ap dung cac bién phap t6i uu héa nang lugng,
tan dung nhiét khi thai, uu tién dung vat liéu tai ché...

[ HOME BUILDING CEMENT |

PO AL BERD
11 o Kran SO ﬁ
B ik =
LT . - 5
8 20h-510 500-510
hgCOZeq  kglfdeq  kgCOZsq  kpCOdeq

Cdc gidi phdp xi mang INSEE va phdt thai CO,,

Cac théng ké cho thay xi mang INSEE giam dén hon 50%
lugng khi thai CO, so v&i xi mang PC/OPC. Diéu nay gop phan
dang ké vao muc tiéu gidm phat thai rong CO, vé zero vao
2050 nhu dinh huéng.

Cac giadi phap nay dat chiing nhan cda Hiép héi Cong
trinh xanh Singapore Green Mark va ddc biét dat ching nhéan
EPD quéc té (Environmetal Product Declaration).
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> NGUYEN HOANG LINH

ot trong nhirng mong mai clia ngudi dan hién
nay khi tién hanh stra d6i Luat D4t dai chinh la
viéc dinh gia dat khi Nha nudc dé bu gidi phdong
mat bang. Panh gia nhiing diém khdng thanh
c6ng khi téng két thuc tién gan 10 nam thi hanh Luat Dat dai
nam 2013, cac chuyén gia nhan dinh, trong dé cé viéc quy
dinh vé gia dat cu thé trong toan bd qua trinh thuc hién Luét.
Ca thoi gian dai, gia dat cu thé do UBND cap tinh quyét
dinh dugc st dung lam can ct tinh boi thudng, hé trg, tai
dinh cu khi Nha nuéc thu héi dat da khong nhan dugc su
dong thudn cda nhiéu ngudi bi thu héi dat; tranh chap, khiéu
kién lién quan dén gia béi thusng, ho trg, tai dinh cu van
chiém ty & cao (khodang 60% cac khiéu nai clia ngusi dan)
do gia dat cu thé dugc xac dinh thdp hon nhiéu so vdi gia
chuyén nhugng quyén st dung dat thuc té trén thi trudng.
Nhan dinh nay khéng thiéu vi du dé€ ching minh, trong
bai viét nay, chi xin phan tich mét vu khiéu kién kha dién
hinh dang xay ra & TP Hué ma trong d6, né da thé hién c6
nhiéu “khoang tréng” trong qua trinh thuc hién dén bu va
gidi phéng mat bang & Khu tap thé Xa Tac (phudng Thuan
Hoa). D6 la nhiing khoang tréng khé do dém, nhu vé y thic
an sinh xa hoi, vé trach nhiém cong vy, vé kién thirc thi tru
ddee dng, vé thong tin thuc tién... ma dan dén mot khoang
tréng c6 thé do dém, d6 1a gia dén bu cach qua xa gia thi
trudng, ma trong don khiéu nai clia ba con 6 day néu ra: Gia
dat & thi trudng la 45 - 50 triéu d/m? thi gia dén bu chi c6 9

—_—

. XI MANG CAM PHA
CONG NGHE NHAT BAN
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triéu &/m?(1?).

M6t cau hoi dugc dat ra: Tai sao nguyén tac dinh gia dat
"phu hap véi gia dat phé bién trén thi trudng trong diéu kién
binh thudng" da dugc hé théng luat phap dat ra tir Luat Dat
dai 2003, r6i dén Luat D4t dai 2013 van khang dinh lai ma dén
nay, van con nhirng “khoang tréng” thuc tién I6n dén nhu
vay?

Chinh vi thé, méi day, ngay 06/5/2023, Thu tuéng Chinh
pht da ban hanh Nghi quyét s6 73/NQ-CP “Vé viéc Gy quyén
quyét dinh gia dat cu thé” va c6 hiéu luc ngay ké tir ngay ky.

Cé6 thé nhan xét, day la mét trong nhimng ban nghi quyét
ngan nhat vé s6 tir ngl (chi nam trong mot trang A4) nhung
lai nham thdo g& mét trong nhiing “mé& bong bong phap ly”
dai nhat, gay burc xic nhat trong qua trinh thuc hién nhiéu
chuc ndm qua.

Vi rat ngan nén xin trich nguyén van ctia ban Nghi quyét
nay va rat mong cac td chiic va ca nhan lién quan doc ky tiing
cht, ting dong:

Diéu 1. UBND cdc tinh, thanh phé truc thudc Trung uong cdn
ctrquy dinh cda Ludt T6 chiic chinh quyén dia phuong, Két ludn
s6 14-KL/TW ngay 22/9/2021 cta B Chinh tri va tinh hinh thuc
t€ cta dia phuong thuc hién Gy quyén cho UBND cdp huyén:

1. Quyét dinh gid ddt cu thé dé tinh tién béi thudng khi Nha
nudc thu héi ddt; thu tién si dung dat khi giao ddt tdi dinh cu;
tinh tién st dung dat, tién thué ddat khi nha nudc giao ddt, cho
thué dat, chuyén muc dich sirdung ddt cho hé gia dinh, cd nhan;
xdc dinh gid dat déi véi dién tich vugt han muc khi nha nudc
c6ng nhan quyén sir dung dét & cho ho gia dinh, cd nhan; xdc
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dinh gid khéi diém dé ddu gid quyén st dung dét cho hé gia
dinh, cd nhan.

2. Quyét dinh thanh lap H6i déng thdm dinh gid ddt, thanh
vién Héi déng bao gém: Cha tich UBND cdip huyén lam Cha tich
Héi dong va lanh dao co quan Tai chinh cdp huyén lam thuong
truc Hoi dong; lanh dao co quan TN&MT, cdc co quan chuyén
mon cdp huyén cé lién quan va lanh dao UBND cdp xd nai c6
ddt; t6 chuc c6 chuc ndng tu vdn xdc dinh gid ddt hodc chuyén
gia vé gid ddt va cdc thanh vién khdc do UBND cdp huyén quyét
dinh. Phong TN&MT cdp huyén giup UBND cdp huyén trong viéc
t6 chiic xdc dinh gid dat.

Diéu 2. UBND cdc tinh, thanh phé truc thuéc Trung uong
phdi bdo dam vé tai chinh, nguén nhdn luc va diéu kién cdn
thiét khdc d€ UBND cdp huyén thuc hién viéc quyét dinh gid ddt
cu thé dugc ty quyén theo quy dinh tai Diéu 1 cia Nghj quyét
nay; huéng dan, kiém tra viéc thuc hién nhiém vu, quyén han
da Gy quyén va chiju trach nhiém vé két qua thuc hién nhiém vu,
quyén han ma minh Gy quyén; ting cudng kiém tra, gidm sdt,
kiém sodt quyén luc, chéng tiéu cuc, tham nhiing, Idng phi va lgi
dung chinh sdch dé truc loi cd nhan.

Diéu 3. Nghi quyét ndy cé hiéu luc ké tu ngay ky ban hanh
va thuc hién dén khi Luat Bét dai (sira d6i) dugc Quéc héi thdng
qua thay thé Ludt Ddt dai ndm 2013 c6 hiéu luc thi hanh.

Diéu 4. Chd tich UBND cdc tinh, thanh phé truc thudc Trung
uong; cdc Bé trudng, Thi truéng co quan ngang bé va cdc co
quan, t6 chirc, cd nhan cé lién quan chiu trdch nhiém thi hanh
Nghi quyét nay.

Trd lai vu viéc dang néng & TP Hué. Thuc hién Du an Dau
tu bdo tén, tu bé va tén tao hé théng kinh thanh Hué cla
UBND tinh Thira Thién - Hué, khu vuc dan cu xung quanh Ban
Xa Tac nam trong ké hoach giai téda. P4 han mot nam ké tu
khi UBND TP Hué c6 quyét dinh thu héi dat cta Khu tap thé
Xa Tac (c6 hon 400 h gia dinh & ndi thanh phai di chuyén ra
khu dinh cu méi & ngoai thanh), cing vai mét chinh sach dén
bu nhung dén nay, mai c6 khoang 'z gia dinh da déng y di
dai. S6 con lai da nhiéu lan gli don khié€u nai vé chinh sach
nay vi da gay thiét hai vé tai san va khong cong bang vai gia
dinh ho.

Sau khi nghién ctiu tai liéu thuc tién, c6 thé nhan dinh
nh{tng cé nhiing sai s6t nhu sau:

Thi nhdt, viéc dinh gia dat khéng sét véi gia thi truong,
nhu thi du da néu & trén, nhitng can nha mat dudng I6n, nhu
ph6 Tran Nguyén Dén, Tran Nguyén Han... dugc dinh gia
qua thap, chi khoang 9 triéu d/m?, trong khi gia thi trudng ti
45 - 50 triéu d/m2. Vi thé, khéng thé giai thich la “sét gia thi
trudng” dé€ ngudi dan yén tam di doi dugc.

Tha hai, danh déng nha dat cé gidy t& hgp phéap cung co
chinh sach dén bu véi nha dat lan chiém, déu dugc hudng
ché& a6 hé trg ngang nhau.

Thirba, ghép chung nha cé vi tri dac dia, nhu hai mat phé,
c6 mat tién rong hep khac nhau... cing c6 mét muc gia nhu
nhau.

Thirtu, thiéu cac chinh sach ho trg cho nhiing gia dinh dac
biét kho khan. Hién tai, da s6 cac gia dinh chua di d&i dugc
vi diéu kién kinh t€ eo hep, con cai viéc lam thu nhap thap,

lau nay chi da trang trai cudc séng hang ngay, khéng cé tién
tich IGy. Gia dat cac ho & vi tri 2 hodc 3 dugc tra gan tuong
duacng vai gia dat ngoai khu tai dinh cu tan ngoai thanh ma
tién boi thusng vé dat vai cac hé do chua dua tra tién dat khi
ra nhan dat mai. Trong khi d6, mdi hé gia dinh muén nhan
gidy chirng nhan quyén s& hitu dat & (s6 dé) phai tra thém tu
50 - 60 triéu dong n(a...

Qua phan tich nhing su kién trén, ¢ thé dé dang thay,
nhing “khoadng tréng” I6n trong viéc thuc thi phap luat tai
cdp co sG nhu trén sé c6 hy vong dugc khac phuc néu thuc
hién nghiém tuc Nghi quyét s6 73/NQ-CP ngay 06/5/2023
ct@ia Chinh phu.

Dau tién, d6 la viéc “Uy quyén cho UBND cdp huyén Quyét
dinh gid ddt cu thé dé tinh tién béi thudng khi Nha nuéc thu
héi ddt; thu tién st dung ddt khi giao ddt tdi dinh cu; tinh tién
st dung dat, tién thué ddt khi nha nudc giao ddt, cho thué dat,
chuyén muc dich st dung ddt cho hé gia dinh, cd nhan; xdc dinh
gid ddt déi vai dién tich vugat han muc khi nha nuéce cé6ng nhdn
quyén strdung ddt & cho ho gia dinh, cd nhdn; xdc dinh gid khéi
diém dé ddu gid quyén sir dung ddt cho hé gia dinh, cd nhan”.

Néu thuc hién nghiém tdc yéu cau nay cia Chinh phu thi
cé 4 sai sot trén day déu cé thé dugc khac phuc, béi lé:

1-Bang gia dat sé khéng vién vong nhu bang gia dat hién
hanh. Theo cac chuyén gia, néu bang gia dat bang khoang
70 - 80% gia thi trudng thi ngudi dan dé chap nhan béi tirxua
dén nay, yéu nudc, tin Dang va Chinh pha luén luén la mot
tai san vo gia cla quéc gia, co thiét mot chit nhung mang lai
Igi ich cho dan, cho nudc thi ho luén luén ang hé. Nhung néu
dé gia nhiing can nha mat dudng 16n, nhu phé Tran Nguyén
Dan, Tran Nguyén Han... dugc dinh gia chi khoang 9 triéu d/
m2, trong khi gia thi trudng tu 45 - 50 triéu d/2 thi dat vao dia
vi ai cling khé thuyét phucg, trir khi cuéng ép!

2-Khéng thé xay ra chuyén danh déng nha dat cé gidy t&
hgp phap cung ¢é chinh sach dén bu véi nha dat 1an chiém;
hodc nha co hai mat phé, co mit tién rong hep khac nhau...
lai dugc dén bu véi muc gia nhu nhau. Béi khi d6, nhiing y
kién ngudi dan va cap chinh quyén gan dan nhat sé dugc
ton trong

3-Nhiing gia dinh dac biét khé khan chic chan sé dugc
chinh quyén dia phugng nam chac va can nhac dé xuat co
nhing giai phap dac biét theo chu truong, chinh sach nhan
dao von co6 ctia Bang va Nha nudc

Tiép theo, d6 la su rang budc trach nhiém ctia UBND céap
trén: D6 la: “UBND cdc tinh, thanh phé truc thuéc Trung uong
phai bdo dam vé tai chinh, nguén nhan luc va diéu kién céan
thiét khdc dé UBND cdp huyén thuc hién viéc quyét dinh gid ddt
cu thé duoc dy quyén theo quy dinh tai Diéu 1 cia Nghi quyét
nay; huéng dén, kiém tra viéc thuc hién nhiém vu, quyén han
da ay quyén va chiu trdach nhiém vé két qua thuc hién nhiém vy,
quyén han ma minh Gy quyén; tang cudng kiém tra, gidm sdt,
kiém sodt quyén luc, chéng tiéu cuc, tham nhiing, Idng phi va lgi
dung chinh sdch dé truc loi cd nhan”.

Dén day, chi xin c6 cau binh luan cudi cung: Day la mot
giai phap hay khién chinh quyén dia phuong gan dan hon
nhung trdch nhiém cao haon!

ISSN 2734-9888 | 06.2023 XAYDUNG |47



GOC NHIN TU THUC TIEN

“DOT PHA” TRONG CONG TAC GIAI PHONG MAT BANG:

3 bai hoc quy tu TP.HCM

> TRUNG KIEN

Du &n dudng vanh dai 3 TP.HCM co téng muic dau tu 75.378 ty déng dat téc do nhanh ky
luc vé cong tac giai phong mat bang déi vai cac du an giao théng di qua khu vuc dé thj;
gop them kinh nghiém va bai hoc quy gia cho cac tinh thanh trong ca nudc vé dén bu giai

phong mat bang.

gay 06/5/2023, Thu tuéng Chinh phd da ban hanh
Nghi quyét s6 73/NQ-CP “Vé viéc Gy quyén quyét
dinh gia dat cu thé” va c6 hiéu luc ngay ké ti ngay
ky. Tuy nhién, véi TPHCM, nhiéu bai hoc dat gia vé
sy tri tré trong giai phong mat bang (GPMB) khién nhiéu du an
cham tién do thi cong, k& hoach gidi ngan thuc hién thap...
da bat budc “dau tau kinh t&” cia ca nudc phai c6 nhiing gidi
phap mang tinh dot pha tu trudc d6, ma viéc thuc hién Dy an
dudng vanh dai 3 dugc néu ra dudi day chila moét vi du.

Du &n c6 téng muc dau tu 75.378 ty déng da dat téc dd nhanh
ky luc vé cong tac GPMB doi véi cac du an giao thong di qua khu
vuc do thi bai 3 diéu kién tién quyét dugc ap dung la: Diéu chinh
gia dat dén bu sat véi gia thi truong; linh dong phuong an téi dinh
cu; quy trach nhiém cu thé cho cac quan, huyén.

DIEU CHINH GIA DAT DEN BU SAT VGI THI TRUGNG

Du an dudng vanh dai 3 dai hon 76 km di qua cac tinh
Binh Duong, Dong Nai, Long An va TP.HCM, trong d6 2/3
chiéu dai di qua TP.HCM (gobm cac huyén: Ct Chi, H6c Mén,
Binh Chanh va TP Thu Buc) vdi 47,51 km, téng dién tich dat
khodng 408 ha va 1.639 ho dan bi anh hudng.

Chuén bi t6t cho cong tdc GPMB, ngay 15/8/2022 UBND
TPHCM ban hanh Quyét dinh 28/2022/QD-UBND quy dinh vé
hé s6 diéu chinh gia dat dé 1ap phuong an béi thudng, hé trg
va tai dinh cu lay y kién ngudi dan cé dat thu hoi trén dia ban
thanh phé. Theo dé, hé sé diéu chinh gia dat & (hay con goi la
dat thé cu) tai thanh phd dé€ 1ap phuong an béi thudng nam
2022 t6i da gap 15 lan so véi gia nha nudc, con hé so cla gia
dat nong nghiép gap 35 lan.

TP.HCM cling tinh toan cu thé va chi tiét déi véi ting loai
dat, thra dat ca ting khu vuc khac nhau d€ 4p dung hé s6 K
sat véi gid thi trudng.

Vidu: Hé s6 K d6i véi dat & khu vuc cacquan 1,2, 4,5,6,7,
8, Phii Nhuan, Tan Binh, Binh Thanh hé s6 K dao dong tur2 - 7
lan. Day la cac quan co gia dat & hién tai cao, kho c6 kha nang
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tang gid trong thai gian ngéan. Cac quan con lai nhu: Go Vap,
Binh Tan, 12; cadc huyén Binh Chanh, Nha Be, Can Gig, Héc
Mén, Cu Chi, TP Thi Buc da cé muc tang nhay vot trong vai
nam qua nén hé sé K dugc tinh tir 6 - 15 1an. Don c nhu vi tri
dudng An Théi Dong (tir song Xoai Rap dén +1km) huyén Can
GiG c6 gid 560 ngan d/m?, néu hé sé K dugc ap dung la 15 thi
gia lén t&i 8,4 triéu d/m?2,

Bén canh viéc tinh chi tiét dén ting ngdc ngach, ngd
hém, vi tri sat duong rong bao nhiéu mét, cadch dudng chinh
bao nhiéu mét (dp dung theo hé sé 0,5 vi tri 2 véi vi tri 1; 0,8
vi tri 3 véi vi tri 2; va 0,8 vi tri 4 vai vi tri 3)... thi hé s6 K d6i vai
dat phi néng nghiép khéng phai la dat & cling dugc tinh hop
ly. Cu thé, dat thuang mai, dich vu tinh bang 80%; dat san
xudt kinh doanh, dat xay dung tru s& co quan, dat cong trinh
su nghiép, dat nghia trang, nghia dia, gido duc, y té, ton gido,
tin ngudng dan gian tinh bang 60%.

Néu nhu hé sé dén bu dat & cac quan ndi thanh thap hon
thi véi dat néng nghiép lai ngugc lai. Vi cdc quan ndi thanh
dat ndong nghiép gan nhu khong cé va néu cé thi rat it. Hé
s6 K dugc ap dung cho cac quan 1, 3,4, 5, 6, 7, 8, 10, 11, Phu
Nhuan, Tan Phd, Tan Binh, Binh Thanh, Go Vap tir 20 - 35 lan.
Cac quan, huyén con lai va TP Tha Burc tir 5 - 25 lan.

Viéc cong khai phuong én dén bu cu thé, chi tiét giup
ngudi dan tu tinh todn dugc gia tri dén bu vi tri dat minh dang
sG hitu. MUc gia dén bl cao hon cac dy an truéce day rat nhiéu
va day clng la mdc gia hgp ly nén nhan dugc su dong thuan
cao ti nhan dan. Chang han: TP Tha Bic c6 muc dén bu cao
nhat 1én dén 73,3 triéu d/m?, huyén Binh Chéanh la 42,7 triéu
d/m?, huyén Cu Chi la 19,5 triéu d/m? huyén H6c Mén la 35,6
triéu d/m2 Thém vao dd, thi trudng bat déng san tram lang, it
giao dich nén ngudi dan cting muén nhanh chéng nhan tién
dén bu.

LINH PONG PHUGNG AN TAI BINH CU
TP.HCM da khao séat va nhan thay dién tich dat ndng nghiép



Du én Vanh dai 3 TP.HCM c6 tong chiéu dai 76,34 km.

chiém dén 90% dién tich trén pham vi du an. Thanh phé da chi
dao S& TN&MT trao ddi, van déng ngudi dan c6 dat & chap
thuan cho thu héi dat, nhan tién boi thudng va nhan nén tai
dinh cu ma khéng chg hét thai han 180 ngay. Cach lam nay da
tiét kiém dugc thai gian 90 ngay so véi ké hoach dé ra.

Hién TP.HCM da chuan bi khu tai dinh cu tai ché dé bé tri
cho cac hé dan bi gidi toa trang giup ngudi dan an cu, sGm
6n dinh cudc séng.

DaGi véi nhitng trudng hgp khéng da diéu kién bé tri tai
dinh cu, TP.HCM sé xay dung chinh sach va chuan bi day du
quy cdn hé chung cu dé ban cho ho dan, ddm béo tat ca
ngudi dan phai cé ché & 6n dinh.

DaGi véi nhiing trudng hop qua kho khan, khéng du tién
trd mét lan khi mua can hé clng sé dugc xem xét giai quyét
cho trd cham, trad gép trong thai han 15 nam.

Dan cb nhu tai TP Thu Buc, d6i vai nhitng trudng hgp bi
thu hoi mét phan dat, véi dién tich con lai thi UBND TP Tha
Buc da chi dao cac phong ban nhu: Phong Quan ly d6 thi,
UBND céc phudng, ho trg trong viéc 1ap ban vé xin phép xay
dung va giadi quyét ho sa cap phép xay dung cho nhiing hé
dan nay nhanh han so véi quy dinh. Déi v6i nhiing trusng
hop nhan nén tai dinh cu thi TP Tha Buc cing da chuan bi
san nhirng mau thiét ké dé ngudi dan c6 nhu cau c6 thé su
dung nhirng mau thiét ké nay dé xin cp phép xay dung.

Pé day nhanh tién d6 dén bu va ban giao mat bang, céc
quan huyén trong vung du an di qua sé van déng ngudi dan
chdp thuan don gia c6 san, vao thai diém thang 3/2023 ngudi
dan nhan tién béi thudng trudc, ban giao trudc sé co ca hoi
b&c tham nhan nén va trién khai xay dung nha xong thi mai
ban giao phan nha dat cho thanh phé. Phuong an nay gilp
dan hoan toan “nam dang can”.

DaGi véi cac trudng hop phap ly nha dat khéng dam bao
theo quy dinh phap luat xdy dung nha sau nam 2004 va xay
trén dat néng nghiép, thanh phé cling c6 chinh sach tai dinh
cu cho ngudi dan véi diéu kién ngudi dan khéng co nha dat

nao khac trén dia ban. Nhiing trudng hop nay theo co ché
dén bu trudc day hoac chi dugc nhan mot phan tién dén bu
it 6i hoac phai tra lai toan bo phan dat cho Nha nudc thi nay
van dugc bé tri tai dinh cu theo dién c6 nha.

Chinh sach tai dinh cu cia TP.HCM c6 du cac loai hinh dé
ngudi dan lya chon: Nhan tién, nhan nha, trudng hop kho
khan thi uu tién cho mua can ho trad gop, trad cham thay vi chi
tra tién hodc nhan nha nhu trudc day.

QUY TRACH NHIEM CU THE

Chuén bi t6t cho cong tdc GPMB, TP.HCM da giao viéc va
yéu cau ngudi ding dau phai chiu trach nhiém vé tat ca cac
van dé lién quan trong cong tac nay. Cac don vi dugc dé xuat
phuong &n kha quan nhat, cuing nhau hop ban g& cac nat
that vé quy dinh cing nhu tha tuc.

TP.HCM da giao cho cac S& ban nganh phoi hgp thuc hién véi
cac quan, huyén va quy trach nhiém cu thé dén tiing cc quan,
phai hoan toan chiu trach nhiém trudc phap luat vé cong tac
dén bu, tranh that thoat ngan sach ctia Nha nudc. Ra soét chat
ché dé ap dung dung déi tugng, dic biét 1a dat ndong nghiép thu
hoi nhung thuc té khéng con san suat ndéng nghiép.

Khi trién khai dén cac quan huyén thi cac quan huyén dugc
can ct theo tinh hinh cu thé clia dia phuong minh va dé xuat
phuong an giai quyét. Chinh ti su linh ddng nay ma tat ca cac bo
phan déu cht déng va linh dong lam viéc. K&t qua thu dugc rat
kha quan. Dén nay, 335/410 ha dat can thu hoi dé lam du an da
dugc cac dia phuong ban giao. Ty 1é ban giao nay da dat 81,5%,
cao hon so vai muc tiéu dat ra ctia TRPHCM la 70% khi dén han vao
ngay 15/6/2023. Trong d6, nhiing dia phuong ¢ ty |é ban giao
dat rat cao nhu huyén Hoc Mén (93%), huyén Binh Chanh (86%).
Nh& d6, TPHCM da san sang khdi cong du an vao ngay 18/6.

Thiét nghi, nhing bai hoc trén day, cung véi su chi dao
quyét liét ctia Chinh pha thong qua Nghi quyét s6 73/NQ-CP,
sé gop thém kinh nghiém quy gia cho cac tinh thanh ca nuéc
trong cong tac GPMB.
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GIOI THIEU

JOE RAVETZ

Thanh phﬁ' sau hon THANH PHO SAU HON

> AN NHIEN

Tri tué tép thé va con duong di
tis théng minh dén théng thai

“Deeper City” la tén nguyeén géc cla tac pham. Tac
gia Joe Ravetz viét tac pham danh cho tat ca moi
nguai, nhing nguadi da, dang va sé séng, lam viéc,
lua chon dinh cu 6 Mot noi dugc coi la hé sinh thai

clia con ngudi trong tuong lai.

hé gi6i da budc qua nhitng giai doan phat trién khac

nhau ctia dé thi, tr nhiing d6 thi mang cau tric va

chtic ndng hanh chinh, phong vé dén cac dé thi phat

trién manh mé da chiic ndng, tré thanh cac trung tam
kinh té - tai chinh, van héa, gido duc, vui chai, giai tri, sang
tao, d6i mdi... dé phu hgp cho moi nhu cau phat trién va cla
cac doi tugng cong déng séng trong do.

Dén nay, trong béi canh phat trién manh mé ca vé sy mé
rong khong gian 1an quy mé dan s6 dé thi, cac nhu cau cling
gia tang theo, bai toan phat trién d6 thi cang trd nén phuc
tap hon bao gid hét khi cac van dé ctia dé thi da vugt [én trén
nhiing khéng gian vat chit théng thudng nhu giao théng,
khéng gian &, ha tang ky thuat, ha tdng xa hoi dé giai quyét
ca nhiing van dé phi vat chat vén &n chim nhung dbi khi lai
chi phéi rat manh mé Ién nhirng van dé bé ndi ctia d6 thi nhu
xung dot lgi ich gilra cadc nhém déi tugng séng trong dé thi,
su bat binh ddng xa hoi, su van hanh cla cac hanh déng tac
déng dén qua trinh phat trién dé thi dugc diéu khién bai tu
duy c6 tinh thay d6i clia con ngudi.

“Thanh phd sau hon” (Deeper City) [a mét tac phdm giup
chung ta xay dung tu duy sau nhd vao qua trinh ting buéc
dao sau vao cac van dé cla thanh phé dé cé6 moét cai nhin
téng thé, toan dién cho cac van dé khéng chi la bé néi dé
nhan thay ma con la ca nhiing van dé sau sac hon, phi vat
chét, 4n chim nhung lai ¢6 tadc dong I6n Ién qua trinh van
hanh phat trién thanh phd.

Chung ta khong chi sé biét vé cac van dé vat chat cua do
thi nhu sy phan chia cac khong gian chiic nang, cac khong
gian cla cac toa nha, cong trinh, su két néi cta hé théng ha
tang va cac chiéu canh vat thé nhu ngéi nha, dudng sa, xe
6, cay xanh, khoang tréng, nhirng hién tugng nhu ngap lut,
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6 nhiém, tac dudng, dao nhiét d6 thi... Ma ching ta sé con
dugc tim hiéu dén cdc mdi quan hé chang chit dan xen cla
cac van dé phi vat chat trong cac hoat dong kinh té vai cac
chuéi gia tri, chuéi cung (ing, véi cac van dé trong cac hé sinh
thai khac nhau cta do thi, va ca trong cach hgp tac gilia cac
déi tac trong thi trudng, gitta cdng dong - nhirng ngudi cé
anh hudng lén dén qua trinh hoach dinh ké hoach, xay dung,
quan ly phat trién dé thi.

Cuén sach giup cho doc gid lam ré vé cac tang gia tri,
cac Idp clia thanh pho, tir I6p vat chat xay dung dudng phé,
dén 16p giao dich kinh té€ va nhiing 16p khac danh cho cong
déng, dich vu hodc van héa. Bé dat duoc su tién bd chung
cta thanh phé, nhiing I6p nay can dugc thau hiéu, két noi
theo cach thic théng minh nhat.

Cuén sach ciing sé cung cap nhitng mé hinh, xu huéng
phét trién d6 thi cling nhu cac hoat dong kinh té, xa hdi dang
chi phéi tng véi tiing mé hinh dé. Va chi ra cach thuc dé
chuyén d6i ti mé hinh phat trién dé thi con nhiéu han ché
(thdng minh - tuyén tinh: giai quyét cac van dé doé thj theo
mét chiéu, théng minh - lanh lgi: danh cho mot nhom dai
tuogng chiém uu thé) sang mé hinh phat trién dé thi t6i uu
hon (théng thai va déng céng hudng: danh cho tat cd moi
ngudai).

Tac phdm dugc viét theo 16i viét doc dao dé c6 thé sau
chudi va lién két cac van d@é rat phuc tap cia d6 thi; cung cap
nhiing hinh vé hoat hinh rat c6 dong téng két cho méi van dé
dugc trinh bay trong tac phdm, dé chung ta c6 thé hiéu boi
canh va céc tinh huéng clia d6 thi dé dang han trong moét
cach thuc thu gian nhung cling rat nghiém tuc.

Sach dugc NXB Xay dung phat hanh dudi 2 hinh thiic sach
in va sach dién t tai dia chi: nxbxaydung.com.vn.
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& nganh Xay du’ng

ung Trién 1dm luén nhan dugc su chi dao, quan tam,
hé trg rat I6n ti cac co quan trong nganh Xay dung.
Nam 2023, danh dau c6t mdéc hoan thanh Du an su
nghiép kinh té&: “Nghién ctu thuc trang kién tric
nha & truyén théng va lap mo hinh sa ban trung bay phuc vu
nghién cuu, gidng day va trién 1am” ctia Cung Trién lam.

Nh¢& thuc hién nhiém vu thudng xuyén thu thap sé liéu,
khao sat thuc trang va xay dung cadc mé hinh, Cung Trién [am
6 thé xay dung mé hinh sa ban & ti 1& 1/20 kha chinh xéc v6i
nguyén vat liéu nguyén ban cltia cong trinh.

Nam 2023, Cung Trién 1dam dang phdi hop vé6i S& Quy
hoach - Kién tric Ha Noi va cac don vi lién quan dé tién hanh
trung bay, trién 1am cac dé an, quy hoach phan khu, chi tiét
cla Ha Noi da dugc phé duyét tai Cung Trién lIam. Day la sé |a
nhiing théng tin mang tinh thai su, thu hat rat nhiéu su quan
tam cia quan chdng nhan dan, xa hoi.

Nh& nhiing hoat dong truyén théng manh mé, Cung
Trién [am dan trg thanh dia diém ly tudng cho cac hoat dong
tham quan tim hiéu kién trdc, quy hoach, t6 chic su kién
trong nganh Xay dung.

Sau thang dau nam 2023, Cung Trién Iam kién truc,
quy hoach xay dung quéc gia la dia diém té chuc thanh
céng nhiéu su kién, hoat déng lién quan dén cac linh vuc:
Quy hoach, kién tric, bat déng san nhu: Trién 1am qudc té
VietBuild Ha N6i 2023 1an 1, Trién 1dm qudc té vé xay dung,
céng nghiép mo va giao thong - May mac thiét bi, cong
nghé, phuong tién va vat liéu (Contech VietNam), Trién lam
qudc té thiét bi bi€u dién chuyén nghiép 2023, Hoi nghi Giai
phap phat trién va xuc tién dau tu bat déng san du lich néng
nghiép Viét Nam, Dai hoi dai biéu Cong doan VIUP nhiém ky
2023-2028...

o
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> CEO TA QUANG HUY", TS NGUYEN NGOC THANG"

Khac vai két cau bé tong cot thép thong thudng, cé cét thep chiu luc la cac thanh thép
tron, két cau lien hop thep - be téng la két cau ma theép chiu luc cé dang thep tam, thep
hinh, thép 6ng. N6 co thé nam ngoai bé tong (goi la két cdu thep nhai be tong), hay nam
ben trong be tong (goi la ket cdu thep boc be tong) hoac dugc lien két vai nhau dé cung

lam viéec.

ac diém néi bat clia két cau lién hop la tang do cling

cla két cau, giam do manh clia cau kién, tur d6 tang

kha nang én dinh cuc bé va én dinh téng thé clia cdu

kién. V&i mét gidi phap sang tao doc déo, dua trén
nguyén ly va phat huy nhiing uu diém cta két cau liéen hop
thép - bé téng, Cong ty CP Dau tu phat trién cong nghé GEC da
cho ra di hé khung két cau bé téng cot thép lién hgp cb tén
goi GuBeam; véi tam thép tdn mong boc bén ngoai va lién két
cung lam viéc véi bé téng cot thép nén kha nang chiu luc tét
haon so véi cac loai dam cét truyén thong. Tiét dién thanh manh
hon dan dén trong lugng ban than két cau nhe han, GuBeam sé
giam tai trong xuéng mong, han bién dang ltn va chénh léch
dé lan moéng, giam chi phi méng céng trinh; dong thoi do cau
tao lién két c6t dam mém déo, linh hoat nén hé GuBeam phu
hagp trong thiét ké céng trinh cé yéu cau khang chan cao.

1. GIGI THIEU CHUNG HE KET CAU COT DAM GUBEAM

Hién nay, tai Viét Nam cong nghé xdy dung gan lién véi cac
cong tac tai ché nhu gia cong c6t thép, lap dung van khuon,
cot chéng... Nhitng cong tac dé phan nao lam tang thaoi gian
thi cong, doi hoi s6 lugng nhan céng tai cong trudng Ién, mat
bang kho bai gia céng rong réi, va gay 6 nhiém méi trudng.
Song da c6 mét cong nghé xay dung khac phuc hoan toan yéu
t6 bat lgi trén cling nhu mang lai hiéu qua téi uu cho chd dau
tu vé tién do va chi phi. Do la giai phap cong nghé két cau cot
dam lién hop GuBeam [1].( Hinh 1)

Hé GuBeam la mét cong nghé mdéi trong xay dung tai Viét
Nam dugc nghién clu phat trién, Ging dung hiéu qua bgi doi
ngll chuyén gia ctia Cong ty CP Dau tu phat trién cong nghé
GEC dua trén nguyén ly lam viéc lién hop thép bé tong, két hop
hé khung véi tdm san, tudng rdng nhe theo cdng nghé chau Au,
phu hgp véi cac cong trinh dan dung quy mé tur thap dén cao
tang, nhip 1én. Do dugc thiét ké dac biét nén dam c6t GuBeam
€6 két cau nhe han va kha nang chiu luc tot hon so véi cac loai
cdu kién truyén thong; giam chi phi méng cho cong trinh.

“Céng ty CP Pdu tw phdt trién cong nghé GEC
™9 Khoa Céng trinh, Truong DH Thuy loi
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GuBeam la két cau dam lién hgp thép bé téng, trong do
tiét dién thép réng dugc tao hinh ti ban thép méng va nhéi
dac bé tong cot thép bang bién phap thi cong toan khoi tai
ché sau khi hoan thanh giai phap lién két vai san va cot khung.
Su lam viéc clia két cau dam dugc chia thanh 2 giai doan, trong
d6 giai doan dau khi bat dau hoan thanh thi cong bé tong,
dam lam viéc nhu mot két cau thép thuan tdy va giai doan sau
khi bé tong dat cudng d6, GuBeam trg thanh két cau lién hgp
thép bé tong [2]. (Hinh 2)

Hinh 2 minh hoa cac b6 phan két cau dam co6t GuBeam,
trong d6 dam thép bao gém cénh trén, canh dudi va sudn bung.
Gii phap thiét ké cac 16 ma sudn I6n clia dam GuBeam tai vi tri
truc trung hoa clia tiét dién nham giam nhe trong lugng thép
clia dam, giam tai trong tinh tai va chi phi thép; dong thai gitp
linh hoat cau tao lién két véi cac dang két cau san phang toan
khoi hay san lap ghép. Canh trén clia dam c6 b6 tri tiét dién chit
U h& dé phuc vu thi cdng bé téng toan khéi. Cot thép doc dugc
bé tri d6i xiing doc theo nhip dam sat 2 bén sudn phia trong
tang cudng kha nang chiu uon ctia dam.

Nha két hgp dugc hai loai vat liéu la bé téng cudng dé cao va
thép boc ma kém cung cdng tac chiu luc, hé dam cot GuBeam
da gidm nhe dang ké trong luong két cau. Lién két nat khung
linh hoat 1a uu diém 16n trong thiét ké khang chan. [3]

Ngoai ra, dam GuBeam két hgp vai bé tdng thanh mét khéi
déng nhat nam chim trong san, nén giam dugc téi da chiéu cao

Hinh 1. Gidi phdp dam c¢t GuBeam trong céng trinh ddn dung.
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clia dam dén 50%. Vi tinh nang nay GuBeam lam t6i uu héa
khéng gian diing c6 thé tang sé tang khai thac trén cing mot
chiéu cao quy dinh, tao bé mat tran phang tang tham my, giam
chi phi tran gia, nguyén vat liéu, tai trong, gitp viéc lap dat cac
hé théng ky thuat dé dang hon. Mat khac tiét dién GuBeam
duoc tao hinh ti ban tdm dap ngudi tiét dién hinh chit U, C t6
hap va cho phép d& tat cac loai san nhu: san dé tai chd, san duc
san, san réng, san du ting luc, san ton [1, 2].

2. CAU TAO LIEN KET, VAT LIEU HE KET CAU CHIU LUC
GUBEAM

Dam GuBeam vdi dic diém tiét dién va cau tric nhu da néu
dugc st dung thiét ké linh hoat dudi so d6 tinh dang dam don
gian mét nhip, dam lién tuc nhiéu nhip hoac dam don nhip c6
dau thira; phu hgp véi nhiéu phuong an két cau chiu luc khac
nhau. Tuang Ung véi méi dang so d6 két cau dam la mot giai
phap lién két vai cot. Hinh 3 dudi day minh hoa giai phap lién
két dam don GuBeam véi mot hé san nhe, thi cong giam tGi 80%
hé chéng c6p pha, chng tai mét s6 vi tri diém gilta dam va giira
san [1]. (Hinh 3)

Trong nhitng nam gan day, phat trién céng nghé xanh,
sach, than thién véi méi truong vao linh vuc xay dung dang tré
thanh mét xu thé tat yéu tai Viét Nam. Trong xu thé do, két cau
lién hgp thép - bé tong vGi cong nghé san xuat va lap ghép cau
kién t6 ra chi€ém uu thé hon ca nhd vao kha nang chiu luc cta
cdu kién dugc nang lén va nhat la tao dung dugc hé két cau
than thién véi méi truéng. Véi GuBeam, st dung cong nghé
chétao cOp pha bé téng duc san thay thé cép pha luan chuyén
& day khong chi gitp kiém soat chat lugng vat liéu va rat ngan
tién d6 thi cong xay lap ma con han ché t6i da muc do anh
hudng 6 nhiém t6i méi trudng do viéc thi cong bé tong cot
thép toan khéi tai cong trudng nhu hién nay [3].

Viét Nam mot qudc gia dang phat trién, cong nghé cot
dam GuBeam con kha maéi mé va chua dugc ap dung réng vi
mot s6 cac ly do khac nhau. Tuy nhién vai viéc khéng ngling
nghién ctu tinh toan t6i uu héa tiét dién cau kién, gidm trong
lugng cong trinh, gidam két cdu méng nai riéng va chi phi dau
tu xay dung néi chung, déng thai thi cong khéng cép pha sé
rdt ngan thoi gian thi cong lap dung va than thién véi moi
trudng; cé thé khang dinh rang két cau khung thép t6 hop véi
tén goi GuBeam dugc Cong ty CP Dau tu phat trién cong nghé
GEC da phat trién sé khai dau cho xu huéng cdng nghé xay
dung nha tai Viét Nam trong nhitng nam téi day.

Hinh 2. Cac bo phan ket cau dam cot GuBeam.
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XAY NHA TRON GOI, CONG NGHE CHAU AU
NAM UU DIEM COA XAY NHA CONG NGHE CHAU AU GUBEAM

XAY NHA CONG NGHE CHAU AU

HOTLINE
' '[IEFEI.}'SI.E_'[I? - 0383.877.962

1 . K&t cau cong nghé chau Au Gubeam 14 két ciu cao cap
thép boc + bé tong c6t thép duoc lam tur thép tét nhat
clia Hoa Phét chi c6 du én nha cao tang hoac quy moé Ién
ma&i mua dugc.. Thép boc ma kém cla ton Viét Nhat, Hoa
Sen. Bé tong mac 300. San bé tong siéu nhe day 14 cm nhe
han san bé tong thuong day 10 cm. San day 14 cm nén cé
kha nang cach am, cach nhiét, chéng rung tét.

. Cot thép dugc tién ché tai nha mdy. Céng nhan chi viéc

lap dat cot thép nay vao dung vi tri ma khong can ghép
c6p pha g6 hay thép. Két cau bé tdng dé nguyén khéi lién
mot ldc la cot, dam, san. Gidm 50% s6 maoi néi. Khéng ¢ cép
pha g6 nén giam vat liéu gay 6 nhiém moi trudng.
3 . Gidm 50% thai gian thi cong.

4. Kha nang chéng tai dong dat tét han.

5 . Tiét kiém 5%-10% chi phi méng do két cau nhe hon.

CONG TY CO PHAN DAU TU PHAT TRIEN CONG NGHE GEC
Pia chi: S6 BT5.7, Khu dé thi Viglacera Hitu Hung, ngé 272,
dudng Hitu Hung, phuéng Tay M6, Nam Tu Liém, Ha Noi
Hotline: 0979.781.007 - 0963.977.962
Web: gec.com.vn - Email: gecvietham@gmail.com

Hinh 3. Thi céng hé dam cét GuBeam két hop san nhe khong cop pha.
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Q7 CONG TY CO PHAN KEHIN

© Toa nha Ket Hién, sd |, duirng Mé Linh, phurirng Lién Béao, TP Vinh Yén, tinh Vinh Phiic

Cong ty Co phan KEHIN hoat dong theo mé hinh tap
doan. VGi mo hinh hoat dong nay, KEHIN Group sé phat
huy dugdc siic manh tdng hop, nang cao nang luc canh
tranh, nang tam va vi thé trén thuong trudng, tao the
va luc mdi trong qua trinh hdi nhap va phat trién.

Ong Mguyén Viin Két - Chi tich KEHIN Group

Phéi canh
Cum coéng nqhiép
lang nghe
- Minh Phwong —
- b . . ,',7_ I

Song song vdi hoat dong kinh doanh ndi that cao cap, tii nam
2010, KEHIN Group da md rong kinh doanh sang céc linh vic méi
nhu: Xay dung dan dung, dudng giao thong; kinh doanh ha tang
cum cong nghiép, cac khu do thi; cho thué hoac ban nha xudng; tu
van, moi gidi bat dong san; xic tién dau tu...
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Ivory Villas & Resort

@@67 lae ng dinly (%)@ quang
Ivory Villas & Resort - Ky quan nghi du&ng ndm &m tron long mach thinh vuong tai viing ndi du lich Hoa
Binh xinh dep. La du dn tién phong dan dédu xu hudng séng xanh, s& hitu ngdi nha th hai ven dé, lvory

Villas & Resort mang dén nhiéu co hdi dau tw, an cuw va nghi dudng trong khéng gian ngdp tran thién

nhién cling hé tién ich ddng cdp.

Duoc kién tao- & dé cao 200m gilta hon 2000ha rirng, Ivory Villas & Resort mang dén mét cuéc séng gén
gli thién nhién v&i tdm nhin Panorama khéng gidi han. Dy dn gém 458 cdn biét thy doéc ddo, trong dé
¢6 Dinh thu T8ng théng phién ban gi¢i han vdi dién tich 1én d&n 1000m2 danh riéng cho nhitng chi nhan
tinh hoa. Tén vinh gid tri kiéu hdnh cda gidi thuong luy, tdn hudng cudc séng dinh cao, khdng dinh ddng

cdp d&c quyén chd nhan, Ivory Villas & Resort la lva chon chdc thdng cho nha déu tv théng thai!

IVORY VILLAS & RESORT - TUYET TAC NGU DiNH HAO QUANG
Website: www.ivoryresort.com Hotline: 1900 561 578
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GISI THIEU HOI THAO

“HOI THAO @USC TE PAO TAO, NGHIEN CUU VE AN TOAN CHAY
& CHAU A LAN THU 9 T8 CHUC TAI VIET NAM”

Ngdy 23 - 24 thang 11 néGm 2023

H&1 thdo Qudc t& ddio tao, nghién clu vé an todn chdy Ia sy kién duge 18 chic 2
nam/ 1&n tai cdc nudc ndm trong mang Iudi ddo tgo, nghién cldu vé an todn chay tai
Chau A. Hai thdo 1&n thd 9 - 2023 dudc chon t8 chidc tai Viét Nam, véi ban té chic
gdm Trudng Bai hoc Xay dung Ha N&i (HUCE), Trudng Pai hoc Phdng chay chila chay
(UFPF), Trudng Bgi hoc Khoa hoc Tokyo (TUS), Vién Quy hogch vé Kién trac dd thj (UAI.
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0 Thyc trang vé théch thie vé an todn chay
0 Cac van dé lién quan téi quy chudn va tiéu chuén an todan chay
0 Cac phudng phdp tinh todn, thiét k& va danh gia an toan thodat hiém.

0 Chia sé, phan tich kinh nghiém vé tu vén thiét k& va qudn Iy trong thuyc tién phong
chay va chua chay.

0 Chia sé cdc nghién clu vé an todn chdy cla sinh vién, hoc vién Cao hoc vé Nghién
clu sinh céc nudc.

CAC THOI HAN NOP BAI HOI THAO
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Nop bdo cdo (Full) : 15-10-2023
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NGHIEN CUU

ENgay nhan bai: 16/3/2023 BMNgay sta bai: 03/4/2023 MNgay chap nhan dang: 24/4/2023

Xac dinh dac diém cuia t6 chuc quan ly
du an dau tu xay dung su dung vén nha nudc

6 Viet Nam

|dentifying characteristics of project management organizations managing construction
investment projects using state capital in Vietnam

>PA0 QUOC VIET

Ban Quan ly dy an Dau tu xdy dung chuyén nganh, Bé Xay dung.

Email: viet1010@gmail.com

TGM TAT

Ban quan |y du an ddu tr xay dung chuyén nganh tai Viet Nam
|3 td chic quan Iy dv an ddu tu xay dung duge thanh lap & ca
cép B va cdp tinh dé quan Iy cac dr an dau tu xay dung sk
dung véin nha nwdc. Cac ban nay duge thanh lap hodc td chic
i hoat dang theo Thang tu 16/2016/NB-BXD va cac quy dinh
phap luat khéc dé tang cuang tinh chuyén nghigp trong hoat
dang, dugc dinh hedang dé tham gia hoat ddang quéan |y du &n lau
dai & nhiéu dy an khac nhau. D€ van dung céc co sa Iy thuygt
vé co céu td chic va quan Iy dr an dau tr xay dung vao td
chic bg may va td chirc hoat dong cia loai hinh td chic dac
biet nay, cén lam rd céc dac diém riéng coa chang. Nghién ciru
nay duoc thuc hién thang qua mat khéo sat vai 32 ban quan ly
du an chuyén nganh, ket hop vai viec phan tich cac quy dinh
phap luat ca lién quan. Kt qua khao st chi ra ndm dic trung
cia cac ban quan Iy du &n chuyén nganh & Viet Nam. Nam dac
diém riéng nay 1a cac can ci quan trong dé [am co si diéu
chinh, van dung cac ma hinh Iy thuyét hién cd vé co céu td
chirc va quéan Iy du an déu tur xay dung vao viec td chic bo may
va td chic hoat dong cia cac ban quéan |y dy an dau tu xay
dyng chuyén nganh tai Viet Nam, hé tre céc don vi nay hoat
ddng co higu qué hon.

Tir khda: Td chic quén Iy dv an; Ban quén Iy dy an ddu tu xay
dung chuyén nganh; quan Iy du an; dau twr xay dung; td chic ba
méy; td chirc hoat dang; du &n sir dung vn nha nuc.

ABSTRACT

The specialized construction investment project management board in
Vietnam is a construction investment project management organization
established at both the ministerial and provincial levels to manage
construction investment projects using state capital. These units have
been established or reorganized in accordance with Circular
[6/2016/ND-BXD and other relevant legal regulations to enhance
professionalism in operations; they are supposed to participate in long-
term project management activities. In order to apply the theories of
organizational structure and management of construction investment
projects into this particular type of organization, it is necessary to
clarify their characteristics. This study was conducted with a survey of
thirty-two specialized project management boards, combined with the
analysis of relevant legal regulations. The survey results reveal five
characteristics of those specialized project management boards in
Vietnam. These five specific characteristics are important bases to
serve as a basis for applying existing theoretical models on
organizational  structure and construction investment  project
management to organizing the organizational structure and project
management activities of those project management units, which
facilitate the units to operate more efficiently and effectively.
Keywords: Project management organization;  specialized
construction investment project management board; project
management; construction investment; organizational structure;
operation structure; projects using state capital.
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NGHIEN CUU KHDA HOC

1. DAT VAN PE

Trong qué trinh phat trién kinh té€ - xa hoi, dau tu xay dung
(BTXD) la linh vuc dugc quan tdm hang dau vi da tao ra co s& vat
chat |am tién dé cho su phat trién dat nudc. TU khi nha nudc ban
hanh cac quy dinh phap luat vé quan ly BTXD, da cé nhiéu hinh
thdc quan ly du an (QLDA) BTXD dugc gidi thiéu va dp dung, trong
d6 c6 hinh thuc st dung ban QLDA. Tuy nhién, trudc khi Luat Xay
dung s6 50/2014/QH13 ¢6 hiéu luc, cdc ban QLDA thudng dugc
thanh lap dé€ quan ly ting du an riéng biét; khéng c6 co ché, chinh
sach cu thé vé hoat dong lau dai ctia cac ban nay. Do d6, & cac du
an (DA) thuc hién sau van xay ra nhiing van dé ma cac DA trudc da
trai qua, gay anh hudng tiéu cuc dén viéc thuc hién dy an va hiéu
qua dau tu. Do 1a moét trong nhing ly do dan dén viéc Luat Xay
dung 2014 va Nghi dinh 59/2015/ND-CP dé cap dén viéc thanh lap
cac ban QLDA chuyén nghiép, khong giai tan sau khi hoan thanh
moi DA ma sé dugc giao quan ly nhiéu DA khac nhau. Cac ban
QLDA nay la céc ban QLDA BTXD chuyén nganh va cadc ban QLDA
DTXD khu vuc, dugc thanh lap theo cac dé an dugc xay dung trén
€0 s& cac huéng dan riéng, nhu Thong tu 16/2016/TT-BXD va cac
vdn ban, quy pham phap luat c6 lién quan khac.

Quy dinh phap luat & Viét Nam va nhiéu chuan muc quan ly du an
trén thé gidi cling da chi ra cac ndi dung chinh can trién khai quan ly
du an BTXD bao gém: quan ly vé pham vi, ké hoach céng viéc; khéi
lugng cong viéc; chat luogng xay dung; tién dé thuc hién; chi phi dau tu
xdy dung; an toan trong thi cdng xdy dung; bdo vé moi truong trong
xay dung; lua chon nha thau va hgp déng xay dung; quan ly rui ro;
quan ly hé théng théng tin cong trinh [1] va cac ndi dung can thiét
khéc, vi du nhu quan ly giao ti€p, quan ly cac bén hiu quan v.v... [14].
Nhu nhiéu nghién cdu trudc da chi ra, t6 chiic bd mdy va té chiic hoat
d6ng QLDA la nhiing yéu t6 then chét d€ nang cao chét lugng, ddm
bao su thanh cong clia viéc QLDA DTXD st dung v6n nha nudc [9].
Trong s6 cac bién s6 c6 anh hudng quyét dinh sy thanh céng ctia dy
an, ¢6 nhan t6 hoat ddng QLDA va cac nhan té lién quan dén ban than
du an [11]. Trong nhdm nhan t6 hoat déng QLDA, ngoai viéc hoach
dinh, thuc hién, quan ly va kiém soét du an, van dé thiét lap co ciu té
chtic phu hgp va hé théng trao d6i théng tin cling la nhing nhan t8
quan trong. D& thiét 1ap cc cdu phu hgp cho mét t chiic, can xem xét
sau thanh t6 clia viéc thiét ké t6 chic, d6 la chuyén mén hoéa céng
viéc, b6 phan héa/phan chia phong (ban), chudi ménh 1énh, tdm kiém
soét, tap quyén va phan quyén va chinh thic hoéa [16]. DSi véi cac t6
chiic QLDA, 1a mét loai hinh t8 chic méi xuat hién tir nhiing ndm
1990, lai thudng cé nhiéu du an dugc trién khai déng thdi, nén méi
mét du an lai dugc coi la mét té chiic nhé. Do d6, van dé hinh thanh
d6i ngl QLDA cho tiing du an la van dé can dugc quan tam [12]. Cam
nang QLDA cuda Vién quan ly du an (Project Management Institute -
PMI) da dé cap dén cac mo hinh t chiic khac nhau c6 thé dp dung cho
t8 chiic QLDA, tly thudc vao cach thic huy déng nhan su dé hinh
thanh bo may cho tung du an [14], cdc m6 hinh nay cling 4p dung cho
du &n xay dung [15]. Cac du an c6 dac diém khac nhau c6 thé can nhic
strdung mé hinh t& chiic bd may khac nhau, su khac biét dén ti nhiéu
khia canh, trong d6 dac biét quan trong la khia canh huy déng nguén
luc tham gia cac du an ti cac bd phan clia té chic, su tén tai cla vi tri
va vai trd clia Giam déc QLDA [14]. C6 thé ndi, da c6 kha nhiéu co s& ly
thuyét va bai hoc kinh nghiém c6 thé ap dung cho cac ban QLDA
chuyén nganh (BQLDACN) tham gia quan ly cac DA DTXD st dung vén
nha nudc & Viét Nam.

K& tur khi Théng tu 16/2016/TT-BXD ¢é hiéu luc dén nay, cac
ban QLDA chuyén nganh (BQLDACN) da dugc hinh thanh & tat ca
cac Bo c6 xay dung chuyén nganh va cac tinh, thanh phé truc
thuéc Trung uong, tham gia vao quan ly nhiéu du an BTXD. Tuy
chua c6 mét nghién ctiu nao dugc cdng bé rong rai danh gia day
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du vé t8 chiic hoat déng clia cdc ban QLDA nay, nhung nhiéu bao
cdo cling cho thay, cac don vi nay van gap nhiéu van dé trong khi
trién khai cac du an DTXD dugc giao. P& nang cao hiéu qua hoat
déng cta cac té chiic QLDA chuyén nghiép nay, can lam rd cac dac
diém cda chang, tir d6 ¢é can ci d€ van dung cac ly thuyét vé té
chiic quan ly du 4n va cac ly thuyét vé quan tri t8 chiic mét cach
phu hgp.

Bai bdo nay trinh bay két qua nghién ctru nham muc dich nhan
dién cac dac diém riéng clia cac BQLDACN trong cac DA st dung vén
nha nudc. Bai bao dugc két cau theo qua trinh tién hanh nghién clu,
di tr viec mé ta phuong phap va quy trinh khao sat, phan tich sé liéu
thu thap dugc déng thai so sanh, déi chiéu véi cac quy dinh phap luat
¢6 lién quan dé dat dugc muc tiéu nghién ctu.

2. PHUOGNG PHAP NGHIEN CUU VA KET QUA KHAO SAT

2.1. Phuong phdp va quy trinh nghién cau:

Bai bdo st dung phuong phép nghién cdu thuc trang théng
qua khao sat, vai ban cau hoi khéo sat dugc hinh thanh nhu la két
qua ctia mét nghién clu téng quan. Nghién ctru dinh lugng nay
dugc két hop vai phuong phép phan tich cac quy dinh phép luat
dé ddi chiéu, so sanh. Quy trinh nghién ctu thé hién & Hinh 1.

Téng hop vi

Thiét ké va thie

Nghién ciru

ting quan phin tich két qua

hién khdo sat

« Hinh thanh gia thuyét « Ké hoach khdo sit
- Xay dung cau hoi khio = Hoan thién bang hoi
sat + Thue hién khao sat
¥

+ Tong hop ké_t qui
= Phén tich, doi chicu
« Két ludn

Hinh 1. Quy trinh nghién ctiu

Nghién ctiu téng quan dugc trién khai dé hé trg hinh thanh gia
thuyét nghién ctu cling nhu céc van dé can dat cau hoi khao sat.
Khao sat thuc trang trudce khi ti€n hanh can dugc 1ap ké hoach. Ban
cau hoi dugc hoan thién, chuyén sang thiét ké trén Googleform va
dugc gui théng qua cac kénh giao ti€p nhu email, Zalo t6i cac déi
tuong phu hgp. Két qué khao sat dugc téng hop lai, sau dé chia
nhém dé théng ké, phan tich. Cac két qua rat ra dugc so sanh, déi
chiéu véi cac quy dinh phéap luat va thuc té cac dy an theo cac
nguén dir liéu s cap d€ nang cao tin tin cay.

2.2. Méu khdo sdt ctia nghién ctu:

K&t qua khao sat thu dugc 46 phiéu tra 18i, trong d6 c6 08
ngudi tham gia khéo sat trung t6 chuc; 01 ngudi tham gia ti Ban
QLDA dau tu xay dung khu vuc dugc thanh 1ap & cap B, cg quan
ngang bo; 04 ngudi tham gia cudc khao sat tu Ban QLDA BTXD
khu vuc dugc thanh 1ap & cap huyén, thi xa; 01 ngudi thudéc Ban
QLDA dau tu xay dung ctia mot trudng Dai hoc. Vi nghién cu can
mo td t8 chiic ting BQLDACN, nén chi c6 mét phan héi tor méi
BQLDACN dugc chdp nhan. Do pham vi nghién ctu nay chi tap
trung vao cac BQLDACN, céc ban QLDA loai khac sé khéng phai la
doi tuong nghién ctru. Ban ghi tét nhat trong s6 cac ban tra 1oi tu
cung mot BQLDACN dugc luu gilf va nhiing ban tra 15i khac sé bi
x6a. Cac ban cau hoi trung lap va khéng du diéu kién da bi xéa
khai dr lieu, con téng s6 c6 32 ban cau hdi du diéu kién dé phan
tich. S6 nam kinh nghiém cla nhiing ngudi tham gia khao sat dao
déng tur 3 dén 25 nam, trung binh la 13,6 nam, con s6 nay kha cao
dé dam bao rang ho c6 du trai nghiém dé hiéu ré cac hoat déng
cta don vi minh. Hon nira, trong s6 nhitng ngudi tham gia, c6 18
nha quan ly cac cap va 14 nhan vién, nhimng ngudi cé thé cung cap
cac quan diém khac nhau vé cac Ban QLDA cta ho.

Bang 1 trinh bay phan bé mau khao sat theo cac tiéu chi khac
nhau. Theo cap quyét dinh thanh lap, c6 27 BOQLDACN cép tinh (84,4%)
va 05 BQLDACN cap Bo (15,6%). Theo linh vuc hoat déng (chuyén
nganh), c6 17 BQLDACN dan dung va cong nghiép (53,1%), 04
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BQLDACN cong trinh giao thong (12,5%); 03 BQLDACN cong trinh
néng nghiép va phat trién néng thén (9,4%), 01 BQLDACN ha tang va
phét trién do thi, 01 BOLDACN céng trinh van héa xa hoi (méi loai
3,1%). Dac biét, c6 05 BQLDACN cép tinh quan ly cac du an cho ca ba
chuyén nganh dan dung va cong nghiép, giao thong, va néng nghiép
va phat trién néng thon, va 01 BQLDACN quan ly hai chuyén nganh
giao théng cling nhu néng nghiép va phét trién néng thon (tng la
18,8%). Két qua khao sat cling cho thay, thuc té cac ban quan ly dugc
khao sat da quan ly cac loai du én theo cac chuyén nganh nay. C6 thé
thdy la cac loai ban QLDA theo céc tiéu chi khac nhau déu dugc khao
sat, mau khao sat thu dugc c6 day du dai dién cla cac loai ban khac

lugng BQLDACN c6 chi tiéu viéc lam 20-30 chiém ty 1& dén 21,9%
(7/32) trong khi d6é cdc BQLDACN c6 chi tiéu viéc lam tur 30-40 va
40-50 c6 cung ty & 15,6% (5/32). Cac BQLDACN cé s6 lugng tir 50-
60 chiém ty 1& 12,5% va <20 chiém ty 1é 9,4%. V& co cdu nhan su,
hau hét cac BQLDACN dugc khao sat déu cé su théng nhat trong
€d cau nhan sy, bao gém cac bé phan nhu: lanh dao cao cap (Ban
Giam d6c), bd phan diéu hanh quan ly (trudng, pho phong va
Giam déc QLDA), bd phan chuyén mén (ky thuat, kinh té&, phap ly,
.), bd phan hé trg (thu ky, hanh chinh) va vi tri khac nhu nhan vién
lam viéc theo hgp dong thai vu.
Bdng 3: Chi tiéu vi tri viéc lam cia BQLDACN

nhau, ké ca cac trudng hgp ngoai 1& nhu cac ban quan ly du an hén TT | Chitiéu vi tri viéc lam S8 lugng (sé ban) Tylé %
hgp chuyén nganh.
Bang 1: Phan loai BQLDACN tham gia khao sat ! <20 3/32 2.4
Sé Tylé 2 20-30 7/32 21,9
T Loai ban
lugng (%) 3 30-40 5/32 15,6
I Theo cdp quyét dinh thanh Iép 4 40-50 5/32 15,6
1 Cap bo, nganh co quan Trung uong 5/32 15,6% 5 50-60 4/32 12,5
2 Céap tinh 27/32 84,4% 6 >60 8/32 25,0
] Theo linh vu'c hoat dong b. Théng tin du dn cdc ban quan ly du dn ddu tu xdy dung chuyén
A A ~ — nganh quan ly
0,
! Xy dung dan dung va cong nghiép 17/32 33,1% K&t qua khao sat cho thay, c6 01 BQLDACN tham gia khao
2 Xay dung cong trinh giao théng 4/32 12,5% sat chi thuc hién 01 du &n trong cd giai doan 2018-2020, 31

Xay dung céng trinh ndng nghiép va
3 i 3/32 9,4%
phat trién ndng thén

4 | Xaydung hatangvaphattriéndothi | 1/32 3,1%

5 Xay dung cong trinh vdn hoa xa hoi 1/32 3,1%

6 H6n hgp nhiéu loai cong trinh 6/32 18,8%

2.3. Két qua khdo sdt thuc trang:

a. Churc ndng hoat dong, chi tiéu vi tri viéc lam cua cdc ban quadn
ly du dn dau tu xdy dung chuyén nganh

Két qua khao sat vé viéc thuc hién cac chdc nang, nhiém vu ctia
BQLDACN dugc trinh bay trong Bang 2. Theo d6, BQLDACN thuc
hién chic ndng QLDA théng qua hgp déng Gy thac Tu van QLDA
chiém ty 1& 87,5% (28/32); truc ti€p lam cha dau tu véi 84,6%
(26/32) va dai dién ch dau tu chiém ty 1& 50% (16/32). Két qua
khao sét ciing cho thdy nhiéu BQLDACN da mé réng thi trudng cla
minh théng qua hoat déng Tu van QLDA cho cac du an khéng phai
thudc nguén vén nha nudc; cu thé, c6 12 BQLDACN chiém ty lé
37,5% da cung cap dich vu ctia minh cho cac d6i tugng nay.

Bang 2: Thuc hién chiic nang, nhiém vu tai BQLDACN giai
doan 2018-2020

BQLDACN con lai déu dugc giao quan ly nhiéu du an déng thaoi.
S6 lugng du an ma moét BQLDACN quan ly trong mét ndm dao
doéng rat 16n tir 09 dén 114 du an. Trung binh, mot BQLDACN
tham gia khao sat phu trach 28,8 du an méi nam. Quy mé céc
du dn ma BQLDACN thuc hién trong giai doan 2018-2020 dugc
trinh bay trong Bang 4.

Theo d6, phan I6n cac BQLDACN quan ly cac dy an nhom B
va nhom C véi ty |é tuong Ung [a 93,8% va 90,6%. Cac BQLDACN
c6 du nhém A chiém ty 1& 21,9% (7/32) va c6 02 BQLDACN tham
gia QLDA quan trong quéc gia. S6 liéu nay ciing phan anh thuc
té s6 lugng cac du an c6 quy md I6n nhu du &an quan trong
quéc gia va du an nhém A thudng it hon cac du én nhém B va
nhém C. Hon n(a, theo quy dinh phap luat hién hanh, déi véi
cac du an nhom A c6 cong trinh cap dac biét, du an ap dung
c6ng nghé cao dugc Bo trudng Bé khoa hoc va Cong nghé xac
dinh bang van ban thi dugc thanh lap Ban QLDA DTXD moét du
an. Vi vay, s6 lugng BQLDACN quan ly du an nhom A cing it
hon va sé lugng du an nhom B va nhém C chiém ty trong phan
I&n trong cac BQLDACN nay.

Bang 4: Quy mé, tinh chat du an ctia cac BQLDACN duoc
khao sat

TT | Quym§, tinh chat du an Sé lugng Ty 1& (%)
1 Du an quan trong qudc gia 2/32 6,3%

2 Dy én nhém A 7/32 21,9%
3 Du an nhém B 30/32 93,8%
4 Du an nhém C 28/32 87,5%

T Chic nang, nhiém vu giai doan S8lugng | Tylé

2018-2020 (s6ban) | (%)

1 Truc ti€p lam Chu dau tu 26/32 84,6

2 Dai dién Cha dau tu 16/32 50,0

3 Ky hgp déng ty thac Tu van quan ly 28/32 87,5
dyan

4 Tu van quan ly du an 12/32 37,5

Két qua khao sat tir Bang 3 cho thay sé lugng BQLDACN ¢ vi
tri viéc lam 16n hon 60 chiém ty & 25,0% (8/32). Ti€p theo la s6

Vé cap cong trinh clia cac ban dugc khao sat, két qua khao sat
téng hgp tai Bang 5 cho thdy phan 16n cac BQLDACN quén ly cac
cdng trinh cdp Il va cap lll véi ty 1& tuong Ung la 84,4% (27/32) va
93,8% (30/32). C6 16/32 (50,0%) BQLDACN c¢6 quan ly cac céng
trinh cdp IV va 12/32 (37,5%) BQLDACN c6 cong trinh cap I. Chi ¢
02 BQLDACN da/dang quan ly cong trinh cap dac biét, trong dé cé
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NGHIEN CUU KHDA HOC

01 Ban QLDA chuyén nganh xay dung va dan dung cap b va 01
Ban QLDA chuyén nganh dan dung va cong nghiép cap tinh.

Bang 5: Cap cong trinh cac BQLDACN tham gia khao sat
quan ly

1T Quy mé, tinh chat du an S6 lugng Ty & (%)
1 Cap dic biét 2/32 6,3%

2 Capl 12/32 37,5%
3 Capll 27/32 84,4%
4 Caplil 30/32 93,8%
5 Cap IV 16/32 50,0%

Khi dugc hoéi vé cdp cong trinh phé bién nhat trong cac du
an ho tham gia, cac BQLDACN ¢6 cau trd Ioi kha phan tan. Co
15/32 (46,9%) BQLDACN tra I13i rang ho quan ly cac céng trinh
cap Il nhiéu nhat, 11 BQLDACN chiém ty & 34,4% quan ly cac
coéng trinh cap Il nhiéu nhat. S6 lugng BQLDACN quan ly cong
trinh cdp IV nhiéu nhat la 04 chiém ty 1& 12,5% va chi c6 02
BQLDACN quan ly céng trinh cap | nhiéu nhat.

3. KET QUA NGHIEN CcU'U VA BAN LUAN

3.1. Chdc ndng, nhiém vu cua cdc BOLDACN

Theo quy dinh tai Luat Xay dung, BQLDACN do co quan c6
thdm quyén thanh 1ap theo quy dinh, la dan vi su nghiép cong
lap. BQLDACN dugc ap dung déi vai du an st dung vén dau tu
cdng khi ngudi quyét dinh dau tu giao quan ly thuc hién. Can
cUr diéu kién cu thé cla du an st dung vén dau tu céng, ngudi
quyét dinh dau tu giao BQLDACN lam ch( dau tu. BQLDACN
dugc thuc hién tu van QLDA cho cac du an khac hodc thuc hién
mot s& cong viéc tu van trén co s& bao dam hoan thanh nhiém
vu QLDA dugc giao va dap ung yéu cau vé diéu kién nang luc
theo quy dinh khi thyc hién céng viéc tu van [2]. K&t qua tur
Bang 2 cho thdy, BQLDACN thuc hién chiic nang QLDA théng
qua hgp déng ay thac Tu van QLDA, truc ti€p lam chu dau tu
vGi 84,6% (26/32), dai dién chu dau tu chiém ty 1é 50% (16/32)
va tham chi la cung cép dich vu tu van khac.

Nhu vay, BQLDACN thuc hién nhiéu chic nang, nhiém vy
khac nhau. Mac du BQLDACN ciling da mé& réng thi truong bén
ngoai dé cung cap céc dich vu tu van QLDA, nhung chuc nang,
nhiém vu cht yéu la QLDA la dudi vai tro ch dau tu, dai dién
chd dau tu trong cac du an DTXD s dung vén nha nudc. Do do,
hoat déng cla ho chu yéu khéng vi Igi nhuan. Do d6, dic diém
tht (i) cta don vi nay la don vi sy nghiép céng lap (khong phai
la doanh nghiép diung nghia) thuc hién cadc nhiém vu QLDA, cé
thé déng nhiéu vai tro khac nhau trong cac du én khac nhau,
nhung hoat déng cha yéu khéng vi lgi nhuan. Do hoat déng
khéng vi lgi nhuan nén déng luc hoat dong va tim kiém cong
viéc cla céc dan vi nay sé co su khac biét so véi cac té chuc
hoat déng vi Igi nhuan.

3.2. Nhiém vu quan ly dy dn ddu tu xdy dung s dung vén nha
nuéc

Trudc khi Luat Xay dung s6 50/2014/QH13 ¢6 hiéu lyc, cac
ban QLDA thudng dugc thanh lap d€ quén ly tung du &n riéng
biét; khédng c6 co ché, chinh sach cu thé vé hoat dong lau dai
clia cac ban nay. Do d6, & cac du an thuc hién sau van xay ra
nhitng van dé ma cac dy &n trudc da trdi qua, gay anh hudng
tiéu cuc dén viéc thuc hién du an va hiéu qua dau tu. BQLDACN
dugc thanh lap theo Luat Xay dung 2014 la cac ban QLDA
chuyén nghiép, khéng giai tan sau khi hoan thanh méi du an
ma sé dugc giao quan ly nhiéu dy an khac nhau. K&t qua khao
sat cho thav. chi c6 01 BOLDACN tham aia khao sat chi thuc
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hién 01 du an trong cd giai doan 2018-2020, con lai 31
BQLDACN con lai déu dugc giao quan ly nhiéu dy an déng thai.
Khao sat cling dugc thuc hién dé kiém tra quy mé cac du an ma
BQLDACN thuyc hién trong giai doan 2018-2020, nhu dugc trinh
bay trong Bang 4. Theo d6, phan 1én cac BQLDACN quan ly cac
du an nhém B va nhom C véi ty 1é tuong Uing la 93,8% va 90,6%.
Cac BQLDACN c6 du nhom A chiém ty 1& 21,9% (7/32) va c6 02
BQLDACN tham gia QLDA quan trong quéc gia.

Nhu vay, cac BOLDACN khéng nhiing quan ly nhiéu dy &n
déng thai ma ho cling thuc hién céc dy an v6i quy mé va nhiéu
nguén vén khac nhau. Mac du sé liéu chi ra rdng cdc BQLDACN
quan ly cac du an sir dung vén dau tu cong la nhiéu nhat. Tuy
nhién, ho cling tham gia quan ly ca déi véi dy an s dung
ngudn vén nha nudc ngoai dau tu cong clng nhu vén khac.
Diéu nay ciing phu hop véi quy dinh phap luat hién nay khi
BQLDACN dugc giao quan ly thuc hién dong thai hoac lién tuc
cac dy an thudc cung chuyén nganh [2]. Do d6, BQLDACN tham
gia vao nhiéu du an DTXD, trong sé d6 c6 cac du an dugc thuc
hién song song, hoadc go6i ti€p, nhung khéng nhat thiét c6 maoi
quan hé véi nhau (dac diém thu ii).

3.3. Co cdu t6 chirc va nhdn su t6 chic quaén ly du dn ddu tu
xdy dung st dung vén nha nudc

Theo quy dinh tai Luat Xay dung sta d6i 62/2020/QH14,
BQLDACN dugc t6 chic phu hgp véi chiic nang, nhiém vu dugc
giao, s6 lugng, quy mé cac du an can phai quan ly va gém cac
bd phdn chl yéu sau: a) Ban giam déc, cac giam d6c QLDA va
cac bd phan truc thudc dé gitap BQLDACN thuc hién chic ndng
lam chd dau tu va chic nang QLDA; b) Gidm d6c QLDA cua cac
BQLDACN phai c6 du diéu kién nang luc theo quy dinh; ca nhan
phu trach cac linh vuc chuyén mon phdi ¢6 ching chi hanh
nghé vé giam sat thi céng xay dung, dinh gia xay dung c6 hang
phu hgp véi nhém dy an, cap céng trinh va céng viéc dam
nhan. Quy ché hoat déng ctia BQLDACN do ngudi quyét dinh
thanh lap xem xét, quyét dinh, trong dé phai quy dinh ré cac
quyén, trach nhiém gitra bd phan thuc hién chic nang cha dau
tu va bd phan thuc hién nghiép vu QLDA phu hgp véi quy dinh
cla phap luat vé xay dung va quy dinh cta phap luat khac cé
lién quan [2].

Trong qua trinh hoat déng, can ct quy mo, s6 lugng, diéu
kién cu thécta cac du an dugc giao quan ly, Giam déc
BQLDACN dé xuat phuong an t6 chiic va quy dinh chiic nang,
quyén han, tranh nhiém cac phong/ban truc thudc trén co s@
phan céng thuyc hién theo tiing chiic nang, nhiém vu hoac két
hgp gita cdc chiic ndng, nhiém vu dugc giao dé trinh ngudi
quyét dinh thanh lap quyét dinh s6 lugng va tén goi cac
phong/ban [1]. Nhan su cia BOQLDACN dugc quy dinh gém cac
chtic danh chi ch6t nhu: Giam d6c, cac Pho giam ddc, Ké toan
trudng do ngudi quyét dinh thanh Iap ban QLDA bé nhiém va
mién nhiém. Giam d6c QLDA la chuc danh chuyén mén QLDA
do Gidm d6c ban QLDA bé nhiém, mién nhiém va dugc bé tri
lam viéc tai cac phong/ban diéu hanh du an. Bién ché va s6
lugng ngudi lam viéc ctia BQLDACN dugc xac dinh trén co s dé
an vi tri viéc lam va co cau vién chic theo chic danh nghé
nghiép dugc phé duyét. Do do, loai ban nay mang dac diém thua
(iv) 1a: co cdu t6 chirc va nhan su cla cac ban bi gii han bai dé
an thanh 1ap/t6 chuc lai da dugc cdp c6 thdm quyén phé duyét,
viéc thay déi sé doi héi nhiéu thai gian va c6 thé kho thuc hién.

3.4. Hoat déng quan ly du dn dau tu xdy dung su dung vén
nha nuéc

Trong cac du an DTXD s dung vén nha nudc, cé nhiéu bén
tham gia vao qua trinh trién khai du an tu giai doan chuéan bi,
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giai doan thuc hién dén giai doan hoan thanh céng trinh dua
vao sU dung. Hoat dong QLDA khong chi thuc hién céc néi
dung quan ly du an BDTXD theo quy dinh ma hoat dong QLDA
cling la hoat dong quan ly cdc bén hiu quan [88]. Cac bén
tham gia vao du an BDTXD s dung vén nha nudc cé thé bao
goém: ngudi quyét dinh chl truang dau tu, ngudi quyét dinh
dau tu, nha tai trg von, cht dau tu (néu co), cac nha cung tng
nguén luc, sdn pham, dich vy, ngudi dung va cdng déng. Ngudi
quyét dinh dau tu va/hoac ngudi quyét dinh cha truong dau tu
c6 anh huéng I6n dén viéc t8 chic QLDA c6 dugc giao du an
hay khéng, néu t6 chiic QLDA ddéng vai trod 1a don vi cha dau tu.
Trong trudng hop té chiic QLDA ddng vai trd dai dién cha dau
tu hoac don vi QLDA (thong qua giao viéc, Gy thac hay dau
thau), chd dau tu sé cé anh hudng tuong ty. Do do, ngudi quyét
dinh cha truong dau tu, ngudi quyét dinh dau tu va/hodc cha
dau tu (co vai tro tuong tu khach hang cla té chiic) sé 1a cac
bén hitu quan quan trong. Bén canh d6, cac nha tu van, nha
thau, nha cung cép thiét bi céng nghé, ngudi st dung/van
hanh cong trinh va cong dong, 1a cac bén hitu quan c6 anh
hudng dén cac du an BTXD, cling trd thanh cac yéu t6 can xem
xét khi nghién ctu t8 chic bé may va té chiic hoat dong cla té
chitic QLDA DTXD st dung vén nha nudc. Diéu nay hinh thanh
dac diém thu (iii) 1a: hoat dong QLDA 13 loai hoat ddng lién t8
chiic, 8 do6 viéc quan ly khong chi goi gon trong chinh ban
QLDA (trong mét t8 chiic) ma ma réng ra cac bén truc ti€p va
c6 thé gian tiép, tham gia trién khai du an (nhiéu té chuc), dan
vi QLDA phai quan ly ca cac hoat déng trong dy an clia cac bén
hru quan.

3.5. Tinh chdt quan ly du dn ddu tu xdy dung st dung vén nha
nudc

BQLDACN Ila t6 chic QLDA DTXD dung dugc thanh lap & cac
B9, nganh Trung uong va cac tinh/thanh phé truc thudc Trung
uong dé quan ly cac du én BTXD st dung vén nha nudc. Theo dinh
huéng phat trién nganh Xay dung Viét Nam, t6 chiic tu van QLDA
DTXD dugc phat trién theo mé hinh chuyén nghiép, c6 nang luc
quan ly téng hgp vé du an bao gém ca kinh té, ky thuat, moi
trudng, xa héi va phap luat lién quan dén BTXD vai viéc xay dung
déi ngl chuyén gia tu van gidi, c6 da nang luc QLDA d6i vai cong
trinh dan dung cao trén 40 tang, cong trinh céng cdng, cdng trinh
ha tang quy mé 1én, ky thuat phuc tap [3]. Doi tugng cla cac
BQLDACN la céac du &n BTXD, thudng ¢é nhiing dac diém chi yéu
nhu: c6 muc tiéu va két qua xac dinh (muc tiéu va két qua can dat
dugc da dugc xac dinh trudc); khi két thuc dé lai mot két qua duy
nhat (khoéng lap di 13p lai); c6 tinh ca biét (khong c6 cac du an hoan
toan giéng nhau); c6 khoang thdi gian thuc hién xac dinh truéc (c6
thoi diém bat dau va thai diém két thic); va nguén luc (tai chinh,
nhan luc, vat luc) dé thuc hién du an dugc an dinh trudc (chi phi
xac dinh) [5].

Nhu vay, bén canh viéc xay dung mé hinh té chic chuyén
nghiép, viéc nang cao kha ning dé€ quan ly cac du an BTXD ¢6
quy mé ngay cang tang, tinh chat phuc tap cang I6n ciing dugc
dinh hudng dé phat trién cac t6 chic tu van QLDA BTXD. Do
do, cac dy an DTXD ho tham gia c6 dac trung la tinh duy nhat,
va xu hudng la cang ngay cang c6 nhiéu du &n 16n va phic tap
(d&c diém v).

4, KET LUAN

Bai bao da trinh bay viéc nghién cltu cac dac diém té chuic
QLDA DTXD st dung vén nha nudc dua trén ly thuyét t6 chic
va QLDA, tich hop cac yéu té riéng biét cla cac t6 chiic QLDA
dugc thanh 1ap dé quan ly cac dy an BTXD s dung v6n nha

nudc & Viét Nam. Cac dic diém chinh cla t6 chic QLDA BTXD
st dung vén nha nudc gém nam yéu té chinh la: (i) la don vi sy
nghiép cong lap (khéng phai la doanh nghiép diung nghia) thuc
hién cac nhiém vu QLDA, c6 thé dong nhiéu vai trd khac nhau
trong cac du an khac nhau, nhung hoat déng cha yéu khéng vi
Igi nhuan (ii) tham gia vao nhiéu du an DTXD, trong s6 d6 co
cac dy an dugc thuc hién song song, hodc géi ti€p, nhung
khéng nhat thiét c6 méi quan hé vai nhau, (i) hoat ddng QLDA
Ia loai hoat dong lién t6 chic, & d6 viéc quan ly khéng chi goi
gon trong chinh ban QLDA (trong mét t6 chiic) ma mé réng ra
cac bén truc ti€p va cé thé gian tiép, tham gia trién khai duy &n
(nhiéu t8 chuc), don vi QLDA phai quan ly cd cac hoat dong
trong du &n cla cac bén hiu quan, (iv) co ciu té chiic va nhan
su cla cac ban bi gigi han bgi dé an thanh 1ap/té chic lai da
dugc cdp c6 thdm quyén phé duyét, viéc thay ddi sé doi hoi
nhiéu thdi gian va c6 thé kho thuc hién va (v) cac du an DTXD
ho tham gia cé dac trung la tinh duy nhat, va xu hudng la cang
ngay cang c6 nhiéu dy an 16n va phuc tap.

Nghién ctu nay chi dung lai & viéc nghién clu cac dac diém
cla t6 chdc QLDA BTXD st dung v6n nha nudc lam tién dé cho
viéc nghién clu vé té chiic bd may va té chic hoat dong dé
phl hgp véi yéu ciu thuc té hién nay va xu thé phat trién cua
nganh Xay dung.
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TGM TAT

(luén ly chét lrong da tréi qua nhiéu giai doan phat trién. Khi dau tir kigm
sodt chét lugng (AC), chuyén qua dam béao chat lugng (RA), kigm soét
chét lwgng tong hp (TEC), cho dén hé théing quén ly chét lrong toan dign
(TOM). Hien nay hau hét cac cong ty Nhat Ban van hanh he théng quan Iy
chét lugng toan dién. Higu qué cia hé thang quén ly chét lugng toan dign
the hién ri & chat lrgng cao cia cac san phdm cong nghiép - dich vu ciia
Nhat Ban trén khép the gioi. Cac nha thau xay dung & Viet Nam ciing da ap
dung hé théng kiém so&t chét lrgng tding hop ciing nhur trigt Iy cia he
thaing quan Iy chat lrong toan dign tir nhigu ném nay. Tuy vay, chat lrong
cac cong trinh xdy dung & Vigt Nam duwdmg nhu chua duge céi thign nhu
ky vong. Bai bao nay phan tich va tdng ket kinh nghiém quén Iy chét lugng
tai mAt sd cang trinh xdy dung thyc &, ddi chigu vai y thuyét phat trién
chirc néng chét lwong (QFD), dé tir da rit ra céc bai hoc kinh nghiém cho
cing tac xdy dung ke hoach chét lwgng cong trinh.

Tir khoa: He thang quén Iy chat lrong; cong trinh xay dun; ké
hoach chat lugng; ké hoach nghiém thu/ thi nghigm

ABSTRACT

The quality management has gone through many stages of
development. Starting from quality control (OC), through quality
assurance ([A) and total quality control (TQC), to the total quality
management (TUM). Currently, most Japanese companies are
applying TOM. The effectiveness of total quality management is
evident in the high quality of Japanese industrial products and
services around the world. Vietnamese construction companies
have also been applying total quality control as well as total
quality management for a long time. But the quality of
construction works in Vietnam to some extent is still not high. This
article analyzes and summarizes quality management experience
at a few actual construction sites, compared with the theory of
quality function development (QIFD), from which to draw lessons
learned for the project quality planning.

Keywords: (uality management system; construction project;
project quality plan; inspection and testing plan.

1. TONG QUAN VE QUAN LY CHAT LUONG

Cong trinh xay dung la mot loai hang héa ddc biét, khac véi cac
hang hoa théng thudng. San pham la nhiing céng trinh xay dung
dugc hoan thanh véi su tham gia clia cac don vi lién quan. Do do,
can xay dung quy trinh dé kiém soét chat ché cac tiéu chi ky thuat
phat trién tU cac yéu ciu clia cht dau tu & tat ca cac giai doan thi
cong, trén co s& tuan thu cac quy dinh cla cac van ban phap luat,
cac tiéu chudn, quy chuan, quy pham nha nudc va chuyén nganh.

Arditi D. va Gunaydin H.M,, [1] chi ra rdng céc hé théng quan ly
chat lugng c6 thé dua vao cac khia canh sau day: su cam két clia
Ianh dao va su cai thién chat lugng lién tuc tai tiing cdng doan san
Xuat; tat ca cac nhan su phai dugc huén luyén vé ly thuyét va thuc
hanh & moi cap d6, moi giai doan clia du an; t8 chuc lam viéc
nhém dé moi ngudi dugc hé trg nham dam bao thanh céng cho ¢4
nhan va cd nhém; st dung théng ké dé diéu hanh chat luong; can
do ludng chi phi cho chat lugng cao; lam hai long khach hang bao
gém khach hang bén trong va bén ngoai. Cac yéu cau ctia chi dau
tu phai xac dinh ngay tir khi bat dau du an va phai dat dugc su
thong nhat gilta ch dau tu va don vi tu van. Mot ho so thiét ké cé
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chat lugng phai tich hgp tat ca tiéu chi ky thuat anh hudng I6n
nhat dén chat lugng cong trinh. Cac tac gia két luan rang cai tién
chat lugng trong cdng nghiép xay dung cé mot ti€m nang vé cung
to 1én. Trong quan ly du an xdy dung viéc khac phuc 16i va cham
tré ti€n do la khong thé chdp nhan dugc. Quén ly chat lugng cong
trinh xdy dung can phai chd trong dén viéc thiét 1ap cac quy trinh
thi céng. Triét ly quan ly chat lugng toan dién la lam viéc nhom va
cdng tac, Tan & Hamzard [2] da chi ra mot s6 van dé lién quan dén
quan ly chat lugng ctia cac nha thau xay dung vi du: c6 qua nhiéu
thi tuc gidy tg, tinh chat thai vu cda luc lugng lao ddng, nhan vién
hién trudng xem TQM la khong lién quan, khé do luding két qua,
gia thau clia thau phu thap va cac nha thau phu va nha cung cap
khéng quan tam dén TQM. Sau khi phan tich cac van dé lién quan
dén quan ly chat lugng cac tac gia da dua ra cac két luan: (1) Quan
ly chét lugng toan dién chua dugc xem la sy tat yéu va can thiét;
(2) Bang ky 1SO chi yéu nham muc dich tié€p thi; (3) Viéc thyc hién
quan ly chét lugng dugc xem la phuong tién dé thuc hién cac
nghia vu theo hgp déng thay vi d& dap ung nhu ciu ctia khéach
hang; (4) Cac céng cu va ky thuat quan ly chat lugng thudng dugc
cac nha thau xay dung ap dung la cac phuong phap truyén thong
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nhu thi nghiém va kiém tra. Cac phuong phép khac c6 thé dugc ap
dung tuy thudc vao kinh nghiém riéng cta tiing nha thau hodac la
do yéu cau ctia chti dau tu/ tu van; (5) Can tang cudng su lanh dao
va sy tham gia clia lanh dao cao nhat clia nha thau xay dung trong
cdng tac quan ly chat lugng; (6) Can tang cudng hon nifa viéc phan
b& nguén luc tai chinh va nhan luc cho viéc thuc hién quan ly chat
lugng; (7) Hau hét cac van dé vé quan ly chat lugng thudng gap
déu c6 lién quan dén béi canh dia phuang va do d6 can dugc chu
y. Tang va Kam [3] nhan thay rang nhiém vu khé khan nhat trong
viéc trién khai ISO 9001 trong cac céng ty tu van ky thuat & Hong
Kéng la (1) Lam cho céc ky su hiéu va chdp nhan hé théng; (2) Su
hé trg manh mé tur ban lanh dao va (3) Su giao tiép hiéu qua. Dua
trén cac cudc phéng van dugc thuc hién & Thuy Dién, Landin [4]
lap luan rdng trong qua trinh xay dung, nhiéu khai niém trong 1SO
9001 dudc cho la qua tritu tugng va qué kho hiéu. Ong ciing lap
ludn rang dudng nhu nha thau khé c6 thé cai thién kha ning canh
tranh va hoat déng hiéu qua hon chi bang cach st dung ISO 9001
do cé nhiéu giai doan thi céng va véi cac lgi ich khac nhau.
Moatazed-Keivani et al. [5] chi ra mét s6 trd ngai nhu tinh trang
quan liéu, chi phi tang thém, tiéu thu thoi gian va cac van dé giai
thich lién quan dén ap dung tiéu chudn 1SO 9000 trong nganh Xay
dung & Vuong quéc Anh. Kumaraswamy va Dissanayaka [6] cho
rang ba két qua tiéu cuc dang ké nhit ma cac nha thau Héng Kéng
gap phai vé chiing nhan 1SO 9000 la: (1) Nhiéu tha tuc gidy td hon;
(2) Ton nhiéu thai gian han cho viéc quan ly va (3) Gia tang bo may
quan liéu. Abdul-Rahman [7] da quan sat thdy moét s6 thiéu sét lién
quan dén viéc trién khai quan ly chat lugng & Vuang quéc Anh,
chdng han nhu: (1) Hé théng QA va TQM khéng dugc trién khai
trén quy mo day du; (2) Mdc dé cam két khac nhau gitta quan ly
cdp cao va nhan vién cong trudng; (3) Quan ly chat lugng chi gigi
han & giai doan thi cdng ma théi. Low [8] cho rang hau hét cac nha
thau & Singapore xem cac van dé lién quan dén con ngudi la quan
trong nhat trong viéc thuc hién dam bao chat lugng. Serpell [9] da
quan sat thay cac rao can vé van hoa va thoi quen trong viéc thuc
hién hé théng chat lugng. Trong mot nghién clu vé quan ly chat
lugng clia mot dy an xay dung co s& ha tang quy mo Ién & Hong
Kéng, Au va Yu [10] da phat hién ra rang cac van dé chat luong
thudng xay ra trong linh vuc ki€ém soat tai liéu, kiém tra chat lugng
va cac quy trinh x{ ly. Lai et al., [11] chi ra nhiing diém yé&u kém
trong viéc thuc hién quan ly chat lugng nganh Xay dung & Héng
Kong lién quan dén viéc truyén dat thong tin, cai tién chat lugng
va té chuic lam viéc nhom dé cai thién chat luong. Kubal [12] lap
luan rang nganh Xay dung dang thiéu sy giao ti€p cdi mé va hé trg
1&n nhau bat nguén tir méi quan hé dua trén niém tin gilta nhiing
ngudi tham gia du an dé cai thién thuc chat vé chat lugng. D6 TMD
[13] da liet ké mot s6 quan diém sai lam vé chat luong phé bién
hién nay & Viét Nam va cac nudc dang phat trién. D6 la: (1) Chat
lugng cao doi hoi chi phi lén; (2) Néu nhan manh vao chét lugng sé
lam gidm nang sudt; (3) Quy 16i chat lugng san pham kém cho
ngudi cdng nhan; (4) Cai tién chat lugng doi héi dau tu I6n; (5)
Chat lugng chi c6 thé dugc dam bao bdi thanh tra chat ché. Tat ca
nhiing diéu nay dan dén tam ly thi€u quyét liét trong viéc thiét lap
va van hanh hé théng chat lugng.

Pyzdek T [14] cho rdng chét lugng san phdm hinh thanh dan
dan trong qua trinh san xuat. Hon 80% chi phi va cac van dé chat
lugng xudt hién ngay & giai doan dau cta qua trinh bao gém tu
giai doan lap du &n dau tu, thiét k& va qua trinh 1ap ké hoach san
xuat. Hernadez et al. [15] dé xuat phuong phap trién khai chuc
nang chat lugng (QFD) nham muc dich chuyén céac yéu cau cla
cht dau tu sang cac dac trung ky thuat thich hop tur d6 cac dac
trung quan trong dugc uu tién dua vao thiét ké. Phuong phap luan

cta QFD bao gom viéc xay dung mét hodc nhiéu ma tran, ching
dugc biét dén nhu la cac bang chat lugng. Ngéi nha chat lugng
(HoQ) la ma tran d4u tién trong qua trinh, thé hién yéu ciu clia chu
dau tu tuong Ung vdi cac tiéu chi ky thuat dap ung. Cac tac gia da
thiét lap cac bang dac trung ky thuat xuat phat tur yéu cau cla cha
dau tu cho céng trinh xay dung nha nudi day tré & Middland (Anh
Qudc). Ban dau cha dau tu dua ra trén 180 yéu cau, sau khi danh
gid nhom tu van da chuyén thanh khodng 20 dic trung ky thuat.
Cac dac trung nay tiép tuc dugc danh gia theo tha tu uu tién, sau
d6 chuyén cho don vi tu van thiét ké. Zheng va Chin [16] da dé
xudt mé hinh téi uu hoa dua trén phuong phap trién khai cac chic
nang chat lugng dé 1ap ké hoach chat lugng san xuat. M6 hinh nay
¢6 muc dich phat trién cac quy trinh c6 da kha nang xu ly trong
qua trinh san xuat sdn pham bang cach két hgp chic nang va kha
nang thuc tién cla yéu té san xuat. Tiéu chi kha nang san xuat
téng hgp (CCp) phan anh cdp dé chat lugng san xuat chung, dugc
xem nhu la muc tiéu t6i uu rang budc. Cac yéu té anh hudng khac
bao gom tinh kha thi ky thuat, méi tuong quan gitta cac yéu t6 san
xuat, ngan sach du &n va thai gian cling dugc xem xét. Nghién ctu
cla cac tac gia chira ring mé hinh nhu vay c6 thé hé trg nhém lap
ké hoach chat lugng moét cach hiéu qua. Viéc st dung mé hinh téi
uu cé thé dua ra cac giai phap thay thé, d6i méi quy trinh QFD. Day
c6 thé dugc xem la phuong phép hiéu qua dé 1ap ké hoach chat
lugng. Juran [17] cho rang cac dac trung cta san pham va mdc do
rdi ro can dugc nhan dién trong qua trinh lap ké hoach chat luong.
Lap ké hoach chat lugng la hoat déng thiét 1ap cac muc tiéu chat
lugng, phat trién cac san phdm va cac quy trinh can thiét dé dap
Ung cac muc tiéu dé. Lap k& hoach chat lugng bao gém sau giai
doan cu thé 1a: (1) Thiét l1ap cac muc tiéu chat luong; (2) Xac dinh
khach hang la ai; (3) Xac dinh nhu cau cta khach hang la gi; (4) Xac
dinh cac dac trung ky thuat clia sdn phdm dap uUng nhu ciu cla
khach hang; (5) Phat trién cac quy trinh dé san xudt cac san pham;
(6) Thiét 1ap quy trinh kiém soat dé chuyén giao ké hoach da lap
cho céac bd phan san xuét.

TU cac nghién cliu trén day c6 thé nhan thay réng cac nha thau
xay l&p gdp kha nhiéu van dé trong viéc trién khai va van hanh hé
théng quan ly chat lugng. Bai bao nay can ctr vao ké hoach chat
lugng cong trinh clia mot cdng ty dang van hanh hé thong quan ly
chat lugng TQM va céc kinh nghiém duac két ti cac nghién cdu
trong va ngoai nudc, tu dé dua ra cac dinh huéng xay dung hé
thong quan ly chat lugng cac céng trinh xay dung & Viét Nam.

2. PHUONG PHAP VA €O s CUA KE HOACH CHAT LUONG

2.1 Phuong phdp ludn phdt trién chiic néng chdt lugng (QFD)

Phuong phap luan phét trién cac chic nang chat lugng duoc
cong ty Mitsubishi Heavy Industries va cong ty Toyota (Nhat Ban)
gidi thiéu va dua vao 4p dung tu nhilng ndm 1960 phuc vu cho
viéc ddm bao chat lugng cong tac thiét ké cac du &n phtc tap nhu
doéng tau, 6 t6. Cohen trong [15] da dinh nghia phuong phap nay
la "mét phuong phéap dé lap k& hoach phat trién san pham xay
dung, cho phép nhém phat trién xéac dinh rd rang mong mudn va
nhu cau clia chu dau tu, sau d6 danh gia tung tinh nang cta san
pham hodac dich vu dé dé xuat mét cach c6 hé théng va hiéu qua
nham dap Ung tiing nhu cau ca chu dau tu". Phuong phap nay
bao gém viéc xay dung mot hodc nhiéu ma tran dugc goi la cac
'bang chat lugng'.

Ngéi nha chat lugng (HoQ) 1a ma tran dau tién cha phuong
phép phat trién chiic nang chat lugng (QFD) chuyén yéu ciu cla
khach hang thanh cac dac trung ky thuat tuong Uing. Tuong tu, cé
thé dé xuat phuong phap luan phat trién ké hoach chat lugng
cong trinh, dugc trinh bay theo bang 1 dudi day.
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Bdng 1. Phuong phdp ludn Idp ké hoach chdt lugng cong trinh

quan ly chat
lugngclia nha
thau.

trong dé lua chon
nguén luc c6 tay
nghé, ky thuat cao;

A.Thong tin C.Phuong phap luan | B.Ké hoach chat lugng
ban dau cdng trinh
So dé bo may quan ly
Liét ké cactiéu chiky | Héthong hoé sova luu trir
thuat clia ting cong | Danh muc quy trinh/bién
o tactirhé sothiétké | phap (thong thudng, quan

Ysu Cau EDT' (ban vé, thuyét minh | trong, dic biét).
Tleg ch.uan tinh toan, ...).Phan | Bién phap an toan va bdo
quocgia loai cac tiéu chi it vé moi trudng.
H§ th'ft ke. quan trong, quan Ma tran (k& hoach) nghiém
He thong trong, dac biét quan | thu/thi nghiém

Ké hoach hop giao ban va
truyén dat thong tin.
Danh sach nha cung ting va

v T6ng hop va chon thau phu tiém nang.
v Iua cac tiéu chi ky K& hoach kho bai.
thuat dé duavao k€ | Bao cdo khong phu hgp va
hoach nghiémthu/ | sucé.
thi nghiém; K& hoach huan luyén va
dao tao.

Bang 1 minh hoa cac phan/ phong clia ngdi nha chat lugng, mai
phan chira théng tin cu thé ctia quy trinh QFD. Phong A chia danh
sach mong mudn clia khach hang, cac tiéu chi thiét ké va hé thong
quan ly chat lugng cia nha thau, mong mudn/ tiéu chi dugc danh gia
theo phuong phap luan C. Két qua dugc dua vao phan B.

Phuong phap luan dé lap ké hoach chat lugng dugc dé xuét trén
day la mét qui trinh dé cac nha thau xay dung thiét lap ké hoach chat
lugng cho tling céng trinh xay dung cu thé.

2.2 Cdc hé théng quan ly chdt lugng dang duoc van hanh hién nay

K& hoach chat luong dugc thiét lap dua trén cac dac trung ky
thuat, thé hién trong hé so thiét ké va hé théng quan ly chat lugng ma
nha thiu dang van hanh, Hinh 1 thé hién lich sit phat trién cac hé
théng quan ly chat lugng (HCL): (1) O thai diém so khai d6 1a hé théng
thanh tra, kiém tra chat lugng tai dau cudi clia qua trinh san xuat; (2)
Tiép dén la hé théng dam bao chat lugng (kiém soat chat lugng téng
hop hodc 1SO) nham chi déng kiém soat san pham tai tling cong
doan san xuat, dm b3o san phdm & dau cudi c6 chat lugng dap Uing
yéu cau dat ra; (3) Hién nay, hé thong quan ly chat lugng toan dién, hé
théng nay khuyén khich moi ngudi moi bd phan ctia don vi san xuat/
dich vu tu nguyén quan ly chat lugng céng viéc ciia minh.

#™ Cic hi thing ) )
QLCL Fi#m dimh TQM |

Qrain b ché

Nghicen thu &|
Thi mghism
Km sodt ¢l lucng |?'hc-ns'n}:.':| |

Eriden Bao chin boomg

Kitm vodl chdt lupng
o dn dein TOC

Kséen danh 150

S
Thisi gian

Hinh 1. Qua trinh phat trién cac hé thdng quén Iy chat luong

Hé théng quan ly chat lugng dang dugc van hanh tai cac nha thau
xay dung & Viét Nam, hién nay chd yéu la TCVN ISO 9001: 2015. Hé
théng quan ly chat lugng theo ISO ¢6 cac dac trung: (1) Binh hudng
khach hang; (2) Su cam két ctia lanh dao; (3) Quan ly theo quy trinh; (4)
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Quan ly toan bd hoat dong nhu la mét hé théng; (5) Khong ngling cai
thién nang luc cia minh; (6) Ra quyét dinh dua trén théng tin chudn
X4ac; (7) Quan hé tuong hé gitta doanh nghiép va cac nha cung cép.

Bén canh do, nhiéu céng ty nudc ngoai hoat déng & Viét Nam
dang &p dung hé théng TQM, ¢ 12 dac trung sau: (1) Tang cudng
nhan thuc cho toan béd cdng nhan vién; (2) Su cam két ctia lanh dao; (3)
Hé théng t6 chiic chat ché; (4) Danh gia trén o s6 dinh lugng; (5) Lap
ké hoach chat lugng; (6) Thiét ké chat luong cho cong viéc, san pham
va dich vuy; (7) Xay dung chinh sach chat lugng, cac phuang phép, thi
tuc va quy trinh; (8) SI dung cac phuong phap théng ké dé theo doi
cac qud trinh va su van hanh cda hé théng chat lugng; (9) T8 chuic cac
nhém chét lugng nhu la nhiing hat nhan chd yéu ca TQM; (10) Su
hop tac nhém i 1ong tin cdy, tu do trao d6i y kién va tir su théng hiéu
cla cac thanh vién déi voi muc tiéu, ké hoach chung clia doanh
nghiép; (11) Dao tao va tap huan thudng xuyén; (12) Lap ké hoach ap
dung TQM trén ca s& cac cdm nang chét luong.

Hé théng ISO/ TQM nhu dé cap & trén day hau nhu chua dugc cac
nha thiu xay dung Viét Nam trién khai day d0 dén tling cong trudng
xay dung ma chui yéu van hanh tai van phong cong ty. Nguyén nhan
clia van dé nay da dugc nhiéu tac gia dé cap va phan tich, trong s6 d6
da duoc dé cap & muc 1 cta bai bao.

2.3 K€ hoach chdt lugng tai cong trinh xdy dung PM1

K& hoach chat lugng (KCL) tai cong trinh xdy dung nha may nhiét
dién PM1 [18] dugc trinh bay dudi day nham muc dich lam co s& déi
chiing vdi cac két luan tir nghién cu chia cac tac gia trinh bay & muc 1
va dé kiém chiing phuong phap luan trinh bay & muc 2.1 tir d6 dua ra
cac dinh hudng xay dung ké hoach chat lugng céng trinh. K& hoach
chat lugng dugc nha thau xay dung C lap, trinh cho nha thau chinh B,
sau d6 nha thau B trinh cho chi dau tu phé duyét trudc khi thi cong.
Ké hoach nay sau khi phé duyét dugc trién khai cho cong ty D dé cuing
thuc hién. K& hoach ¢6 nhiéu phién ban va dugc cap nhat va diéu
chinh nhiéu lan, c6 cac néi dung chinh nhu sau:

Muc tiéu ctia ké hoach la chi tiét hoa hé théng quan ly chat lugng
cho cong trinh PM 1, nham théa man cac yéu cau clia cht dau tu. Cac
hoat déng ddm bao chat lugng dugc kiém soét ti van phong chinh
bai bd phan chat lugng ctia nha thau C, théng qua bd phan quan ly
chat luong tai cdng trudng.

Xay dung Heé théng tai liéu quan ly chét luong bao gém: cac hé so
thiét ké, tiéu chuan va quy chuan ap dung cho céng trinh; cac yéu cau
ky thuat; cac bi€u mau quan ly, cac quy trinh va tha tuc, k& hoach
nghiém thu/ thi nghiém (KNT). Cac tai liéu nay dugc lap thanh cac tap
hé so va luu trit mét bd tai cong trudng dé tham khao. Cac ndi dung
chinh tir cac tai liéu ndi trén dugc tém tat trong ké hoach nghiém thu/
thi nghiém. Cac quy trinh thi cong dugc soan thdo va hoan chinh cho
tling cong tac trong sudt qud trinh thi cdng, dugc ngudi cé thdm
quyén phé duyét, dugc danh sé luu, sé stia di va dugc ban hanh ap
dung nhu la mét hé so hop déng.

Xay dung va duy tri so do chiic ndng by mdy cong trudng (SPCT)
trinh chl d4u tu dé phé duyét va dé phdi hgp. Lanh dao nha thau lua
chon va chi dinh chi huy trudng c6ng trudng. Céc thay d6i so dé bod
may quan ly cong trinh dugc kiém soat nghiém ngét. Ban chi huy cng
trudng chiu su lanh dao truc ti€p clia lanh dao nha thau, c6 chiic nang
thay mat cong ty st dung cac nguén luc trong va ngoai cong ty dé
quan ly, diéu hanh va thuc hién cac muc tiéu chi phi, tién do, chat
lugng va an toan lao dong da dugc phé duyét. Cac ndi dung trén dugc
thé hién trong quyét dinh thanh 1ap ban chi huy cong trudng, tai liéu/
h6 sc hgp déng, bién ban cac cudc hop trién khai va cac quy dinh quy
ché khac ctia nha thau. Nhiém vy, trach nhiém va quyén han clia ban
chi huy cong trudng ciing dugc quy dinh trong cac quyét dinh nay.

Xay dung, duy tri van hanh cac thi tuc dé kiém sodt hé sof tai liéu
chdt lugng cong trinh xay dung. Cac thi tuc nay bao gém cach nhan,
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phan phdi, danh sé, luu va quy dinh nhan su xt Iy hé so. Cac thi tuc sé
quy dinh cu thé viéc soan thao, kiém tra va phé duyét ho so. Hé théng
déanh s6 hé so/ tai liéu soan thao tai cdng trudng dugc quy dinh cu thé
va duy tri d€ dé dang tim kiém. B4t c( thay d6i nao clia hé so da ban
hanh phai xac dinh ré rang trén hé thay thé va dugc ghi nhan & danh
muc hé so. Cac hé so tam ngung sé danh dau va rat ra khéi luu tra.
M@i quan hé gitta hé s gbc va thay d6i phai dugc xac 1ap ré rang.

Xay dung quy trinh kiém sodt cung tmg vat tu dich vu bao gém viéc
chon nha cung c8p, dam phan hop déng, kiém soét giao nhan, kiém
soat chat lugng vat tu. Trudc khi giao nhan tai cong trudng cac thong
tin mua sdm vat tu bao gém yéu cau, chat lugng va hé so chat lugng,
phai dugc xac dinh rd trong hd sg mua sam va ching dugc xem xét va
phé duyét bai ca nhan cé tham quyén.

Quy dinh hinh thiic thdu phu bao gém viéc chia cac goi thau, noi
dung cong viéc, pham vi cac goi thau va danh sach cac nha thau cé
tiém nang. H6 so lua chon nha thau phu bao gém: ndi dung cong viéc
cung (g - dich vy; tiéu chuén quy chuan ap dung, ban vé, tiéu chudn
ky thuat, diéu kién nghiém thu, quy trinh va cac s6 liéu ky thuat khac;
yéu cau tién do; va yéu cau ké hoach chat lugng cho goi thau.

Soan thao Quy trinh, bién phdp thi céng trudc khi thi cdng bao gém:
thiét k& tdng mat bang; quy trinh/ bién phap thi cong; tién do thi cong;
bién phap gia cong lap dat; nhan su c6 tay nghé va quy trinh kiém soat
thi cong. Cac hudng dan chi tiét cho cac céng viéc va xac dinh ranh
giGi vdi cac cong viéc khac dé dp dung. Cong tac kiém soat va kiém tra
c6ng trudng dua vao tiéu chuan ky thut va quy trinh da dugc lap. St
dung cac thiét bi gia cong, |3p dat, cac thiét bi thi nghiém dé kiém soat
cac coéng viéc thi cong. Quy trinh/ bién phap thi cong dugc trinh chud
dau tu phé duyét trudc khi thuc hién. Cac yéu cau khac cdia cha dau tu
sé dugc lam rd trong cac cudc hop hoac hinh thic khdc phu hgp.

Quy dinh cu thé cac cudc hop thudng ky va hop dét xudt. Trudc
khi thi cong, chi huy trudng céng trudng va / hodc céc cd nhan lién
quan sé hop véi thau phu dé ban vé bién phap thi céng, quy trinh
thi cong, quy trinh an ninh va an toan lao déng. Trong qua trinh thi
cong, chi huy trudng cong trudng va/ hodc cé nhan lién quan sé
hop vdi thau phu bat cu khi nao thdy can thiét. Bién ban hop sé luu
trt theo quy dinh.

Soan thdo K& hoach nghiém thu / thi nghiém (KNT) trén co s& cac
tiéu chudn, quy chudn qudc gia va hé so thiét ké. Tir dé xéac dinh cac
tiéu chi nghiém thu/ thi nghiém cho tling cong tac; phuong phap ldy
mau xac suat khi nghiém thu hay thi nghiém; xac dinh r6 nhém mau
va két qud mau dai dién cho toan bé nhém. H6 sa nghiém thu/ thi
nghiém dugc 1ap va luu gitr, la bang ching chét lugng cong trinh san
pham da dugc nghiém thu/ thi nghiém. HS so chat lugng xép theo
ting hang muc rd rang dugc luu va bado quan.

Thanh lap bd phan chat lugng tai cong trinh dé t6 chiic va theo
déi tinh trang thi nghiém/ nghiém thu. Lap lich bi€u nghiém thu (LNT)
tling thai diém trong ngay va trong tuan. Céng tac nghiém thu dugc
thuc hién thong sudt tir giai doan gia cong dén thi cong hoan thién
nham dam bao chi c6 nhiing cong viéc, sdn pham dat yéu cau nghiém
thu/ thi nghiém méi dugc chuyén qua giai doan khac. Chat lugng
c6ng tac thi cdng dugc nghiém thu / thi nghiém dugc thé hién trén hé
sa nghiém thu (PNT).

Xay dung Quy trinh kiém sodt, luu kho, bdo qudn d€ kiém soat vat
tu thiét bi nham tranh hu hong, mat mat. Cac phuong phap giao nhan
tai kho sé dugc quy dinh dé c6 thé xac dinh khéi lugng tén kho va
trong s8 sach. Cong tac kiém ké sé dugc tién hanh dinh ky. Cac kho bai
ludn ludn dugc duy tri tt, sach sé theo quy trinh. Vat tu thiét bi phai
dugc bao quan va bao vé trong kho bai dé tranh hu hdng va mat mat.

Phuong phdp kiém sodt chdt luong bao gébm cac cong tac nghiém
thu: (1) Vat tu va ban thanh phdm dau vao; (2) Qua trinh thi cong; (3)
Céng trinh hoan thanh dua vao st dung. Vat tu, sdn phdm dau vao

dugc kiém tra thong qua cac hé so/ tai liéu chat lugng, gilip cho céng
tac kiém tra dé dang khi xdy ra su ¢ trong qua trinh st dung cho céng
trinh. Cong tadc nghiém thu giao nhan, nghiém thu qua trinh va
nghiém thu cudi cung thuc hién theo k& hoach nghiém thu/ thi
nghiém (KNT). Lich nghiém thu va két qua nghiém thu / thi nghiém
dugc luu gitr tai danh muc LNT/ PNT.

Kiém soat cdc céng nghé ddc biét théng qua cac gidy phép dac biét,
quy trinh thi cdng, chiing chi tay nghé céong nhan. Déi vai cac thiét bi
thi nghiém thi phai kiém dinh theo dinh ky, kiém dinh lai sau méi lan di
chuyén. Déi véi thiét bj thi cong khi dua vao cong trudng phai c6 day
du hé sa ky thuat, hé so kiém dinh, chiing dugc kiém tra va bao duéng
méi ngay.

Xay dung quy trinh xi ly sén phdm khéng phti hop theo cdm nang
chat lugng. Muc tiéu la nhdm dam béo dé khong anh hudng dén chat
lugng ctia cdng trinh hodc st dung nham cho cong tac tiép theo.

Thuc hién hang ngay va dinh ky cong tac théng ké, theo déi va
danh gia bao gém nhung khéng gidi han cac cong tac sau: bao cao
nhan luc hang ngay; béo cdo thai tiét; cudng do bé téng, bao céo khoi
lugng bé tong; bao cdo vat tu tram trén, vat tu tai kho; v.v.

T6 chuc thuc hién céng tdc hudn luyén va dao tao tai ché theo dinh
ky va khi c6 bién ddng nhan su. Viéc huan luyén va dao tao cac nhan
su chu ch6t do nhan sy tir van phong chinh dam trach, tuan theo hé
théng dao tao tai ché da dugc phé duyét.

3. MOT SO NOI DUNG KE HOACH CHAT LUQNG CONG TRINH

K& hoach chat lugng (KCL) cia mét cong trinh 1a b tai liéu dugc
nha thau soan thdo cho tiing cong trinh trudc khi trién khai cong
trudng. Tai liéu nay 1a su cu thé héa clia hé théng quan ly chét luong
(HCL) ctia nha thau tai mot cong trinh, dugc xay dung va trinh cho tu
van kiém tra va chi dau tu chdp thuan, la co s& dé cac bén kiém soét
chat lugng céng trinh. Thuc té thi cdng cac céng trinh xay dung & Viét
Nam cho thay tai liéu nay chua day du, hoac la chua dugc cac bén dua
vao tai liéu chat lugng chung clia céng trinh. Day cling la mot thuc té
ma nhiéu tac gid cho rang cac nha thau chi dang ky 1SO chi dé tiép thi
hodc dé théa man diéu kién clia géi thau [2,4].

Y&u t6 con ngudi dugc cho la rat quan trong [8], do do su truyén
dat théng tin thong sudt, su giao ti€p va lam viéc nhém véi théi dé céi
mé [3, 5, 6, 11] trong t6 chiic sé nang cao hiéu qua ctia quan ly chat
lugng. Vi vay. viéc xdy dung s d6 chiic nang bd may cong trudng
(SDCT) mét cach khoa hoc nham dam béo su van hanh HCL thong sut
la mét ndi dung quan trong. Thuc té cho thay SDCT cla nhiéu céng
trinh chua phan biét rd rang cac linh vuc: quan ly chat lugng, quan ly
an toan lao dong, quan ly san xuét va diéu hanh, nhu quy dinh cta
phap luat [19] dan dén hién tugng thoa hiép gilia chat lugng lau dai va
loi ich trudc mat. Vai trd clia nhan su phu trach chat luong chua dugc
dat & vi tri c6 thé phat huy vai trd hudng dan chat lugng, ma su bé
nhiém nhan su nay chi dé hop thiic hda hé sa chat lugng.

Cac yéu cau chat lugng ctia chi dau tu thudng la dinh tinh, do
d6 cac ky su tu van can phai chuyén cac yéu cau nay sang cac dac
trung ky thudt [15]. TU cac dac trung ky thudt nay cac ky su thi
cong lai ti€p tuc chuyén d6i sang cac tiéu chi d€ c6 thé do ludng
dugc khi nghiém thu/ thi nghiém. Sé lugng cac tiéu chi ky thuat
cla san pham xay dung la rat Ién, do d6 can phai chon loc nhiing
tiéu chi quan trong nhadt c6 muc do rdi ro cao vé chat lugng dé
kiém soat [17]. Cac tiéu chi ky thuat quan trong ctia sén pham dugc
thé hién trong ké hoach nghiém thu/ thi nghiém (KNT). Do d6 dé
lap dugc KNT, can nhiing ky su cé kinh nghiém va c6 trinh d6
chuyén mén cao. Kinh nghiém & céng trinh nha may nuéc Tha Buc
nam 2006 [21], cho thdy nha thau Han Quéc trudc khi thi cong da
phai thué mét ky su ngudi Phap dé lap ké hoach nghiém thu/ thi
nghiém trong gan 6 thang trudc khi thi cong.

ISSN 2734-9888 | 06.2023 XAYDUNG |65



NGHIEN CUU KHDA HOC

Su thi€u théng tin clia cac ca nhan tham gia céng trinh [3], thi€u
cac tai liéu chat lugng dan dén tinh trang cdm nhan hé théng quan ly
chét lugng la tritu tugng va kho hiéu [2, 4], cing véi tam ly lo ngai tha
tuc gidy t& va lang phi thoi gian [6], chi phi tang[5, 13] dan dén hién
tugng lo la trong viéc xay dung hé théng cac quy trinh, bién phép thi
cdng. Cac ky su cé nédng luc chua chl dong phan biét mdc do quan
trong hay dc biét quan trong tling céng tac thi cong dé lap quy trinh
bién phép. Kinh nghiém cho thay néu cac quy trinh bién phap thi cong
(QTBP), ké hoach nghiém thu/ thi nghiém (KNT) dugc thiét lap trudc
khi thi cong thi khéng nhiing c6 thé phong ngtia su ¢6 chat lugng ma
con phong nglia sy cham tré tién do, mat ATLD, va nguy co tang chi
phi san xuat. § cdng trinh PM1 ndm 2000, cé nhiing cong tac duoc lap
quy trinh/ bién phép thi cong vai nam trudc khi thi cong, két qua la
thai gian thi céng thuc té€ chi can hai thang, mang lai hiéu hiéu qua
kinh té va tién d6 rat I16n.

Vai tro clia lanh dao [2,3,7] thong tin hiéu qua gilra lanh dao, gilra
cac b phan va ca nhan [3, 11] trong qua trinh van hanh hé théng
quan ly chat lugng dugc nhiéu tac gia luu y. Do do6 cac cudc hop giao
ban (HGB) trong qua trinh quan ly du an c6 thé duoc xem la budc danh
gid, dé tir do tim ra nguyén nhan sai sot gitia k€ hoach va thuc té, véi
muc dich chinh lai ké hoach chat lugng. Cac cudc hop giao ban sé
truyén dat thong tin, chuyén tai cac yéu cau ti lanh dao dén nhan vién
va ngugc lai, va gilta cac déi tac vdi nhau, v.v. nham dua ra cac quyét
dinh thi cong.

DE ¢6 quyét dinh chinh xac can dua vao cac théng tin cu thé rd
rang [1]. D€ lam dugc diéu nay cong tac théng ké va danh gia théng ké
dé lugng hoa cac tiéu chi chat lugng la can thiét. Vi cac két qua nghiém
thu hay thi nghiém don I& khéng phan anh chat lugng cta ca qua
trinh, khéng cho thay xu hudng ciing nhu du bao chat lugng trong
tuong lai. Tai cong trinh PM1 [20] nha thau da tién hanh théng ké
cudng dé mac bé téng hang ngay dé du doan xu hudng chét lugng bé
téng clia cac 1an d6 tiép theo. Tu d6 kip thdi dé xudt bién phap khic
phuc truéc khi chat lugng bé téng bi giam st.

Su thd o clia cac ky su hién trudng [3], nhan thic khong ding vé
quan ly chat lugng dan dén nhiéu quan niém sai lam [13]. Vi vay nha
thau xay dung can phai thudng xuyén c6 ké hoach huan luyén, dao
tao vé nhan thuc, chuyén mon, vé hé thong quan ly chat lugng ma
c6ng ty dang van hanh. Thuc té hang nam da cé nhiéu cong ty té chtic
nhimg khéa béi dudng, nang cao nhan thuc vé chat lugng cho lanh
dao cac cap, nhu Vinamilk, Vingroup, Bia Sai Gon, v.v.

4, KETLUAN

Hé théng quén ly chat lugng dugc cu thé hda bai ké hoach chat
lugng cong trinh da dugc cac cong ty nudc ngoai, dac biét la Nhat Ban
van hanh tir nhiing nam gitia thé ky trudc, mang lai hiéu qua cao. Chat
lugng cao cla cac cong trinh do cac cong ty Nhat Ban xay dung la
minh chiing rd rang nhéat.

Phuong phép luan trién khai ké hoach chat lugng dugc dé xuat
trén day gilp cho cac ky su chat lugng xay dung ké hoach chat lugng
cong trinh. C6 thé ndi cong tac xay dung k& hoach chat lugng 1a thiét
ké chat lugng clia cong trinh. Hay noi cach khac chat luong cong trinh
sé dap Uing yéu cau clia ch dau tu va thiét ké néu lam dung theo ké
hoach. Céng tac lap va van hanh ké hoach chat lugng phai dugc thuc
hién b&i nhan su ti bd phan dam bao va kiém soat chat lugng (QAQQ)
clia nha thau. C6 thé thué cac ky su chat lugng cé kinh nghiém dé lap
ké hoach.

Cac ndi dung chinh ctia ké hoach chat lugng dugc dé xuat & muc
(3) trén day la phu hgp véi ké hoach chat lugng mét cong trinh thuc té
dugc dé cap tai muc (2.3) va c6 thé khic phuc dugc cac tén tai dugc
nhiéu tac gia dé cap tai muc 1. KCL théng thudng bao gém cac ndi
dung t6i thiéu sau day: s6 d6 chiic nang cong trudng, hé théng cac
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quy trinh bién phap, hé théng luu trit ho so, ké hoach nghiém thu/ thi
nghiém, phuong phép t6 chic cac cudc hop giao ban, thuc hién
théng ké, t8 chiic dao tao va huan luyén, ...

Xay dung va van hanh ké hoach chat lugng cong trinh néi riéng
hay ap dung hé théng quan ly chat lugng noi chung khong lam cho
chi phi tang lén hay lam gidm nang suat nhu nhiéu tac gia dé cap ma
ngugc lai. Cong téc thi cong dua theo quy trinh da “vach san” trén
nguyén tac “khéng 16i” khdng nhimng dam bao chat lugng ma con ca
tién do cong trinh. Ngoai ra, cdng tac nghiém thu/ thi nghiém theo ké
hoach gitp cho cac ky su hién trudng hiéu rd nhiing tiéu chi cé anh
hudng 16n nhat dén chéat luong cac cong tac thi cong dé tap trung
kiém soat. Tom lai, mot ndi dung trong ké hoach chat lugng déu bao
ham néi dung phong nglra, tranh lam lai do kém chat lugng, do dé tiét
kiém dugc thai gian va chi phi thi cdng. Chi phi dé 1ap ké hoach chat
lugng cling nhu chi phi quan ly, giam sat cé tdng thém, nhung so véi
chi phi khac phuc stta chita do kém chat lugng va do cham tién do la
khong dang ké.

Bai bdo chua dé cap tdi cac 6 liéu thiét hai do kém chat lugng hay
cham tién do cla cac cong trinh cu thé va /hodc clia nganh Xay dung
dé phan tich. Nghién ctiu nay sé dugc dé cap & cac bai bao tiép theo.
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M6 hinh gian ao cho dam bé téng cé6t FRP

Strut-and-tie model for FRP-reinforced concrete beams

> PGS.TS TRAN CAO THANH NGOC "2
'Khoa KT va QLXD, Trudng DH Quéc té - PH Quéc gia TP.HCM
?Pai hoc Quéc gia TP.HCM

TGM TAT

Phuong phap gian &o co ké dén dang gap cia bé tong duge dé xuét
trong bai bao nay dé du doan kha nang khang cét cia dam bé tang
ct FRP. Ma hinh ké dén dang gop ciia cé co céu ching gidng va co
cdu thanh chang xign. Dang gop cia bé tang trong khé nang khang
cét duge quy ddi thanh dién tich cdt dai FRP twong dwong. Ma hinh
dé xudt dua trén cong thic khang cét cho bé tang cia El-sayed et
al [1] va cho cot dai FRP coa CSA SB06 [2]. Ma hinh duoc so sanh
vari ket qua thuc nghiém thu thap duge cho dam cdt FRP duge thue
hién tir cac nghién ciu trude. Ket qua ciing duge so sanh vai céc
tiéu chudn hién hanh cho dam beé tang cdt FRP nhu ACI 440.1R [3]
va CSA SBO6 [2]. Két qué cho thdy ma hinh gian &o dé xuét cho két
qué kha chinh xac vai két qué thi nghigm.

Tir khoa: FRP; dam; ing xir cat; ma hinh gian &o.

ABSTRACT

A strut-and-tie model is presented in this paper to predict the
shear strength of FRP-reinforced concrete beams. Both
contributions from truss and direct strut mechanisms are
considered in this paper. The concept of equivalent transverse
FRP reinforcement is applied to integrate the concrete
contribution into the proposed truss model. The proposed model
is validated with the existing experimental results to examine the
accucracy of the proposed model. The comparison has shown a
good correlation between the experimental data and analytical
results. The results from this research shows that the properly-
treated truss analogy can be used to assess the shear strength of
concrete beams reinforced with various types of FRP bars

Key words: FRP; beam; shear behaviour; truss.

1.MEPAU

Vai tro clia thanh FRP da dugc cac nha nghién clttu cong nhan
nhu la moét loai vat liéu thay thé cho c6t thép truyén théng trong
cac két cdu bé tong (Thomas va Ramadass [4], Elamary va Abd-
ELwahab [5]). C6t thanh FRP cé uu diém rat I6n la cudng dé chiu

kéo cao hon cét thép truyén thong, trong lugng rat nhe, khéng
nhiém tu va dac biét la khong bi an mon. Tuy nhién Gng x cua
thanh FRP réat khac véi iing x(r clia c6t thép truyén thong, dac biét
la dudng cong (ing xuat bién dang cla 2 loai vat liéu nay rat khac
nhau. Su khac biét nay dan dén su khac biét trong kha nang khang
cat clia hai loai két cdu nay. Nhu da biét, pha hoai do cat 1a loai pha
hoai nguy hiém, né c6 thé dan dén nhing hau qua nghiém trong.
Do d6, cdn mét mé hinh khang cit c6 d6 tin cay cao dé tinh kha
nang khang cét clia cac cau kién dam bé téng cét FRP.

Duva theo md hinh gian o truyén théng cua Bresler va
MacGregor [6], Li va Tran [7] d& dé ra mot mo hinh tinh kha nang
khang cét ctia dam bé tong cot thép. Kha nang khang cét cla bé
téng dugc quy ddi tuong ducng véi thép c6t dai. Mé hinh nay
dugc so sanh vai dam bé tong cét thép bi pha hoai do cat vdi ti s6
nhip chia cho chiéu cao hiru hiéu tir 2 dén 3. Kha nang khang cat
ctia dam tinh ti mé hinh cho két qua kha tuong déng vai thi
nghiém. Dua theo mé hinh nay cua Li va Tran [7], md hinh gian do
cho dam bé téng cét FRP sé dugc dé xuat trong bai bao nay dé
tinh kha nang khang cat clia loai dam nay.

2. MO HINH GIAN AO

2.1. Thiét Idp mé hinh

Hinh 1 thé hién mé hinh gian 3o cho dam bé téng c6t FRP vdi ti
s6 nhip chia cho chiéu cao hitu hién tir 2 dén 3. Thanh nén la
dudng nét dut, con thanh kéo dugc thé hién thong qua dudng nét
lién. Tuong tu nhu mé hinh cda Li va Tran [7], chiéu cao clla mo
hinh dugc gid st 1a khong d8i doc theo nhip clia dam.

Hinh 1. M6 hinh gian do xét dén co cdu chdng giang va co cau thanh chdng xién.

DaGi véi dam cé nhip chia cho chiéu cao hitu hiéu tir 2 dén 3, ca hai
€0 cdu chén giang va cd cau thanh chéng xién can phai dugc xét dén
khi tinh kha nang khang cit cia dam. Nhu thé hién & hinh 1, co cau
thanh chéng xién dugc mé phéng bdi mét thanh chiu nén tir diém dat
luc dén g6i théng qua kha nang chiu nén cia bé tong.
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Bang 1. D{ liéu cac dam bé tong c6t FRP

ID Dam Cot doc Cot dai
fe b d a/d Ar Er fru Ar s Edw frwu
MPa mm mm mm? GPa MPa mm? mm GPa MPa
Maruyama & Zhao [9]
FF1-20 36.2 150 250 2.5 206 94 1308 36 200 94 1308
FF1-10 383 150 250 2.5 206 94 1308 36 100 94 1308
FF2-20 35.0 150 250 2.5 396 94 1308 36 200 94 1308
FF2-10 33.1 150 250 2.5 412 94 1308 36 100 94 1308
FF3-10 31.3 150 250 2.5 522 94 1308 36 100 94 1308
FF4-10 30.5 150 250 2.5 792 94 1308 36 100 94 1308
FF4-13 30.5 150 250 2.5 792 94 1308 36 130 94 1308
FF4-16 31.3 150 250 25 792 94 1308 36 160 94 1308
FF4-20 34.9 150 250 2.5 792 94 1308 36 200 94 1308
AV
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Hinh 2. Chiéu cao hitu hién cta thanh nén xién

Co cau chéng giang truyén luc cat théng qua thanh chéng
xién, c6t dai FRP, thanh chju nén va kéo ndm ngang & phia trén va
dudi ciia mo6 hinh. Mé hinh gian do nhu hinh 1 Ia mé hinh siéu tinh.
DE giadi dugc moé hinh trén, cac tinh chat clia tiing thanh trong mé
hinh can dugc xac dinh.

2.2. Tinh chdt cua cdc thanh kéo nén trong mé hinh gian do

2.2.1. Thanh kéo va nén ndm ngang

Vi tri cGia thanh kéo va nén nam ngang dugc gia st lan lugt tai
tdm cda c8t FRP ndm ngang va tdm cda phan bé téng chiu nén khi
phan tich dam chiu uén. Kha nang chiu kéo cla thanh kéo nam
ngang dugc tinh bang Adfw. Khd nang chiu kéo clia bé téng dugc
bd qua trong tinh toan nay. D6i véi thanh chiu nén, kha nang chiu
luc 1a 0.85f,bB;c nhu dé xuat cla tiéu chudn ACI 440.1R [3]. Do
kha ndng chiu nén clia thanh FRP thap, nén déng gép cua thanh
FRP trong kha nang chiu nén ctia thanh nén nam ngang dugc bo
qua. Chiéu cao hitu hiéu ctia thanh nén nam ngang dugc tinh bang
Byc [31.

2.2.2. Thanh nén xién

Mién Ung xudt nén trong dam bé téng cét FRP dugc mé hinh
théng qua céac thanh chiu nén xién nhu Hinh 1. Chiéu cao hiru hiéu
clia cac thanh nén xién nay dugc tinh dua vao hinh hoc nhu trong
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Hinh 2. Tai pha hoai, c6 kha nhiéu vét nat xién dugc hinh thanh
trong dam, do d6 dé xét dén dnh hudng cla cac viét nit xién nay,
hé s6 giam cudng d6 chiu nén cla bé tdng 0.4 dugc ap dung trong
mo hinh cua Li va Tran [7]. Trong nghién ctiu nay, hé s6 dugc dé
xuat bai tiéu chudn thiét ké EC2 [8] dugc dp dung:
v, = 0.6(1 — f7/250) M

2.2.3. Thanh kéo dung

Vi tri clia cac thanh chiu kéo ding dugc xac dinh tuong tu nhu
mé hinh cta Li va Tran [7] nhu Hinh 1. Ca kha nang chiu kéo cla
thanh c6t dai FRP va bé tong dugc k& dén trong mé hinh. Kha
néng chiu kéo ctia thanh FRP c6t dai dugc tinh bang Ay, ff,,. Trong
dé fr dugc tinh theo tiéu chudn CSA S806 [2].

Kha nang khang cat cta bé téng theo dé xudt cla El-Sayed et
al. [1] dugc st dung dé tinh trong mé hinh gian &o nay:

173 :

V. = 0.037 ("f’;+”—) bod < p,a 2
1

Trong d6 B; dugc tinh nhu sau:

0.85 > B, = 0.85 — 0.007(f! — 28) > 0.65 3)

Kha nang khang cit nay dugc quy déi thanh dién tich c6t dai
tuong duong va dugc dua vao kha ndng chiu kéo cla thanh kéo
ding trong mo hinh.
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Bang 2. So sanh két qua thi nghiém

ID Kha nang khang cat Tis6
Verp Vero Vesa Vaa Vexp Vexp Vexp
kN kN kN kN VPTO VCSA VACI

Maruyama & Zhao [9]

FF1-20 59 57 41 33 1.04 1.44 1.79
FF1-10 84 84.3 54 50 1.00 1.56 1.68
FF2-20 72.8 68.1 52 38 1.07 1.40 1.92
FF2-10 89 101.7 64 55 0.88 1.39 1.62
FF3-10 95 111 70 56 0.86 1.36 1.70
FF4-10 119.5 130.9 81 60 0.91 1.48 1.99
FF4-13 86 1171 74 53 0.73 1.16 1.62
FF4-16 75 109.8 69 48 0.68 1.09 1.56
FF4-20 825 105.7 66 45 0.78 1.25 1.83
Trung binh 0.88 1.35 1.75
Do lach chuan 0.14 0.15 0.15

3. 50 SANH VOI KET QUA THi NGHIEM

D liéu thi nghiém

DG liéu thi nghiém dugc bdo cdo trong nghién clu
Maruyama va Zhao [9] lién quan dén cac mau dam bé téng c6t
FRP bi pha hoai do cit dugc tap hgp dé kiém chiing dé chinh
xac cia mo hinh gian do dé xuat & phan trudc cda bai bao. Nhu
thdo luan & phan trudc, mo hinh dé xuat xét dén ca hai co cau
truyén luc, do dé chi cdc mau dam ¢o6 ti s6 nhip chia cho chiéu
cao hiu hiéu tur 2 dén 3 dugc thu thap dé kiém ching tinh
chinh xac ca mé hinh. Bdng 1 thé hién cac théng s6 cla cac
mau thi nghiém thu thap dugc tu cac nghién cdu cla
Maruyama va Zhao [9].

Thao ludn két qua mé phéng

Nhu thé hién & Bang 2 va Hinh 3, ti s6 trung binh cla thi
nghiém chia cho mé hinh va d6 léch chuén lan lugt 1a 0.88 va
0.14. Két qua cho thdy do tin cay cia mé hinh gian do dé xuat
trong bai bao nay. So véi cdc mé hinh ti cac tiéu chudn thiét ké
nhu ACl 440.1R [3] and CSA S806 [2], md hinh dé xuét cho d6
chinh xac cao hon cho ca ti s8 trung binh va d6 léch chuin.

4. KET LUAN

Bai bao trinh bay mé hinh gian do dé danh gia kha nang
khéng cdt cho dam bé téng c6t FRP ¢6 ti s6 nhip chia cho chiéu
cao h{tu hiéu ti 2 dén 3. M6 hinh ké dén déng gép cla ca co
cau chéng giang va co cau thanh chéng xién. Péng gop cua bé
téng trong kha ning khang ct dugc quy d6i thanh dién tich
c6t dai FRP tuong duong. M6 hinh dé xuat dua trén céng thuc
khéng cét cho bé tong cla El-sayed et al. [1] va cho c6t dai FRP
clia CSA S806 [2]. M&6 hinh dugc so sanh vai két qua thuc
nghiém thu thap dugc cho dam cét FRP dugc thuc hién tir cac
nghién ctu trudc. Két qué cling dugc so sanh vai cac tiéu chuan
hién hanh cho dam bé téng cét FRP nhu ACI 440.1R [3] and CSA
S806 [2]. K&t qua cho thdy mé hinh gian do dé xuat cho két qua
kha chinh xac vdi két qua thi nghiém.

L&i cdm on: Nghién clu duoc tai trg bai Dai hoc Quéc gia
TP.HCM trong khuén khé Dé tai ma sé B2021-28-04.
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Mot s6 bat cap trong viéc xac dinh chi phi

tu van dau tu xay dung

Some challenges in determining The cost of construction investment consulting
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B mon KTXD va BT, Khoa Quan ly d6 thi, Trudng Bai hoc Kién tric Ha Noi
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TGM TAT

Nganh Xay dung giif vai tro quan trong trong qua trinh phat trién
co st vat chét, ha tang cho toan x& hai. phuc vu qué trinh cing
nghiép haa. hién dai hoa dat nuac. Day 1a link vuc ca van déu tue
|¢n, chigm ty trong cao trong ngén séch cda nha nude cing nhu
k& hoach van hang nam cia doanh nghigp. Vi vay céng tac quén ly
chi phi lugn duge nha nrde va cac chi dau tr quan tam, trong da
chi phi tr van ddu tir xdy dung |3 mat trong nhitng thanh phén
quan trong cia dy todn xay dyng cang trinh. Theo quy dinh, vai du
an st dung van dau tr cong, viin nha nwde ngoai dau tw cang, du
an PPP. khoan muc chi phi nay duge tinh dya trén hwdng dén cia
céc van ban quy pham phap lugt. Tuy nhién, viéc &p dung cac quy
dinh cia nha nudc dé xac dinh chi phi tr vén can mat sd bat cap,
dinh mirc chi phi tu van nai chung thép so vai tinh chat cang viec,
ca nhitng khoan muc chi phi khang dugc quy dinh cu thé, gay kha
khan cho céng tac quén Iy cda nha nuac va thanh toan cia nha
thau. Bai bao phan tich cu thé va chi ra nhimg bét cép trong xéc
dinh chi phi tr van dau tu xay dung, tir do dé xuat mat sd kign nghi
nham khéc phuc nhitng han ché da.

Tir khod: Chi phi tr van ddu tr xay dung; chi phi; dinh mic, cang
tac quan ly.

ABSTRACT

The construction industry plays an important role in developing
infrastructure  for  society, serving the industrialization and
modernization process of the country. This is a sector with large
investment capital, accounting for a high proportion in the state budget
as well as the annual capital plan of enterprises. Therefore, cost
management is always a concern of the state and investors, including
the cost of construction investment consulting, which is one of the
important components of construction project budgeting. According to
requlations, for projects using public investment capital, state
investment capital, PPP projects, this cost item is calculated based on
the guidance of legal documents. However, the application of state
regulations to determine consulting costs still has some shortcomings,
with the general consulting cost standards being low compared to the
nature of the work, and some cost items are not specifically requlated,
causing difficulties for state management and contractor payments.
This article analyzes and points out specific shortcomings in
determining the cost of construction investment consulting, and
proposes some recommendations to overcome these limitations.
Keywords: Construction investment consulting costs, cost,
standards, management.

1.NOI DUNG, VAI TRO CUA CONG TAC TU VAN PAU TU XAY
DUNG

Hoat dong tu van dau tu xay dung (goi tat la tu van xay dung)
gém lap quy hoach xay dung, lap du an dau tu xay dung cong
trinh, khdo sat, thiét ké xay dung, tham tra, kiém dinh, thi nghiém,
quan ly du an, giam sat thi cong va cong viéc tu van khac co lién
quan dén hoat dong dau tu xay dung [1]. Cu thé bao gém cac cong
viéc sau:

- Lap nhiém vy, l1ap phuong an ky thuat khao sat xay dung, lap
nhiém vu thiét k&; thuc hién khao sat xay dung, giam sét khao sat
xay dung; lap Bao cdo nghién ctu tién kha thi dau tu xay dung
(néu cd), Bdo cdo dé xuat chi truong dau tu (néu cd), Bdo céo
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nghién ctu kha thi dau tu xay dung hodc Béo cdo kinh té - ky thuat
dau tu xay dung;

- Thdm tra Bao cdo nghién ctiu tién kha thi dau tu xay dung
(néu cd), Bao cdo nghién ctu kha thi dau tu xay dung hodc Bao cao
kinh té& - ky thuat dau tu xay dung; tham tra thiét k& céng nghé cla
du &n (néu co); thdm tra phucng an béi thudng, hé trg, tai dinh cu;
thi tuyén phuaong an kién tric; thiét k€ xay dung céng trinh; thdm
tra thiét ké xay dung cong trinh, du toan xay dung;

- Lap, thdm dinh hé so mai quan tdm, hé s6 mdi so tuyén, hé so
mai thau, hd so yéu cau va danh gid hé so quan tam, hoé so du so
tuyén, hé so du thau, hé so dé xuat dé lua chon nha thiu trong
hoat dong xay dung; thdm dinh két qua lua chon nha thau trong
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hoat déng xay dung; gidm sat thi céng xay dung, giam sat lap dat
thiét bi;

- Lap, thdm tra dinh muc xay dung, gia xay dung céng trinh, chi
s8 gia xay dung céng trinh; thdm tra an toan giao théng; 4p dung
mé hinh thong tin cong trinh (BIM);

- Tu van quan ly du an (trong trudng hgp thué tu van); thi
nghiém chuyén nganh Xay dung; kiém tra chat lugng vat liéu, cu
kién, sadn pham xay dung, thiét bj I3p dat vao céng trinh theo yéu
cau clia chd dau tu (néu c¢d); kiém dinh chat lugng bé phan cong
trinh, hang muc céng trinh, toan bd céng trinh (néu cd); giam sat,
danh gia du an dau tu xay dung céng trinh (trong trudng hgp thué
tu van);

- Lap bdo cdo danh gia tac dong moi trudng so bo, bao cao
danh gia tac dong moi trudng, quan trac va giam sat moi trudng
trong qua trinh thi cong xay dung theo quy dinh cta phap luat vé
bdo vé moi trudng;

- Thuc hién viéc quy déi vén dau tu xay dung cong trinh sau khi
hoan thanh dugc nghiém thu, ban giao dua vao st dung (néu co);

- Cac cOng viéc tu van khac co lién quan.

C6 thé thdy hoat dong tu van xay dung rat da dang, gém nhiéu
céng viéc co tinh chat khac nhau, dac thu theo tung linh vuc
chuyén mén, tl giai doan hinh thanh y tudng, chuén bi dau tu cho
dén khi dua céng trinh vao khai théac, st dung. Vi thé, hoat dong
nay ¢é vai trd quan trong, anh hudng Ién dén chat lugng, tién do,
chi phi va hiéu qua du an.

DPic diém cla sadn pham tu van xdy dung chl yéu la lao
dong tri tué, lao déng chat xam, phu thudc vao kha néang, kién
thdc chuyén moén, dao diic nghé nghiép cliing nhu kinh nghiém
cla nha tu van. D€ dam bao chat lugng cla hoat dong nay, doi
héi doi ngl ky su tu van phai cé trinh dé chuyén mén gioi, c6
ki€én thiic chuyén sau va nhiéu ky nang, kinh nghiém trong qua
trinh thuc hién nghé nghiép. Ho la nhiing chuyén gia tu van
song hanh cung chi dau tu, gép phan tao ra chat lugng va gia
tri cac cong trinh.

2. QUY PINH VE CHI PHi TU VAN PAU TU XAY DUNG

Chi phi tu van dau tu xay dung (goi tat la chi phi tu van) la
moét trong sdu khodn muc chi phi cdia du toan xay dung céng
trinh, bao gém cac chi phi can thiét dé thuc hién cac cong viéc
tu van tu giai doan chudn bi du an, thuc hién du an dén két
thuc xay dung dua cong trinh cta du an vao khai thac s dung
va quyét toan vén dau tu. [1], [2]

Néi dung chi phi tu van gém chi phi nhan céng tu van (tién
luong, cac khodn phu cap luang, tién thudng, phuc lgi tap thé,
cac khodn déng goép bao hiém xa hoi, bao hiém y t&, bido hiém
that nghiép, kinh phi céng doan, trich nép khac theo quy dinh
cla phap luat d6i va&i cac ca nhan thuyc hién cong viéc tu van tai
du an); chi phi t'ng dung khoa hoc cong nghé, quan Iy hé théng
thong tin cong trinh; chi phi thanh toan cac dich vu céng céng,
vat tu van phong phdm, théng tin, lién lac; chi phi thué muén,
stia chita, mua sdm tai san phuc vu tu van cho du an (néu co);
chi phi quan ly cta té chuc tu van; chi phi khac; thu nhap chiu
thué tinh trudc; thué gia tri gia tang va chi phi du phong.

Chi phi tu van da phé duyét 1a chi phi t6i da dé thuc hién
céng tac tu van dau tu xay dung va chi dugc diéu chinh khi thay
déi vé pham vi cong viéc, diéu kién va tién @6 thuc hién céng
tac tu van dau tu xay dung. Chi phi tu van dau tu xay dung
dugc quan ly théng qua hgp déng tu van xay dung.

Theo quy dinh tai Nghi dinh s6 10/2021/ND-CP ngay
09/02/2021 clia Chinh pha vé quan ly chi phi dau tu xay dung
(goi tat 1a Nghi dinh s& 10/2021/ND-CP) thi: Chi phi tu van dau

tu xay dung dugc xac dinh bang dinh mdc ty 1& phan tram (%)
do Bo Xay dung ban hanh hodc bang cach 1ap du toan trén co s&
pham vi céng viéc tu van, khéi lugng cong viéc phai thuc hién, ké
hoach thuc hién cta goi thau va cac quy dinh vé ché do, chinh
sach do nha nudc ban hanh [3]. Nhu vay, chi phi tu van dau tu xay
dung dugc xac dinh theo 02 phuong phap sau:

- Xac dinh bang dinh muc ty & phan tram (%);

- Xac dinh bang lap du toan.

Trong thuc tién ap dung cac quy dinh d& xac dinh chi phi tu
van dau tu xay dung da ndy sinh mét s6 bat cap gay khoé khan cho
c6ng tac lap, kiém soat chi phi dau tu xay dung. Xuat phat tur thuc
tién dé, trén co sé phan tich chi tiét cac khoan muc cau thanh két
hgp vdi s6 liéu tir thuc nghiém, bai bao dé xuat mét s6 kién nghi
nham khac phuc nhing han ché, vudng mac.

3. MOT SO BAT CAP TRONG CONG TAC XAC PINH CHI PHi
TU VAN PAU TU XAY DUNG

3.1. Chi phi tu'vén xdc dinh bdng du todn

Du toan chi phi tu van xay dung dugc quy dinh tuong déi rd
rang trong Théng tu s6 11/2021/TT-BXD ngay 31/ 8/ 2021 cla
BO Xay dung hudng dan mot sé ndi dung xac dinh va quan ly
chi phi dau tu xay dung (goi tat la Thong tu s6 11/2021/TT-
BXD), gobm cac khoan: Chi phi chuyén gia; chi phi quén ly; chi
phi khéc; thu nhap chiu thué tinh trudc; thué gia tri gia tang va
chi phi dy phong. Nhung muc chi phi nhu hién nay con thép,
khong du chi phi hoat déng clia doanh nghiép, néi dung cing
chua tiép céan véi cac quy dinh, huéng dan cta quéc té [4]. Cu
thé:

(1) V& Chi phi chuyén gia: Bugc tinh theo s6 lugng chuyén
gia, thoi gian lam viéc cta chuyén gia va tién luong cta chuyén
gia. Tién luong xac dinh trén co s don gia ngay céng chuyén
gia [4]. Theo hudng dan Théng tu s6 11/2021/TT-BXD, don gia
ngay cong qua thap, khéng phu hop véi thuc té. C6 thé thay rd
qua so sanh véi muc luang d6i ciia chuyén gia tir nam 2015 va
2021 tai bang 1 va bang 2.

Bang 1 va bang 2 cho thdy muc luong Chuyén gia tu van
quy dinh tu thoi diém nam 2015 va diéu chinh tai thoi diém
nam 2021 khong hé thay déi, tham chi cé nhiing thoi diém cac
dia phuong cdn cu theo Théng tu cla B6 Xay dung quy dinh
khung don gia nhan cong tu van xay dung dua ra muc luong tu
van rat thap. Muic cao nhat hién nay theo qui dinh la 39.000.000
d/thdng qua thdp so v&i mat bang luong chuyén gia tu van
trong khu vuc va khéng phu hgp véi thuc té. Viéc nay gay khé
khan trong céng tac lap du todn chi phi tu van cho nhiing dy
an cé quy mo In, doi héi cao vé trinh d6 va kinh nghiém cua
cac chuyén gia tu van.

Mat khac, luong can bé tu van thap, gay ra hé luy trudc mat
la chdy mau chat xam déi ngl can bd, ky su lanh nghé, yéu
nghé, vé lau dai la khé tuyén sinh, dao tao nguén nhan luc
trong tuong lai.

Day cling la mét trong nhitng nguyén nhan dan dén tinh
trang khé tuyén sinh dau vao nhu hién nay tai cac trudng dai
hoc dao tao vé linh vuc xay dung.

(2) Vé Chi phi quan ly: Gbm cac chi phi lién quan dén hoat
doéng ca bd phan quan ly, diéu hanh té chuic tu van (tién luong
cla bd phan quan ly), chi phi duy tri hoat d6ng cda té chic tu
van; chi phi van phong lam viéc; chi phi xa héi (d6ng quy bao
hiém xa héi, bdo hiém y té, bado hiém that nghiép,... theo quy
dinh thudc trach nhiém cta t6 chic tu van); mua bao hiém
trach nhiém nghé nghiép va cac khoan chi phi quan ly khac cé
lién quan dén hoat déng cua té chic tu van.
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Chi phi quan ly xac dinh bang ty 1& phan tram (%) cta chi phi
chuyén gia, cu thé tai Bang 3:

Bang 3: Ty lé chi phi quan ly [4]

Chi phi chuyén gia (ty déng) <1 1+<5 >5

Chi phi quan ly (ty 1é %) 55 50 45

Déi vai doanh nghiép, ty 1& bdo hiém quy dinh déng cho ngudi
lao déng la 23.5%. Vay chi phi quan ly thuc té con lai la 21.5% -
31.5% chi phi chuyén gia. Véi ty I& nay khong dam bdo duy tri hoat
dong cho doanh nghiép. So véi cac doanh nghiép nudc ngoai
chao gia tai Viét Nam, ty & nay gan bang 1/3, nhu phan tich cau
thanh chi phi tu vadn cla cac t6 chic quéc t€ (WB, ADB, IMF,
UNIDO) theo khu vuc chiém khoang 133,25%, hodc néu tinh theo

Bang 1. Pon gia ngay céng chuyén gia tu van xay dung

(Theo quy dinh tai Thong tu s6 11/2021/TT-BXD ngay 31/ 8/
2021 ctia B6 Xay dung hudng dan mét sé nodi dung xac dinh va quan
ly chi phi dau tu xay dung) [4]

Sach huéng dan st dung tu van trong nudc thi khoang 143,5%,
con néu theo thuc té€ bao cao kiém toan tai doanh nghiép tu van,
thi phan chi phi quan ly cia doanh nghiép tu van tir 100-140%. [6]

Mat khac, viéc xac dinh chi phi quan ly theo ty 1& phan tram (%)
chi phi chuyén gia c6 uu diém la tinh nhanh, nha tu van khong mat
thaoi gian 1ap du toan, ngudi thdm tra, thdm dinh cing khéng mat
thai gian soat xét hé so. Tuy nhién cling c6 nhugc diém do méi loai
céng trinh xay dung (dan dung, cdng nghiép, giao théng, ha tang
ky thuat, néng nghiép va phat trién néng thén..) va méi loai céng
tac tu van (lap, tham dinh, gidm sat...) c6 tinh chat, dic diém khac
nhau nén co cau chi phi khac nhau. [7] Vi thé quy dinh hién nay
chua thuc su phu hgp vai thuc té.

Bang 2. Miic luong theo thang cia chuyén gia tu van
trong nudc

(Theo quy dinh tai Théng tu s6 02/2015/TT-BLDTBXH ngay
12/ 01/ 2015 clia Bo Lao dong - Thuong binh va Xa hoi quy dinh
muc luong déi vdi chuyén gia tu van trong nudc lam co s6 du
toan géi thau cung cap dich vu tu van ap dung hinh thic hgp
déng theo thai gian st dung von nha nuéc) [5]

Nhém N X a Don gid/ngay e Muic N X a Don
diuyén gia Chuyén gia tu van xay dung cng Don gia/thang diuyén gia Chuyén gia tu van xay dung gid/thang
- Chuyén gia tu van c6 chuyén mon L o s . p
dugc oo phi op v chuyenngan ) Chuyén gt vin < bingdai o ding
S s < LT chuyén nganh tu van va cd tr 15 nam kinh
tu van va cd tlr 15 nam kinh nghiém tré x o PO .
. N g nghiém tr& Ién trong chuyén nganh tu van.
Ién trong chuyén nganh tu van.
—AChuxen gla}u Vin @ bang\thac o tr(f Klllong et Khong vugt b) Chuyén gia tu van ¢ bang thac si trg Ién 1'AMUC 1',
i [én, ¢ chuyén mon dugc dao tao phi | qud 1.500.000 . | p PO X s x ok khong qua
Nhom | N RSN o X qué 39.000.000 Miic 1 duing chuyén nganh tu van va ¢ tr 8 nam
hgp vdi chuyén nganh tu van va c6 tr 8 dong/ngay . X ) M o 40.000.000
M RPN A ° dong/thang kinh nghiém tr@ [én trong chuyén nganh tu o .
nam kinh nghiém tr& Ién trong chuyén ong vén dong/thang
nganh tu van. )
- Truéng nhém tu vén hosc chii ti t6 ) Chuyen gia tut van dam nhién chic danf
chitc. diéu hanh a6i thau tu vin Truéng nhom tu van hodc chd tri to chic,
' 9 : diéu hanh goi thau tu van.
- Chuyén gia tu van c6 chuyén mon a) Chuyén gia tu van o bang dai hoc ding
dugc dao tao phii hgp véi chuyén nganh chuyén nganh tu van va ¢d tir 10 dén dudi
tuvan va c6 tir 10 dén dudi 15 ndm kinh 15 ndm kinh nghiém trong chuyén nganh
nghiém trong chuyén nganh tu van. tuvan,
-AChuy'en glaAtu van © bang‘thac R4 m" K,h ong gt Khdng vugt b) Chuyén gia tu van ¢ bang thac si trg Ién Z'AMUC 2’,
. |&n, c6 chuyén mdn dugc dao tao phu | qud 1.150.000 . . . PO o s n o oax khong qua
Nhom I o . MRS o N qud 29.900.000 Miic 2 duing chuyén nganh tu van va c6 tur 5 dén
hgp vdi chuyén nganh tu van va c6 tu 5 dong/ngay o . o ok 1F N N 30.000.000
o ko o < dong/thang dudi 8 ndm kinh nghiém trong chuyén . .
dén dudi 8 nam kinh nghiém trong cdng N . dong/thang
P . nganh tu van.
chuyén nganh tu van.
- Chit t} mdt hodc mot s6 hang muc 4] ghu\yen.gm tu \{an t?am nvhlemﬂchu;c danh
s . chd tri trién khai mot hodc mot s6 hang
thudc g6i thau tu van. A s s
muc thudc géi thau tu van.
- Chuyén gia tu van ¢ chuyén mon a) Chuyén gia tu van c6 bang dai hoc ding
dugc dao tao phu hgp véi chuyén nganh chuyén nganh tu van va c6 tir 5 dén dudi 10
tur van va co tir 5 dén dudi 10 ndm kinh . , ndm kinh nghiém trong chuyén nganh tu .
" Ay . Khéng vugt qué . [ x 3. Mtic3,
nghiém trong chuyén nganh tu vén. Khong vugt qua van. . .
; - Y p— 770.000 . khong qud
Nhom Il | - Chuyén gia tu vén cd bdng thac sy tré . X 20.020.000 Miic3
N A . . dong/ngay o . - o s . 20.000.000
|én, c6 chuyén mén dugc dao tao phu n dong/thang b) Chuyén gia tu van c6 bdng thac si tr lén déna/thin
hgp véi chuyén nganh tu van va co tir 3 9 va ¢6 tlr 3 dén dudi 5 nam kinh nghiém 9 9
dén dudi 5 ndm kinh nghiém trong trong chuyén nganh tu van.
chuyén nganh tu van.
- Chuyén gia tu vén c6 chuyén mon | Khong vuot qua . . e s s ] 4. Miic4,
, dudc dao tao phit hop véi chuyénnganh | 580000 | o9 vuotqud , a) Chuyen gia twvan 6 bang dai hocding |
Nhém IV R A " s s 15.080.000 Miic4 chuyén nganh tu vén va ¢é dudi 5 nam kinh
tu vén va cé dudi 5 nam kinh nghiém dong/ngay dona/thdn nahiém tron chuvén naanh tu vin 15.000.000
trong chuyén nganh tu van. cong grthang ghie g chuyenng ' dong/théng
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(3) Chi phi thu nhap chiu thué tinh trudc (1ai) c6 dinh muic 6%
trén téng chi phi chuyén gia va chi phi quan ly. Thuc té€ nhiéu don
vi tu van (dac biét 1a nganh Giao thong) phai di vay ngan hang véi
1ai sudt 10-12%/nam dé hoat déng do ké hoach vén trong phan
I6n cac du an khéng dam bao dong tién chi trd cho tu van theo
tién d0. Tham chi cac hgp déong tu van khéng dugc ap dung lai
suat néu bj trd cham (ma diéu nay thudng xuyén xay ra). Nhu vay,
toan bo phan thu nhap chiu thué tinh trudc chua du dé tr 1ai vay
ngan hang, khéng thé ddm bao su phat trién cla té chuc tu van
trong qua trinh hoat dong san xuat kinh doanh nhu luat dinh. So
sanh vai cac du an dau thau quéc té, thu nhap chiu thué tinh trudc
clia mot s6 hang tu van qudc té dé xuat déu & muc ti 9-12%.

3.2. Chi phi tu'vén xdc dinh theo dinh mdc ty 1é phdn tram (%)

Chi phi tu van xac dinh theo dinh muc ty 1& phan tram (%)
tuong Ung vai quy mé chi phi xay dung, chi phi thiét bi hoac quy
mo chi phi xay dung va chi phi thiét bi, theo loai cong trinh, cap
céng trinh, dugc quy dinh tuong d6i day da theo Théng tu s6
12/2021/TT-BXD. [8]

Tuy nhién, dinh muc chi phi tu van néi chung thap so vai tinh
chat céng viéc, hodc c6 nhiing khoan muc chi phi khéng dugc quy
dinh cu thé, chua phan dinh ré phan chi phi cho céng tac thudc
linh vuc xac dinh chi phi, danh gia du an nén nhiéu don vi tu van
khéng xem trong va it dau tu cho céng tac nay. Cu thé:

Mot s6 cOng viéc tu van co su chénh léch, chua phu hop. Nhu
chi phi lap bao cdo nghién ctu kha thi (FS) hién nay van thap hon
rat nhiéu so vai chi phi thiét ké, trong khi giai doan FS rat quan
trong, quyét dinh dén chat lugng, hiéu qua va tinh sang tao cta du
an; hodc cac céng trinh giao théng c6 dinh muc thiét ké thap nhat
so V@i 4 loai cong trinh con lai (dan dung, cong nghiép, néng
nghiép va phat trién néng thén va ha tang ky thuat). Tham chi véi
loai cong trinh c6 yéu cau thiét ké 3 budc, cong trinh giao thong
chi bang khoang 50-60% so vdi cac cong trinh khac [8]. Viéc nay
chua bao quat dugc dac thu ctia céng trinh giao théng la ¢é nhiéu
loai hinh phtic tap nhu: Cau, ham, dudng, dudng sét, hang khéng;
dac biét cac cong trinh nhu cau khiu d6 16n, ham, nut giao théng
khac muc.

Pinh muc chi phi tu van thiét ké khéng thé hién ré la c6 chi phi
thiét ké y tudng hay khéng? Khéng dé cap dén viéc nghién cuu,
dao tao, Ung dung khoa hoc cong nghé hodc y tuéng mdi trong
thiét ké..., dan dén san pham thiét ké chua thuc su t6t. Dinh muc
chi phi tu van thdm tra chua tinh dén pham vi cac céng viéc phai
tham tra.

Cac phan tich & trén cho thay phuong phap xac dinh chi phi tu
van hién nay van con nhiéu tén tai, chua theo kip thuc tién, trong
khi day la cin cir quan trong dé tinh toan va quén ly chi phi.

4, KET LUAN VA KIEN NGHI

Chi phi tu van la moét trong nhiing thanh phan cau thanh quan
trong cla du toan xay dung céng trinh, can tiép tuc va lién tuc
nghién ctu, hoan thién ca vé néi dung cing nhu phuong phap
tinh toan;

B6 Xay dung ra soat lai cac dinh muc ty Ié % cla nhiing chi phi
tu van dau tu xay dung da ban hanh sao cho phu hgp véi cong viéc
thuc té€, dong thoi nghién clu xay dung dinh muc ty 1& % cho
nhiing chi phi tu van dau tu xay dung chua c6 dinh mdc @€ lam
can cu xac dinh va quan ly chi phi;

Xem xét xa hoi hda cong tac xdy dung dinh muc véi su tham
gia clia cac t6 chuc tu van chuyén nganh phu hop véi cac cong tac
dac thu, dac biét vai cac cong trinh chiu tac dong cta nhiéu yéu t6
(dia hinh, dia chat, diéu kién thi céng, bién phap thi cong, Ung
dung cong nghé mai, nguén va kha nang cung tng vat liéu...).

Bo Xay dung can diéu chinh néi dung chi phi quan ly, mdc chi
phi quan ly; dinh muc hao phi chuyén gia tu van; chi phi thu nhap
chiu thué tinh trudc trong du toan chi phi tu van xdy dung nham
dap ung yéu cau thuc tién.

Xay dung ca ché tién luong va cac ché dé uu dai doi v6i ngudi
lao ddng nganh Xay dung phu hgp véi diéu kién lao dong dac thu
cGa nganh va phu hgp véi nhu cau cda thi trudng, dam bao thu
hat nhan su c6 chat lugng cao. Can thay d6i tu duy trong viéc xac
dinh chi phi tu van, thay viéc so sanh chi phi tu van vsi muc thu
nhap chung ctia xa héi bang viéc xac dinh chi phi trén hiéu qua
clia cong tac tu van, coi day Ia mét loai hinh dich vu dién hinh cé
thé dem lai hiéu qua rat I6n néu san phdm tu van dugc dau tu
nghién ctu than trong, mang ham lugng chat xam I6n. Can tiing
budc nhanh chéong thu hep khodng cach gitia chi phi tu van trong
nudc va nudc ngoai cho cung mot loai hinh céng tac, cung trinh
d6 nang luc, cing dia ban hoat ddng, c6 nhu vay mai han ché chay
mau chdt xam. B&i chi phi hgp ly cho cong tac tu van dé c6 dugc
cac san phdm chat lugng cao, dugc nghién ctu ky luéng sé han
ché lang phi, dem lai hiéu qua dau tu.

Ngoai ra, d6i véi doanh nghiép tu van xay dung, viéc dao tao,
dao tao lai doi ngl tu van can tién hanh thudng xuyén, lién tuc mai
tao nén doi ngl gidi vé chuyén mon nghiép vy, c6 nang luc lam
viéc tét véi chl dau tu va déi tac. Day la mot khodn chi phi dang ké
can dugc nhadn manh va luu tam. Vi vdy can b sung va ghi ro
khoan chi phi phét trién doanh nghiép, dao tao nang cao trinh do
chuyén mén trong chi phi tu van dé cac doanh nghiép c6 thém
nhan thdc va danh khoan chi phi thich dang dé thuc hién cac cong
viéc nay.
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Effect of parameters on aerodynamic coefficient of billboard
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TGM TAT

Bai bao trinh bay viec khao sat anh hudng cia dang dia hinh va ma
hinh dng réi, da cao dat tdm béng cia bang quang cao tdm ln
dén he sd khi dang béng phan mém Ansys Fluent, thdng qua ky
thugt tinh toén dang luc hoc chét lueu (CFD). Déng tha, lam ré anh
hwréng ciia md hinh dang rdi va cao do dgt tdm bang dén gia trj he
st can khi dong, tr da 1am co s& cho céc nghién ci tigp theo.

Tir khod: He sd khi dang; Ansys fluent

ABSTRACT

This paper presents the investigation of the influence of the
terrain, turbulent flow model, height of the panel of the large
billboard on the aerodynamic coefficient by Ansys Fluent, through
the computational fluid dynamics (CFD). At the same time, the
influence of the turbulent flow model and the height of the panel is
clarified on the value of the aerodynamic coefficient, thereby
serving as a basis for further studies.

Keywords: Aerodynamic coefficient; Ansys Fluent

1.DAT VAN PE

Hé s6 khi dong (hé s6 luc) la mot trong s6 cac hé s6 can phai
xac dinh khi tinh toan luc gié tac déng lén két cau néi chung va két
cdu tdm bang quéng cao ndi riéng. Tiéu chudn thiét ké quy dinh vé
hé s6 khi ddng & moi nudc la khac nhau, chang han:

- Tiéu chudn TCVN 2737:1995 [2] quy dinh & s d6 34 trong cac
Bang 6.1, 6.2, 6.3, gia tri phu thudc vao ty 1é kich thudc tdm bang,
d6i véi tdm bang quang cdo cx = k.Cxr, theo Bang 6.2 véi tdm bang
¢ e = A, theo Bang 6.1 xac dinh dugc. Theo Bang 6.3, vdi tam
bang c6 b/d < 1,5 tra dugc hé s8 Cee. C6 thé 18y ¢y theo so d6 1
trong Bang 6, d6i véi cac mat thing ding o = 1,4 va luc gi6 dat &
tam hinh hoc clia tdm bang.

- Tiéu chudn TCVN 2737:2023 [3] quy dinh cx = 2,5k, trong d6
k. 18y theo biéu d6 Hinh F.27 (phu thuéc vao dé choan ¢ va do
manh A = L/b, d6i véi bang quang cdo, p = 1va2,0< A <3,0,tucla
ki = 0,63 dén 0,65), c6 nghia la cx = 1,58 dén 1,63. Luc gi6 dat & do
cao tdm hinh hoc clia tdm bang va do léch tdm theo phuong
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ngang la e = £0,25b. Luu y, phai xét tac dong do gi6é gdy ra dao
déng mat 6n dinh khi déong dang xodn van (divergence) va dang
uén-xoan (flutter) theo Diéu 10.1.2.

- Tiéu chudn chau Au EN 1991-1-4 [6], muc 7.4.3 - Badng quéng
cdo (Signboards), quy dinh khi zg > h/4 (h la chiéu cao tam bang),
lay cr = 1,8. Luc gi6 dat & d6 cao tam hinh hoc clia tdm bang va do
léch tdm theo phuong ngang la e = £0,25b. Cling phai kiém tra
mat 6n dinh dang xodn van (divergence) va dang uén-xodn
(flutter) d6i véi bang quéang cao.

- Tiéu chudn 1SO 4354:2009 (E), quy dinh trong Diéu 7.1.1(4),
theo Hinh D.5 dGi v&i hang rao dat trén mat dat khi ty s6 dac ¢ >
0,9, 1y Crm = 1,2. Theo Hinh D.7 d6i vai tam dac ldy Cc = 2,0.

- Tiéu chudn Nhat Ban AlJ, quy dinh cho hang rao (fence), lay
Cp,n = 1,2,

- Tiéu chudn Trung Quéc GB 50009-2012, quy dinh & muc 34
cUa Bang 8.3.1 cho hang rao (independent and fencing wall), 1ay ps
=1,3.

- Tiéu chudn Hoa Ky ASCE 7-16, quy dinh cho trudng hgp A & Hinh
29.4-1 cho dén tin hiéu hodc tudng dac, hé s6 Cr ldy ting vai trudng
hop A va B hodc C, phu thudc vao ty sé B/s va s/h, véi bang quang cao
€6 B/s = 2+4 va s/h = 0,3+0,5 thi ldy Cr= 1,7+1,8 va vi tri luc gi6 xét cho
cac truong hop dat vao tdm bang, dat léch tam bang 0,2B hoac cac
trong tam 6 bang hinh vuéng tuong tng co chiéu cao s.

- Tiéu chudn An Do IS 875(Part 3):2015, quy dinh d6i véi tdm
bang (Bang 26) khi ty s6 kich thudc chiéu dai/chiéu rong tdm bang
tur 0,5 dén 5,0 thi lay Cr = 1,2. Vi du 21 trong tai liéu [4], thay cing
lay Cr=1,2.

- Tiéu chuén Uc va NewZealand AS/NZS 1170.2:2011 cho gia tri
Cpn tai Bang D2(A) va Bdng D2(B), phu thudc vao ty |é céc canh cla
tdm bang va d6 cao dit tdm bang (t8i thiéu la 1,3 véi tdm bang
théng thuong).

Khi b/c =0,5+5,0 va c/h =0,2+1,0 (hudng gi6 6 = 0°) thi

Cpn=13+0,5[0,3+log,,(b/c)](0.8-c/h)vae=0

Khi b/c > 5,0 va ¢/h = 0,2+1,0 (hudng gi6 6 = 45°) thi
Con =13+0,5[0,3+log,,(b/c)](0,8-c/h)vae=0,2b

Nhu vay, cac tiéu chuin thiét ké khac nhau quy dinh gia tri hé
s6 khi dong khac nhau. Theo d6, mot s6 tiéu chudn cho gia tri hé
s6 khi déng khong thay d6i, mot sé tiéu chudn quy dinh phu thudc
vao kich thudc tdm bang, tham chi con phu thudc ca vao dé cao
dat tam bang.

Pé c6 6 lieu chinh xac hon dung trong thiét k&, cac nghién ciu
gan day & trong va ngoai nudc vé viéc xac dinh hé s6 khi dong néi
chung cling da dugc tién hanh, nhung phd bién la théng qua viéc thi
nghiém khi déng trong ham gié hodc moé phong s6 trong cac phan
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mém chuyén dung. Theo do, tai trong gid xac dinh dua trén cac gia tri
do dugc clia hé s6 ap suat tur cac thir nghiém ham gié cho cac hinh
dang va kiéu tdm bang quéang cao khac nhau, vi du bang quang cao
ba mat hodc hai mat khéng song song. Mét sé hinh dang khac clia cac
bang quang céo khoéng dugc liét ké trong cac tiéu chudn hodc dit liéu
thiét ké bi bo sét ciing can duoc thuc hién thong qua cac thi nghiém
mau trong 6ng théi khi dong (hdm gid). Tuy nhién, cac thi nghiém
trong ham gio sé rat tén kém va tén nhiéu cong stic, tham chi kho co
thé ti€p can dugc déi véi phan 16n cac ki su, dong thoi rat khé d& mo
phéng s6 Reynolds & quy mo day du bang thuc nghiém. Viéc mo
phong s6 tac ddng clia giod ¢ loi hon so vai viéc sit dung cac mau ty &
thu nho trong cac thi nghiém. D& dang mé phdng bat ky s6 Reynolds
nao, thay déi cac diéu kién bién va thuc hién nghién ctiu cac tham sé
lién quan.

Xac dinh hé s6 khi dong khi gi6 théi thdng goc véi bé mat
bang quang céo, viéc xac dinh trudng dong chay va phan bé ap luc
gié clia badng quéng cdo la mét trong nhiing muc tiéu chinh trong
cGia mét s6 nghién ctu tht nghiém.

C6 thé ké ra mot s6 thi nghiém trong 6ng théi khi déng (ham
gi6) dé xac dinh trudng dong chdy bé mat va hé s6 ap suat trung
binh. Chdng han, mau bang chi dan giao théng don 1 véi cac ti lé
kich thudc ba chiéu va géc huéng gié khac nhau dat trén cung do
cao dugc thir nghiém bdi Meyer va cong su (2017) [15] dé xéac dinh
hé s6 khi dong. CW. Letchford (2001) [12], da kiém tra su thay d6i
hé s6 khi déng cta bang quang céo moéng khi dat & cac d6 cao
khac nhau. Paraschiv A.A, Gavrilescu .I cling da nghién cttu phan
bé hé s6 khi dong Ién bé mat tdm bang quang cao ba mat.

Hudng nghién ctu vé tac déng cta gi6 1én bang quang céo
bang phan mém thuang mai Ansys Fluent cling la hudng nghién
cliu tét, giam dugc chi phi nghién ctu thuc nghiém va dé dang
ti€p can déi véi da s6 nha nghién cuu.

2. HE SO KHi DPONG THEO CAC NGHIEN CUU VA TIEU
CHUAN

2.1 Theo Meyer va cong su (2017)

Meyer va cong su (2017) [15] da s&t dung 11 mau tam bang dén
tin hiéu ty 1& thu nhé (gém ca 03 mau co6 canh cong), ky hiéu kich
thudc mau nhu & Hinh 2, cac gia tri kich thudc cu thé nhu & Bang 1.

Bdng 1. Kich thuéc mau va ty s6 hinh hoc [15]

Mau Kich thudc mau (m) Ty s6
b C d b/c d/c
1 0,6 0,6 0,06 1 0,1
2 1,8 0,6 0,06 3 0,1
3 3,0 0,6 0,06 5 0,1
4 0,6 0,6 0,20 1 0,4
5 1,8 0,6 0,20 3 0,4
6 3,0 0,6 0,20 5 0,4
7 0,6 0,6 0,20 1 0,7
8 1,8 0,6 0,20 3 0,7
9 3,0 0,6 0,20 5 0,7
10 3,0 0,6 0,20 5 0,7
11 3,0 0,6 0,20 5 0,7
FX
Cox = 0500 (b0) J
F (o)
CFy = fyz
0,5pU%(dc) =
y L b |
Cve = 0,500 (07
,5pU%(b°c)

Cantilever support

Hinh 1. Mau thi nghiém cda Meyer [15]

Nhém tac gid nghién ctu thuc nghiém tai phong thi nghiém
gi6 clia Pai hoc Qudc té Florida (FIU). Cac két qua hé s6 luc phap
tuyén va tiép tuyén véi goc hudng gid 0° va 45° iing vdi cac gia tri
cla ty s6 b/c va d/c (ghi & Bang 2) va ma tran thiét ké ting véi ty sé
b/c va d/c dugc ghi & Bang 3. Ngoai ra, két qua hé s6 xoan Cw: va ty
s6 do léch tam r/b (ghi & Bang 4) va hé sé khi dong khi canh cua
tdm bang dugc vuot cong (canh cong) ting véi géc hudng gié 0°
va 45° clia 3 mau dugc ghi 3 Bang 5.

Bdng 2. Két qua hé s6 luc Cy

Mau Ty s6 0=0° 0 =45°
b/c d/c Crx Cry Cx Cry
1 1 0,1 1,15 | 0,02 124 | -1,05
2 3 0,1 122 | 035 118 | -1,89
3 5 0,1 128 | 039 111 | 221
4 1 0,4 1,12 | 0,00 1,02 | -089
5 3 0,4 1,21 0,13 1,06 | -1,22
6 5 0,4 125 | 004 | 1,03 | -087
7 1 0,7 098 | 001 094 | -0,79
8 3 0,7 176 | 007 | 095 | -093
9 5 0,7 122 | 008 | 091 | 075

Bdng 3. Ma trdn thiét ké (design matrix)

b/c d/c
0,1 0,2 0,3 04 0,5 0,6 0,7

1,0 1,21 1,18 1,15 1,12 1,08 1,04 0,98

2,0 1,21 1,20 1,18 1,17 1,14 1,11 1,09

3,0 1,22 1,22 1,22 1,21 1,20 1,18 1,16

4,0 1,25 1,25 1,24 1,24 1,23 1,22 1,21

5,0 1,28 1,27 1,26 1,25 1,24 1,23 1,22

Bdng 4. Hé s6 xodn Cuw, va ty sé do léch tdm r/b

Mau 15m/s 40 m/s

Cmz r/b Cmz r/b
1 0,13 0,11 0,13 0,10
2 0,14 0,12 0,15 0,13
3 0,11 0,11 0,13 0,11
4 0,05 0,05 0,06 0,06
5 0,11 0,11 0,13 0,12
6 0,09 0,09 0,10 0,10
7 0,02 0,02 0,03 0,03
8 0,08 0,09 0,08 0,08
9 0,06 0,07 0,06 0,07

Bdng 5. Két qua hé s6 khi @ong Crkhi canh cong

Mau 0=0° 0 =45°
Crx Cry Crx Cry
9 1,22 0,08 0,91 -0,75
10 1,06 0,28 0,74 -0,76
11 1,01 0,25 0,72 -0,75
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2.2 Theo Letchford C.W. (2001) [12]

Letchford C.W. (2001) [12] da thuc hién thi nghiém mau tam
bang c6 kich thudc bxc (trong d6: b 1a chiéu rong; c 1a chiéu cao
tdm bang), dé cao dat tdm bang la h tinh ti dinh tam bang dén
mat dat. S&r dung biéu d6 van toc giod va biu d6 cudng doé réi theo
tiéu chudn Uc AS1170.2. Két qua hé s6 khi déng trung binh déi véi
g6c hudng gi6 0° (thdng goc vai bé mat tdm bang).

Bdng 6. Hé s6 khi d@dng trung binh

c/h b/c
0,25 0,5 1 2 4 5 10
1,00 1,41 117 1,15 1,14 1,08 1,04
0,95 1,42 1,33 1,27 1,24 1,14
0,90 1,45 1,41 1,34 1,33 1,20 1,15
0,80 1,49 1,44 1,43 1,39 1,32
0,67 1,46 1,42 1,38 1,35 1,32
0,50 1,47 1,38 1,42 1,45 1,44
0,30 1,42 1,45 1,53 1,57 1,55
0,16 1,48 1,51 1,63

Bi€u dién gia tri hé s6 khi ddng trung binh khi ty s6 b/c = 1 dén 5,
thdy rang biéu d6 c6 mét s6 diém c6 quy luat bat thudng, d6 la cac
duong cong giao cat nhau. Khi b/c = 1, hé s6 khi ddng gidam xudng
Ung véi ¢/h > 0,67 nhung lai tang 1én khi c/h < 0,3. Hé s6 khi dong dat
gia tri t6i thiéu khi b/c = 5,0 va tang khéng nhiéu khi b/c 16n hon. Su
bat thudng nay da dugc Letchford CW. (2001) gidi thich bai luc khi
déng tang 1én do su tuong tac cla cac Idp cat do tach xody tor xung
quanh tdm bang, chi tiét han c6 trong tai liéu [12].

16 151 123
1.5 1.45 145 442 143
1.48 .
m1'4 142 : 3 1.34
& 1.38 :
o3 132184127
< 1\24
9 1.2 T2 1.15
11 114114
1,08
1
0 0.2 04 06 08 1 1.2
Tysbbicbdng —e—1 2 4 Ty sb c/h

Hinh 2. Két qua hé s6 khi dong

Qua do, Letchford CW. (2001) da dé xuat cong thic xac dinh hé sé
khi déng Cr (pham vidp dung 0,2 < b/c<5va0,2<c/h<1,0) la:

C, =145+0,5(0,7 +log,,(b/c)(0,5 —c / h) (1)

Bén canh do, két quad nghién clu cla cac tac gia khac nhu
Wood J.D (1978), Good M.C (1968), Sakamoto K.G (1963) cho céc
két qua hé sé khi déng nhu sau:

Bdng 7. Hé s6 khi déng trung binh theo cdc nghién ctiu

2.3 Theo HanZihui va GuMing (2014)

Nhém téc gid HanZihui va GuMing (2014) [10] da thi nghiém
mau thu nhé ty 1& 1:25 trong 6ng thdi khi dong déi véi tdm bang
¢6 hai mat song song va ba mat (Hinh 3). Nguyén mau bang quang
cao kich thudc cao 22,0 m, tru d& cao 20,55 m c6 dudng kinh 1,5 m,
kich thuéc tam bang (6x18) m. Mé phéng profile gié ting vaéi dia
hinh dang B theo GB 50009-2012.

Hinh 3. Mau thi nghiém bang quang cdo [10]
K&t qua hé s6 khi dong déi vai tdm bang quang cdo hai mat
song song Ung vaGi goc hudng gid tir 0° dén 90°.

Goc | o° 7,5915° 22,5° | 30° | 37,5°
C, | 146 146 1,46 1,43 | 138 | 1,37
C, | 000 | 0023 0,036 0046 | 0,060 | 0,089
(ti€p)
45° | 52,5° 60,0° |67,5° | 75,0° | 82,5° | 90°
135 | 121 1,01 073 043 | 0,18 | 0,00
0,122 | 0,151 0,173 0,194 | 0,226 | 0,287 | 0,00

2.4 Theo moét s6 tiéu chuan thiét ké

D& lam rd gia tri hé s khi dong theo cac tiéu chudn thiét ké
khac nhau, xét tam bang quang cdo co kich thudc daixréng lan
lugt 1a Lxb = (6,0x9,0) m; (6,0x12,0) m va (6,0x18,0) m, chiéu day
tdm bang la d = 1,0 m, cao d6 dinh tdm bang so vai mat dat la 20
m.

a) Theo TCVN 2737:1995

- Khi kich thudc tdm bang (6,0x9,0) m, tra Bang 6.2 c6 Ae = A =
9,0/6,0 = 1,5 < 5,0, suy ra k = 0,6. Tra Bang 6.3 véi d/b = 1,0/6,0 =
0,17 < 1,5 suy ra cxo = 2,1. Tlc la, c&x = 2,1x0,6 = 1,26.

- Khi kich thudc tdm bang (6,0x12,0) m va (6,0x18,0) m, cach
lam tuong tu nhu trén, c6 k = 0,6 va cx = 2,1. Tuc la, cx = 2,1x0,6 =
1,26.

b) Theo TCVN 2737:2023

- Khi kich thudc tam bang (6,0x9,0) m, tra Hinh F.27 Gng vdi Ae
=1 =9,0/6,0=1,5co k. = 0,62 (véi dé chodn ¢ = 1,0), suy ra ¢x =
2,5x0,62 =1,55.

- Khi kich thudc tdm bang (6,0x12,0) m, tra Hinh F.27 (ing vGi Ae
=A=12,0/6,0=2,0c6 k. =0,63 (v&i d0 chodn ¢ = 1,0), suy ra &x =
2,5x0,63 =1,575.

- Khi kich thudc tdm béang (6,0x18,0) m, tra Hinh F.27 (ng véi e
=)L =18,0/6,0=3,0 cé k. = 0,65 (v&i d6 chodn ¢ = 1,0), suy ra cx =
2,5%0,65 =1,625.

Bdng 8. Két quad hé s6 khi déng cx

b/c [13],[14] [8] [7] [12]
Oxford CSIRO Oxford CSIRO [16]

1,0 1,33 1,24 1,06 1,09 | 1,15

1,5 1,17 1,06

2,0 1,24 1,04 | 1,14

3,0 1,22 1,17 0,96

4,0 0,99 | 1,08

50 1,07 1,13 0,97 098 | 1,04

9,0 1,16 0,98

10,0 1,13 1,04

>> 1,32 1,21 1,15
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Stt | Kich thudc Gid tri cx theo TCVN Chénh
(m) 2737:1995 | 2737:2023 (%)
1 6,0x9,0 1,26 1,550 23,01
2 6,0x12,0 126 1,575 25,00
3 6,0x18,0 1,26 1,625 28,96

K&t qua tinh hé sd khi déng theo TCVN 2737:1995 va TCVN
2737:2023 chénh léch nhau kha I6n, tir 23,01% dén 69,27% Uing vGi
ty lé kich thudc tam bang tir 1,5 dén 3,0.

c) Theo EN 1991-

1-4
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c625=(20-6)=14m>h/4=6/4=1,5.TheoDiéu7.4.3,c6ct=1,8.

d) Theo ASCE 7-16

Theo Hinh 29.4-1, c6 s/h =6/20=0,3.

- Doi véi trudng hgp A va B, khi kich thudc tdm bang (6,0x9,0)
m, (6,0x12,0) m va (6,0x18,0) m c6 B/s =9,0/6,0 =1,5;2,0va 3,0. TU
déc6CG=1,8.

- DGi vai trudng hap C,

+ Khi kich thuéc tam bang (6,0x12,0) m, viing tir 0 dén 6 m c6
Cr=2,25,vungttr 6,0 m dén 12mc6 Cr=1,5.

+ Khi kich thuéc tam bang (6,0x18,0) m, viing tir 0 dén 6 m c6
Cr=2,6,vung tir 6,0 m dén 12 m c6 Cr= 1,7 va vung tir 12,0 m dén
180mcéd CG=1,15.

3. THONG SO DAU VAO DUNG CHO MO PHONG SO BANG
PHAN MEM ANSYS FLUENT

3.1 Biéu d6 van t6c gio theo cac tiéu chuan

Biéu d6 van t6c gié trung binh dugc dinh nghia nhu 1a ham
theo d6 cao trén mat dat va dugc tinh toan theo ham logarit (nhu
AS/NZS 1170.2:2011, EN 1994-1-4, 1SO 4354:2009) hodc theo ham
IGy thua (nhu TCVN 2737:1995, ASCE 7-10, AlJ 2015, GB 50009-
2012,1S 875 (Part 3):2015, SP 20.13330.2016).

\7(2):5(%) V, hoac \7(z)=0Lj4ln[i]\70 @)

trong dé: V (z) la van toc gio trung binh & d6 cao z; V,, la van

téc gio ca ban trung binh; @ va b 1a hdng sé, phu thudc dia hinh;
zla chiéu cao trén mat dat; 0,4 1a hang s6 Von Karman; u” la van toc
ma sat; a la hé s6 mU; zo la chiéu dai 6 nham bé mat.

Cac hé s6 trong coéng thic (2) xac dinh nhu sau:

- Theo TCVN 2737:1995, & = 0,14; 0,09; 0,07 va b = 0,81; 1,00;
1,09 va chiéu dai d& nham bé mat zo = 0,002; 0,02; 2,0 ting v&i dang
dia hinh A, B va C (chia thanh 3 dang dia hinh).

- Theo TCVN 2737:2023, @ = 0,174; 0,210; 0,285 va b= 1,18;
1,00; 0,718 va chiéu dai d6 nham bé mat zo = 0,0039; 0,048; 0,58
Ung véi dang dia hinh A, B va C (chia thanh 3 dang dia hinh).

- Theo EN 1991-1-4, & = 0,29; 0,21; 0,12 va b = 0,64; 0,84; 1,00
va chiéu dai d6 nham bé mat zo = 0,01; 0,05; 0,3 Ung v&i dang dia
hinh |, Il va lll (chia thanh 5 dang dia hinh).

3.2 M6 hinh dong chdy bao quanh bang quang cao

Trong nghién ctu vé khi déng hoc d6i vai vat thé, dé mo ta
dong chay khéng khi bao quanh vat thé cac nha nghién ctiu st
dung phuong trinh Navier - Stoke. Tuy nhién, cho dén nay hé
phuong trinh nay van chua c6 16i giai ly thuyét day da va cac nha
nghién ctu van phai sir dung cac phuong phap va céng cu gan
ding dé tinh toan dong khi déng bao quanh vat thé.

DE giai quyét cac van dé trén, trong phan mém ansys Fluent s
dung mé hinh gan ding dé mé ta cac dong khi déng nay. Theo dé,
cac mé hinh dong khi dong dugc st dung trong Ansys Fluent c6
thé phan thanh ba nhém:

- Dong 6n dinh (mean steady) con goi la chdy tang (Laminar);

- Ddng gi 6n dinh (pseudo-steady) gém: Spalart - Allmaras, k -
epsilon, k - omega, Transition k-kl-omega, Transition SST, Reynolds
Stress;

- Dong khéng én dinh (unsteady) con goi la chay réi gém: Scale
- Adaptive Simulation (SAS), Detached Eddy Simulation (DES),
Large Eddy Simulation (LES).

3.3 Cac budc thuc hién mé phong s6 trong Ansys Fluent

Ansys Fluent la phan mém tinh toan dong luc hoc chat luu
(Computational Fluid Dynamics - CFD), dé thuc hién tinh toan
trong Fluent can thuc hién cac trinh ty sau:

- Xay dung mé hinh hinh hoc;

- Xac dinh vuing khong gian mé phéng;

- Tao ludi (rgi rac hda vung khong gian tinh toan);
- Lya chon mé hinh dong réi;

- Thiét lap thuat giai;

- Chay chuong trinh mé phong;

- XU ly két qua.

4.ViDU TINH TOAN

4.1 56 liéu ban dau

Vi du nay nham khao sat anh hudng ctia dang dia hinh (A, B va
C theo TCVN 2737:1995 (ky hiéu: VN95), TCVN 2737:2023 (ky hiéu:
VN23) [2], [3] va |, Il va lll theo EN 1991-1-4 (ky hiéu: EN) [6]), va cao
doé dat tam bang dén gia tri clia hé s6 khi dong déi véi tdm bang
quang cdo bang phan mém Ansys Fluent, so sanh véi két qua tinh
toadn dé cap trong mot sé tiéu chuin thiét ké.

- St dung mo phéng s6 tac dong cla gid 1én tam bang quang
cdo, tdm bang quang cdo cé ty lé thu nhd 1:10, kich thudc BxLaxt =
(1,4x0,5x0,15) m dugc dat & dd cao so vGi mat dat tuong Ung la Ly
=1,50 m (mau L1.1), 1,20 m (mau L1.2) va 0,90 m (mau L1.3), hinh
anh 3D bang quang cao nhu & Hinh 4.

- Thong s6 clia gid, van téc gié phan bé theo dang dia hinh
(profile van téc gid) véi Vo = 39,37 m/s cho tiéu chuan Viét Nam va
Vo = 30,23 m/s cho tiéu chudn chau Au, ty trong khéng khi 1,25
kg/m3.

Tty
L,

Hinh 4. Mau kich thudc bdng quang cdo

Yéu cau cla nghién ctiu, danh gia anh huéng ctia mot s6 tham
s6 (@nh hudng cta dang dia hinh va mé hinh dong réi, cao d6 dat
tdm bang quang cdo) dén hé sé khi dong. Bong thai, c6 nhan xét
két qua tinh toan hé sé khi déng Ung véi cac profile van téc gio
theo cac tiéu chudn [2], [3] va [6].

4.2 Xay dung mau thi nghiém sé 3D
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Hinh 5. Vung khong gian tinh toén trong Ansys Fluent

Theo két qua nghién cliu dé cap trong bai bao [1], tac gia da
lua chon dugc vung khdng gian mé phong st dung trong nghién
ctru khi dong hoc bang quang cao tam Ién. Vung khéng gian nhu &
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Hinh 5 cé kich thudc 8Hmaxx4HmaxX(2Hmax+h) v&i Hmax = max(B, Lz,
h), (h =L + L), cho trong Bang 9, sé c6 thai gian tinh toan phu hgp
VGi cac tai nguyén may tinh théng dung va cho két qua dam bao
d6 chinh xac yéu cau.

Bdng 9. Kich thudc cdc vung khéng gian mé phdng (TL 1/10)

T Dai (m) Réng (m) Cao (m)
Khong gian 1 16,00 8,00 6,00
Khong gian 2 13,60 6,80 5,10
Khong gian 3 11,20 5,60 4,20

4.3 Anh huéng ctia dang dia hinh

Trong qué trinh gi6 théi truc dién vao bé mat bang quang céo
dat gan mat dat, gia tri van toc gio tai bé mat dat bang 0. Cang gan
mat dat gia tri van téc gi6 thay déi cang nhanh. D& c6 thé mé ta
gid tri van téc gi6 theo chiéu cao, c6 thé st dung cac biéu d6 van
t6c gid (profile van toc gio).

Dé c6 thé md ta cac profile van tdc gi6é trong Ansys Fluent, st
dung céc mo ta “ham do ngudi dung dinh nghia - UDF”. Cac ham
UDF nay mo ta gan dung gia tri van téc gio tai cac vi tri tam 6 lugi
nén khéi lugng tinh toan giam di rat nhiéu.

Két qua hé s6 khi déng Cr clia 3 mau bang quang céo cho cac
dang dia hinh A, B va C theo TCVN 2737:1995, trudng hgp moé hinh
chady tang dugc ghi 6 Bang 10, minh hoa két qua ghi & Hinh 5.

Bdng 10. Hé s6 khi d6ng theo cdc dang dia hinh

Bdng 11. Hé s6 khi déng theo cdc mdu va dang dia hinh
Stt | Dang Tiéu Méau Chénh léch
dia chuan (%)
hinh L1.1 L1.2 L1.3 | (4)/5) | (5)/(6)
m )] 3) 4 (5) (6) @) (8)
1 A 1,31 1,34 1,30 -1,6 2,7
2 B VN95 1,29 1,32 1,27 -24 3,8
3 C 1,25 1,25 1,21 0,2 3,2
4 A 1,29 1,30 1,28 -1,3 2,2
5 B VN22 1,28 1,29 1,27 -1,1 1,8
6 C 1,24 1,25 1,21 -1,2 3,7
7 | 1,26 1,27 1,23 -0,2 3,1
8 Il EN 1,24 1,24 1,20 0,3 3,7
9 1] 1,16 1,15 1,08 0,8 6,3

; Dang dia hinh Chénh (%)
Mau
A B C (2)/(3) (3)/(4)
(M (2) (3) 4 (5) (6)
L1.1 1,31 1,34 1,30 -1,6 2,7
L1.2 1,29 1,32 1,27 -2,4 3,8
L1.3 1,25 1,25 1,21 0,2 3,2
Hé sb khi dong theo dang dia hinh
. o
. 1.35 2 - 8 o 2
(&) - o & 0
1.30 - N N
1.25 §
1.15
A B (e}
mL11 mlL1.2 L1.3 Dang dia hinh

Hinh 6. Hé s6 khi dong theo céc dang dia hinh

Tu d6 thi Hinh 6 va sé liéu & Bang 8 cho thdy, dang dia hinh c6
anh hudng dang ké dén gia tri clia hé s6 can khi déng clia bang
quang céo (sai khac nhau tir 0,2% dén 3,8%), trong d6 chénh léch
gia tri hé s6 khi déng vai dia hinh dang A va B la nhé nhat, dia hinh
dang B va C 1a I6n nhat, nghia la khi @6 g6 ghé cta dia hinh tang
1&n thi hé s6 khi dong gidm xudng.

Hinh 7 trinh bay théng tin tuong tu nhu Hinh 3 nhung
biéu thi két qua cta Bang 11 vé hé s6 khi dong trung binh
dudi dang ham cda dang dia hinh theo ba tiéu chuan (TCVN
2737:1995, TCVN 2737:2023 va EN 1991-1-4) d6i véi cac cao
d6 tdm bang quang cdo khac nhau (tuong Ung véi cdc mau
L1.2,L1.2, L1.3) trudng hgp mo hinh chady tang. Luu y rang, hé
s6 khi dong trung binh dat muc t6i thiéu tai dang dia hinh 11l
theo tiéu chudn chau Au va ting nhe d6i cac dang dia hinh
khéac. Thay rang, khi d6 g6 ghé cua dia hinh giam so vdi dia
hinh thanh phé (dang B), hé s6 khi déng tang bat ké cao do
dat tam bang quang cao.
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Hinh 7. Hé 56 khi dong theo cdc mau va dang dia hinh

4.4 Anh hudng ctia mé hinh dong réi

Xét 03 mé hinh dong réi, Laminar (Lam), k-epsilon (k-ep) va
LES tuong Ung vdi dong én dinh, dong gid 6n dinh va dong
khéng 6n dinh. K&t qua hé s6 can khi déng déi véi 3 mé hinh
dong réi cta dia hinh B theo TCVN 2737:1995 véi 03 mau bang
quang cdo (mau L 1.1, L 1.2, L 1.3) dugc ghi ¢ Bang 12, minh
hoa két qua ghi & Hinh 9.

Bang 12. Hé s6 khi d@ong theo cdc mé hinh dong réi

Mau M6 hinh dong réi Chénh léch (%)
Lam k-ep LES (2)/(3) (3)/(4)
(1 (2) 3) (4) (5) (6)
L1.1 1,29 1,26 1,28 2,3 -2,1
L1.2 1,39 1,42 1,49 -1,7 -4,9
L1.3 1,27 1,27 1,27 0,2 -0,2
Hé sb khi dong theo mé hinh réi
(2]
. 155 R
Jd 150 o <
1.45 RS
5| 8 g 8 N NN
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1.25
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1.15
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mLam mk-ep LES Méu

Hinh 8. Hé 56 khi dong theo cdc m hinh dong rdi

Tu d6 thi Hinh 8 va s6 liéu ¢ Bang 12 cho thay, viéc lya chon
mo hinh dong réi trong mé phéng sé bang phan mém Ansys
Fluent c6 anh hudng déng ké dén gia tri clia hé sé khi dong va
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phu thuéc vao d6 cao dat tdm bang quéang cao (sai khac nhau
tU 0,2% dén 4,9%). Khi tam bang quang cao dat & do cao so vai
mat dat 1,5 m (mau L1.1), m6 hinh dong r6i anh hudng nho dén
két qua tinh (sai khac tir 2,3 dén -2,1%). Tai d6 cao 1,2 m (mau
L1.2), mé hinh dong rdi anh hudng dang k& dén két qua tinh
(sai khéc tur -1,7 dén -4,9%). Nhung khi dit bang quang céo tai
d6 cao 0,9 m (mau L1.3 tuong Ung véi d6 cao t6i thiéu dat tdm
bang quang cado theo QCVN 17:2018/BXD) thi chénh léch két
qua gitta mo6 hinh chdy tang va mé hinh k-epxilon 1a khéng
dang ké (0,2%), con k&t qua gitta mé hinh k-epxilon va mé hinh
LES 13 -4,9%. Nhu vay, mé hinh dong réi c6 dnh huéng dén két
qua mé phéng, moé hinh chay réi LES cho két qua tinh I6n nhat.

Hinh 8 va Bang 12 lam néi bat két qua cta Hinh 7 va Bang
11 cho ty 1& khung hinh b/c = 2,8 va so sanh két qua tinh vai két
qua tht nghiém mau thi nghiém cta Letchford [12]. Trong khi
d0, c6 su théng nhat tét d6i vai ty |& tdm bang ctlamau L 1.1 va
L 1.2 (xem Hinh 8) vai ty |& cta d6 cao dat tam bang, ¢/h = 0,9;
0,8; 0,67, trong d6 Cr 16n nhat khi ¢/h = 0,8, khac biét khéng
dang ké so véi quy luat khi d6 cao dat bang quang céo ting Ién
thi hé sé khi déng ciing tang 1én nhu dugc quy dinh trong céac
tiéu chudn TCVN 2737:2023. MAau thi nghiém trong 6ng théi khi
dong co kich thudc tur (50x50) mm dén (100x400) mm va day 5
mm vGi cac do cao dat tdm bang tu 5 dén 150 mm, theo
Letchford (2001). Mac du d6 day cta mau nghién ctu hién tai
I1&6n gap ba lan so véi Letchford [12], nhung su phu hop véi két
qué nghién cdu la kha ly tuéng.
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o 135
T 1.33
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ch  0.90 0.80 0.67
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Hinh 8. Hé 56 khi dong theo cac ty & b/cva ¢/h [12]

5. KET LUAN

Bai bao da lam r6 anh hudng clia mét s6 tham s6 (dang dia
hinh theo céc tiéu chudn (TCVN 2737:1995, TCVN 2737:2023 va
EN 1991-1-4) va mé hinh dong réi cling nhu dé cao dat tam
bang) dén gia tri hé s6 khi dong Cr cla bang quang céo tdm
I16n. Khi dia hinh g6 ghé thi hé s6 khi dong giam xuéng, két qua
hé s6 khi déng theo m6 hinh dong réi LES la I6n nhat va theo
mo hinh dong réi gia 8n dinh la nhd nhat. D6 cao dat tdm bang
cang thap, thi gia tri hé s6 dong cang nho.

Thay rang, két qua hé s6 khi dong Cr bang tur 1,21 dén 1,34
khi tinh theo Profile van téc gié theo TCVN 2737:1995, TCVN
2737:2023 va tu 1,08 dén 1,27 khi tinh theo Profile van téc gi6é
theo EN 1991-1-4. Két qua hé s6 khi dong tinh theo Ansys
Fluent kha tuang dong vdi cac két qua thi nghiém cta Meyer va
cdng su (2017) [15] hodc Letchford C.W. (2001) [12] k& ca khi ma
chiéu day tdm bang trong mé hinh mé phong sé kha day, trong
khi d6 chiéu day theo mau thi nghiém cta Letchford (2001) [12]
lai kha mong, chénh léch vé ty 1é chiéu day dén 3 lan. Quy luat
anh huéng clia mét s6 tham s6 da néu la kha tuong dong vai

két qua thi nghiém mau trong éng thdi khi déng cta Letchford
(2001) [12].
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TiM TAT

DE dap img yéu cu vé quy hoach, kign trac, higu qué kinh té cho cac
dur &n khu da thi tai tinh Binh Drong ndi riéng va céc tinh trén cé nuac
ndi chung, viéc lya chon phuong &n thist k& hiu qua @ gac da kinh té
dang |3 van dé duge céc chd du tr du én khu do thi dac biet quan
tam. Hau qua coa viec lra chon phuong n thigt k& khang pho hop sé
géy thiét hai rét lan dén lgi nhuan cia chit ddu tu va anh hudng khang
nhd dén sy phat trién kinh t& - xa hai. Tim hiéu thyc trang tai tinh Binh
Duong cho théy dya trén sudt van ddu tu, thai gian thyc hign, quy ma
dur &n ti€n hanh lyra chon phueng &n thigt ke higu qua s& mang lai higu
qué kinh t& cao. Do vay, xac dinh va phan tich lva chon phuong an
thiét ke higu qua la mat van dé cén thiét va ca y nghia thyc tign nham
han ché vigc cham tién dg, dong thai gidm rdi ro cho nha dau ti trong
qué trinh thyc hién du an dau tw phat trién khu da thi. Can ci ket qua
tinh toan va lra chon phuong an pho hop, bai bao nay phan tich lya
chon phueng &n thiét k& ph hop mang lai higu qué kinh té cho céc du
an khu da thi.

Tir khéa: Dy an khu da thi; higu qua kinh t& sudt van dau tu;
phuong an thigt ke,

ABSTRACT

In order to meet the requirements of planning, architecture, and economic
efficiency for urban projects in Binh Duong province in particular and
provinces across the country in general, the selection of an effective design
plan from the perspective of Economics is a matter of special concern to
urban project investors. The consequences of choosing an inappropriate
design plan will cause great damage to the investor's profits and
significantly affect the socio-economic development. Exploring the current
situation in Binh Duong province shows that based on the investment rate,
implementation time and project scale, selecting an effective design option
will bring high economic efficiency. Therefore, identifying and analyzing and
choosing effective design options is a necessary and practical issue in
order to limit the delay in progress, and at the same time reduce risks for
investors  during the implementation process. urban  development
investment projects. Based on the results of calculation and selection of
suitable options, this paper analyzes and selects suitable design options that
bring economic efficiency to urban projects.

Keywords: Urban projects; economic efficiency; investment rate;
design plans.

1. PAT VAN DE

Dy an dau tu phat trién do thi la du 4n dau tu xay dung (BTXD)
mot hodc mot t6 hgp cdng trinh trong khu vuc phat trién d6 thi
dugc cap c6 thdm quyén quyét dinh va cdng bé. Du an dau tu phat
trién d6 thi bao gém: Du 4n BTXD khu d6 thi va du 4n BTXD céng
trinh trong d6 thi.

Hau hét cac du an BTXD khu dé thi ngoai vén Ngan sach nha
nudc, con st dung nhiéu nguén vén khac. Lap mét du an dau tu la
budc sau cling trong giai doan chuan bi dau tu. D€ lap mét dy an
dau tu co6 chat luong, hiéu qua, nha dau tu phai tién hanh nhiéu
coéng viéc (nghién cuiu, danh gia thi trudng; xac dinh thoi diém,
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thdi gian va quy mé dau tu; lua chon hinh thic dau tu; tién hanh
cac hoat dong khao sat va lya chon dia ban dau tu). Sau khi thuc
hién xong cac céng viéc trén, nha dau tu tién hanh lap du an dau
tu. DOng thdi, khi bat dau viéc dau tu, phat trién cac du an khu dé
thi, cht dau tu can xem xét, lya chon cac phuong éan thiét ké phu
hop véi dy an d€ mang lai hiéu qué kinh té cao, giam thiéu nhimng
ri ro cla cac yéu té lién quan dén du an.

Tai tinh Binh Duong, cac du an BTXD phat trién khu db6 thi hién
tai dang xay ra viéc cham tién do, gay lang phi vé khai thac tai
nguyén dat dai, tang chi phi, gidam hiéu qua dau tu du an, anh
hudng t6i két qua hoat dong kinh doanh clia cac doanh nghiép du
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an, k& hoach thanh quyét toan ctia nha thau ciing nhu cong tac
giadi ngan cla chu dau tu, déng thai tac dong tiéu cuc khéng nhé
t&i su phat trién kinh té - xa héi cla tinh.

Viéc phan tich, lua chon phuong an thiét ké hiéu qua trén goc
d6 kinh té& dang la van dé dugc cac cha dau tu dy an khu dé thi
quan tam. Khi lya chon dugc phuong &n thiét ké hiéu qua sé tang
hiéu qua dau tu, giam thiéu cac yéu t6 anh hudng dén tién doé thuc
hién cac du an dau tu phat trién dé thi. Pong thdi, giip cho cac
cap quan ly tir Chinh quyén dén cac bén tham gia thuc hién du an
¢6 dinh hudng ding dan dé thuc hién dy an hiéu qua va dang tién
do.

Trong nghién ctu nay, tac gia dua vao phuong phap nghién
cliu téng hgp s6 liéu tu du an thuc tién dang DTXD tai tinh Binh
Duong két hgp véi viéc tng dung cac dinh muc du toan va don gia
xay dung theo quy dinh hién hanh dé tinh tng muic dau tu ctia du
an tur do tién hanh so sanh va lua chon phuong an thiét ké téi uu.

2.CO SO LY THUYET

2.1. Cdc phuong phdp lua chon phuong dn thiét ké du én khu
dé thj

Pé lua chon phuong an thiét ké cho céng trinh c6 thé dua vao
04 tiéu chi chinh, bao gém: Chi tiéu vén dau tu, ky hiéu (Vi); Chi tiéu
gia thanh san phdm - nam, ky hiéu (Z); Chi tiéu nang suat lao dong,
ky hiéu (Ni); Chi tiéu thoi gian xay dung, ky hiéu (Ti). Dau tién, so
sanh dya trén ba chi tiéu (V;; Z; T) d€ chon phuong an (PA). Néu st
dung ba chi tiéu ma chua chon dugc PA, dung thém chi tiéu N;; khi
dung Ni cling chua chon dugc PA thi phai s&f dung thém cac chi
tiéu phu dé phan tich va danh gia tiép. [2]

Trong nghién clru nay, tac gia st dung ba chi tiéu (V;; Z; T) dé
chon PA thiét ké cong trinh khi T;; Vi va Zi clia cac PA giéng va khac
nhau [8].

PA 1 2 3 n
Vi Vi Vs #Vs3 #... #
Vn
Gia thiét (1): 7 7. ez, FL A 7
i 1 2 Zn
=T =.. =
T T =T ’ I

2.1.1. Phuong phdp chon phuong dn thiét ké 1.
Chon phuong én t6t nhat trong 2 phuong an sau, biét:

PA Vi Zi Ti

1 Ti=T

5 Vi>V,

2> 2>

Trong trudng hgp nay, lua chon phuong an 2 vi von dau tu bo
ra it ma gia thanh san pham - nam lai ha. Tuy nhién, day la trudng
hgp rat it xay ra trong thuc té.

2.1.2. Phuong phdp chon phuong dn thiét ké 2.

Lua chon phuang an thiét ké tét nhat trong 2 phuong an sau, biét:

PA Vi Zi Ti

1

Vi>V, VAR S Ti=T>

2

Trong trudng hgp nay, so véi phuong an 2, phuong an 1 can
phai phu thém AV (= Vi - V3) déng vén; nhung hang nam phudng
an 1 c6 gia thanh san phdm ha hon AZ (= Z2- Z;) d6ng vén. Vi vay,
dé giai bai toan loai nay, phai di tim th&i han thu héi vén dau tu
phu thém (ky hiéu la T), sau d6 so sanh véi thai han bu vén dau tu
phu thém tiéu chudn ky hiéu 1a T d€ c6 thé két luan.

Trong @6, T la thdi gian can thiét @& hang nam gia thanh ha
dugc AZ dong thi bao nhiéu nam sé thu lai dugc s6 vén phai phu
thu thém AV déng; nhu vay: T = AV/AZ = (V1- V2)/(Z2- Z1)

So séanh T vGi T néu: (i) T>Ti nghia la von dau tu ting nhiéu,
ma gia thanh sadn phdm ha it thi chon PA c6 v6n dau thu nhé dé
xay dung (chon PA 2); (i) Néu T<T nghia la vén dau tu tang it, ma
gia thanh san pham ha nhiéu thi chon PA c6 gia thanh nho dé xay
dung (chon PA 1).

Ngoai ra, c6 thé gidi bai toan theo cach tim hé sé hiéu qua kinh
té (P) sau d6 so sanh véi hé s6 hiéu qua kinh té& tiéu chuan (P«)
tuong tu cach giai trén dé rut ra két luan. Hé s6 hiéu qua kinh té (P
= AZ/AV = (Z2- Z1)/(V1 - V2) noi l1én 1 déng vén dau tu bé ra trong 1
nam cho bao nhiéu d6ng Igi nhuan (ha gia thanh).

2.1.3. Phuong phdp chon phuong dn thiét ké 3.

Chon phuong an thiét ké t6t nhat khi co6 nhiéu phuong an va
cac tiéu chi déu khac nhau, biét:

PA 1 2 3 n

v, Vi Vs #V3 Fo 3
Gia thiét (2): .7 . ;

Zi Zi # 7> : 7

Ti Ti =T  #Ts Fu #Thn

C6 nhiéu phuong phép (PP) giai loai bai toan loai nay (loai truc
ti€p; chia bang;...) dua trén co s& so sanh tiing cap PA; déng thoi
phai quy dan vén dau tu clia PA c6 thoi gian xay dung dai vé PA ¢
thaoi gian xdy dung ngén (Vga®") nham xda bé su khac nhau vé thai
gian xay dung; nghia la dua gia thiét (2) vé gia thiét (1) dé gidi nhu
2.1.2 hodc 2.1.1.

Vqa?™ dugc xac dinh bang: Vén dau tu ca PA c6 thai gian xay
dung dai (V) + Hiéu qua kinh té da phat huy tac dung cta PA c6
thai gian xay dung ngan (EXVnX(Ta-Tn)).

Trong d6: E 13 hé s6 hiéu qua kinh té tiéu chudn; V. 1a vén dau
tu cla PA cé thai gian xdy dung dai; Tq va Tn thai gian xay dung cta
PA c6 thdi gian xay dung dai va ngan.

2.1.4. Phuong phdp chon phuong dn thiét ké 4.

Chon phuang an thiét k& tét nhat trong trudng hop du an
thuéc khu dé thi xay dung nhiéu dgt, cac tiéu chi clia tiing dot
khac nhau, thai gian xay dung cla cac dot khac nhau va khoang
cach nhau clia cac dot cling khac nhau.

DPay la trudng hgp chon phuong an thiét ké phuc tap nhat,
dugc thuc hién theo cac budc sau:

Budc 1: Loai bo dot xay dung va khoang cach dot. Bang cach
quy dan vén dau tu clia cac cdng trinh thudc cac du én trong khu
d6 thi vé cung mét thdi diém so sanh (vé dau; vé cudi; hodc vé
khoang gitra).

Budc 2: Quy dan cac Vg™ clia cac PA clia tiing dgt dé déng
hoa sy khac nhau vé thai gian xay dung.

Budc 3: Chon PA nhu 2.1.2 hoac 2.1.1.

3.ViDU AP DUNG

3.1. Giéi thiéu vé du dn dién hinh trén dia ban tinh Binh
Duong

DE phan tich lya chon phuang &n thiét ké hiéu qua trén goc do
kinh té cho du &n khu d6 thi tai tinh Binh Duang, trong nghién ctu
nay tac gia lay Khu dé thi va thuong mai An Dién - Bén Cat - Binh
Duang la d&i tugng nghién cdu thyc tién dién hinh. [1], [9]

Du &n Khu dé thi va thuong mai An Dién toa lac tai dp Kién An,
xa An Dién, thi xa Bén Cat, tinh Binh Duong. Muc tiéu cda du an la:
Xay dung hoan thién cg s& ha tang cho toan khu thuang mai, xay
dung khu nha & thuong mai, xady dung chg phuc vu cho cu dan
toan khu, xay dung khu trung tdm thé duc thé thao, trudng mau
gido, xay dung nha & xa hoi. V6i hinh thic BTXD khu d6 thi méi;
quy mé cta du an 108.130,8m?% quy mé dan s6 khoang 2.819
nguai.
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Co cau san pham nha 4: (i) 406 16 nha & lién ké: Dién tich dat s
dung 39.962,3m? mat d6 xay dung trung binh 80%, ting cao xay
dung 02 dén 03 tang, téng dién tich san xay dung 94.018,57m? (ii)
615 can hod nha & xa hoi chung cu: Dién tich dat si dung
11.329,8m? mat d6 xay dung trung binh 70%, tdng cao xay dung
06 tang, téng dién tich san xay dung: 43.023,9m? (iii) Khu trung
tam thuong mai dich vu (chg): Dién tich dat st dung 7.368,0m?
mat do6 xay dung trung binh 40%, tdng cao xay dung 02 tang, téng
dién tich san xay dung 5.894,4m?; (iv) Trudng mam non: Dién tich
dat st dung 2.476,6m?, mat do xay dung trung binh 40%, tdng cao
xay dung 02 tang, téng dién tich san xay dung 1.981,3m?,

Quan diém clha ch dau tu 13 dua ra bén phuong an thiét ké
bao gém xay dung chung cu 24 tang, chung cu 18 tang, chung cu
xa héi 06 tdng va chung cu xa hoi 4 tdng con lai cdc hang muc khac
gitr nguyén khéng thay déi. Sau do tién hanh phan tich va lua chon
mot phuong an téi uu.

Hinh 3.1. Mat bang quy hoach tdng thé€ Khu d thi va thuong mai An Dién

3.2. Lua chon cdc phuong dn thiét ké:

3.2.1. Phuong dn 1 thiét ké chung cu' nha & xa héi 24 tdng

Theo Quyét dinh cha truong dau tu s6 1138/QD-UBND cua
UBND Tinh Binh Duong ngay 13/05/2016 (Thgi gian xay dung 06
nam) [3] va theo quyét dinh 536/QD-UBND ctia UBND tinh Binh
Duong vé quyét dinh diéu chinh chu truong dau tu (thdi gian xay
dung bé sung 04 ndm)[10]. (i) Téng cong 406 16 nha & lién ké (02
dén 03 tang): Dién tich dat st dung 39.962,3m% mat do xay dung
trung binh 80%; téng dién tich san xay dung 94.018,57m? (i)
Chung cu 24 tang: Dién tich dat s&r dung 11.329,8m% mat dé xay
dung trung binh 70%; t8ng cong 2134 cin h; téng dién tich san
xay dung 192.060 m? (iii) Khu trung tdm thuang mai dich vu (cho)
02 tang: Dién tich dat st dung 7.368,0m? mat dé xay dung trung
binh 40%; t6ng dién tich san xay dung 5.894,4m?; (iv) Trudng mam
non (02 tang): Dién tich dat sir dung 2.476,6m% mat d6 xay dung
trung binh 40%; téng dién tich san xay dung 1.981,3m>.

Bdng 3.1. T6ng muc dau tu Khu dé thij va thuong mai An Dién (PA 1)

Ghi chu: Sxo: Dién tich xay dung; Sver: Sudt vén dau tu; Kec: Hé
s6 diéu chinh. [4], [5], [6], [7]

3.2.2. Phuong dn 2 thiét ké chung cu nha & xd hoi 18 tdng

Theo Quyét dinh chd truong dau tu s6 1138/QD-UBND cua
UBND tinh Binh Duong ngay 13/5/2016 (Thgi gian xay dung 06
nam va thdi gian xay dung bé sung 04 nam). (i) Téng cong 406 16
nha & lién ké& (02 dén 03 tang): Dién tich dat st dung 39.962,3m%
mat dé xay dung trung binh 80%; téng dién tich san xdy dung
94.018,57m?% (ii) Chung cu 18 ting: Dién tich dat st dung
11.329,8m% mat d6 xay dung trung binh 70%; téng céng 1600 can
ho; téng dién tich san xay dung 142.755m? (iii) Khu trung tam
thuong mai dich vu (cho) 02 tang: Dién tich dat sir dung 7.368,0m%
mat d6 xay dung trung binh 40%; téng dién tich san xay dung
5.894,4m? (iv) Trudng mam non (02 tang): Dién tich dat st dung
2.476,6m? mat do xay dung trung binh 40%; téng dién tich san xay
dung 1.981,3m?

Bdng 3.2. Téng muc dau tu Khu dé thij va thuong mai An Dién (PA 2)

Loai cong Sxo Svor e Thanh tién
T tinh m) | (ooog/my | Fec | Cchtinh (Triéu )
(1) ) 3) (4) (5) (6) (7

Nha lién
1| T | 9401857 | 7330 | 1031 | GIx@S0%(5) | 35525998
2 c:‘;;‘;n;” 14275500 | 10400 | 1,031 | B)x(4)x50%(5) | 76533811

Trung tdm
3| thuong | 58944 | 6005 | 1,033 | B)x@x50%(5) |  18.281,97

mai

Trudng
| viugio | 1 54660 | 1,029 |  (3)xA)x() 8.436,77

(ong 1.147.316,83

3.2.3. Phuong dn 3 thiét k€ chung cu'nha & xa héi 06 tdng

Theo Quyét dinh chl truong dau tu s6 1138/Qb-UBND cua
UBND tinh Binh Duong ngay 13/5/2016 (Thgi gian xay dung 06
nam). (i) Téng cdng 406 16 nha & lién ké (02 dén 03 tang): Dién tich
dat st dung 39.962,3m?% mat do xay dung trung binh 80%; téng
dién tich san xay dung 94.018,57m? (ii) Chung cu 6 tang: Dién tich
dat st dung 11.329,8m?% mat do xay dung trung binh 70%; téng
c6ng 615 cdn ho; téng dién tich san xay dung 43.023,9m? (iii) Khu
trung tam thuong mai dich vu (chg) 02 tang: Dién tich dat s dung
7.368,0m?% mat dé xay dung trung binh 40%; téng dién tich san xay
dung 5.894,4m? (iv) Trudng mam non (02 tang): Dién tich dat su
dung 2.476,6m* mat d6 xay dung trung binh 40%; t6ng dién tich
san xay dung 1.981,3m’.

Bdng 3.3. T6ng muc déu tu Khu dé thij va thuong mai An Dién (PA 3)

Loai cng Sxo Svor e Thanh tién

™1 b m) | (ooogmy | Ko | Cachtinh (Triéu d)

) ) 3) 4 () (6) )

1 | Nhaliénké | 94.018,57 7.330 1,031 | (3)x(4)x50%(5) | 355.259,98
Chung cu N

2 XH 6 ting 43.023,90 8.640 1,031 | (3)x(4)x50%(5) | 191.625,01
Trung tdm N

3 thuong mai 5.894,4 6.005 1,033 | (3)x(4)x50%(5) 18.281,97

Trudng
4 Mau gio 150 54.660 1,029 (3)x(4)%(5) 8.436,77
(ong 573.603,73

Loai con Sio Svor L Thanh tién
m t'r‘mhg m) | (oood/me | Ko | Cachtinh (Triéu d)
(1) 2) 3) (4) (5) (6) (7)

Nha lién
1] T | 9401857 | 7330 | 1031 | GIxAS0%() | 35525998
2 | ungar o) 06000 | 11590 | 1,031 | G)x@)xs0%(5) | 1.147.490,32

24tang

Trung tdm
3| thuong | 58944 | 6005 | 1,033 | (3)x@)x50%(5) |  18.281,97

mai
4 ,J;L’“g"lgo 150 54660 | 1,029 |  (3)x(@)x() 8.436,77

Cong 1529.469,04
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3.2.4. Phuong dn 4 thiét ké chung cu nha & xa hdi 04 tang

Theo Quyét dinh chl truong dau tu s6 1138/QD-UBND clia UBND
tinh Binh Duong ngay 13/5/2016 (Thai gian xay dung 06 nam).

(i) Téng cdng 406 |16 nha & lién ké (02 dén 03 tang): Dién tich dat si
dung 39.962,3m? mat do xay dung trung binh 80%; t&ng dién tich san
xay dung 94.018,57m? (i) Chung cu 4 tang: Dién tich dat st dung
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11.329,8m?% mat d6 xay dung trung binh 70%; tdng cong 410 cin ho;
téng dién tich san xay dung 28.682,69m?> (iii) Khu trung tdm thuong
mai dich vu (chg) 02 tAng: Dién tich dét st dung 7.368,0m?% mat do xay
dung trung binh 40%; téng dién tich san xay dung 5.894,4m’ (iv)
Trudng mam non (02 tang): Dién tich dat sir dung 2.476,6m?% mat do
xay dung trung binh 40%; téng dién tich san xay dung 1.981,3m?>
Bdng 3.4. T6ng miic ddu tu Khu dé thi va thuong mai An Dién (PA 4)

Loai cong Sxo Svor i Thanh tién
LI m) | (ooodm) | Cachtinh (Tr.d)
(1) 2) 3) (4) (5) (6) (7)
1 | Nhaliénké | 9401857 | 7330 | 1,031 | (3)x(4)x50%(5) | 355.259,98
Chung cv )
2 | yiating | 09270 | 6690 | 1031 | GIx(XSOKO) | 9891788
Trung tdm )
3 | iongmai | 58944 | 6005 | 1033 | BIx(Ix0%(5) | 1828197
4 T’”‘;’;gOMa” 150 54660 | 1,029 | (B)x(@)x(5) 8.436,77
Cong 430.896,60

3.2.5.T6ng hgp va chon phuong dn thiét k€ hop ly

Can cur vao dong tién cda tiing loai cong trinh, can cl vao gia
du kién ban can ho cao tang, chung cu xa héi, trung tam thuong
mai va trudng mau gido, mam non dé lap Bang téng hgp vé vén
dau tu va gia thanh san pham.

Bdng 3.5. Téng hop vén ddu tu va gid thanh san phdm - ndm khu
dé thi va thuong mai An Dién (ng vdi tiing phuong dn.

m Phuong én (Triéuv(lié‘ng) (Triéuziifing) (N;m)
1 PA1(3.2.1) 1.529.469,04 109.930,59 10
2 PA2(3.2.2) 1.147.316,83 82.463,40 10
3 PA3(3.23) 573.603,73 59.967,98 6
4 PA4 (3.2.4) 480.896,60 50.275,55 6

Nhan xét: Trong 4 phuong an can so sanh khi lua chon, tiing
c&p phuong an c6 Ti nhu nhau. Nén so sanh tiing c3p nay dé chon
2 phuong an tét nhat.

Cap 1: Chon phuong an thiét ké t6t nhat trong hai phuang an
PA1 va PA2:

PA Vi Zi T

1 V1=1.529.469,04 > 7,=573.603,73 >

Ti=T=10

2 V>=1.147.316,83 7,=480.896,60

Dua vao ly luan tai 2.1.1 chon dugc PA2.
Cép 2: Chon phuong &n thiét ké tot nhat trong hai phuong an
PA3 va PA4:

PA Vi Zi Ti

3 V3=573.603,73 > 73=59.967,98 >

4 V4=480.896,60 74=50.275,55 Ti=T2=6

Duya vao ly ludn tai 2.1.1 chon dugc PA4.
Céap 3: Chon phuong é&n thiét ké t6t nhat trong hai phuang an
da dugc chon PA2 va PA4:

PA Vi Zi Ti

2 V2=1.147.316,83 > Z24=50.275,55 < T,=10>

4 V4=480.896,60 Z,=480.896,60 T4=6

Dua vao ly luan tai 2.1.3, phai xac dinh Vg (cu thé 1a xac dinh
Vqa¥*) theo cong thic sau:

Vaa?* = Vo+EXVaX(T2 -T4) = 1.147.316,83+0,2x480.896,60(10-6) =
1.532.034,11 Trd.

Bai toan cdp 3 c6 dang mdi la:

PA Vi Zi Ti
2 Vqe?4=1.532.034,11 > Z4=50.275,55 < To=6 >
4 V4=480.896,60 Z,=480.896,60 T4=6

Dua vao ly luan tai 2.1.2, phai xac dinh T (th&i han thu hoi vén
dau tu phu thu thém).

T = AVIAZ = (Voo?* - Va)/(Zy - Zs) = (1.532.03411 -
480.896,60)/(480.896,60 - 50.275,55)

T =2,44 nam; nghia [a T < Tie = 5 ndm nén chom phuong én c6
vén dau tu nhoé (PA4).

Nhu vay, theo Quyét dinh chl truong dau tu sé 1138/Qb-
UBND [3]), v8n dau tu va gia thanh san phdm cla cac phuong
an la khac nhau. Qua phan tich cac phuong an thiét ké trén day,
dung trén goc do kinh té Cha dau tu cé d0 co s khoa hoc dé
Iua chon phuong &n 4 vi von dau tu bo ra it ma gia thanh san
ph&m lai nhé.

4. KET LUAN VA KIEN NGHI

Pé& Iua chon phuang an thiét ké du an trén goc do kinh té cho
cac du an khu dé thi dap ung céac yéu cau chung vé quy hoach,
kién tric, mang lai hiéu qua kinh té cao, doi hoi chu dau tu cac dy
an khu dé thj can quan tam dén cac tiéu chi chinh, bao gébm chi
tiéu vén dau, chi tiéu gia thanh san pham, chi tiéu nang suat lao
dong va chi tiéu thai gian xay dung. Trong nghién ctu nay, tac giad
tap trung nghién ctu phan tich, so sanh lua chon phuong an thiét
ké dy an hgp ly dua trén 3 chi tiéu chinh chi tiéu von dau tu, chi
tiéu gia thanh san pham, va chi tiéu thdi gian xay dung. Tuy nhién,
dé€ lua chon dugc phuang én thiét ké xay dung khu dé thi hgp ly
can phan tich, lya chon cac chi tiéu trén ting vai diéu kién thuc tién
cla du 4n dé mang lai hiéu qua cao. P& di sau nghién ctiu, phan
tich lua chon thém nhiéu phuong an thiét k€, trong cac nghién ctu
sau, tac gia sé gia thiét lua chon phuong an thiét k& néu st dung 3
chi tiéu ma chua chon dugc, dung thém chi tiéu nang suat lao
déng; khi dung chi tiéu nang suat lao déng hiéu qua ciing chua
chon dugc phuong an thi phai sir dung thém cac chi tiéu trén dé
phan tich va danh gia tiép. V6i két qua tinh toan tur dy an khu do
thi tai Binh Duong tac gia ky vong sé gitp ch dau tu phan tich, lya
chon phuang an thiét ké mang lai hiéu qua kinh té cao cho cac du
an khu do thi.
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Examination of temperature field in concrete slab at eary age
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TGM TAT

Trong bai bao nay, ma hinh phén tir hitu han (PTHH) duoc thigt [ap
dé du doan truang nhiét do trong céu kign t&m san phing & tudi
stm dua trén ket qua thi nghiém cia nghién ctu khac vé do nhigt
da doan nhigt cia mau beé tang. D& danh gia da chinh x4c cia ma
hinh, nhiét dd tai ba da sdu cia tdm san bé tang duge kigm ching
v ket qua thi nghiém. Céac ket qua thu duoc tir ma hinh sd phi
hop tdt vai cac ket qud thi nghigm vé sy phat trién cia nhigt da
theo tudi bé tong. Ma hinh PTHH dé xuat ca thé sir dung duoc trong
tinh toén truang nhigt do cia cac céu kien beé tang o giai doan tudi
sim.

Tir khéa: Be tang tudi sem; nhigt thiy haa; da tang nhigt do doan
nhigt; PTHH.

ABSTRACT

In this paper, the finite element model (FEM) is proposed to
predict the temperature field in flat slab structures at an early
age based on the previous experiment in literature of measuring
the adiabatic temperature of the concrete sample. To evaluate the
accuracy of the model, the temperatures at three points through
slab depth were examined. The numerical results obtained from
the model are in good agreement with the experimental results on
the development of temperature with concrete age. The developed
model can be used to calculate the temperature field of early age
concrete structures.

Keywords: Early-age concrete; heat of hydration; adiabatic
temperature rise; FEM.

GIOI THIEU

C6 nhiéu nguyén nhan dan dén ndt bé téng & tudi sém, trong
d6 Ung suat nhiét do thay d&i nhiét dé va tng suat co ngét do thay
d6i d6 dm la hai yéu t6 dnh hudng quan trong nhét [1, 2]. Trong
giai doan tudi sém, su tda nhiét clia qua trinh thiy héa xi mang va
su thay d6i cGa nhiét do mai trudng bén ngoai [3] lam cho trudng
nhiét dé bén trong két cau thay déi va gay ra (ing suat nhiét. Cac
yéu t6 bén trong: loai xi mang, ham lugng xi mang, d6 min xi
mang, ty 1é xi mang/nudc, phu gia, v.v. sé lam cho qua trinh gidi
phong nhiét thay hoa xi mang khac nhau. Déng thai, nhing thay
dé&i vé nhiét dd méi trudng, do am, téc dé gid, bic xa mat trdi, v.v
dan dén su truyén nhiét gilia bén trong bé téng va moéi truong bén
ngoai cling bi thay déi. Ngoai ra, do nhiét d6 méi trudng tai chd
khac vdi cac diéu kién thir nghiém tang nhiét d6 doan nhiét trong
phong thi nghiém, nén can xem xét anh hudng cta nhiét do khi
tinh todn su giai phong nhiét do thay héa xi mang tai ché.

DE& danh gia rdi ro nit do Ung suat nhiét gay ra, cdn phai du
dodan dugc su thay déi nhiét d6 trong két cau. Do su phuc tap cla
cac yéu t6 anh hudng dén nhiét thay héa & dé tudi sém, cac
phuong phap s6 nhu phuong phap PTHH [4-7] hodc phuong phap
sai phan hiu han [1] da dugc sir dung réng rai dé€ phan tich nhiét
cla bé tong tudi sém. Al-Manaseer va Elias [8] da s dung ABAQUS
mo6 phdng qua trinh truyén nhiét trong bé tdng & do6 tudi sém; tuy
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nhién, cac dac tinh nhiét cda bé téng dugc cho la khéng déi va
nhiét d6 bé mat bén ngoai dugc don gian hoa (bang vai nhiét do
moi trudng). Wu va codng su [9] da tao ra mé hinh truyén nhiét cho
bé tong bang ANSYS véi su d6i luu bé mat c6 thé mé hinh héa su
mat nhiét b& mat ra moéi trudng xung quanh mét cach thuc té.
Lawrence va cong su [10] da danh gia anh hudng cla su phat trién
cudng d6 bé tong & giai doan tudi sGm dén su xuat hién vét nut
trong két cau mong cau bang phan mém TNO DIANA; cac tac gia
da xem xét nhiing thay déi vé tinh chat vat liéu, tai nhiét thay déi
dua trén muc dé hydrat hoa cda bé téng, va st dung mé hinh doi
luu nhiét dé tinh dén su mat nhiét bé mat.

Trong bai bdo nay, mé hinh PTHH (DIANA FEA) dugc xay dung
dé tinh toan trudng nhiét do cla bé téng tudi sém dua trén thi
nghiém d6 ting nhiét doan nhiét clia bé téng. Anh hudng clia
nhiét dé doi vdi sy gidi phong nhiét cta qua trinh thay hoéa xi
mang dugc hiéu chinh bang phuong phap tudi tuong duong. MSi
tuong quan gilra nhiét thay héa xi mang va tudi tuong duong
dugc thiét lap, do dé anh hudng ctia nhiét do (ti méi trudng xung
quanh, nhiét do d6 bé téng khac nhau, v.v...) dén trudng nhiét do
trong bé tong cé thé dugc phan anh trong mé hinh. Anh huéng
cla cac yéu t6 bén trong doi vai trudng nhiét do trong bé téng
dugc phan anh bang dir liéu tir thi nghiém do do tang nhiét do
doan nhiét. Nhiét dé tai ba do sau cta tdm san bé tédng trong diéu
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kién truyén nhiét mét chiéu ti qua trinh d6 bé téng dén mot do
tudi nhat dinh dugc do bang thuc nghiém. Dua trén thi nghiém do
d6 tang nhiét d6 doan nhiét bé tdng duoc tién hanh doc lap, su
phat trién nhiét d6 cla cdu kién tdm san phang dugc tinh toan
bang mé hinh da thiét 1ap. K&t qua tinh toan phu hgp tot véi két
qua do dugc.

1. TRUONG NHIET DO TRONG TAM SAN PHANG

1.1. Phuong trinh vi phan dan nhiét

Xét tdm san phang trong Hinh 1. Déi véi ciu kién dang tam, bé
day (2) dugc xem Ia nhd so véi kich thudc hai phuong con lai (x, y),
do d6 bai toan truyén nhiét dugc xem xét la dan nhiét mot chiéu
theo phuong z. Trong bai toan nay, can xét dén qua trinh sinh
nhiét do phan (ing thay hoa cia xi mang (nguén nhiét bén trong),
su dan nhiét trong bé tdng va qua trinh trao déi nhiét gitta bé mat
bé tdng va moi trudng xung quanh. Trudng nhiét dé trong tam san
& dang mot chiéu dugc cho bai biéu thic (1) [11]:

or 62T
el =
ot 62

trong do: p - khéi lugng riéng (kg/m3); ¢ - nhiét dung riéng
(J/kg-K); A - hé s& dan nhiét (W/m-K); T - nhiét d6 (°C); t - thai gian
(s); Qn(t,T) - t8c d6 nhiét lugng sinh ra trong mot don vi thé tich
(W/m3)

5 +On(.T) Mm

\-—‘

A=3000mm

Hinh 1. Mé hinh tdm san phang

1.2. Nhiét thay héa cta bé tong

1.2.1. Su phat trién nhiét dé trong qua trinh thay héa

Qua trinh hydrat héa cia mét hén hgp bé tong dién hinh cé
thé dugc nghién cliu véi nhiét lugng ké do t6c dd gidi phdng nhiét
cla xi mang & nhiét dé cu thé. Hinh 2 cho thady qué trinh hydrat
hoéa dién hinh v6i nam giai doan khac nhau [12, 13]. Giai doan I: xay
ra ngay sau khi ti€ép xdc véi nudc, téc d6 sinh nhiét cao, kéo dai
khoang 15 dén 30 phat. Giai dogn II: t6c d6 hydrat hoéa rat nho la
giai doan ngu dong, khodng thai gian nay thudng kéo dai dugi 5
gi®. Giai dogn lll: qua trinh hydrat héa dién ra tich cuc khi t6c do
sinh nhiét tang 1én. Giai doan IV: t8c d6 sinh nhiét cham dan. Giai
doan V: t6c d6 hydrat héa gidm dang ké do 16p hydrat day hon
xung quanh céc hat. Giai doan IV va V dugc goi la giai doan kiém
soat khuéch tan.

o

Fl| 7 | 7 | v | vV | ¢
Hinh 2. Céc giai doan hydrat héa dién hinh

1.2.2. Thuc nghiém do nhiét dé doan nhiét cho hén hgp bé
tong

Pé du doan su thay déi nhiét do, dudng cong nhiét tu sinh cda
bé téng c6 thé dugc xac dinh tir d6 tang nhiét d6 doan nhiét
(adiabatic temperatue rise - ATR). Nhiét lugng ké doan nhiét cho
vat liéu bé tong da dugc phat trién sir dung khai niém dugc moé ta
bé&i Gibbon va cong su [14], sau d6 dugc cai tién bai Lin va Chen [7].
Nhiét lugng ké dugc Do va céng su [15] st dung dé do ATR clia bé
tong dugc mé ta trong Hinh 3.

Eddu chink tin hiu

(51T
Ehing kh
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e

Mdy tink v B
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Hinh 3. So d6 thi nghiém do nhiét lugng doan nhiét

Trong cdu hinh thi nghiém nay, mau bé téng dugc dat vao
mot hop cach nhiét (& day st dung vat liéu x8p thay cho khéng
khi), hop nay lai dugc dat trong mot thung cé vé cach nhiét chia
day nudc. Mot cdm bién nhiét do (T1) dit & tdm clia mau bé téng
va mdt cdm bién khac (T2) dat trong nudc dé€ do nhiét do cda bé
téng va nudc lién tuc theo thai gian. Tin hiéu nhiét d6 tir cdm bién
T1 sé dugc theo déi béi may tinh théng qua thé chuyén ddi tin
hiéu tuong tu (analog) sang tin hiéu s6 (digital). M6t bé gia nhiét
dat trong thiing nudc sé dugc diéu khién tu dong bat/tat dé ludn
gitt cho nhiét dé cta nuéc bang véi nhiét do cta khéi bé tong.
Diéu nay dam bao rang khong xay ra su trao d8i nhiét gitta mau bé
téng va mai trudng xung quanh. Thi nghiém nay thudng dugc tién
hanh tu khi tron bé tdng xong cho dén thai diém nhiét 6 ctia mau
thi nghiém &n dinh, théng thudng la trong khodng thsi gian tu 2
dén 5 ngay. Thiét bi do nhiét lugng cé thé dugc can chinh théng
qua cac théng s6 cai dat sén trong phan mém diéu khién.

1.2.3. Xac dinh t8c d6 sinh nhiét do thay héa va cac tham sé

Nhiét lugng dugc gidi phdng trong qua trinh thiy hda xi méang
la nguén nhiét khi xét dén su truyén nhiét trong bé téng. Téc do
sinh nhiét thay hoa phu thuéc vao ban than hén hgp bé tong va
lich st nhiét d6 cla bé téng. Khi dugc dic trong moi trudng nhiét
d6 khac nhau, hai két cdu bé tong giéng nhau c6 thé cé tai trong
nhiét khac nhau. Téc d6 sinh nhiét ciing c6 thé thay d8i trong mot
cdu kién bé tong do sy phan bé nhiét dé bén trong khong déng
déu [7]. DE xét dén anh hudng clia nhiét do, khai niém tudi tuong
duong [16] dugc st dung trong mé hinh hydrat hoa biéu thi bing
biéu thuc (2) [17]:

Y
a(ty) =ay exp[—t—J )

e

trong do: au - muic do thay hoéa t6i han; 1, B - hang s6 thuc
nghiém, c6 thé duoc xac dinh qua cac két qua thi nghiém doan
nhiét; te - tudi tuang duong (h).

Trong phuong trinh (2), cac tham sé hydrat héa (1, B8) kiém soat
hinh dang cla duong cong muic d6 hydrat héa va dugc xac dinh
bang phuong phéap binh phuong téi thiéu, sit dung dudng cong
ATR sau khi chuyén d@i truc thdi gian sang tudi tuong duang (te).
Tudi tuong duong (t) va muc do hydrat hoa t6i han (a.) c6 thé
dugc tinh bang biéu thic (3) [16] va biéu thuc (4) [18]:

fenfB 1),
27347, 273+ T.(t) 3)
0
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_ 1,031lw/c (4)
0,194+w/c

trong d6: E, - ndng lugng kich hoat biéu kién, (J/mol); R - hdng

sO khi ly tudng; T(t) - nhiét d6 trung binh clia bé téng trong

khoang thai gian At;, (°C); T: la nhiét d6 tham chiéu (théng thudng

20°C hodc 23°C); w/c - ty lé nudc/xi mang.

Xét mot don vi thé tich bé téng, tdng nhiét lugng tda ra Q(t.)
theo tudi tuong duong bang tich clia tdng nhiét kha dung (Q.) va
muc d6 hydrat hoéa a(t.), biéu thic (5). T6c do6 sinh nhiét g(t.) c6 thé
dugc tinh la dao ham bac nhat ctia Q(t.) nhu trong biéu thiic (6), va
téc do sinh nhiét thay hoa theo thai gian thuc g(t) dugc tinh theo
biéu thuc (8).

u

o) = Qca([e) (5)
Qc:Hch (5)
(-2 - guau) [ £ ©
q\le _dte_ ¢ e) W) 1,

49 _ dQ dt, _

dt  di,” dt © @)

q(1)=Oc(te) lﬂeXp& L ®)
“rvely, ) R\ 273+T. 273+T.(1)

trong d6: Hu - téng nhiét luong téa ra & thai diém cudi cing
clia qué trinh thay héa (J/kg); C - t8ng khéi lugng cla hén hop
chat két dinh (kg/m3).

Nang lugng kich hoat bi€u kién (Ea) clia hén hgp bé téng co
thé dugc tinh toan theo tiéu chudn ASTM C 1074 [19], hoac theo
cobng thuc dé xuat bai Schindler [20]. T6ng ndng lugng hydrat hoa
trén mai kildgam trong xi mang Portland (H.) dugc tinh theo ASTM
C 150 [21, 22]. Téng nang lugng thay héa trén mét don vi thé tich
(Qq, J/m3) la tich cta (Hu) va khéi lugng xi mang trén mot dan vi thé
tich (Co). Biéu thuc (3) dé tinh tudi tuong ducng dugc quy vé theo
budc thdi gian theo phuong phap s6 theo biéu thic (9) (ASTM C
1074, [19]):

n
E,( 1 1
= E _ At
fe CXP{ R 273+ T,(1) 273+T, H i ©)

i=1
1.2.4. D6 dan nhiét va nhiét dung riéng
& tudi sém, tinh chat vat liéu bé tong va tinh chét nhiét lién tuc
thay d8i. Theo Van Breugel [23], nhiét dung riéng (Cp, J/kg-K) clia
bé tong phu thudc vao ty 1é cap phéi, mic dé thay héa, nhiét do
bé téng va dugc tinh theo biéu thic (10). D6 dan nhiét clia bé tong
(Ko, W/m-K) phu thudc vao mic d6 thay héa theo bi€u thiic (11):

1
Cp(a7(1)) :;(Wcarccef W (10 o + o Co +W,C,y) (10)
Ko ()= Kye(133-0,33a, (1)) (1m

trong dé: a, = a /ay; p - khéi lugng riéng clia bé téng, kg/m?3; W
- khéi lugng riéng xi mang, kg/m?; Wa - khéi lugng riéng c6t liéu,
kg/m3; Wy - khéi lugng riéng nudc, kg/m3; Ceem - nhiét dung riéng
cla xi mang, J/kg-K; C, - nhiét dung riéng cua cot liéu, J/kg-K; Cw -
nhiét dung riéng ctia nudc, J/kg-K; Ceer - nhiét dung riéng gia dinh
cla xi mang thay hoa, J/kg-K; Kuc - hé s6 dan nhiét cia bé tong
dong ciing, W/m-K.

2. THi NGHIEM TAM SAN [24]
Thi nghiém dugc thuc hién bai Zhang va cdng su [24] véi mau
thtr ¢é kich thudc 200mmx200mmx800mm. Bé mat bén trong clia
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khuén thi nghiém dugc phi mét I6p mang nhua va bé mat bén
ngoai dugc pht mét tdm céch nhiét day 50mm dé han ché t6i da
sy truyén nhiét qua mat day va mat bén ctia khuén, mat trén
khuén dugc dé tréng va tiép xuc tu do vdéi méi trudng bén ngoai.
Vi cau hinh nhu vay, qua trinh trao d6i nhiét gidra bé téng va moi
trudng c6 thé dugc xem la truyén nhiét mét chiéu doc theo hudng
dé day cta tdm. DE thuc hién phép do nhiét d6 ca bé tong & do
tudi sém, cac 6ng nhua dugc chén & vi tri da dinh khi d6 bé tong.
Ong nhua c6 day duac bit kin va c6 mot 16 rong 3mm duoc tao sén
trén thanh 8ng dé ddm bdo rang cdm bién nhiét do cé thé do
chinh xac nhiét dé cda bé tdng lién ké. Nhiét d6 dugc do dong thoi
& 3 d6 sau khac nhau (50mm, 100mm va 180mm tinh ti bé mat
trén) bai cac cdm bién nhiét do dién dung (pham vi do 0°C-120°C,
sai s6 | +0,5°C). D{ liéu do cdm bién thu thap duoc két noi vai bd
thu va may tinh, dir liéu nhiét d6 dugc ghi lai véi tan sudt 10 phat
trong qua trinh thi nghiém. So d6 thi nghiém dugc thé hién trong
Hinh 4.

\ B4 thu di liéu |

b o
o b 2 ] N
= 4 A P —_
3] 4 4 3
i 4 4 5
& b 4 5 aa .
1 ‘DBe tong o : > P pA

b
a3 800y Ab

[

Hinh 4. S¢ do thi nghiém do nhiét d6

Xi médng st dung trong thi nghiém Ia xi mang P.0.42.5, ty trong
3,1g/cm3; cat tu nhién, mo dun dé min 2,64; da voi dam, cé hat
5mm-25mm; nudc mdy binh thudng. Thanh phan cdp phéi cho
hén hgp bé téng dugc thé hién trong Bang 1.

Badng 1. Thanh phan cdp phéi bé téng.

BT Ximédng Nudc it bd Silica Trobay  Phugia
(kg/m¥)  (kg/m*)  (kg/m’)  (kg/m’)  (kg/m’)  (kg/m?)  (kg/m’)
B0 4500 150,0 572,0 1184,0 50,0 - 44

Dé tinh toan nhiét thdy hoa cla bé toéng, thi nghiém do do
tang nhiét d6 doan nhiét da dugc thuc hién [25]. Pudng cong phat
trién nhiét dé doan nhiét clia cac hén hgp duoc thé hién trong
Hinh 5, cac théng sé nhiét lién quan dugc liét ké trong Bang 2.

60 T T T T T T T T T

50 |-

40 -

ATR (°C)

20 —

10 | —dfp—— CBO-IC ||
- —— C80-0C |+

0 | 1 l 1 1 1 | 1 | l 1 1 1
0 24 48 72 96 120 144 168

Théi gian (h)

Hinh 5. D9 tang nhiét do doan nhiét ctia mau hén hop
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Bdng 2. Cdc thdng sé nhiét bé téng C80

Khéi lugng riéng

BT Hé s6 dan nhiét  Nhiét dung riéng
(kg/m?3)

(kJ/m-h-°C) (kJ/kg-°C)

80 8,8520 0,9464 2366,3

3. MO HINH PHAN TU HUU HAN (DIANA FEA)

3.1. Thiét 1ap mé hinh PTHH

Phan tich PTHH dugc thuc hién thong qua phan mém DIANA
FEA. Phan tich truyén nhiét phi tuyén tinh dugc thuc hién dé
nghién clu qua trinh déng cling va tir 6 xéac dinh su phat trién
cla nhiét d6 do qua trinh déng cling gay ra theo thai gian. D& md
phong diéu kién thi nghiém véi gia thiét gradient nhiét chu yéu
phét trién theo bé day tdm san, mé hinh hai chiéu bién dang
phéng dugc thiét lap (Hinh 6). Bé tdng dugc mé hinh héa bang cac
phén t&r ddng tham sé ti giac (CQ8HT). Cac phan td bién hai nut
(B2HT) dugc dat doc theo chu vi d€ mé hinh diéu kién bién. Diéu
kién doan nhiét dugc ap dat doc theo cac bién A1-A2, A2-A3 va A3-
A4. Diéu kién bién d6i luu dugc ap dung cho bién A1-A4. LuGi
phan tlr va diéu kién bién dugc thé hién trén Hinh 6. Cac théng s6
vat liéu dugc xac dinh tir Bang 1 va Bang 2.

. T. . i BZHT COSHT .
Al e S CQEHT g ? ¢,
1 LT 1 ¥, ez
i e [__
! SEEME 1 % B2HT
: :
i i 7 6 _a
i T cone I 8 "
| L] Lo,
A2 A3 L 3 ;
————— A} Tepe Nhigtdy Ten: NDiétdd x  CQEHI
Céachnhiét DSi hru bé tang moi trwong
(20°C)

Hinh 6. M hinh PTHH va diéu kién bién trao ddi nhiét dua theo thi nghiém

3.2. K&t qua mé phéng

Trudng nhiét dé trong tdm san

Hinh 7 dén Hinh 9 cho thay céc gia tri nhiét do tir két qua tinh
todn mé hinh PTHH clia & céc thai diém khac nhau (6h, 20h va 40h)
sau khi d6 bé tong.

ow-Sfress Analysis
Time-step 12, Time & hour
Temperatures PTE
min: 23.10°C max; 25.03°C

PTE

(°C)
25.03
W27
124,54

i | 24,30
24.06
23,82

23.58
23.34
23.10

Hinh 7. Trudng nhiét do trong tam san tai thoi diém 6h (Diana)

ow-5Tress Analysis
Time-step 41, Time 20 hour 30 min
Temperatures PTE
min: 27.69°C max: 33.59°C

Hinh 8. Trudng nhiét do trong tdm san tai thai diém 20h (Diana)

low-Stress Analysis
Time-step 79, Time 1 day 16 hour
|Tamperc?uras PTE
rnin: 24.13°C max: 27.43°C
PTE
*C)
27.43
P O Y O O O Y o | Ig}'_gg
...... I b S S 26,61
P T T E T T et 26,19
2578
25.37
24.96
(50 I2d.5d
24.13

Hinh 9. Trudng nhiét d6 trong tam san tai thai diém 40h (Diana)
Hinh 10 thé sy thay d&i cla trudng nhiét dé & giai doan tudi

sém. DO chénh léch nhiét d6 (theo d0 sau) trudc giai doan "tang

N P

toc" (6h) va trong giai doan "gidm téc” (40h) clia qua trinh thay héa

la khong dang ké (2-3°C). Trong giai doan "tang t6¢" (20h), do
chénh léch nhiét do6 trd nén ré rang hon (~6°C). Sau d6 nhiét do
trong tam san phan bé déu va tuong duong véi nhiét d6 moi
trudng khi qua trinh truyén nhiét trd nén can bang (118h). Su thay
dé&i nay phan anh ré rang bdi d6 déc clia cac dudng cong nhiét do
tai cac thoi diém tucng Ung (6h, 20h, 40h va 118h).

min:23.1°C rnin-27.7°C [min:24.1°C] [min:20.2°C]
s
PTE
(*C)
34.0
I 32.3
130.5
28.8
oz oC] |l Fox®FT] | [maxzravc] [max:20.4°C] g;g
t=6h r=20h i=40h (=118 1h ;?g
Thas = 25°C Tm.ax = 3315°C Tmax = 27,4°C I?D.D
AT =2°C AT=58°C AT=33°C :
0
B-Gh
—e—20h
50 . ~a—40h
e} ) ——118h
E] \ 40h
=2 \
2 100 /-
wy \
O IA
a 20h \
150 & q\
A .
|
200 B *

18 20 22 24 26 28 30 32 34 36
Nhiét 43 (°C)

Hinh 10. TruGng nhiét do trong tdm san theo thai gian

So sdnh két qua mé phéng va thuc nghiém

Hinh 11 dén Hinh 13 cho thdy cac gia tri do dugc ti thi nghiém

va két qua tinh toan mé hinh PTHH cuta nhiét d6 & cac d6 sau khac
nhau (50mm, 100mm va 180mm ti bé mat trén) clia tam bé tong
cudng dé C80 trong diéu kién bao dudng tu nhién trong nha. Co
thé thady rang, do tac dung tdéa nhiét clia qua trinh hydrat hoa,
nhiét dé bén trong clia bé téng ting nhanh sau khi d6 trong céc
diéu kién bao dudng tu nhién, va dat cuc dai trong khoang tur 12
gi& dén 21 gid. Nhiét do cuc dai & mdc 50mm la thap nhat, nhiét
dd cuc dai 8 mdc 180mm la cao nhat. Sau do, nhiét dé bén trong
bé téng giam dan vé muc nhiét d6 méi trudng.
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Hinh 11. Nhiét d6 tai do sau 50mm
36
TEST-100 DIANA-100
32
o
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Hinh 12. Nhiét d6 tai do sau 100mm
36
TEST-180 DIANA-180
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Hinh 13. Nhiét d0 tai d6 sdu 180mm

Thdi diém nhiét d6 dat mic cao nhat gitta mé phéng va thuc
nghiém cé d6 chénh léch khodng 6h va nhiét d6 trong giai doan
suy gidm nhiét d6 thu dugc tir mé phéng & muc cao hon so véi gid
tri thuc nghiém. Cc sai léch nay c6 thé dén tir hai nguyén nhan: (i)
Giai doan "ngu dong" khi bat dau qua trinh hydrat héa khong dugc
mo phong chinh xac, dan dén su khac biét trong giai doan "téng
téc". (i) Cac giad dinh don gian hoéa dugc thuc hién: diéu kién bién
tai cac bién A1-A2, A2-A3 va A3-A4 dugc xem la cach nhiét tuyét
déi trong mo hinh PTHH, trong khi thuc té€ I16p cach nhiét khong
thé dam bao diéu kién nay; hé s6 déi luu & ranh gidi trén gilta tdm
san va moi trudng (bién A1-A4) chua dugc xac dinh mot cach chinh
Xac.

Nhin chung, cac két qua tl tinh todn mé phéng phu hop véi
két qua do dugc va c6 thé phan anh day d0 cac dic diém phat
trién nhiét dé bén trong cta bé téng & tudi sém. Mé hinh PTHH
dung dé tinh toan trudng nhiét dé véi thong sé dau vao la dé ting
nhiét d6 doan nhiét dugc thiét lap trong bai bao nay c6 thé du
doan mot cach dang tin cdy su phat trién nhiét dé trong cdu tric
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bé téng va cung cap dit liéu vé trudng nhiét dé6 dé tinh toan (ng
suat nhiét clia bé téng tudi sém.

Anh huéng yéu té chiéu day dén truong nhiét dé

Khi d6 bé tong, nhiét d6 bén trong tang nhanh do nhiét thay
héa va thé tich bén trong nd ra, nhung bién dang cta bé mat bé
téng nho va thé tich bé mat co lai do nhiét @6 méi trudng nhu
trong Hinh 14. Su chénh léch nhiét d6 trong bé téng tudi sém gilia
16i va bé mat cla thé tich bé tédng cé thé gy ra Ung suat nhiét va
nut nhiét khi tng suat kéo 16n hon cuding do chiu kéo. Cac vét nut
nhiét thudng phat sinh khi nhiét d6 dat cuc dai trong vong 1-5
ngay sau khi dé bé téng [26].

Ung suat kéo

Bén trong

f=

Bén ngoai : £,
° Ung suat nén

Nhiét do
Bé tong

Thoi gian
Hinh 14. Phan bd ting sudt trong bé tong khdi I6n do chénh léch nhiét do
DE ngan nglia su hinh thanh vét nut trong két cdu bé tong khéi
I6n & tui s6m ngay can gidm su chénh léch nhiét d6 (AT) sao cho
ching nhé hon gia tri cho phép. Hinh 15. thé hién su thay déi cla
nhiét dé I6n nhat (Tme) tai ddy san Ung vai cac bé day san (h) khac
nhau (50mm, 100mm, 150mm, 200mm, 250mm va 300mm). Khi h
cang I6n thi Tmax cang 16n.
40

= -].I:I'I.HI.
B Tmax

35
x
=
= 30
i
E 25 |

20 Tina

50 100 150 200 250 300
Be day san (num)

Hinh 15. Nhiét @ I6n nhat theo bé day san

Hinh 16. m6 ta su thay d6i clia trudng nhiét d6 theo d6 sau (tai
thai diém nhiét do dat muc cao nhat) khi bé day tdm san (h) thay
d6i. Khi h < 100mm, trudng nhiét dé trong tdm tuong déi déng
déu (AT~2°C). Khi h = 200mm, trudng nhiét dé trong tdm thé hién
su chénh léch kha r6, thé hién qua su phi tuyén cla dudng cong
phan bé nhiét do; khi h cang tang thi d6 chénh léch nhiét d6 (AT)
cang I6n. Anh hudng cta bé day san (h) dén chénh léch nhiét do
trong céac khoi bé téng dugc trinh bay trong hinh 17. TU két qua
mo6 phéng, c6 thé nhan thay rang, viéc ting bé day san dan dén do
chénh léch nhiét dé trong khéi bé tébng cang 16n, gilra h va AT c6
mai quan hé tuyén tinh theo biéu thuic (12)

AT =0,0393h-1,78 (R2 =0,9933) (12)
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4, KET LUAN

Bai bao nay dé xuat mot moé hinh tinh toan PTHH (DIANA FEA)
cho trudng nhiét d6 clia bé tdng & tudi sém dua trén thi nghiém
do do tang nhiét dé doan nhiét. K&t qua tinh toan phat trién nhiét
d6 clia bé tong (C80) trong céc diéu kién truyén nhiét mot chiéu va
bado dudng tu nhién dugc so sanh vdi dit liéu thu dugc thdng qua
thi nghiém tir nghién cttu cdia Zhang va cong su [24].

Mé hinh ¢6 thé dugc st dung dé tinh toan trudng nhiét do cla
céc cau kién bé tong tudi sém. Tuy nhién, bé théng s dau vao cho
bai toan nhiét (hé s6 dan nhiét, nhiét dung riéng, dudng cong
nhiét dé doan nhiét cia bé téng) can dugc xac dinh chinh xac tu
phong thi nghiém. Doi véi cac két cau phuc tap vé hinh hoc va
diéu kién méi trudng, két qua do dac nhiét do tu khéi d6 mau
(mock-up) 1a rat can thiét dé hiéu chinh cac tham s6 dau vao cla
mo hinh.

Cac két qua tinh toan mo hinh PTHH (DIANA FEA) phu hop t6t
vGi két qua do thuc nghiém. Do vay, mé hinh dung dé mé phdng
trong nghién ctu nay hoan toan c6 thé dung dé mé phéng su
phan phat trién va phan bé nhiét d6 trong cau kién tdm san phang
nham tranh dugc hién tugng nut do nhiét thay hoa.
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ABSTRACT

This paper deals with the investigation of a model experimental study of
group piles of different length to diameter ratio (L/D) as well as different
spacing (S) between the piles in the group. The piles were installed in
clayey soil and sand-clay alternative layering soil and sujected to axial
|nading condition. Group efficiencies of small scaled piles groups were
determined at length to diameter ratio varying from 20 to 30 and at 3D
and 6D spacing between the piles. The behavior of pile on the
experimental model was then simulated by using Plaxis 3D Foundation
software. Ratio of length to diameter has been found to be a major factor
that influences ultimate axial resistance of the group and the group
efficiency (n). The group efficiency () in these types of soils is less than
I. The results show that when increasing the pile length, 1y increases
significantly. When the ratio of pile spacing to diameter (/D) increases,
7 increases. The results also show that reducing the thickness of clayey
soil and increasing the thickness of strong soil under the pile will
strengthen the soil and increase the bearing capacity of pile group.
Keywards: Hficiency coefficient; group efficiency: pile group; distance of piles.

TGM TAT

Bai bao nghién citu thyc nghigm trén mé hinh cac coc nham ca ty
& chiéu dai trén duang kinh (L/D) khac nhau ciing nhu khodng
cach (S) khac nhau giira céc coc trong nham. Céc coc duge dong
trong dét sét va dat ca lap cat-set xen k& va chiu ti trong tac
dung dgc truc. He sd nham cia cac nham coc ty |8 thu nhd duge
xac dinh theo ty |2 chiéu dai trén dudng kinh thay ddi tir 20 dén 30
va & khoang cach 30 va BD gitra cac coc. (ng xir cia coc trén ma
hinh thi nghiém sau da durgc ma phang béng phan mém Plaxis 3D
Foundation. K&t qué thi nghigm cho théy ty |8 gitra chiéu dai va
duang kinh la mat yéu td chinh anh hudng dén stc chiu tai doc
truc tai han cia nhom coc va hé sd higu qua cia nhom coc (n). He
sti nham (n) trong céc loai d&t nay nha hon 1. Khi téng chigu dai
coc thi i tang dang ké. Khi ty |8 khoang cach giira coc va duing
kinh (8/D) tang, n tang. K&t qué ciing cho thdy, viéc gidm chiéu
day lap dat sét va tang chiéu day |ep dét chéc dudi coc sé lam dat
cirng hon va tang kha nang chiu t&i coa nhom coc.

Tir khda: He sd higu qué; he sd nham; nham coc; khoang cach coc

List of symbols

n Efficiency coefficient of pile group
Qg.uit Maximum load capacity of the pile group
Quit Maximum load capacity of a single pile
D Diameter of pile

L Length of pile

S Spacing of pile

W Moisture content

WL Limited magnitude of liquid state

We Limited magnitude of plastic state

Yw Wet unit weight

Yd Dry unit weight

Gs Specific gravity

® Internal friction angle

C Unit cohesive force

Eo Deformation modulus
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1.INTRODUCTION

Pile foundations have been used largely in bridges, high-
rise building, towers, and special structures. In practice, piles
are usually used in groups. The pile group is connected with a
cap to distribute the load on the plate among the piles and
then transmit to the ground below. Piles may correspond to
loading individually or as a group. In the latter case, the group
and the surrounding soil will formulate a block to resist the
column load. This leads to a group capacity different from the
total capacity of the individual piles making up the group.
Since a foundation has an important role in keeping the
stability and structural safety in structures, it is thus necessary
to accurately estimate the bearing capacity of piles.

Efficiency coefficient of group is defined as follows [1]:
— (Qour
n= (nQuM) ()
Where : (Qgur) - maximum load capacity of the pile group;

Qui - maximum load capacity of a single pile; n - the number of
piles in the pile group.

In general, efficiency coefficient of group depends on many
factors, such as 1- soil type and density, 2- the method of
installation of pile, 3- how to sort pile, 4- ratio between the
length and the diameter of pile, 5- pile spacing, 6- friction
coefficient between the pile and soil, and so on [2]. In AASHTO
standard (1998), group effects are mentioned, but no specific
calculation instructions are provided. According to AASHTO [3],
the pile group efficiency depends on the type of soil, whether it
is cohesive or cohesionless. Even in Vietnamese Standard TCVN
11823:2017 “Highway bridge design specification - Part 10
Foundation” [4] and other Vietnamese Standard related to pile
design, the efficiency of group piles is only mentioned vaguely
and there has not been any detailed calculation.

Many authors have studied the formula for determining pile
group efficiency n. A very common formula is Converse-
Labarre one, often applied to cohesive soil [5]:

n=1-[EEen Q) @

Where n is number of pile rows; m is number of piles in a
row; S is distance between the piles; D is diameter of a pile.
Limitations of the above formula are that it does not include
the length of the pile L or the ratio (L/D), the mechanical
properties of the soil layer at the tip of piles and the soil layers
through which the pile passes.

Feld (1943) [1] proposed the principle of determining the
group factor as follows: The load capacity of each pile in the
group will be reduced by an amount of 1/16 when it is directly
affected by a neighboring pile. The biggest limitation of this
method is that it can only be used with small pile groups and
has the same layout as Feld's diagram.

In the literature, researchers have performed an extensive
number of field and laboratory tests as well as numerical
modelling to evaluate the efficiency of pile groups. Because of the
unknowns and uncertainties involved in working with some of the
underground conditions, it is very difficult to predict the bearing
capacity of piles and needs to execute such a large number of pile
loading tests in situ. In practice, conducting a pile loading test at
actual size is very expensive, so small scaled physical pile models,
known as laboratory models, are often used.

Lan B. V. H. [6], conducted experiments on aluminum round
piles in clay soil and showed that n is always less than 1 and
increases as the ratio (S/D) increases with the constant ratio
(L/D). When the ratio (S/d) is fixed n decreases as the ratio (L/D)
increases. Gogoi et al. [7] conducted experiments on steel pipe
piles with an outside diameter of 1.2 cm in sandy soil.
Experimental results indicated that n increased from a value
less than 1 to approximately 1 (may be greater or smaller) when
(S/d) increased (with (L/D) fixed), then tended to be stable.
Harish [8], performed experiments on 2 cm diameter steel piles
in clay. The obtained n was always less than 1 and increased as
(S/d) increased. Darsi [2] conducted experiments on steel pipes
with an outer diameter of 33 mm in sandy soil. If the ratio (5/D)
was equal to three (S/D = 3) and (L/D) was fixed, n tended to
increase as the number of piles in the group increased.
However, when (S/D) = 6 and (L/D) was fixed, n tended to
decrease as the number of piles in the group increased. In all
cases, n is always greater than 1.

Hana A. M. et al (2004) [9] proposed an artificial neutral
network model to predict the efficiency of pile groups installed
in cohensionless soil and subjected to axial loading. The model
considers the planar geometry of the group (pile diameter, pile
spacing and pile arrangement) and incorporates the effect of
pile installation, pile length, cap condition, soil condition, and
type of loading on the group efficiency.

Although many theoretical and practical studies in the past
have been done to predict the performance and bearing
capacity of piled foundation in both cohensive and granular
soils, the mechanism is still not fully understood. The main
objective of this research is to model some single pile and 3 x 3
pile group experiments and to compare load curve -
displacement of piles with different space between them and
different pile length. With these tests, the efficiency coefficient
of pile groups was calculated and compared for different
scenarios. These results were also compared with those
obtained from Plaxis3D model.

2. METHODOLOGY

The object of this research is to study the efficiency
coefficient of pile group in cohension soil using small scaled
physical model. Two series of tests were conducted including
clayay soil and sand-clay alternative layering soil. Based on the
synthesis of variable recent research on the physical model for
piles as presented in the Table 1, the pile dimensions, the size
of the soil tank were decided in order to not disturb the strain
and stress caused by piles in the soil.

In order to search for static loading tests and control the
quality of piles integrity, and how to perform axial static
loading test, this work refers to Vietnamese standard TCVN
9393:2012 “Piles — Standard test method in situ for piles under
axial compression load” [10]. There are 2 types of cohension
soils: clayey soil, and sand-clay alternating layers soil. Six
different modes were tested in each geological condition. Two
experiments were conducted on a single pile with different pile
length (L = 900 mm and 1350 mm) and four modes of the
experiments were on the group of 3x3 piles with different
length (L/D = 20 and 30) and various spacing of piles (S/D = 3
and 6) (Fig. 1). Experimental results were then compared to
those obtained from Plaxis3D model.
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Table 1. Summary of some pile group experiments on small scaled physics models

Researchers Soil type  Pile material D (mm) Pile Group Pile spacing Size of test tank Test ta'nk
L (mm) arragement material
Abdulla I.Al-Mhaidib (2007) [11] Clay Steel D=25mm 2X1;3x1; 2x2; 2x3 3D; 9D 500mm (length) x 800mm Steel
L =550mm and 3x3 (width) x 800 mm (height)
Gogoi et al. (2016) [7] Sand Aluminium D=10mm 1 pile; 2x2 2.5D; 5D 1700mm (length) X 1500mm Steel
L/D =30; 50; 70 (width) x 930 mm (height)
Mahmod A.Q. et al. (2013) [12] Clay Concrete D=25mm 1 pile; 1x2 and 22 3D 750mm (length) X 750mm Steel
L/D=16 (width) x 500 mm (height)
Bach Vu Hoang Lan (2017) [6] (lay Aluminium D=16mm 2Xx2;2x3 and 3x3 3D; 4D; 5D and 6D 700mm (length) x 700mm Steel
L/D =20; 25; 30 (width) x 800 mm (height)

2.1. Experimental Model

2.1.1. Experimental tank

To performed laboratory tests, an experimental tank was
designed and built. The tank has dimensions of 2000 mm width x
4500 mm length x 2500 mm height. The pile and groups of test
piles were arranged in the experimental tank so that the minimum
distance from the piles to the tank wall is 10D, and the distance
from the tip of the piles to the bottom of the tank is at least 15D
(where D is the pile diameter) (Fig. 1).
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Fig. 1. Plan and vertical section of soil tank. 6 test modes: S1- Single pile test, length
pile L =900 m; S1L - Single pile test, length pile L = 1350 mm; G9-3D - 3x3 piles group
test, distance between piles S = 3D, L = 900 mm; GIL-3D - 33 piles group test, distance
between piles S = 3D, L = 1350 mm; G9-6D - 3x3 piles group test, distance between piles
S =46D, L =900 mm; GIL-6D - 33 piles group test, distance between piles S = 6D, L =
1350 mm
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2.1.2. Properties of Soils and soil preparation for testing

The soils including sandy soil and clayey soil from an area in
the Mekong Delta were used as the testing soil. Sandy soil is fine-
grained sand with a diameter of 0.05 mm to 0.315 mm. As shown
in Table 2, the measured parameters of sandy soil: the moisture
content W is 7.53%, the wet unit weight yw = 18.13 kN/m?, the dry
unit weight ya = 11.33 kN/m3, the specific gravity Gs = 2.67, the
internal friction angle ¢ = 10°%60’ and the deformation modulus E =
7200 kN/m?2. Clayay soil were taken at a depth of 2.0 m to 2.5m in
the Mekong Delta. The measured parameters of sandy soil: the
moisture content W is 44.81%, the wet unit weight yw = 15.42
kN/m?3, the dry unit weight ya = 10.65 kN/m?, the specific gravity Gs
= 2.68, the limited magnitude of liquid state WL = 52.85%, the
limited magnitude of plastic state W, = 30.5%, the unit cohesive
force c = 10.5 kN/m? and the deformation modulus Eo = 1864
kN/m?2.

Table 2. The physical and mechanical properties of soil

Properties Symbol (unit) ::;; dy Clay soil

Sand 0.315-0.05 mm 92.36 12.0
Grain size distribution Silt 0.05-0.005mm 5.64 25.2

Clay <0.005mm 2.0 62.8
Moisture content W (%) 153 44 81
Wet unit weight Vo (kKN/m?) 18.13 15.42
Dry unit weight i (kN/m?) 11.33 10.65
Specific gravity Gs 2.67 2.68
Liquid limit Wi - 52.85
Plastic limit Wy - 30.5
Unconfined compression Qu(kN/m?) - 2235
Cohesive force ¢ (kN/m?) 0 10.5
Internal friction angle ¢(°) 10%0’ 6024’
Total deformation modulus Eo (kN/m?) 7200 1864

Two experimental soil tanks were prepared corresponding to
two series tests in cohesion soil including clayay soil and sand-clay
alternative layering soil:

For clayey soil tests: The soil after transported to the
experimental area was dried and then put into the tank by layers of
about 25 cm to 30 cm. A compactor was used to compact the soil
for each layer. In the compaction process, water was sprayed on
the surface of the soil to obtain a good density. A non-woven
geotextile layer was used to cover the surface of the soil. A
uniformly distributed load of 4 kN/m? was conducted onto the soil
surface with bricks and kept continuously for 6 months so that the
soil was quasi consolidated. Water was sprayed frequently to
moisturise soil during the loading process.

For sand-clay alternative layering soil tests: The soil has two
layers. The first one is a sandy layer of 0.6 m of thickness,
equivalent to 30% of the total thickness. The second one is a clayey
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soil layer of 1.9 m of thickness, equivalent to 70% of the total
thickness. The creation of sand-clay alternating layers was carried
out in the same procedure as mentioned above.

2.1.3. Piles and pile arrangement

Piles were fabricated as reinforced concrete piles with diameter
D = 45mm. The test pile lengths are 900 mm and 1350 mm. The
pile static compression tests were performed on a group of piles
with an arrangement of 3x3 piles, with the ratio between the
distance and the pile diameter in the group (S/D) of 3 and 6. The
ratio between the length and the diameter of pile (L/D) of the pile
group is: L/d = 20 and 30. Fig. 2 shows the connection structure of
the pile group and pile cap. A plank of steel with suitable
dimensions was used as a cap in every group. The pile head has a
pre-existing bolt head to connect to pile cap.

Pile cap -
A plank of
steel

Pile

e o TEE Thlie

Fig. 2. Details of the connection structure of the pile group - pile cap. Pile group
arragement 33 piles, pile spacing S=3D and 6D

2.1.4. Loading device

Because many experiments have to be conducted, in order to
facilitate the experi-ments, a mobile counterbalance system is
designed and installed. The platform of mobile counterbalance
system is made of profiled steel, running along and on the steel
rails fixed to the top of the tank walls (Fig. 3).
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Fig. 3. Mobile counterbalance system: a. Plan of the mobile counterbalance system,
b. Vertical section of soil tank and counterbalance system

The loading device composes a hydraulic jack with a capacity
of 15 tons. This jacking system is placed on the top of the pile caps.
The compressive force acting on the pile caps is measured by a
load cell. The displacement is measured by four dial gages fixed on
two reference beams fixed on the soil tank walls (Fig. 3).

Fig. 4. Disposition of devices: a. Single pile test, b. Pile group test

2.2. Plaxis 3D Foundation description

The 3D model is built by Plaxis 3D Foundation software. The
Mohr-Coulomb model is used as a soil behavior model. Using
Plaxis 3D-Foundation software, behavior of pile on the
experimental model was simulated with the following data:
Concrete pile, diameter D =450 mm, pile length L =9m and 13.5
m, 3x3 piles group arrangement.

Due to the difference in data types in the Plaxis simulation
software, the data obtained from the field experiments on the
conventional model must be re-calibrated so that the calculated
results from the simulation must be consistent with the actual
model. economic and does not depend on the survey domain as
well as the unit system. The main parameters are the Young’s
modulus of the soil material, the internal friction angle of the soil
@, the cohesive force c , and the Riner contact. The geotechnical
parameters are described in the following table:

Table 3. Geotechnical parameters of Mohr-Coulomb model

Mohr-Coulomb model Unit Value
E, Young's modulus kN/m? 7-15
o, friction angle 0 3-5
¢, cohesion kN/m? 12-2
Riner, CONtact coefficient - 0.75-1

3. RESULTS AND DISCUSSION
3.1. Experimental results and pile group efficiency

In this study, the conventional ultimate bearing capacity of
single piles and of pile group is equal to the load value causing a
settlement of 10% pile diameter (4.5 mm for pile diameter of
45mm). For the experiments conducted, the ultimate bearing
capacity of the piles determined by the above method is close to
the one determined by the method of determining the point on
the load versus settlement curve where the slope changes
abruptly (the method of two-tangent intersection). For the tests on
single piles, each experimental condition was repeated two times.
The results of the tests having the same condition were slightly
different, less than 5%.

The results of the static load tests are shown in Fig. 5 and Fig. 6.
The ultimate bearing capacity of single piles and of pile groups and
the pile group efficiencies are gathered in Table 4. In two
geological cases, with a fixed (L/D) ratio, the coefficients of pile
group efficiency n increases remarkably as the (S/D) ratio increases.
With the same (S/D) ratio, n increases when increasing (L/D).
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Table 4. Ultimate bearing capacity of sigle pile, pile group, and
efficiency factor for Clayey soil and Sand-clay alternating layers soil
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Fig. 6 Settlement versus load of 33 piles group: a. Pile length L = 900 mm, L/D = 20; b. Pile length L = 1350 mm, L/D = 30

The value predicted by Converse - Labarre’s does not depend
on (L/D). These values are in the range between experimental
values with (L/D) = 20 and (L/D) = 30. The difference between
experimental and predicted values is small, <10% for all (L/D) and
(S/D) ratios surveyed.

Table 5. Ultimate bearing capacity of sigle pile, pile group, and

b s/ Sin.gle Pile group Efficiency Sir!gle Pile group Efficiency efficiency factor for Clayey soil and Sand-clay alternating layers soil
pile factor  pile factor obtained by Plaxis 3D Foundation software
Quit(kN)  (Qg)u(kN) n Quit(kN)  (Qg)ure(kN) n ) .
Clayey soil Sand-Clay layering soil
3 0.544 3.146 0.642 0.477 3.259 0.759 D
20 S/D  Sin id i i
gle . Efficiency Single . Efficiency
6 0544 3.914 0.799 0.477 3.865 0.900 pile Pile group factor pile Pile group factor
3 0.829 5.925 0.794 0.817 5.881 0.800
30 Quie(kN)  (Qg)ur(kN) n Quit(kN)  (Qgure(kN) n
6 0.829 6.825 0.915 0.817 6.989 0.938 3 1845 1101.6 0.663 243 1701 0.778
20
Table 5 presents the ultimate bearing capacity of single piles 6 1845 1466.1 0.883 2143 2122.1 0.97
and of pile groups and the pile group efficiencies obtained by
Plaxis 3D Foundation software. The results of the simulation model " 3 32 21222 0.732 3762 29241 0.864
are compatible with the results of the above the static load tests 6 322 26406 091 3762 336555 0994

model. When the distance of 2 piles increases from 3D to 6D, the
ultimate load capacity of the pile group increases markedly. When
increasing the ratio of length to pile diameter (L/D), the value of
pile group efficiency coefficient n increases.

3.2. Comparison with previous literature

Comparison of n values obtained through static load test
results with n predicted by different formulas is shown in Table 6
and Fig. 7.

For clayey soil. The experimental values of efficiency were
compared with the predictions of the Converse - Labarre’s formula
and Feld’s formula (Fig. 6). There is a correlation between the two
results that the efficiency in the clay soil is always less than 1, and n
increases as the distance of the piles increases. This experimental
result is also consistent with the research of Al-Mhaidib et al. [11]
and Lan B. V. H.[6].
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For sand-clay alternative layering soil. The experimental
values of efficiency were compared with the predictions of the
Converse — Labarre’s formula and Feld’s formula (Fig. 6). Similar to
the case of clayey soil, there is a correlation between the two
results that the efficiency n is always less than 1, and n increases as
the distance of the piles increases. The difference between
experimental and forecast values is small, <10% for all (L/D) and
(S/D) ratios surveyed.

The value of group coefficient according to Vietnamese
Standard 11823:2017 in clay and sand-clay layering soil depends
greatly on the friction composition around the pile body and the
distance of the piles. As the distance of the piles is increased, the
value of the group efficiency coefficient (n) increases. When the
ratio S/D = 6, n approaches a value of 1.
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Fig. 7. Efficiency coefficient of pile group in clay and sand-clay layering soil compared with Converse-Labarre (1941), Feld (1943)

Table 6. Comparison of efficiency coefficient between
experimental results and previous literature

Piles Efficiency coefficient n
Calcul " - - -
Pile group Pile  Pilespacing Sand-clay
method Clay . .
arrangement length L S layering soil
Converse- S=3D 0.73
Labarre 3%x3 - 6D 086
(1941) B '
S=3D 0.72
Feld (1943) 33 -
S=6D 0.72
Vietnamese s=3D 0.7 0.7
standard - -
11823:2017 S=6D 1.0 1.0
$=3D 0.642 0.759
Experimental L=200 S—6D 0.799 0.9
results 3%3
S=3D 0.794 0.8
L=30D
S=6D 0.915 0.938

3.5. Comparison with results obtained by Plaxis 3D Foundation
software

The value of the pile group efficiency coefficient (n) obtained
from the simulation model gives similar results in terms of rules
with the results from the experiments on the small scale physical
model. The error of variation in clay is about [0.439%-= 8.393%]; in
sand - clay layering soil is about [1.878%+6.364 %].

4. CONCLUSIONS

In general, according to the conducted tests, the following
results can be obtained:

1. The length of piles in the group and the distance between
the piles have a significant impact on the capacity of bearing and
coefficient of performance in pile group.

2. In both clay soil and sand-clay alternative layers soil, the
efficiency n is always less than 1. Experimental results show that
when increasing (L/D), n increases significantly. Therefore, the
effect of pile length should be considered when piles work in
cohesive soil. When (S/D) increases, n increases.

3. The pile group efficiency coefficient values in sand-clay
alternating layers are higher than those in clayey soil with the same
parameters such as the number of piles and the (S/D) and (L/D) ratios.

4. Reducing the thickness of clayey soil and increasing the
thickness of strong soil under the pile will strengthen the soil and

increase the bearing capacity of pile group.

5. The experimental tests and numerical model have shown
that determining the efficiency according to Converse - Labarre's
formula for cohesive soil, and the formula in Vietnamese standard
related to pile design is not suitable in many cases. It is necessary
to develop a formula for calculating coefficients for mixed soil
including both cohesionless and cohesive soil layers, in which the
thickness of soil layers must be taken into account.
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TGM TAT

Nghién ciru nay st dung phueng phép phan tir hitu han (PTHH) 3D
de phan tich tng suét va bign dang cia mang coc bé tang cdt thep
(BTCT) cho céng trinh dan dung. K&t qua ma phang cho thdy mang
coc bé tong cdt thép ca dai mang kich thude 2.0m x 2.0m trén 4
coc co tigt dien 0.3m x 0.3m, chiéu dai 1Zm, chiu tai trong tap
trung va dang tam [D00KN ca da lan |3 20.24mm.

Tir khéa: Mang coc, PTHH; dat ygu; Plaxis 3D Foundation; stc chiu
tai.

ABSTRACT

This study uses 3D finite element method to analyze stress and
strain of reinforced concrete pile foundation for  civil
constructions. The simulation results show that the reinforced
concrete pile foundation has a foundation plane of size 2.0m x
2.0m on 4 piles with a cross section of 0.3m x 0.3m, a length of
[2m, subjected to a concentrated load of I000KN at the center,
resulting in a settlement of 20.24mm.

Keywords: Pile foundation, FEM; soft sail; Plaxis 3D Foundation;
bearing capacity.

1. GIGI THIEU

Dic diém cla trang thai Uing sudt - bién dang trong nén dat do
maéng coc BTCT gay ra dugc thé hién nhu sau: Thi nhét a su tuong
tac gita coc va khéi dat xung quanh xuat hién khi bat dau thi cong
ép coc cho dén khi cong trinh hoan thanh dua vao st dung. Khi d6,
khoi dat hinh thanh cac trang théi ing suat - bién dang khac nhau
tai cac vi tri dudi mai va xung quanh coc. Tinh chat co ly cta dat
trong d6 bao gém @6 bao hoa, dd bén va tinh bién dang. Trong dé,
tinh bién dang dong vai trd quan trong va c6 anh huéng lén qua
trinh hinh thanh va thay d8i trang théi (ng suat - bién dang cla
khoi dat trong vung anh hudng ti€p xdc vai coc. Thi hai la sau khi
thi céng ép coc, dat xuat hién ap luc nudc 16 réng thang du, ap luc

96| XAYDUNG 06.2023 | ISSN 2734-9888

nay bi tiéu tan sé lam trang thai Ung suat - bién dang clia dat trong
vung anh hudng thay déi theo thoi gian [1]. Trong dat bdo hoa
nuédc, qua trinh thay déi ing sudt trong dat sé dién ra cing vdi qua
trinh 6 két tham va tiéu tan ap luc nudc trong 16 rdng khi d6 gia tri
Ung suat hru hiéu tang Ién theo thoi gian va dat dén gia tri n
dinh [2].

Luu Van Than (2012) da nghién ctu (ng xf ctia dat nén trong
qua trinh thi cong ép coc [3]. Tac gia da tap trung phan tich chuyén
vi, Ung suat, ap luc nudc 16 rbéng, suc chiu tai cta dat nén xung
quanh va duéi mii coc khi thi cong va sau khi cho coc nghi. Két
qua nghién ctu, phan tich cho thdy viéc xét qua trinh thi cong ép
coc cho phép thu nhan gia tri kha ndng chiu tai cGia coc cao hon.
Trong 16p dat t6t, pham vi chuyén vi cta dat do anh hudng cla
viéc ép coc c6 gia tri xap xi 3 1an bé réng coc, con trong cac I6p dat
yéu, pham vi nay I16n hon.

Fatemeh ,V. et al. (2018) da dé xuat mét phuong phap phan
tich s6 méi dé udc tinh ting xU clia tai trong - chuyén vi va suic chiu
tai clia coc dong trong dat cat bang cach st dung két qua cda thi
nghiém CPT [4]. Phuong phép dic trung Uing suat dugc sir dung dé
phan tich (ng sudt bén dudi va xung quanh coc, cac thong sé dia
ky thuat phai dugc thi nghiém trong phong va ngoai hién truong
dé stir dung trong mé hinh s6. D€ lam dugc diéu nay, di liéu cda thi
nghiém CPT dugc két hgp truc ti€p va gian ti€p vao cac phan tich
dé udc tinh cac théng s6 chéng cét clia dat xung quanh coc va suc
chiu tai clia coc.

Shuntaro, T. et al. (2018) danh gid Ung xU giGi han cGa nhém
coc bang thi nghiém thuc té€ chiu tai bén va bang phuong phap
phan tich s6 [5]. Cac tai trong thi nghiém dugc thuc hién bang
céach chéat tai bén trong bén chira khi hda 1dng dé tac dung lén hé
mong coc cta cdng trinh. TU cac két qua thi nghiém cho thdy kha
nang chiu luc va muc d6 hu hong clia nén bon chia thuc té va do
bén clia bén. Ngoai ra, ting x&r cila méng nhém coc d6i véi phan
bé tai trong va so sanh vdi thiét ké.

2. MONG COC BTCT TAI VIET NAM VA CAC TIEU CHUAN AP
DUNG

Méng coc BTCT dugc dung réng rdi trong cac linh vuc xay
dung cac céng trinh thay lgi, dan dung, cong nghiép, cau dudng,
céng bién... Cong nghé moéng coc khéng ngling phat trién, chat
lugng thi cdng moéng coc ngay cang dugc nang cao, cac phuong
tién gidm sat, quan ly chat lugng mong coc ciing hién dai hon.
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Cung vdi su phat trién clia cac loai coc thi cac tiéu chuan thiét ké
cling ra doi va phuc vu cho céng tac tinh toan thiét ké mong coc
nhu:

Tiéu chudn nganh 20TCN 21:1986 vé méng coc - Tiéu chuidn
thiét ké [6]. Tieu chudn nay ap dung cho thiét ké cac méng coc clia
nha va cong trinh. Tiéu chudn nay hudng dan tinh toan thiét ké
nhiéu céc loai coc nhu: Coc khoan nhéi, coc dong BTCT, coc thép.

Tiéu chuén Viét Nam TCVN 189:1996 vé méng coc tiét dién nho
- Tiéu chuén thiét ké [7]. Tiéu chudn nay 4p dung cho céc loai coc
c6 chiéu rong tiét dién nho hon 250 mm, dugc thi cong bang
phuaong phap déng hoac ép.

Tiéu chudn xay dung TCXD 205:1998 vé méng coc - Tiéu chudn
thiét k& [8]. Tiéu chuin thiét k& méng coc dugc ap dung cho cac
co6ng trinh thudc linh vuc xay dung dan dung va céng nghiép, giao
théng, thuy lgi va cac nganh ¢é lién quan khac. Tiéu chudn nay
hudng dan tinh toan thiét ké nhiéu cac loai coc nhu: Coc khoan
nhoi, coc d6ng BTCT, coc thép.

TCVN 10304:2014 vé méng coc - Tiéu chuan thiét ké [9]. Tiéu
chuan nay dugc dp dung dé thiét ké mong coc clia nha va cong
trinh xdy dung mai hodc cong trinh cai tao xay dung lai. Tiéu chuan
nay huéng dan tinh toan thiét ké nhiéu cac loai coc nhu: Coc
khoan nhoi, coc déng BTCT, coc thép.

Ngoai ra con rat nhiéu cac tiéu chudn vé thi cong, kiém tra chat
lugng cla coc, cac tiéu chudn vé dia chat phuc vu cho cong tac
tinh toan thiét k&€ méng coc.

3. MO PHONG PHAN TiCH MONG COC BTCT

3.1. Giéi thiéu Plaxis 3D Foundation

Plaxis 3D Foundation la mét chuang trinh PTHH khong gian ba
chiéu, ing dung vao viéc phan tich két cdu mong cho céc cong
trinh xay dung trong dat lién va trén bién. Nh& viéc ing dung tién
b6 khoa hoc ky thuat, chuang trinh nay cho phép ngudi st dung
gidi quyét nhiing bai toan két cau phuic tap bang nhiing di liéu
dau vao don gian. Két qua cuia bai toan cho ta cac tri s6 Ung suat,
bién dang...tai tung vi tri trong mong clng nhu toan bé mong.
Phuong phdp mé hinh hda cta Plaxis 3D Foundation gém cac
budc: Bi€u dién mat bang cong trinh, mé phdng céc I6p dat, mo
phong cau tric céng trinh, xac dinh tinh chat vat liéu, tao ludi
phan tt (2D - 3D) va xac dinh cac budc tinh toan.

3.2. M6 hinh tinh todn

Thuyc hién m6 phong méng coc BTCT cé dai moéng kich thudc
2,0m x 2,0m trén 4 coc co tiét dién 0,3m x 0,3m, chiéu dai 12m. Mong
chiu tai trong tap trung va dung tam 1000kN (Hinh 1 va Hinh 2).
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3.3. Théng sé dau vao

Dia chét cong trinh dung trong nghién ctu dugc Phong thi
nghiém chuyén nganh xay dung LAS-XD 1513 cung cap khi khoan
01 hé khoan nhu sau: Lop 1 ¢6 chiéu day trung binh 11m, trang
thai dat chl yéu la hitu co, sét, sép pha, bun sét... Tang tram tich
mém yéu, stic chju tai va d6 bén thap; Lép 2 ndm dudi day I6p 1 c6
chiéu day trung binh 6 m, thanh phan cht yéu la sét, sét mau nau
vang, mau xanh, trang thai nira cting. Cang di sau thi trang thai dat
tét han [10].

Tinh chat co ly clia cac 16p dat (Bang 1): TU két qua thi nghiém
trong phong két hop véi két qua khao sét hién trugng thi cau tric
dia chat tai vi tri hé khoan s6 1 nguy hiém nhat dugc chia thanh
cac Iép nhu'sau:

L&p 1: Bun sét, mau xam xanh, day I6p xen kep cat, bé day 16p
11,50m

L&p 2: Sét, mau ndu vang, xam xanh, xdm nau, trang thai nlfa
cling, bé day I16p 5,70m.

L&p 3: Sét pha, mau nau vang, nau do, xdm xanh trang thai nlia
cling, bé day I6p 3,30m.

Bang 1. Cac chi tiéu co ly clia cac l6p dat

Lép1 Lép2 Lép3

STT Chitiéu caly Ky hiéu Biin sét St Sét pha
1 Thanh phan hat:
- Ham lugng hat sét 48,5 33,8 24,5
- Ham lugng hat bui P (%) 48,6 54,7 66,7
- Ham lugng hat cat 29 1,5 838
) Dodmtynhién Win(%) 127,0 23,5 234
3 Dung trong uét Yulg/cm?) 1,345 1,968 1,986
4 Tytrong vs(g/am?) 2,693 2,700 2,687
5 Doamgidihan chay W.(%) 87,1 41,0 37,0
¢  D0amgidihan déo Wr(%) 40,2 21,8 20,9
7 Chi s6 déo Ip 46,9 19,2 16,1
g Dosét B 1,85 0,09 0,16
9  G6écmasattrong o) 593’ 16°45' 20°40
10 Lucdinh ((kG/cm?) 0,032 0,429 0,461
11 (udng do dat nén Ro(kG/cm?) 0,31 2,76 3,40

Dat la vat liéu phuc tap gébm 3 thanh phan tao thanh: hat dat, nuéc
va khi. Khi chiu tai trong ngoai, tai trong nay gan nhu dugc ganh d&
béi phan nudc tao thanh ap luc nudc 16 rdng thang du trong dat. Theo
thdi gian, ap luc nudc 16 réng thang du sé tiéu tan déng thai véi qua
trinh nay, cac hat dat sé ganh d& phan ap luc do nudc truyén sang.
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Chinh diéu nay gay ra sy phtic tap trong qua trinh tinh toan va thiét ké
nén. Phan mém Plaxis chia ra lam 3 loai vat liéu (mg xr: Drained (thoat
nudéc), Undrained (khdng thodt nudc) va Non-porous (khéng tham
nudc). Cac dac trung vat liéu clia cac I6p dat va mong coc BTCT trong
Plaxis 3D Foundation dugc thi nghiém, tinh toan va trinh bay trong cac

Bang 2 va Bang 3.
Bang 2. Théng s6 cac I6p dat trong mo hinh PTHH
STT Tham 6 Ky hiéu Ldp1 Lap2
1 Mohinh Model ~ Mohr-Coulomb  Mohr - Coulomb K
P PZaN “‘A‘.’ﬂ.‘- g
3 Ungxtrvat liéu Type Undrained Undrained Iz%z%',zi’
3 Dungtrong tunhién (kN/m?) Yunsat 13,45 19,68 ”;
4 Dungtrong bao hoa (kN/m’) Yt 13,72 20,12 "
5 Mo dunYoung, E (kN/m?) E 628,4 230744 Hinh 4. 3D-Mesh
\ oo DPé dinh lugng trang thai Gng suat - bién dang cda khéi dat
6 HesoPoisson() v 035 035 tuong tac véi coc can xét 2 giai doan co ban sau: Giai doan thi céng
7 Cudng dd khéng cat (kN/m?) Cref 3,20 42,90 coc va cho coc “nghi” va giai doan coc lam viéc dudi tac dung cda
, . , , tai trong cong trinh. RS rang 2 giai doan nay sé anh hudng lan
0 0 0,
g Gocmasittiong () ¢ 23 16°45 nhau va déng vai trd quan trong trong viéc hinh thanh kha nang
g  Gocdanng () \ 0° 0° chiu tdi cta coc. Do d6 qua trinh moé phdéng phan tich méng coc

BTCT dugc xét trong hai trudng hgp: (1) Chua chju tai trong cong

Bang 3. Thong sé méng coc BTCT trong m6 hinh PTHH trinh va (2) chiu tai trong nhu Hinh 5 va Hinh 6.

ST Tham sé Ky hiéu BTCT

1 Mo hinh Model Linear - elastic

5 Ungxdvatliéu Type Non - porous

3 Dung trong tu nhién (kN/m?3) Yunsat 25,00

4 M@ dun Young, E (kN/m?) E 29,2x10¢ .

5 Hesé Poisson (- v 0,300 e
,;‘E@:«ﬂv

3.4. Xdy dung mé hinh e

Y YA
4‘\‘

Dé mé hinh hoa cho cac I16p dat cé thé dung phan ti tam giac
6 nut hodc 15 nut. Phan td hinh tam giac 6 nat la phan t& mac dinh
cho mét sy phan tich 2 chiéu, cung cdp mot phép noi suy 1a hai
cho nhiing su dich chuyén. Ma tran dé cling phan t& dugc udc
lugng béi phép 1dy tich phan sé st dung téng cla ba diém (ng
sudt Gauss. Trong bai toan nay ding phén tir tam giac 15 nut dé Hinh 5. Méng coc BTCT chua chiu ti Hinh 6. Mng coc BTCT chju ti
mo hinh héa nham téng d6 chinh xac (Hinh 3 va Hinh 4).

>
N

<«
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5

: - i o o - i 4. KET QUA MO PHONG
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Bién dang clia nén hé nén-mdng va moéng BTCT dugc thé hién
IQD_
=1 o g
-0 50 . L] L [ ) L] -
E 2 — 8 B
3 Bl
N, ] ‘é L Ll
usa: - I |
B & o * & A
E = —
IWE - - r
i Hinh 7. Tong chuyénvicianénva  Hinh 8. Chuyén vi theo phuong diing ciia nén
Hinh 3. Mo hinh PTHH g nyentl yen i theo phuiong g

méng vaméng
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Hinh 9. Téng chuyénviciaméngcoc ~ Hinh 10. Chuyén v theo phuang diing clia
BTCT méng coc BTCT
Su phan bé lng suit cla nén hé nén-méng va méng BTCT
dugc thé hién tir Hinh 11 dén Hinh 14.

= £

Hinh 11. Sy phan b ting sudt hitu hiéu
trong nén va méng

Hinh 12. Su phén b4 ting sudt hitu hiéu
trong méng coc BTCT

Hinh 13. Suphan b§ (ng sudt tdngtai  Hinh 14. Su phan b ting sut téng trong
dau coc BTCT Coc BTCT

Pé chiu dugc tai trong 16n, méng coc thudng dugc ciu tao bai
mét nhém cog, tuy nhién khi khodng cach gitta cac coc khong da
I6n, sé hinh thanh trong vung dat xung quanh cac coc hién tugng
chéng ting suat chéng cat do ma séat bén va do stic chéng mii ca
cac coc gay ra.

D0 16n ing suat trong viing chdng ting sudt nay phu thudc vao

nhiéu yéu té: Khoang céach coc; Chiéu dai coc; Hinh dang coc; S6
lugng coc; D6 16n cla tai trong tac dung vao nhém coc va tinh
chéat ctia nén dat xung quanh nhém coc... Hién tugng chéng tng
suat lam suy giam ma sat gilfa coc - dat va stic chéng miii clia coc
dan dén gidam kha nang chiu luc va gia ting chuyén vi cia nhém
coc so vdi coc don. BE gidm anh hudng cda hiéu ing nhém, cé thé
gia tang cac khoang cach coc nham gidm dé 1én cla ng suat
trong céc viing chéng lan, tuy nhién diéu nay sé gay bat lgi cho
kha nang chiu lyc cla dai coc dan dén sy phan phéi cac luc tac
dung vao dau coc trong nhém khong déng déu, do vay trong thuc
té€ Ung xU cia nhém coc khi chiu tai hoan toan khac véi ing xt clia
coc don.

5. KET LUAN

Bang phuong phap phan ti hitu han khéng gian ba chiéu c6
thé mé phoéng va thé hién ré trang thai Ung suit - bién dang cla
mong coc bé tdng cot thép theo cac phuang khac nhau bang cac
hinh anh cé d6 tuong phan va phan giai cao.

K&t qua mo phong cho thay méng coc BTCT c6 dai méng kich
thudc 2,0m x 2,0m trén 4 coc ¢ tiét dién 0,3m x 0,3m, chiéu dai
12m, chiu tai trong tap trung va didng tam 1000kN c6 d6 Iun la
20,24mm. D ltn nay nhé hon d6 lun cho phép khi thiét ké mong
cong trinh dan dung.
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Mot s6 giai phap thoat nudc bén ving dang
ap dung tai cac dé thi Viet Nam - thuc trang

va dé xuat

Sustainable Urban Drainage solutions applying in Vietnam - situation and proposed

> THS NGUYEN HUU PHU
GV Khoa D06 thi, Trudng Dai hoc Kién trdc Ha Noi

TGM TAT

Tinh trang ngép lut, ngap dng da trer thanh van dé hét sic nan giai tai
céc da thi Viet Nam hién nay. Hai trong sd rét nhiéu nguyén nhén gay ra
tinh trang nay 13 Bign ddi khi hau (BDKH), lrgng mua lén hon dy béo
nhiéu |an va Da thi hoa dién ra vai tdc da qué nhanh, lrong nuac 16 hinh
thanh vugt khé nang dap (ng cia hé thing thoat nuac hién hi. Cac
tinh toan vé thoat nuac tir trudce, céc gidi phap cang trinh truyén thing
dé bao vé da thi khai ngap nhur de. ke, dap. tram bom... dudmg nhu khang
con di dé bao vé da thi khai ngap. Nnam gigi quyét van dé nay, nhiéu da
thi tai Viet Nam da nghién ctu va p dung thi diém cac giai phap thoat
nuac trén oo st tiép can diéu kien ty nhién vai cac tén goi khac nhau
nhur: He thiing thoat nutc da thi bén viing (SUDs); Thich tng dua vao he
sinh thai tur nhign (EbA); Giai phap dwa vao thign nhign... (o chung /o
thodt mrir bén vifng). Uac du én, cac nghien ciu duge dp dung thi
diém nai trén da mang dén nhitng dau hiéu tich cuc, gap phén gidm
thigu ngap cho da thi. Bai viet nay nhim tdng hop mat sd giéi phap thoat
nuac bén vimg dang duge ap dung tai do thi Viet Nam, tir da rat ra
nhitng wu diém, han ché khi ap dung va d& xuat hoan thign.

Tir khaa: Thoat nuac bén viing; ngép lut; ngap dng, ha tang xanh;
ha tang xam.

ABSTRACT

Flood and inundation have become a daunting issue in many
urban areas in Vietnam. Among many causes of this problem,
Climate Change. with heavier rainfalls than predicted, and rapid
Urbanization, which exceeds the capacity of the existing drainage
systems, are two major factors. Traditional drainage calculations
and construction solutions such as embankments, dykes, dams,
pumping stations, etc. seem no longer adequate to protect cities
from flooding. To address this issue, many Vietnamese cities have
researched and piloted various sustainable drainage solutions
based on natural conditions, such as Sustainable Urban Drainage
Systems (SUDs), Ecosystem-based Adaptation (EbA). Nature-
based Solutions (NBS), collectively called sustainable drainage.
Projects and pilot studies of these solutions have brought positive
signs and contributed to reducing flooding in urban areas. This
article summarizes some sustainable drainage solutions being
applied in Vietnamese cities, their advantages, limitations when
applied, and proposes improvements.

Key word: Sustainable drainage, flooding:; inundation; green
infrastructure; gray infrastructure.

1. MOT SO NGUYEN NHAN CO BAN VE NGAP TAI CACPO THI

T xua dén nay, viéc lua chon vi tri xay dung d6 thi cé nhiéu
nét tuang dong véi nhau khi cac khu dat xay dung thudng gan
nguén nudc nhu: séng, sudi, hd... Cac d6 thi déu chiu anh
hudng nhat dinh bdi ché d6 thuy van ctia moi vung. Tinh trang
ngap lut dé thi vao mua mua l1a diéu khé c6 thé tranh khéi, chi
khac nhau vé tan suat xuat hién va muc d6 dnh hudng. Theo
thai gian, trinh d6 khoa hoc phat trién, cac tinh toan vé thay
van chinh xac va thuyét phuc hon, nhiing bién phap bao vé dé
thi khoi ngap phu hop hon véi thuc té. Mac du vay, dudi tac
déng cla Bién déi khi hau (BDKH), lugng mua I6n hon du béo
nhiéu lan; do thi hoa dién ra véi téc dd qua nhanh, lugng nudc
[0 hinh thanh vugt kha nang dap tng cta hé théng thoat nudc
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dé thi; cing véi mét s6 nguyén nhan khac nhu: Viéc dau tu xay
dung hé théng thoat nudc chua cé su dong b, chua theo dugc
quy hoach; Quan ly dé thi va quan ly thoat nudc con nhiéu han
ché; Y thic cla cong déng chua t6t, xa rac bua bai gay tic
nghén, giam kha nang cta cac céng trinh trén hé théng thoat
nudc mat... khién cho tinh trang ngap ngay cang trd nén phuc
tap hon, dac biét la ngap ung doé thi.

Cac tinh toan vé thoat nudc va giai phap cong trinh truyén
théng dé b3o vé dé thi khéi ngap nhu dé, ke, dap, tram bom... goi
chung 13 “ha tdng xam” dudng nhu khéng con da dé gidi quyét
nhiing thach thiic do ngdp gay ra cho cad hién tai va tuong lai.
Nhiéu nudc phat trién trén thé gidi da tim huéng di khac dé giai
quyét van dé ngap cho do thi.
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2. MOT SO GIAI PHAP THOAT NUGC BEN VUNG PA VA
DANG AP DUNG TAI CAC PO THI VIET NAM

Gidi phap vé thoat nudc trén cg s@ tiép can tu nhién, hay si
dung diéu kién tu nhién dé kiém soat va lam gidm ngap lut dé thi
thuéc nhom “ha tang xanh”, da dugc nghién cdu Ung dung &
nhiéu nudc trén thé gidi véi nhiéu tén goi khac nhau. “Hé théng
thoat nudc bén viing” (SUDs) 6 1€ la thuat ng(r dugc biét dén réng
rai nhat, bat dau tir Anh nam 1999. Ngoai ra, cac gidi phap c6 tén
goi khac nhu: Thiét ké tac dong thap (LID) ctia My nam 1990; Thiét
ké d6 thi nhay cdm véi nudc (WSUD) tai Uc nam 2004; Chuang
trinh Nguén nudc s6i dong, thdm my va sach sé (ABQ) tai
Singapore ndm 2006; Thanh phé bot bién (SC) tai Trung Quéc nam
2014... (Hinh 1).

VUONG
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Hinh 1. Lich st phét trién cac khai niém lién quan dén thoat nucc do thi huéng dén
phét trién bén viing [1]

C6 nhiéu giai phap dugc ap dung trong nguyén ly thoat nudc
bén viing, tuy nhién, tuy thudc vao tiing dia phuong, timg quy mé
ma st dung cac gidi phap nay cho phii hap. & Hinh 2 [a mét s6 giai
phép SUDs c6 thé ap dung, tuy thudc vao quy mé cong trinh, khu
vuc hodc ca do thi.

¥
SLRR Y

e
Hi&ﬁcﬂﬁ THU MAI XANH MUONG THAM
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]
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Hinh 2. Mot s6 bién phap SUDs [2]

Vi sy hé trg clia cac t6 chuc quéc té, nhiéu dia phuong cla
Viét Nam da ap dung thi diém cac gidi phap thoat nudc bén viing
va budc dau cho thdy nhing tin hiéu tich cuc trong viéc gop phan
kiém soat va gidm thiéu ngap ung dé thi. Cac gidi phap nay c6
cung nguyén ly ap dung nhung c6 tén goi khac nhau nhu: Hé

théng thoét nudc bén viing - ap dung tai: Quang Ngai, Ca Mau, S6c
Trang, Kién Giang... hay “Thich Ung dua vao hé sinh thai ty nhién”
- ap dung tai TP Bong HGi, Quang Binh. Ngoai ra, Ngan hang thé
gi6i (WB) va Ngan hang Phat trién Chau A (ADB) cing da hé trg
mot s6 dia phuong trong ca nudc nghién ctu va dé xuat cac giai
phap vé ky thuat ciing nhu quan ly lién quan dén thoat nudc mat
dé thi, trong d6 c6 thé ké dén cac dé thi: TP.HCM, TP Hué, TP Ha
Giang, TP Vinh Yén...

a. Hé théng thodt nuéc mua dé thi theo huéng bén viing

Chuong trinh chéng ngap lut va thoat nudc (FPP) do T8 chuic
Hop tac Phat trién Duc (GIZ) trudc day va nay la Chuong trinh
“Thich Ung v&i bién d&i khi hau Déng bang séng Clu Long - MCRP”
thuc hién tai Viét Nam da tién phong trong viéc thic ddy SUDs tu
nam 2013. Trong khuén khé chuaong trinh, cac du 4n SUDs thuc té
da dugc xay dung tai cac TP & vung duyén hai mién Trung va &
Pong bang séng Clu Long (PBSCL)[2]. SUDs hudng dén nhiéu lgi
ich, gép phan phat trién dé thi bén viing, cai thién khéng gian,
quan ly rti ro moi truong (Hinh 3) .

| *HO TRO'QUAN LY '| *QUAN LY CHAT
RUI RO NGAP LUT = LUQNG NU'OC
+DUY TR, BAO VE MAT BE NGAN

TUAN HOAN NUGIC . CHANONHIEM

TY NHIEN

*KIEN TAO VA DUY
TRI KHONG GIAN
TOT HO'N CHO DAN
o

KIEN TAO VA DUY
TRI KHONG GIAN
TOT HON CHO
THIEN NHIEN

Hinh 3. Cac muc tiéu lgi ich ma SUDs hudng dén [3]
Trong khuén khé chuong trinh, tai liéu “Huéng dan ap dung
thiét ké hé théng thoat nudc mua d6 thi theo husng bén ving” da
dugc ban hanh va xuat ban nam 2019. Duéi day la mét sé du an
SUDs da ap dung tai cac dia phuong c6 tinh chat tuong tu nhau,
dé la cac khu vyc triing thap va thudng xay ra ngap ung cuc bo.

e Dy an SUDS & TP Quang Ngai

S& Xay dung tinh Quang Ngai nam & sat dudng Pham Van
Dong, phia Bac clia toa nha tru s& ti€p gidp véi mot hé théng
mang xanh I6n bao gém: hé diéu tiét, quang trudng va cac bon
hoa (Hinh 4_).
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Hai giai phap SUDs dugc dé xuat &p dung la: Gidi phap tham -
st dung vat liéu lat san cho phép nudc c6 thé thdm xudng dat bao
gém dang 6 cd, 6 c6 két hop gach lat va gach block xi mang két
hgp tréng cé dan xen; Giai phap trit nuéc mua - st dung hé théng
muong dén két hgp dan nudc cii va méi, néi v6i hé théng bé chita
nuéc mua tai bén dudi nén nha lam viéc mé rong va hé théng bé
tr& nuéc mua tao diéu kién luu tri va gidm ap luc thoat nuéc mua
khi tham gia thoat vao hé thédng c6ng ctia thanh phd (Hinh 5a).

Vao
.

(@) (b)

Hinh 5. Mo hinh thiy luc hoat dong cla bé chda truc tuyén (a) va ngoai tuyén (b)
SUDs [4]

e Duan SUDs & TP Ca Mau

Ca Mau la mét tinh ven bién & cuc nam cda Viét Nam, nam
trong khu vuc Dong bang séng Cliu Long. Toan bd dia phan Ca
Mau nam trén ban dao Ca Mau, 3% dién tich cla tinh Ca Mau la
mang luéi séng, rach kénh [4].

Khu vuc dugc nhém tu van cla GIZ lua chon thi diém gidi phap
thodt nudc bén vimng la Khu vuc hoa vién tai nga giao Hung Vuong
- Phan Ngoc Hién (Hinh 6). Du &n c6 dién tich 1036m? du kién tac
dong 20670m?2

| 4 i
» " .

"
A 4 r A

Hinh 6. Niit giao Hung Vuong - Phan Ngoc Hién khi chua thuc hién dy an [4]

Cac giai phap dugc lya chon ap dung trong du an bao gom:
Vudn thu nudc mua tu thdm, bé chita nuéc ngam va via hé cau tao
tham nuéc. Nhém tu van da st dung cac vat liéu c6 kha nang
tham, tdn dung cac thanh phdm tU nhua tai ché, dac biét, bé chia
ngam c6 dau néi véi hé thong cong thoat nudc cha thanh pho
(Hinh 7). Ngoai ra, canh quan phia trén cta dy an ciing dugc thiét
ké véi tinh my cao, phuc vu cho ngudi dan cé thé di dao va ngdm
canh.

Hinh 7. So d6 ddu néi cic hé thong SUDs - dut &n thi diém tai TP Ca Mau [4]
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e Du é&n SUDs thi diém tai TP Rach Gia, tinh Kién Giang

Dy an SUDs tai Rach Gi4, Kién Giang c6 tén goi la “M6 hinh
thoat nudc bén viing truc dudng Lac Hong - Ldm Quang Ky” tai
phudng Vinh Lac. Dién tich xay dung khoang 2240m?, dién tich luu
vuc tac déng truc ti€p khoang 9538m?2

. BUONG LAC HONG .

4 B e
4 —p

)

AM QUANG KY
R

PUONGL

Hinh 8. Vi tri dv an SUDs tai TP Rach Gid [5]

Cac giai phap SUDs dugc ap dung trong du an & Rach Gia bao
gbm: Vudn thu nuéc mua két cdu thdm loc nhiéu I6p, xay dung bé
chiia ngam thiét ké dang 16 réng, cai tao via hé tu thdm bang nhua
tai ché. Sau khi dy an hoan thanh, van dap tng day da vé mat ky
thuat cing nhu cdnh quan.

vl &

Hinh 9. Phdi canh cdnh quan du &n SUDs tai TP Rach Gié [5]

e Du an SUDs tai TP Long Xuyén, tinh An Giang

Dia diém 4p dung du &n SUDs tai Long Xuyén, An Giang nam &
phudng Binh Khanh. Khu vuc dy an la cong vién cap khu nha &,
phuc vu cho Khu dan cu Rach Nam Tra On, véi quy mé xay dung
4.300m?, dién tich luu vuc tac dong truc tiép 13.375m? (Hinh 10).

Hinh 10. Vi tri dy &n SUDs tai TP Long Xuyén [5]
Hé théng thoat nudc bén viing tai day dugc té chiic véi cau
trac lién két gitra 3 thanh phan chinh: vugn thu nudc mua (hé thu),
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via hé thdm va bé chira ngdm. T4t ca cac ciu tric déu cé kha nang
thdm th&u nudc xudng long dat xung quanh. Hé théng c6 két néi
du phong véi hé ga thoat nudc hién hitu bang van mét chiéu dé
dam bao nudc tir h6 ga khéng chdy ngugc vao hé théng. Canh
quan cla dy an sau khi hinh thanh clng rat phu hgp véi cac yéu
cau dat ra ctia SUDs. (Hinh 11)

Hinh 11. Phi canh canh quan du an SUDs tai TP Long Xuyén [5]
b. Thich ung dua vao hé sinh thdi tu nhién
Thich Ung dua vao hé sinh thai tu nhién (Ecosystem-based

Adaptation - EbA) la mét trong nhiing phuong phéap thoat nudc

bén vimng dugc d4p dung nham gidm thi€u tinh trang ngap lut.

Theo phuong phap EbA, cac giai phap xay dung ha tang dé thoat

nudc sé dugce két hgp vdi cac bién phap tang cudng va phuc héi hé

sinh thai tu nhién.

Trong khuén khé du an "H6 trg Viét Nam thuc hién théa thuan
Paris" (VN-SIPA), do t6 chuc Sang kién Khi hdu Quéc té (IKI) thudc
B Kinh té & Hanh dong Khi hau Lién bang Buc (BMWK) tai trg,
dugc thuc hién bai Bd Tai nguyén va Méi trudng va T8 chiic Hop
tac Phat trién Buc (GIZ) tr ndm 2018-2023, Ha Tinh va Quang Binh
1a 02 tinh dugc lua chon dé thuc hién cac giai phap EbA. Trong khi
& Ha Tinh van dang trong qua trinh nghién ctu thi & Quang Binh,
03 giai phap dugc trién khai xay dung & TP Déng Hdi va da hoan
thanh, bao gém:

e Khu vuc canh quan tri nudc cong vién séng cau Rao

Dia diém xay dung la khu vuc cong vién ven sdng tai séng Cau
Rao (Phia Bong) doan tur Cau Rao dudng Tran Hung Pao dén cau
Céng Vién dudng Tran Quang Khai (Hinh 12).
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Hinh 12. Cong vién song Cau Rao [Nguon: Google map]
Du an c6 dién tich khodng 4,9ha, luu vuc tdc ddng ctia du an la
khoang 10,55ha, dung tich chira nuéc cé thé dat dugc la 4000m3.
Ngoai ra, theo GIZ khodng 29.000 ngudi dan dugc hudng lgi.
Muc tiéu c6t 16i cta dy an la tang kha nang tham nudc bé mat,
tang cudng khéd nang gilr nudc, tdng tuan hoan nuéc, lam cham
qua trinh nudc séng dang lén, gidm thiéu rdi ro ngap Gng phat

k! e

trién da dang sinh hoc, gidm hién tugng dao nhiét dé thi. Hinh 13
thé& hién cac loai luu tri nudc trong khuén vién cong vién Cau Rao.

LU GIF

LAM CHAM

Hinh 13. Bn loai khu vuc trif nudc trong khudn vién cdng vién Cau Rao, TP Ddng Hdi,
tinh Quéng Binh [6]

Do d6, du an str dung céc gidi phap cdnh quan sinh thai va cac
vat liéu phu hgp quan diém thich Ung véi bién ddi khi hau dua vao
hé sinh thai (EbA). Cac céng trinh, hang muc gém: San chai ngoai
troi da nang theo mua (san khau da mua), Muong loc sinh hoc va
dan tham tu nhién (Bioswale), Cay xanh dudng dao va cac cong
trinh phu trg (Hinh 14).

Via hé, san chgi, dudng dao
vdi ciu tric tuf tham
Permeable pavements

Hanh lang tu nhién
Natural corridors

Mudng loc sinh hoc
Bioswales

Khu vifec trif nudc
Woater retention basins

Via hit, sdn chai, duéng dao
widi clu tric ty tham
Permeable pavements
Hinh 14. Céc gidi phap SUDs ap dung tai cong vién Cau Rao [7]
e Hé thong thoat nuéc d6 thi bén viing tai nga ba Bac Ly,
phudng Bac Ly, TP Bong Hai
Tuong tu cac du an SUDs trong khuén khé chuang trinh chéng
ngap lut va thoat nudc (FPP) da dé cap & trén, giai phap thoat nudc
bén ving dugc dp dung tai TP Déng HGi gép phan: lam cham
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dong chay, trit nudc mua, ting kha nang thdm nudc tu nhién, bé
cap nudc ngam, tang dién tich mang xanh...

Khu vuc ap dung thi diém du an nam & phuéng Béc Ly, TP
Dong hdéi, vai dién tich thuc hién dy dn khoang 352m2 Du é&n véi
cac cong trinh bao gém: Dau tu xay dung méi 02 bé chita ngam
theo cdu trdc tham nudc, dung tich 150m?3; [ap dat 08 hé ga thu
nudc mua mat dudng xung quanh hoa vién; 13p dat cac hé théng
6ng thu duc 16 va két néi hé théng hé ga hién trang; cai tao gach
lat nén hoa vién theo cdu trdc tham nudc (Hinh 15).

Do gino thing xanh vh hi @ bé xng Thé

quanh cf clu trie via h thim nudc
ayllum gipcts terrazae dan e & g co,
gitip t3ng khd ndng tham nudc mua

A green traffic island and permenbie
pavements constructed by Intordoaving
tereazsa bricks and geass blocks o
Inzroase infiitration

B wPVC Bye 16 thu mude ma
®ung guanh vio bi

Perforaned USVE pipes to colct
ainwater it starsge tarks

Ong thodt tran UPVC a8u nél hi théng B4 rgdm chits vl thim mide mus
thedt nude hign by gdn van mit chiéu Kk o arsd Jitsation
S EpBa rldc Eh el W e tanks to scoumrate and. store
WL overflow pipes connected 1o the et

eisting drzinage System  through a

check walvn to provent backflow of

WATEY G0 the Eanks

Hinh 15. Cac bién phap EbA dp dung trong dy dn thodt nudc bén viing tai nga ba Bac
Ly [71

Theo du tinh cia nhém thuc hién, khi du an dugc hoan thanh
dién tich tac déng khoang 14.500m? va khoang 2000 ngudi dan
dugc huang lgi.

e Mang xanh ding va vuon trén mai tai tda nha Ban quan ly
dich vu cong ich TP Bong Héi

Toa nha Ban quan ly dich vu cong ich TP Déng Hdi la noi dugc
ap dung gidi phdp Mang xanh ding va Vudn trén mai. Thiét ké da
dugc phé duyét ndm 2021 cla tda nha gdom 3 tang véi chiéu cao
13,6m; téng dién tich 4p dung vudn trén mai la 362m?, dién tich
mang tudng xanh la 544,96m? (Hinh 16).

Hinh 17. Caclgi ich cia mang xanh dtng va vudn trén mai [7]
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Lgi ich mang lai clia du an ca trong mua khé va mua mua, bao
gém: Cach nhiét hiéu qua cho céng trinh, gidm tiéu thu nang
lugng dién, tai s dung nudc mua, tiét kiém chi phi va gidm ap luc
hé théng thoat nudc d6 thi, tao canh quan d6 thi sinh thai, tang
hap thu carbon, loc bui va lam dm khéng khi, gidam hién tugng dao
nhiét dé thi. Hinh 17 mé ta ngan gon cac lgi ich mang lai ctia dy an
mang xanh dung va vudn trén mai.

Cac hang muc chinh trong du an bao gém: Gia cong lap dat hé
théng khung thép két cau; thi cong vudn tudng bao gém tréng
cay va hé théng tudi tu déng; xay dung hé théng gom nudc, chira
nudc mua bang bé ngdm (50m3) va thi cdng vudn trén mai. Dy an
da hoan thanh cuéi nam 2022 va dugc ban giao dua vao st dung
dau nam 2023 (Hinh 18).

Hinh 18. Mang tudng xanh diing va vugn trén mdi tai Toa nha Ban quan ly dich vu
cng ich Dong Hdi sau khi hoan thanh [8]

3.UU PIEM VA HAN CHE KHI AP DUNG CAC GIAlI PHAP
THOAT NUGC BEN VUNG

DPé gidm thiéu dugc ngap Ung d6 thi, diéu quan trong trudc
tién 1a phai kiém soat dugc tai nguén, sau dé méi dén cac gidi
phap ky thuat, quan ly. Viéc ing dung cac giai phap thoat nudc
dé thi theo huéng bén viing khéng nhiing gép phan gitp kiém
soat tai nguon ma con dem lai nhirng Igi ich to I&n khac cho d6
thi nhu: Tang thém quy dat, tang tinh thdam my cho d6 thi, loai
b6 cac chat 6 nhiém dugc luu gilt trong khi quyén, cai thién
chat lugng khong khi, giam tac déng ctia 6 nhiém trong dong
chay vao moi trudng, giam kich thudc, cong suat va chi phi xay
dung céc coéng trinh trén hé théng thoat nudc, trir nudc dé tai
st dung va b8 cap ngudn nudc ngam...

Mac du vay, trién khai 4p dung cac gidi phap thoat nudc
bén viing cho dé thi gap khéng it nhiing kho khan, han ché, c6
thé khai quat lai nhu sau:

(1) Vé giai phap mang tinh ky thuat

-Theo ly thuyét, c6 khoadng hon 30 gidi phap thoat nudc
bén viing, tuy nhién qua thuc t&€ ap dung thi diém, c6 thé thay
cac du an chi mdi tap trung vao cac gidi phap: Vuon thu nudc
mua, vat liéu lat cé kha nadng thdm va bé chiia ngam. Sé it c6 ap
dung gidi phap vuon trén mai va mang xanh dung;

- Phan 16n cac du an dugc ap dung vao thuc té c6 quy mo
nhd, 16n nhat chi khodng 5ha & céng vién Cau Rao con lai
khéng qua 5000m?, do d6 thudng chi gidi quyét & cac diém
ngap ung nho;
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- Kinh phi dau tu cho cac du an khoéng Ién, trung binh
khoang 1,5 - 2 ty, riéng chi cé du an tai cong vién song Cau Rao
tai TP Dong HGi la c6 vén dau tu gan 10 ty dong.

(2) V& mat quan ly

- Tiéu chudn, quy chudn lién quan dén quy hoach, xay dung
va trién khai cac gidi phap cu thé cling nhu cac cong tac lién
quan dén viéc tham tra tham dinh con thiéu;

- Chua c6 dinh muc kinh té, ky thuat trong quan ly van hanh
va bao tri cac hé théng thoat nudc bén viing;

- Nang luc cta cac don vi tu van thiét k&, giam sat va cac co
quan quan ly nha nudc con han ché;

- Trong quy hoach d6 thj dac biét trong quy hoach thoat
nudc chua dé cap dén cac giadi phap thoat nudc bén ving, dan
dén kho khan cho viéc 1ap cac du an dau tu xay dung sau nay;

- Cac co s& dir lidu vé thoat nudc va kiém soat bé mat dé thi
con thiéu.

(3) Su tham gia clia cdOng d6ng con han ché trong qua trinh
trién khai.

4. PE XUAT

V&i nhiing lgi ich ma céac giai phap thoat nudc doé thi theo
hudng bén viing dem lai cho d6 thi nhu da dé cap trong bai
viét thi viéc nhan rong cac gidi phap thoat nudc bén ving la
hét suic can thiét, va dé lam dugc diéu dé, bai viét dua ra mét
vai dé xudt nhu sau:

(1) Can da dang hoa viéc ap dung cac giai phap thoat nudc
bén viing cho phu hgp vai diéu kién tu nhién, dia hinh, thuy
van va hién trang phat trién do thi;

(2) Can co6 cac chinh sach huy dong thém cac nguén luc tai
chinh ti cac t8 chuc trong va ngoai nudc dé cac gidi phap thoat
nudc bén viing khéng chi 4p dung thi diém ma dugc ap dung
réng réi  quy mé Ién hon;

(3) Ra soat, b6 sung ndi dung quy dinh cé lién quan dén
thoat nudc bén viing trong céc Tiéu chudn, Quy chuan lién
quan;

(4) Xay dung cac dinh muc vé kinh té, ky thuat va don gia
trén co s& két qua ap dung thi diém cac gidi phap thoat nuéc
bén viing tai cac d6 thi.

(5) TS chuc cac 16p tap huan, béi dudng nang cao nang luc
vé thiét k&, giam sat, van hanh hé théng thoat nudc bén viing;

(6) Ung dung réng rai han céng nghé théng tin trong quén
ly dir liéu clia cac co quan quan ly nha nudéc;

(7) Trong quy hoach dé thi can tao ra cac khéong gian xanh,
khéng gian cong cong (Cong vién, vudi hoa, tham cdb...) dé bé
tri cdc cong trinh dung dé luu gitt nudc tam thsi nham gidm
thiéu lugng nudc di vao hé théng thoat nudc tir d6 gidm thiéu
chi phi dau tu xay dung do giam dugc quy mé kich thudc céc
céng trinh trén hé théng; dé xudt cac vat liéu 1at c6 kha nang
tham nudc tét tai hé phé, dusng di bo, dudng dao...

(8) Xay dung ca ché hé tro ky thuat va tai chinh dé dam bao
su tham gia cé hiéu qua clia cdng déng dan cu trong qua trinh
trién khai xay dung cac du an thoat nudc bén viing.

5.KET LUAN

Ngap lut hién |a loai thién tai phd bién nhat thé gidi, dugc
du bao sé xay ra thudng xuyén han va gay ra nhiéu thiét hai
hon trong nhitng nam t&i. Qua trinh dé thi héa va cong nghiép
héa nhanh chéng cung véi tac dong clia bién d6i khi hau dang
lam gia tdng s6 lugng ngudi va tai san c¢6 nguy co bi ngap.
Ngay cang c6 nhiéu bang chiing cho thdy cac giadi phap thoat

nudc truyén théng cé thé chua da hodc khéng con phu hgp dé
gidi quyét nhirng thach thic trong tuong lai.

Giai phap thoat nuéc bén viing, dua vao tu nhién da tré
thanh lua chon cla nhiéu nudc phat trién trén thé gidi. Nhiéu
do thi & Viét Nam cling da va dang ap dung cac gidi phap nay
va budc dau cling cho thay tin hiéu lac quan trong viéc giam
thiéu ngap doé thi. Tuy nhién, cac gidi phap thoat nudc theo
hudng bén viing da ap dung & Viét Nam nhu trong bai viét
téng hop, da phan chi gidi quyét ngap tai cac khu vuc thi diém,
trong khi “ngap” lai thudng tac dong dén toan bo doé thi.

Ngoai ra, cac do thi Viét Nam da phan dugc xay dung trén
nén do6 thi cG, ha tang thoat nudc khéng con dap ung kip véi
t6c dé dé thi hoa. Do dé, can phai c6 mét mé hinh, trong dé
ddy du cdc nhém gidi phéap tur té chic quan ly dén cdc nhom
gidi phéap ky thuat dé€ c6 thé gidi quyét dugc van dé ngap cho
cd cac khu vuyc xay méi va khu vuc d6 thj c. Cac gidi phép nay
can ¢6 su két hgp gilta “ha tang xam” théng thudng da cé san
nhu: dé, dap, ké... véi cac gidi phap dua vao thién nhién hay
con goi la giadi phap “xanh” nhu: vudn mua, muaong loc sinh hoc,
vung dat ngap nudc nhan tao... va quan trong nhat la phai gén
cac nhém gidi phap nay véi toan bé hé théng thoat nuéc cla
do thi.
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TGM TAT

Trong két c&u mang coc. khi coc b tri gan nhau ching tac dang
anh huéng qua lai thang qua trong tac coc vai dat, su truyén tai
cia cd nhom coc xudng d&t cing khac nhiéu so vai coc don, gay
ra anh hudng tai sic chiu tai coa nhom coc. Higu ang do tac
daing qua lai giita céc coc trong mat nham duge goi chung 13
“higu @ng nham". Bai bao nay trinh bay k&t qua nghién ciru va
phan tich higu tng trong tac céc coc trong nhom coc mang coc
dai thap chiu tai trong nén tinh. Nghién ciu chi ra réng khoéng
céch coc va sd lugng coc trong mat dai anh huéng kha ra tai do
|&n cia ing sudt trong cac ving ching 1an [am thay ddi higu dng
nham trong mat dai coc. Khi tang khoéng céch coc, he sd anh
hudng nham giam di nhueng diéu nay sé gay bét |oi cho kha ning
chiu lyc cia dai coc, nhat 1a céc dang dai don dudi céc ot cia
cing trinh, dén dén sy phéan phéi céc lyc tac dung vao dau coc
trong nham khang ddng déu. Ngoai ra &nh hwéng cia cach bd tri
coc ciing cén duge xet dén.

Tir khéa: Coc don; nhom coc; mang coc dai thap; he sd nhom:
khoang céch coc.

ABSTRACT

In pile foundation structures, when piles are arranged closely, they
interact with each other through the pile-soil interaction, and the load
transmission of the entire pile group to the sail is different from that of
individual piles, resulting in an impact on the load-bearing capacity of the
pile group. The collective effects of the interaction among piles in a group
are commonly referred to as “group effects”. This paper presents the
research findings and analysis of the interaction effects of piles in a
shallow pile foundation system under static compression loads. The
study indicates that the pile spacing and the number of piles in a group
significantly affect the magnitude of stresses in the overlapping regions,
thus altering the group effects in a pile group. Increasing the pile spacing
reduces the group influence factor, but this can be disadvantageous for
the load-bearing capacity of the pile group, especially for single pile
foundations beneath structural columns, leading to uneven distribution
of forces acting on the pile heads in the group. Additionally, the
arrangement of piles also needs to be considered for its influence.
Keywords: Single pile; group of piles; low-rise pile foundation; pile
group effect; Pile spacing.

1. GIGI THIEU

Moéng coc bé tdng cét thép (BTCT) la mét trong nhing giai
phdp méng dugc st dung rong rai cho cong trinh dan dung
nhiéu tang hodc nha cong nghiép c6 tai trong l6n. Coc BTCT ¢6
kha nang chéng dugc sy xam thuc va truyén tai trong tur cong
trinh xuéng cac I6p dat dudi va xung quanh. Coc dugc ha xuéng
bang phuong phap dong hodc ép (coc tién ché) xudng cac tang
dat sau hoac coc khoan tao 16 d6 bé téng tai chd (coc khoan
nhéi) va nhd d6 lam tdng kha nang chiu tai trong cho mong [1,
2]. Minh hoa trong hinh vé 1 mét sé loai coc BTCT tién ché
thudng dung hién nay va hinh vé 2 minh hoa chi tiét cac budc
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thi cé6ng coc khoan nhéi. D& chiu dugc tai trong 16n, méng coc
thudng dugc ciu tao bdi mot nhom coc. Tuy nhién khi khoang
cach gilta cac coc khéng dd 16n sé hinh thanh trong vung dat
xung quanh cac coc hién tugng chong ting sudt chéng cat do ma
sat bén va do stic ch6ng mi cla céc coc gay ra. Thong thudng,
su lam viéc clia céc coc trong nhédm khac véi khi lam viéc nhu khi
la coc don. K&t qua nghién ctu theo [3, 4] d6i véi nhém coc chiu
tai trong ding du doén suc chiu tai cia nhém coc giam di dang
ké so vGi khi khéng xét hiéu (rng nhom. Do d6 tinh toan sé lugng
coc trong mot nhom (dai coc, bang coc, bé coc) can quan tam téi
hé s6 giam nay.
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Pé tinh anh hudng clia lam viéc nhém dén suc chiu tai téng cha
nhém coc, Tiéu chuén thét ké Mong coc [5] dua ra chi dan tinh toan hé
s6 anh hudng k. Khi dé stic chiu tai cuc han ca nhdm sé la (Pu)nhem =
k.n.(Pu)aon. VGi coc dong hodc ép vao dat hat tho roi hodc chat vira, dat
sé chat lén, do dé cai thién dugc SCT ting coc, khido lay k= 1; Coc dong
hodc ép vao dat dinh, cau tric hat bi xao dong, SCT gidm nhiéu, sau mot
thai gian coc nghi, stic khang cét sé phuc héi nhung khé dat 100%, vi
vay lay k = 0.8- 0.9. Nhom coc nhoi, qua trinh khoan lam cho dat xung
quanh coc rdi rac, lam gidm SCT clia ban than coc dang khoan va coc
lan can; qua trinh nhéi bé téng lam dat chat hon nhung khéng dang ké,
do d6, lay k = 0.65- 0.75 véi dat roi va k = 0.7- 0.8 vai dat dinh.
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Hinh 2. Mdng coc khoan nhdi bé tong cot thép [4]

2. HIEU UNG NHOM COC VA ANH HUGNG CUA HIEU UNG
NHOM cOC

2.1. Khai niém vé hiéu ting nhém coc

Khi coc bé tri gan nhau ching tac dong anh hudng qua lai théng
qua tuong tac coc vai dat, su truyén tai clla cd nhom coc xudng dat cling
khac nhiéu so véi coc don, gay ra anh hudng tdi stic chiu tai cia nhom
coc. Hiéu ung do tac dong qua lai gita cac coc trong mot nhéom nay
dugc goi la “hiéu tng nhém” [6- 9]. Theo [9], coc trong m&t nhdm xay ra
hai hiéu ting sau: Thir nhat, lam thay d6i (ch yéu la gidm) suc chiu tai
c& nhém so vai téng suc chiu tai cac coc thanh phan; thit hai, "Hiéu ting
be" lam tang viing truyén (g suat. Két qua dan dén do Ian ctia nhém
coc I6n hon nhiéu so véi coc don, dac biét khi cé 16p dat yéu nam gan
mii coc. Do d6, khi phan tich nhém coc can kiém tra d6 an toan & gidi
han pha hoai (stic chiu tai cho phép nhém coc) va d6 [in nhém coc. Mdt
khac két qua thi nghiém thi tai coc [4] cho thay trong mét nhom coc,
sUic chiu tai clia coc thanh phan tai vi tri khac nhau la khac nhau.

2.2. Anh huéng ctia hiéu ting nhém coc

Nhu da néu, khi khoang cach gitra cac coc khong du I6n sé hinh
thanh trong viing dat xung quanh cac coc hién tugng chdng Ung
suat, hinh vé 3 [6]. Hién tugng chéng Ung suat lam suy giam ma sat
gilra coc, dat va stic chéng mii cGla coc dan dén giam kha nang chiu
luc va tdng chuyén vi clia nhém coc so véi coc don. D I6n ting suat
trong vung chdng Ung suat nay phu thudc vao nhiéu yéu té nhu
khodng céch, chiéu dai, hinh dang va s6 luong coc. Ngoai ra, tai
trong tac dung vao nhém coc va tinh chat clia nén dat xung quanh
cling sé chi ph6i pham vi vling Uing suat chong nay.

Pé xét dén anh hudng clia hiéu ng nhém coc chiu tai trong doc
truc, ngudi ta thudng st dung hai thong sé la: Hé s6 nhém coc (k): K&
dén sur gidm suic chiu tai cia nhdm coc so vdi téng suic chiu tai cda ting
coc don lam viéc riéng 1&; va ty s6 do 1Un (Rs): K& dén sy gia tang chuyén
vi dimg (dd Iin) ctia nhém coc so vdi coc don lam viéc trong diéu kién
tuang ducong. D€ gidm anh hudng ctia hiéu ting nhom cé thé bé tri gia
tdng cac khoang cach coc nham giam dé Ién cta Ung sudt trong cac
vung chéng lan. Tuy nhién diéu nay sé gy bat lgi cho kha nang chiu luc

clia dai coc (nhat la cac dang dai don dudi cac cdt ctia cong trinh). Nhém
coc c6 thé bi pha hoai dudi téc dung clia tai trong trung binh trén mét
coc nhé hon tai trong pha hoai clia coc don. Kha nang chiu tai cia nhom
coc c6 thé dugc xac dinh bang viéc xem xét su pha hoai doc theo chu vi
clia nhom coc. Kha nang chiu tai cla nhém coc ma sat trong dat la nho
hon cla 2 gié tri sau: Téng tai trong pha hoai clia ting coc; Tai trong khi
xét hoat dong clia nhdm va su pha hoai clia cd nhém nhu mét truc doc
theo chu vi cia nhém coc. [8].
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Hinh 3: Tuong tac coc - dat cho cac trudng hop coc don va nhom coc [6]

3. KHA NANG CHIU LUC CUA NHOM COC

3.1. Kha nang chiu nén ctia nhém coc trong dat r&i

Trong tinh toan két cdu mong coc hién nay, chua c6 mét ly
thuyét phu hgp dugc chdp nhan dé xac dinh suc chiu tai (SCT) clia
nhém coc trong dat khéng dinh, gia thiét tinh toan bang téng tai
trong tap trung cuc han clia coc don dugc xac dinh theo:

©,);=no, M

(Qp)e: tai trong tap trung cuc han ctia nhém coc

(Qp): tai trong tap trung cuc han clia coc don

n: sé lugng coc.

Tinh toan SCT nhém coc theo cong thiic nay chi dung dugc cho
truong hgp nhém coc ma khodng cach gilta tam cac coc I6n hon 3
lan dudng kinh coc [5]. Cac nghién ctu vé sy lam viéc clia coc trong
nhém da chi ra rang, luc ma sat bén cuc han ctia nhém coc c6 thé
I6n han téng luc ma sat bén clia cac coc don do ving dat nhé xung
quanh coc tang dé chat va 6 luc nén ngang [7]. Tuy vay rat khé xac
dinh chinh xac (dinh lugng) dugc do tang cua luc ma sat nay. Muc
dé gia tdng ma sat bén cuc han clia nhdm coc ¢6 thé st dung cac
thi nghiém hién trudng, diéu dé cho thay kha nang chiu tai cuc han
clia nhém coc trong dat khéng dinh téi thi€u cling phai bang kha
nang chiu tai cla cac coc thanh phan, trir truéng hgp coc trong nén
dat chat khéng dinh trén |6p mong tram tich yéu [8].

3.2. Kha nang chiu nén ctia nhém coc trong dat dinh

Khac vai dat rdi, khi coc trong dat dinh nhom géom n coc, néu
(Qu)uit [a khd nang chiu tai cuc han cdia coc don va (Que)ur la kha ndng
chiu tai cuc han ctia nhdm coc trong dat dinh cé:

(Qv )u/f * ”'(ch)zm 2)

Terzaghi va Peck [7] va Meyerhof [8] chi ra rdng tai trong cuc han
clia nhém coc nhoé hon téng kha nang chiu tai cuc han clia coc don
la do hiéu ting nhom coc. Su pha hoai khéi ctia nhom coc do dut lén
t&i mat dat doc theo chu vi tudng tugng va chong & day. Kha nang
chiu tai cuc han nhém coc trong dat dinh cho trudng hgp pha hoai
clia nhém coc dugc lay nhu sau:

Q) = e, N.(B) +4c, (D)L, (3)

Khi khoang cach cac coc I6n, I6n hon 6 lan kich thudc coc, gia
thiét xem nhu khong cé sy tuong tac trong nhém, luc téng cong clia
ca nhom c6 thé 1dy bang n lan luc cla coc don, tuong tu nhu coc
trong dat rai, hiéu tng nhom khéng xét dén. Néu nhu céac coc dat
du gan nhau thi tai trong clia nhém sé nhé hon so véi téng kha nang
chiu tai clia tung coc don.
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(Qv )u/; = ”'(ch )ull @

3.3. Kha nang chiu kéo ctia nhém coc trong dat r&i

Diéu kién gidi han cuc han cia nhém coc trong déat cé ma sat la
khoi dat quanh nhom coc bi nang lén. Kich thudc chinh xac va hinh
dang cta khéi dat nay phu thudc vao luc kéo va cach truyén luc kéo
tUr coc vao dat [9]. Pay la mét ca ché phic tap va phu thudc vao cac
yéu t6 nhu phuong phap ha coc, cac dac trung cla coc, cac dac
trung co ly cia dat. Mot phuong phap don gidn dé danh gia suic
choéng tra lyc kéo clia nhom coc trong dat khéng dinh 1a st dung
gia tri thap hon trong hai gia tri (theo céng thuc (5) va (6)) nhu sau:

Danh gia luc khang kéo cho phép clia coc don, réi sau d6 nhan
V@i 6 luong coc, n, trong nhém theo biéu thic:

(Po )a// =nF, (%)

Tinh toan trong lugng hiéu qua cla khéi dat hinh thang ké tu
day t&i dinh coc cé mat nghiéng 75° so véi phuang ngang. Trong
lugng hiéu qua clia khoi dat bang vai trong lugng hiéu qua ctia khéi
dat gidi han bai cac toa do (xyxiys), xac dinh theo:

1 ,
G:(gAlh—gAzhzjy (©)

A =(b'+2mtg15°f; 4y =B i h=h +h,;

y": trong lugng riéng clia dat.

3.4. Kha nang chiu kéo ctia nhém coc trong dat dinh

Trong tiéu chudn thét k€ méng coc [5], nhém coc lam viéc trong
dat dinh chiu anh hudng clia ma sat gitia coc va dat kha ro rét, suic
chiu tai ctia nhém coc trong dat dinh dugc danh gia qua viéc su
dung gia tri thap hon trong (theo céng thic (7) va (8)) nhu sau:

Kha nang chiu kéo cho phép cia nhém coc xac dinh bai:

(PG )all =nF, )

Kha nang chiu kéo cho phép clia nhom coc la stic chéng nang
1én chia khoi dat bao quanh nhém coc, tinh theo:

(PG)MH=F% [2 (b+1) Lgqu W, (8)
Trong db:

W:: Trong lugng cdia khéi dat trong nhém coc, xac dinh bai (9):
w, :(Z+2) Ly ©)
Véi:

Le: chiéu dai coc thong thuding, khi tinh ta loai trif ving bién déi
theo mua;

y': trong lugng riéng ctia dat (trong lugng téng cong trén muc
nudc ngam va phan ngam dudi myc nudc ngam).

4, HE S6 NHOM COC Ce

4.1. Khai niém vé hé sé hiéu dung nhém coc

Terzaghi [7] dé xuat xac dinh miic d6 hiéu dung nhém ctia nhém
coc khi danh gia anh huéng nhém coc so véi coc don théng qua hé
s6 hé s6 hiéu dung (Ce) xac dinh béi:

(10
Cf — ?GL
2Qu

Trong d6: n 1a s6 lugng coc, QaL: tai trong giGi han va >.Qu: téng
tai trong gidi han.

Converse Labarre [8] khi nghién ctiu vé anh hudng nhom coc b
tri trong dai coc theo hinh chir nhat c6 dé xuat tinh toan hé sé hiéu
dung (Ce) clia nhom coc véi gia thiét rang tat ca cac coc la nhu nhau
va thdng dung va chi tinh dén cac yéu t8 vé kich thudc, ngoai tri
chiéu dai coc, thé hién theo cong thic:
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Trong d6: B la dudng kinh/ kich thudc canh coc, s: khodng céch
gilta cac tdm coc, m: s6 hang coc va n: s6 coc trong mot hang.

Khi coc ngam trong da cling hodc coc hoat d@ong nhu coc chéng
thi hé s6 hiéu dung c6 thé chap thuan Ce = 1. Tuy nhién, néu tén tai
I6p dat mém yéu ndm khéng xa dudi mii coc thi can kiém tra kha
nang choc thiing nhém coc xuéng I6p dat yéu dudi. Khi dé, ing suat
truyén tai xuéng mat |6p yéu dugc trai ra véi mot goc Arctg(1/2),
nghia la cac gia tri B va L trong céng thuc tinh cla Converse-Labarre
[8] dugc diéu chinh thém chiéu cao h.

B'=B+h;L=L+h (12)

Nhém coc ngam trong tang dat dong nhat: Trang thai lam viéc ctia
nhém coc khi coc ngam trong 16p dat ddng nhat phu thudce vao loai dat,
loai coc st dung va phuong phép thi cong coc. Véi dat dinh: Hé s6 hiéu
dung nhom (Ce) khdng phu thuéc vao loai coc, dugc lay gia tri nhé nhat
clia cac gia tri tinh theo phuong phap Terzaghi va tinh theo:

c =1_ArL(B/S){2_L_1} (1)
m n

C, =1V0is>3B (13)

hoac

C :l(1+3j Vi1 <=5 <3 (14)
° 4 B B

Trong doé: B: duong kinh /kich thuéc canh coc, s: khoang cach
gilta cac tam coc.

Vi dat rai: Hé s6 hiéu dung nhom (Ce) dugc xac dinh phuc thuéc
va phuang phép thi céng [5, 7, 8], cu thé: Coc thi cdng cé lam chat
dat nén, trong dat cat x8p dén chat vira: Phuang phép thi cong lam
chat thém dat nén xung quanh lam gia tdng suic chiu tai ctia coc,
trudng hgp nay kién nghj ldy Ce = 1; Khi ddng hodc ép coc vao dat
hat thé trang thai rodi hodc chat vira, dat sé chat 1én, do d6 cai thién
dugc suic chju tai clia tiing coc, khi d6 1 = 1. Khi déng hodc ép coc
vao dat dinh, cdu tric dat bi xao ddng, suic chiu tai gidm xudng
nhiéu. Sau mot thai gian coc nghi, stic khang cat sé phuc héi dan
nhung it khi phuc héi 100%. Vi vay 1 ~ 0.8, ~ 0.9 [9]. Khi d6 bé tong
coc khoan nhéi, ap luc clia bé téng tugi phan nao lam dat chat lai,
nhung khéng dang ké. Vi vay, hé s6 ca coc nhéi kha thap (n = 0.65
dén 0.75) véi dat hat thé va n= 0.7 dén 0.8 vai dat dinh). Trong cac
khodng ké trén, nhom cang nhiéu coc va khodng cach cang géan
nhau thi hé s6 n cang thap [10].

4.2. Khao sat anh huéng sé lugng coc va khoach cach coc
t6i hé sé hiéu dung nhém coc

Theo cong thic dé xuat bai Converse Labarre [8] c6 thé nhan
thay hé s6 hiéu dung nhém coc Ce phu thudc vao ty s gilia dudng
kinh/ kich thudc canh coc, B, so véi khodng cach gilta cac tam coc, s,
va sO lugng coc, m, n. Ti cong thic (11) ti€n hanh khao sat su bién
thién hé s6 hiéu dung Ce theo cac théng sé trén.

Hinh 4 dudi day biéu dién téng hgp anh hudng clia khoang cach
€oc t6i hé s6 nhém coc Ce cho tuang Ung cac trudng hgp nhom coc
¢6 s6 lugng coc trong dai mong tir 4 dén 36 coc, dugc bo tri vudng véi
khoang cach cac coc bién thién tur 3 dén 6 lan kich thudc canh coc.

XA o
4] odcoc A9coc
: XA ©

Xl6coc D25coc 4oy A o
+36 coc HOx A o
1 +0X A ©

+O0Xx A o
+O0X A o

Khoang cich coc (m)

0.8 4

0.6

0.6 0.65 0.7 0.75 0.8 0.85 0.9
H§ s6 hiéu dung nhém coc Ce

Hinh 4: Bién thién khoang cach coc va hé s6 hiéu dung nhdm coc Ce
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Hinh vé 4 cho thdy khi khoang cach cac coc tang Ién, van nam
trong khoadng (3 - 6) B véi B la kich thudc canh coc, hé s6 hiéu dung
nhém coc Ce tang 1én, nhung mic d6 tang la khong déu nhau, tang
nhanh hon & dai méng c6 s6 luong coc I6n hon. Cling t hinh vé 4
cho thdy, hé s6 Ce la 16n nhat khi s6 lugng coc trong dai it nhat va
giam dan khi s6 lugng coc trong dai tang Ién. Diéu nay cho thay hiéu
Ung nhom bi chi phéi kha roé bdi s6 lugng coc trong dai mong, khi
s6 lugng coc tang lén, ving tng suat trung lan gilta cac coc tang
[én, lam giam kha nang chiu tai cla nhém coc. Va dé giam hiéu tng
nhom nay can b6 tri cac coc ra xa nhau hon, giam vling Uing suat
chong lan giao thoa, khi d6 hé s6 hiéu dung Ce sé tang lén.

40 4

,
30 4 S
o +Dai coc vudng .
5 A
=1) //
£ 20 .
= .
- ,/+
w .
10 £
f— . .-
0 T T T .
10.0 12,5 15.0 17.5 20.0
Bién thién ACe (%)

Hinh 5: Bién thién hé s¢ hiéu dung nhém coc ACe theo s6 lugng coc

Hinh vé 5 cho két qua khao sat bién thién AC. theo ty 1& phan
tram (%) khi ma sé lugng coc trong dai tang Ién va phan anh muc
d6 thay déi tir 11,1% tang lén 20,2% cho tuaong dng sé lugng coc
trong dai tang tir 4 dén 36 coc. Tuy nhién muic d6 bién thién ACe. nay
tang cham & giai doan khi s6 lugng coc tir 4 tang 1én 16 coc va tang
nhanh khi sé lugng coc tang tir 16 1én 26 coc.

Bang 1 dudi day cho két qua tinh toan hé sé hiéu dung Ce Ung
vGi cac khodng cach va s6 lugng coc trong 1 dai khac nhau, B la kich
thudc canh coc. Ti bang 1 cing cho thay hé sé hiéu dung Ce bién
thién phu thudc nhiéu vao sé lugng coc va khoang cach gilra cac
coc, nhung khi khoang cach coc 16n (6 lan kich thudc coc) thi bién
thién chi c6 7,82% khi tang s6 coc trong dai tir 4 1én 36 coc, con s6
thu dugc tuong Ung sé la 17,2% (gap 2,2 lan) néu khodng cach gilta
cac coc nhd hon, chi bdng 3 lan kich thudc canh coc.

Bang 1. Hé s6 hiéu dung C. tinh toan theo Converse Labarre [8]

Khoang Hé 56 hiéu dung Ce
cachcocs | 4coc 9 coc 16 coc 25 coc 36 coc ACe (%)
3B 0,795 0,727 0,692 0,672 0,658 17,2
6B 0,895 0,860 0,842 0,832 0,825 7,82
ACe (%) 1,1 15,5 17,8 19,2 20,2

Dé€ khéo sat anh hudng cuta cach bé tri coc téi hiéu tng nhom,

khao sat bai toan vai 3 trudng hgp coc dugc bo tri thanh 1 hang, 2
hang va 3 hang tuong ting véi cac s6 lugng coc khac nhau, két qua
thu dugc trong bang 2 va dudng bién thién hé s6 hiéu dung trong
hinh vé 6 dudi day.

14 4 <1 hang coc
124X 0 < 02 hang coc
g 10 4 [¢] < X3 hang coc
J X
o0
£ 81 (@) o
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= 61 ® <
@
4 o
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24 ]
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0 T T T T T 1
0.7 0.75 0.8 0.85 0.9 0.95 1

H§ s6 nhom Ce

Hinh 6: Bién thién hé s6 hiéu dung nhém coc Ce theo cach b tri

Bang 2. Hé 56 hiéu dung Ce theo cach bé tri coc
Khodng Hé s hiéu dung Ce
cach cocs (1x3) (1x6) (2x2) (2x3) (3x3) (3x4)
3B 0,863 0,829 0,795 0,761 0,727 0,710
6B 0,929 0,912 0,895 0,877 0,860 0,851
ACe (%) 71 9,1 1,2 13,2 15,5 16,6
S0 coc 3coc 6.coc 4coc 6 coc 9 coc 12 coc

Tu bi€u d6 hinh 6 két hgp véi bang 2 cho thay hé sé hiéu dung
Ce gidm kha nhanh khi thay d6i cach bé tri 1 hang coc sang 2 hoic
3 hang coc, tuy nhién khac nhau la khéng dang ké khi sé hang coc
la 2 hodc 3. Cu thé khi ting tir 1 hang lén thanh 2 hang hé s6 Ce bién
thién giam tr 0,892 xudng 0,761 tuong tng 14,7% trong khi néu bé
tri thanh 3 hang hé sé Ce gidm tU 0,761 xudng 0,727 tuong (ing
4,47%, muc d6 gidam bang xap xi 1/3. Biéu nay ching té khi s6 lugng
coc trong dai bd tri thanh nhiéu hang, nhiéu cét phat sinh viing ting
suat chéng lan gitta cac coc dudi mii coc, lam suy gidm dang ké suc
chiu tai cia nhdm coc. Mat khac tir s6 liéu bang 2 ciing cho thay khi
ma s6 lugng coc tang Ién Ce giam kha nhanh tu 7,1 téi 16,6% khi
tang khodng cach bé tri gilta cac coc tir 3B 1én 6B.

5.KET LUAN

Hiéu tng nhdm coc do tuong tac gilra cac coc véi nhau va véi
dat nén c6 thé xay ra hiéu tng thay déi (ch yéu la gidm) stic chiu
tai cd nhém so véi téng suc chiu tai cac coc thanh phan. Qua trinh
thi cong coc trong nhom lam dat bi nén chat, dan dén moét sé coc
khong dat chiéu dai theo thiét ké, hoac khi thiét ké méng co s6
lugng coc I6n, ngudi thiét ké chi dong thay ddi chiéu dai cac coc
trong dai coc d€ t6i uu su lam viéc clia tiing coc. Trong céc trudng
hop d6, su lam viéc clia cac coc trong dai rd rang bi anh huéng dang
ké va néu van tinh toan theo ly thuyét théng thudng coc don phan
anh khéng chinh xac su lam viéc ctia hé coc va mong, hé s6 nhom
coc can phai xét dén. Anh hudng clia hiéu ting nhém dugc phan anh
théng qua hé s6 hiéu dung, bién thién phu thudc vao s6 lugng coc
trong dai, khoang cach gitra cac coc va phuong an bé tri coc, hé sé
nay khéng thé bé qua trong bai toan tuong tac coc véi dat nén, dac
biét khi s6 lugng coc trong dai la 1én han 6 coc.
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Analysis of the flexural behavior of reinforced concrete beam with rectangular cross-
section according to nonlinear deformation model of material
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TGM TAT

Bai bao trinh bay cach xac dinh ma men uén trong ddm bé tong cdt thep
(BTCT) tiét dién chi nhét sir dung ma hinh bign dang phi tuyén. Truac het
| cov s thiét [ap cang thirc xac dinh ma men udn cia dam BTCT tigt dign
chir nhét dat ct don theo ma hinh bigh dang phi tuyén duge trinh bay.
Tiép theo.nghién cir khao sat s ang xir cia dam BTCT thang qua bigu da
ma men udn va bign dang cia vat ligu. Ket qua tinh toan ma men udn giai
han cia dam BICT theo ma hinh bign dang phi tuyén dugc so sanh vai
phureng phép tinh theo ndi lyc giti han va ca gi trj nhd hon khang déang
k&. Ngoai ra, nghién ciru d3 xéc dinh duee ham lugng cét thép tdi da duge
bl tri trong ddm nhim tréanh trung hop pha hy gion xay ra.

Tir khda: Dam bé tang cat thép; ma hinh bién dang phi tuyén; ma
men udn; ham lugng cdt thep tdi da.

ABSTRACT

This paper presents the calculation of the bending moment of the
reinforced concrete beam with a rectangle section using the nonlinear
deformation model. First, the fundamentals of building the formulas for
determining the bending moment of reinforced concrete beams of
rectangular cross-section with singly reinforced according to the
nonlinear deformation model are presented. Second, the investigation
of the behavior of reinforced concrete beams through the bending
moment and deformation relationship. The results of the bending
moment of reinforced concrete beams according to the nonlinear
deformation model are compared with that calculated according to the
ultimate internal force, and these different values are insignificantly
small. In addition, this study determines the maximum reinforcement
percentage arranged in the beam to avoid brittle failure.

model; bending moment; maximum reinforcement percentage.
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1.MEPAU

Dam la mot ciu kién phé bién trong cong trinh, véi nhiéu hinh
thuc chiu luc (nhu uén phang, xoan, udn xién). Trong d6 dam chiu
udn phéang (goi don gian la dam chiu uén) dugc st dung thong
dung nhat khi tinh todn thiét ké va thi cong trong xay dung.

Theo tiéu chudn thiét ké két cdu BTCT hién hanh - TCVN
5574:2018 [1] khi tinh toan thiét ké ciu kién BTCT tiét dién chi
nhat theo d6 bén chiu tac dung ctia mé men uén thi tinh theo néi
Iyc gidi han hodc theo mé hinh bién dang phi tuyén.

Phuong phdp tinh theo néi luc gidi han dugc xem la phuong
phap dan gian, dugc iing dung trong thuc hanh thiét k€. Tuy nhién
phuong phap nay |y gia tri chiéu cao viing bé téng chiu nén quy
dé6i bang 0.8 1an chiéu cao viing nén cla bé téng [2],[3],14]; gia thiét
Uing sudt clia bé tong dat dén cudng do chiu nén Ry va Ung sudt kéo
cla c6t thép dat dén cudng dd chiu kéo Rs.

Phuong phap tinh theo mé hinh bién dang phi tuyén la s
dung biéu dé quan hé (ng suat - bién dang cla bé téng va cot
thép vao trong tinh toan. Day la mét diém mdi trong TCYN
5574:2018 so véi cac tiéu chuan thiét ké trudc.

NoOi dung mdi trén da thu hat su quan tdm cta nhiéu nha
nghién culiu, cac cong ty hoat dong trong linh vuc xdy dung. Pa cé
nhiéu céng trinh khoa hoc da thuc hién dé lam ré hon hay da xay
dung dugc cac cong thic dp dung cho cac bai toan cu thé. Nam
2019 ¢6 nghién ctu ctia Nguyén Ngoc Ba [2] tim hiéu vé ham
lugng c6t thép trong két cau BTCT chiu uén va ap dung biéu d6
bién dang ctia bé tong (biéu d6 dang hai doan thang va ba doan
thang). Nam 2020, Nguyén Ngoc Linh cling cac cong su [5] da xay
dung ly thuyét xac dinh mé men uén giGi han ca cau kién dam
BTCT theo mé hinh bién dang phi tuyén cta bé tong (dang hai
doan thang va ba doan thang) va két hgp nghién ctiu thuc nghiém
6 dam BTCT. Nghién ctru cia Tran Ngoc Long va cac dong nghiép
[6] vé dam BTCT chiu udn xién st dung mé hinh phi tuyén (biéu dé6
bién dang cla bé téng va cét thép dang hai doan thang). Cung
nam 2020, c6 nghién ctu cta Nguyén Hiu Anh Tudn [7] vGi noi
dung la kh3o sat ting x& udn ctia dam BTCT théng qua biéu d6 mo
men véi d6 cong khi ap dung mé hinh phi tuyén cta bé téng va
c6t thép dang hai doan thang. Trong nam 2020, c6 nghién ctu vé
kha nang chiu luc ctia cot BTCT tiét dién chir nhat 4p dung mé hinh
bién dang phi tuyén dang hai doan thdng va ba doan thang clia bé
téng dugc thuc hién bai Nguyén Viét Phuong va cac dong nghiép
[8]. Tuong ty, nhém nghién cu chia Thach S6m S6 Hoach [9] cling
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xay dung cong thuc xac dinh kha nang chiu luc cta cot BTCT cé
ti€t dién chi nhat s& dung mé hinh phi tuyén (so d6 bién dang cta
bé téng dang ba doan thang, ca c6t thép dang hai doan thang)
va ung dung lap trinh VBA trong Excel dé thuc hién tinh toan. Dén
nam 2022 ¢ mét nghién ctu cia Nguyén Thé Duong va cac cong
su [10] vé kha nang khang uén cta dam BTCT khi c6 xét dén tinh
phi tuyén clia c6t thép.

Bén canh céac nghién clu trén da duoc cong b6 thi mot vai
nghién ctiu vé sit dung mé hinh bién dang phi tuyén trong tinh
toan cau kién BTCT da xudt ban thanh sach va dugc dung tai liéu
gidng day, tham khdo & mét vai co sé dao tao chuyén nganh Xay
dung. Nhu ndm 2020 c6 sach clia nhém tac gid Doan Thi Quynh
Mai [11] da trinh bay mét vai vi du tinh thép doc cla cau kién chiu
u6n st dung mé hinh bién dang phi tuyén ctia vat liéu, nhung cach
trinh bay kha ngan gon dan dén khé hiéu. Nam 2021 Phan Quang
Minh va cac cong su [4] viét quyén sach vé Két cdu BTCT - phan cau
kién co ban theo TCVN 5574:2018 clng cé gidi thiéu so luot vé
phuong phép tinh cau kién BTCT theo mé hinh phi tuyén nhung
chi sa luot.

C6 nhiéu nghién ctru da dugc thuc hién, tuy nhién van chua cé
nghién ctiu vé ting xt clia dam BTCT chiu uén théng qua biéu dé
quan hé gilta mé men uén va bién dang, cing nhu 4p dung mo
hinh phi tuyén dang ba doan thdng ctia bé tong va hai doan thdng
cla c6t thép. Néi dung bai viét sé trinh bay cach xac dinh mé men
udn trong dam BTCT tiét dién chir nhat dat c6t don theo mé hinh
phi tuyén vat liéu gém bi€u dé bién dang cla bé tong dang hai
doan thdng, dang ba doan thang va biéu dé bién dang cla c6t
thép dang hai doan thang.

2. CO SO PHAN TiCH KHA NANG CHIU UGN CUA DAM BTCT
TIET DIEN CHU NHAT

Theo [1] khi tinh toan cdu kién BTCT co tiét dién ch{ nhat chiju
mo men uén dugc tién hanh theo hai phuong phap: phuong phap
don gian la theo ndi luc gidi han va phuong phap s dung mo hinh
bién dang phi tuyén.

Trong thiét ké két cau BTCT loai vat liéu thudng dugc st dung
la bé téng nang (d8i vdi bé tong cé cap dd bén chiu nén tur B60 trd
xuéng) va cét thép co6 gidi han chay thuc té, do d6 cac cong thic
dugc thiét 1ap trong nodi dung bai viét tuang Ung vdi loai vat liéu
nay. Xét trudng hop chi dat c6t thép trong vung (ng suat kéo (bai
toan c6t don) khi dy Ung suat kéo trong bé tdng khong xét dén.

2.1 Xdc dinh kha néng chiu uén ctia dam BTCT tiét dién chir nhét
theo néiluc giéi han

Cong thic (1) xac dinh mé men uén cia dam dugc [1] xay
dung khi gia thiét rang: (i) Ung suat nén trong bé tong dat dén
cudng dé chiu nén Ry va phan bé déu trén chiéu cao ving nén quy
udGc clia bé tong; (i) ing suat kéo trong cot thép dat dén cudng do
chiu kéo R..

M, = Rybx(hy—0,5x) M

v@i chiéu cao viing nén quy udc clia bé téng dugc tinh theo (2)
R.A

x== i L, 2)
Ryb hy

trong doé b - bé réng tiét dién; ho - chiéu cao lam viéc cla tiét
dién; As dién tich cét thép.

2.2 Xdc dinh khd néng chiu uén cia ddm BTCT tiét dién chir
nhét theo mé hinh bién dang phi tuyén

Trong [1] da dé cap dén khi cau kién BTCT tinh toan theo mo
hinh bién dang phi tuyén thi cac biéu d6 bién dang clia bé téng
dugc st dung la biéu d6 hai doan thang (BD2DT) hoidc ba doan

thang (BD3DT) va ddi vdi c6t thép cé giGi han chay quy uc nén su
dung biéu dé hai doan thdng (PB2DT) xem Hinh 1.
o, A

Ob1
=Ry

% arctgBored |
/ : |

£:=0.0015 £:=0.0035 &
a. Biéu dd bién dang cia bé tong - dang hai dogn thing
Op “

Ob2 =R

Ob1

=0.6Rs
arctgEs,
€01=0.6Ro/Ep £50=0.002 £,=0.0035 &
b. Biéu dd bién dang ctia bé tong - dang ba doan thdng
o A
050 =Rs
arctgEs
€,0=Rs/Es £,=0.025 &

¢. Biéu dd bién dang ciia cdt thép - dang hai doan thing

Hinh 1. Biéu d6 bién dang clia bé tong ndng (<=B60) khi nén va c6t thép cd gidi han
chdy thuc té& khi kéo

Khi ap dung mo hinh bién dang phi tuyén trong thiét lap céng
thiic tinh todn mé men uén ctia dam dugc thuc hién dua trén su
lam viéc cla tiét dién mat cat ngang clia dam can dat dén pha
hoai. Su pha hoai c6 thé x3y ra & vung chiu nén cla bé tong (khi
bién dang viing nén clia bé tong vugt qua bién dang gidi han &,,)
hodc pha hoai xay ra & c6t thép (khi bién dang cta c6t thép vuot
qua bién dang gii han ¢, ). VGi cac gia thiét: tiét dién van phéng -
nghia la sy phan bé bién dang tuong déi clia bé tong va c6t thép
theo chiéu cao tiét dién cau kién dugc ldy theo quy luat tuyén tinh.

Trong néi dung bai viét sé xay dung cong thic xac dinh mo
men uén theo mé hinh phi tuyén, véi hai trudng hop. Trudng hgp
th nhat 1a ap dung biéu d6 bién dang: biéu d6 hai doan thing
(BD2DT) clia bé tdng va cbt thép - dat tén PT1; trudng hop ap thu
hai |3 4p dung biéu d6 bién dang: biéu dé6 ba doan thdng (BD3DT)
cla bé téng va biéu d6 hai doan thing (BD2DT) clia ¢t thép - dat
tén PT2.

a. Mé men uén ctia dam tinh theo BD2PT ctia bé téng va cét
thép - PT 1

Xét trudng hgp &, <&, =0.0015 (Hinh 2b). Thuc hién can
bang luc theo phuong ngang nhan dugc phuong trinh (3). Va kha
nang chiu mé men uén cla tiét dién dam dugc tinh theo (4). Trong
cdng thirc tinh M phu thudc vao chiéu cao viing nén x, biét rang x
phu thudc vao gia tri bién dang tuong déi clia cot thép ¢, . Tuong
(ing vGi tliing gia tri bién thién &, thi c6 thé xdy ra hai trudng hgp.
Mot la ¢, <e,=R /E, thichiéu cao viing bé tdng chiu nén x dugc
xac dinh theo (5). Hai la ¢, >¢,, (Idy o, =R, ) thi chiéu cao viing bé
tong chiu nén x dugc xac dinh theo (6).
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ho

max max
b. g <¢g, €& >&,

a. Tiét dién

Hinh 2. So d6 (ing sudt, bién dang trong tiét dién dam BTCT ting vdi BD2DT clia bé
tng va c6t thép

oA =%0'}Jnaxbx (3)
1 R 1

M=—gM™ b __px| hy——x (4)
27" 0.0015 (ho 3 j

R, /0.0015)b
M}C2+X*h0:0 (5)
2ESAS
o 2RA ©)

5™ (R, /0.0015)b

Xét trudng hop bién dang tuong ddi I6n nhat cla bé téng &
bién chiu nén & I6n hon bién dang tuong d&i dan héi ¢,, (nhu
Hinh 2c). Théng qua phuong phap can bang luc, thu dugc (7). Va
gia tri mé men uén M clia dam dugc xac dinh theo (8). Xét anh
hudng cla gid tri bién dang tuong d8i cla c6t thép: khi
&, <&, =R,/E; thi x dugc xac dinh theo (9); khi & >¢&,
(o, =R,) thi x dugc xac dinh theo (10). Thong qua biéu d6 bién

dang thi méi quan hé clia x1 va x, vdi x dugc thé hién trong (11)

o, A = %Rbbxl +R,bx, (7)
M=Ropx,| by =2 |+ 2R px [ =, ~ (8)
b2 2 2 b7 0 2 3
e (hy—x)EA, =2 1- 2003 g ©)
2¢,
R 120015 _p 4. (10
2¢,
0.0015 0.0015
X = —X;X) :[1— s }c (11)
& &

b. mé men uén ciia dam tinh theo BD3PT cia bé téng va
BD2DT c6t thép - PT2

Xét cac trudng hgp c6 thé xay ra véi bi€u d6 bién dang cta bé
téng dang 3 doan thang va biéu d6 bién dang cla c6t thép dang 2
doan thang thi c6 3 trudng hgp nhéd nhu sau:

Trudng hop &, <¢,, =0.6 R,/ E, (Hinh 3b) thi mé men M dugc

xac dinh theo (12) va gia tri chiéu cao vung nén x dugc tinh theo
(13) khi ¢, <&, ; tinh theo (14) khi ¢, > ¢, .

1 max 1
M:Ef:b Ebbx(ho—ng (12)
Ehb 2
X" +x—h,=0 13
ZEYAS ho ( )
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2R A,
Lo 2RA

- (14)
&M E,b

max

Hinh 3c thuéc trudng hop ¢, <¢,
M theo (15) va gid tri x theo (16) khi ¢, <&, theo (17) khi & >¢ .
V&i m8i quan hé gilta x1, x2 va x dugc thé hién & céng thuc (18).

1 1
0.3R,x; (ho —-X, —§x1J+0.6be2 (ho —Exzj

<&,,=0.002, lic nay tinh

M = . b (15)
(07> -0.6R, )x, 1
E e
0.3E, on +(10',§‘“X+0.3R,,) 1-fn
o \2 8 )y vk =0 (16)
E A& 0
R A 1
= . : max max (17)
Eb 1o, +O'3_10',, &y
2 R, 2 R, &™
e e 09
& &

Khi &,<¢&, " <¢,,=0.0035, gia tri mé men uén M dugc tinh
theo (19) véi gia tri x1, X2 va xs xac dinh theo (20) phu thudc vao chiéu
cao vung nén x. Gid tri x dugc tinh theo (21) khi ¢, <&, va x tinh

theo (22) khi ¢, > ¢, .

0.3R,x, (ho —X;— X, —%x1]+th3 (ho —%)@j

M= 11 b (19)
+R,x, (O.Sho —-0.8x, - ? X, J
1= gr::x ; 2= gho r:axgb1 X
’ ’ (20)

max

d &,,<¢&,

max
C & <& <&y

A
Hinh 3. So d6 ting sudt, bién dang trong tiét dién dam BTCT ting vdi BD3DT clia bé

a. Tiét dién

tdng va BD2DT clia cit thép

_Rb [ o5 gm0 |y y_p =0 (20)

EA Asg}r:\ax }I’T\ax }I’T\ax

o RA 1 1)
Rbq_g5%m g2 %

b b
Thuc hién khao sét gia tri mé men uén ctia dam BTCT theo su
bién thién cda bién dang tuong déi clia bé téng Ung vdi biéu do
BD2DT, BD3DT cula bé tdng va biéu d6 BD2DT cla c6t thép. Cac
truding hop thuc hién dugc dé cap trong muc tiép theo.

3. XAY DUNG CAC TRUGNG HOP NGHIEN CUU
3.1. Xdc dinh mé men uén cida dam BTCT tiét dién 20x40cm
va bé téng B15, cét thép CB300-V
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Xét dam bé tri 3¢16 Vv6i A, =6.03cm’ va R, =0.85kN/cm’,
E, =2400kN / cm®, R, =26kN / cm?®, E, =20000kN / cm” . Ap dung
céac trudng hgp 6 thé xdy ra & muc 2 (xac dinh gia tri mé men uén
theo noi luc giGi han - NLGH, theo mé hinh phi tuyén: BD2DT cla
bé tong va c6t thép - PT1; BD3DT clia bé tdng va BD2DT cla cét
thép - PT2) khi cho gia trj bién dang tuong d6i &, bién thién tir 0

dén ¢,, sé nhan dugc gia tri m6é men uén ctia ddm nhu trong

nhan thay gia tri I6n nhat khéng tng véi vi tri gan bién dang tuong doi

gidi han clia bé

clia cOt thép ¢, =

tong ( &,,=0,002) nhung do bién dang tuong déi

00009, 2144-0.00126da gén dat dén bién

dang chdy ¢,=0,0013.

Gia tri mé men uén trong dam dugc thé hién rd rang trong
Bang 1 va dugc biéu dién truc quan théng qua Hinh 5. Két qua tinh

Bang 1.

Bdng 1. Gid tri mé men uén cua tiét dién theo cdc trudng hop biéu

dé bién dang ctia bé téng va cot thép

TH & x (cm) o, (kN/em?) | M (kN.m)
NLGH 9.23 0.85 50.32
0 0 0 0
0.0001 19.27 0.06 3.31
0.0005 19.27 0.28 16.53
0.001 19.27 0.57 33.06
PT1 0.0015 18.45 0.85 47.91
0.002 14.76 0.85 4945
0.0025 13.18 0.85 49.88
0.003 12.3 0.85 50.05
0.0035 11.74 0.85 50.14
0 0 0 0

0.0001 11.3 0.24 8.93
0.000213 11.3 0.51 18.98

0.0005 13.07 0.55 344
0.0009 15.26 0.64 46.09
PT2 0.001 15.23 0.66 47.34
0.0015 13.54 0.74 48.36
0.002 12.35 0.83 49.19
0.0025 11.57 0.85 49.69
0.003 11.1 0.85 49.92
0.0035 10.79 0.85 50.04

theo NLGH cho gida tri mé men udén gidi han 1é6n nhat (
M, =50.32kNm) va tinh theo phuong phap PT1 cho gid tri mé
men uén 16n hon so véi phuong phap PT2, cu thé gia tri mé men
uén gidi han xéac dinh theo phuong phap PT1 va PT2 lan luct la
50.14kNm , 50.04kNm (ng vdéi bién dang tuong déi clia bé tong
dat gia tri cyc han. Day la trudng hgp sy pha hay cta dam (b6 tri
3416 véi ham lugng c6t thép 12 =0.82% ) xay ra tai vung bé téng

chiu nén.
AGO T
£ 50.04
Z o 50.14
<40} e 1
S 7 —PT1
2 / -——PT2
@ 20 f NLGH 1
£ /
© /
E /
0 . . . . . . .
0 0.5 1 15 2 2.5 3 3.5 4

Bién dang ctia bé tong

%107

Hinh 5. Biéu d6 quan hé giita bién dang ciia bé tong va md men udn theo 3 phuong
phdp tinh.

3.2. Xét cdc truong hop phan tich

Xét anh hudng clia ham lugng c6t thép dén su pha hay cla tiét
dién dam theo cac phuong phép tinh nén cac trudng hop thay déi
ham lugng thép dugc xét dén nhu trong Bang 2.

Bdng 2. Cdc trudng hop tinh

Trong bang 1 da hién hién rd gia tri cla chiéu cao viing nén x,
Ung suat nén cta bé tdong va mé men udn cla dam theo sy bién
thién ctia bién dang tuong ddi ctia bé tong.

Tiét dién dam Thép Ham lugng cét thép - 1

2912 0.31%

3912 0.46%

3914 0.63%

20x40 3416 0.82%
(cm) 3418 1.04%
3¢20 1.29%

3922 1.57%

3425 2.03%

£ 25 :

! PT1

£20r1 --—PT2 ]

s 15.26 N

€ 5l BN NLGH

S -7 e

S0H_ 923 10841

o |

(0] I

O 5 m 4

= I

o)

2 ‘ . . ‘ ‘ ‘

o 0 05 1 1.5 2 2.5 35 4
Bién dang cla bé tong %1073

Muc 3.1 da trinh bay cach tinh toan va két qua cu thé cho
truong hgp 3416 Ung véi 1 =0.82% . Thuc hién tuong ty cho 7
truang hop con lai trong Bang 2.

4. PHAN TiCH KET QUA

Hinh 4. Gia tri chiéu cao viing nén x theo cac trutng hop tinh

Theo Hinh 4, thé hién r6 rang hon su bién thién cla chiéu cao
vling bé téng chiu nén x (gia tri trong biéu d6 dugc |y tir Bang 1). Déi
vGi phuong phap tinh theo néi luc gisi han - NLGH thi lay x=9.23cm
(tinh theo cdéng thuc (2)). Phuong phap tinh PT1 (BD2DT clia bé tong

4.1 Momen uén ctia ddm BTCT ting véi mé hinh bién dang
BD2DT ciia bé téng va cét thép - PT1
Tién hanh xac dinh gia tri mé men uén cta dam theo phuong

va c6t thép) thi gia tri x cao nhat (x=19.27cm) va khong déi gia tri khi

bé téng van nam trong giai doan dan héi (&, <&,, =0,0015) va sau

dé gidm dan dén khi bién dang bé tong dat cuc han (
& =¢,,=0,0035) khi d6 x=11.84cm. D3i vai phuong phap tinh PT
2 (BD3DT cua bé tdng va BD2DT cla c6t thép) thi chiéu cao viing nén
x I6n nhat chi dat 15.26cm va sau d6 bat dau giam dan dén khi bién
dang bé téng dat cuc han (ing vdi x=10.84cm). T biéu d6 Hinh 4

phép PT1 trong cac trudng hgp lugng thép thay déi nhu trong
Bang 2. K&t qua tinh cho 8 trudng hop dugc thé hién trong Hinh 6.
Biéu dién méi quan hé gilia bién dang tuong d6i clia bé téng va
gia tri mé men uén trong dam. Ham lugng c6t thép trong dam cé
ma&i quan hé thuan vdi gia tri mé men udén. Trong Hinh 6 xuat hién
3 trudng hgp pha hdy cua tiét dién. Véi dam c6 ham lugng thép
nhé nhat - 4 =0.31% (Hinh 6a): tai vi tri c6 bién dang tuong doi

max

con khd nho &, =0.0008 thi gia tri mé men udn da dat dén
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19.16kNm , sau d6 bién dang bé téng ti€p tuc tang nhung gia tri
mé men thay d6i khong dang ké va tiét dién dam bi pha hly véi
mé men udn gisi han M, =20.66kNm khi bién dang tuong do6i

max

cla bé tong g, =0.0034 chua dat dén bién dang cuc han ctia bé
téng. Do do, day la trudng hgp dam pha hay do c6t thép bi dut
(bién dang cla c6t thép dat cuc han &, =¢,=0.025) (xem Hinh
6b).

D3Gi véi 6 dam c6 ham lugng ¢St thép lan lugt 0.46%, 0.63%,
0.82%, 1.04%, 1.29% va 1.57% c6 dac diém pha hdy cla tiét dién la
giéng nhau - do bé tong bi nén v (bién dang bé tong dat dén gia tri
cuc han). Trong d6, hai dam c6 x=0.46% va x=0.63% déu cd
bién dang tuong d6i chua dat dén ¢,, =0.0015 ma mé men udén cd
gia tri gan dat dén mo6 men udn gidi han (tuong tu nhu dam c6
£=0.31% ). Bon dam con lai (vdi 1£1=0.82%-1.57% ) c6 md men
udn gan dat dén moé men uén gisi han khi bién dang cta bé tong
& <=¢g, .

Dam c6 ham lugng c8t thép I16n nhat 1a 1 =2.03% thi tiét
dién dam bi pha hiy & ving bé tong chiu nén do bién dang clia bé
téng dat gid tri cuc han, trong khi bién dang clia c6t thép van chua
dat dén giGi han chay - nghia la (ng suat kéo trong cot thép van
chua dat dén cudng do Rs.

100

T T T
0.31% 063% 1.04% 1.57% 0 91.31
— = = 046% — == 0.82% 1.29% 2.03%
80 o 0 8143
§ Giai doan dan o © 71.34
% sk héi . ° 60.77
< g im o 50.14
< Zil 39.84
g 40 e © 39. 4
° e 2 © 3021
20F . —e 8
Giai doan dan
déo PT1
p i ! | ! L
0 15 2 2.5 3 3435 4
Bién dang clia bé tong & %107
a. Biéu do quan hé giita mé men va bién dang cia bé tong
100 T T T T
©91.31 031% 0.63% 1.04% 1.57%
sl oo 8143 — = 048% —— 082% 1.29% 203% |
€ ° © 71.34
b4
=< 60F o o 60.77 g
C
S oo o 50.14
2 /
g 4or o © 39.84 b
© T S 03021
= 45 20.66,
201 // <U.00 4
7, Giai doan chay déo
/ PT1

0 4 1 1 1 L
0 0.0013 0.005 0.0074 0.01 0.015 0.02 0.025
Bién dang clia ¢t thép &

b. Biéu dé quan hé giiia mé men va bién dang cia c6t thép

Hinh 6. Bi€u d6 quan hé giita md men va bién dang ciia vt liéu theo phucng phép
PT1

4.2 Momen uén ciia ddm BTCT tng véi mé hinh bién dang
BD3DT ciia bé téng va BD2DT clia cét thép - PT2

Xét dam khi thay d6i ham lugng c6t thép (08 trudng hgp trong
Bang 2) dugc tinh theo phuang phap phi tuyén vaéi bé tdong dang
BD3DT va c6t thép dang BD2DT - PT2, két qua gia tri mé men dugc
thé hién trong Hinh 7.

Trong cac trudng hgp xét tinh dugc chia thanh 3 nhém dua
vao hinh thic pha hay cua tiét dién dam: nhom 1 - pha huay do c6t
thép, gébm 01 dam (ham lugng 2 =0.31% ) do bién dang cét

thép dat dén gia tri cuc han (Hinh 7b) nhung khi dé bién dang
cla bé tong van con nhd hon bién dang cuc han cla bé téng
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(trong Hinh 7a, & =0.0031<¢,, =0.0035); nhém 2 d6i v6i dam
c6 ham lugng cét thép tir 0.46% dén 1.57% - pha hiy do bé tong
(bién dang bé téng dat dén cuc han) va Ung suat cét thép dat dén
cudng doé Rs - biéu d6 bién dang chuyén qua giai doan chay déo;
nhom thi 3 (dam c6 1 =2.03% ) - pha hay do bé téng nhung ting
sudt c6t thép chi vira dat dén cudng dd R, - biéu d6 bién dang cla
c6t thép chua cé thém chay.

100 T

T T T T
031% —-—-—--082% 157%

© 94.00
— = — - 0.46% 1.04% 2.03%
__8oF 0.63% 1.29% 6 o 81.06
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= o
< L 60.61
< 60 = °
«©w [ e 53—t ———
S T o 50.04
g 4o s o 3978
o %7 i S o 3017
= 20+ ,// - -
W
Y Giai doan dan déo
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o 04, ! ! | ! 131 !
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Bién dang clia bé tdng & <1073
a. Biéu do quan hé gidia mé men va bién dang ctia bé tong
100— T T \ T
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B0k o 08192 — = = 048% —-— =" 0.82% 1.29% 203% |
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201/
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) Giai doan chay déo
/ PT2
(9 1 Il 1 1 1
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Bién dang clia ¢t thép &

b. Biéu dd quan hé gicia mé men va bién dang ctia cét thép

Hinh 7. Biéu d6 quan hé giita mé men va bién dang cla vét liéu theo phuong phéap
P12

Gilra hai phuong phap tinh PT1 va PT2 c6 dang biéu d6 thé
hién méi quan hé gitta m6é men udn va bién dang cta bé téng hay
bién dang ctia c6t thép gan giéng nhau. Tuy nhién, d6i v6i phuong
phap PT2 thi biéu dé quan hé giita bién dang c6t thép va mé men
€6 thém chay déo I6n hon. Dan ching nhu dam u =0.82% véi PT1
(Hinh 6b) cé thém chay bat dau tir bién dang cla c6t thép dat
0.0013 dén 0.0074; con véi PT1 (Hinh 7b) thém chdy ciing bat dau
tU bién dang cla c6t thép dat 0.0013 dén 0.0084. Do d6, khi su
dung tinh m6 men uén cho dam theo phuong phap PT2 - dung
BD3DT cla bé téng va BD2DT clia cot thép sé lam tan dung kha
nang chju kéo cta c6t thép nhiéu hon so véi phuong phap PT1 -
dung BD2DT clia bé tdng va cét thép.

4.3 Momen uén giéi han ciia dam BTCT iing véi cdc phuong
phdp tinh

Dam BTCT tiét dién 20x40cm dat c6t don véi vat liéu 1a bé tong
B15 va thép CB300-V dugc xac dinh mé men udn gidi han theo ca 3
phuaong phap, két qua dugc thé hién trong Bang 3 va Hinh 8.

Theo bang 3, xét téng thé thi gia tri mé men udn gidi han tinh
theo phuong phap NLGH c6 gid tri I6n nhat trong ba phuong phap
tinh; va gia tri mé men udn gidi han tinh theo PT2 c6 gia tri mo
men nho nhat.

Trong Hinh 8 gitp nhan thdy su chénh léch vé gia tri mo
men uén gidi han clia cac phuong phap tinh. Nhu xét tai tiét
dién c6 ©=1.57% thi su chénh léch gitta NLGH va PT1 so v&i
PT2 lan lugt chi c6 1.24% va 0.45%, két qua nghién ctu nay phu
hgp véi [7], [4].
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DO chénh léch nay kha bé, do d6 trong thiét ké thuc hanh
nham don gidn hoa va thuan tién thi nha thiét k& nén st dung
phuong phap NLGH dé xac dinh mé men uén cho dam.

Bang 3. Gid tri md men udn ca tiét dién ddm

Ham luong M6 men uén giGi han (kN.m)
(%)
NLGH PT1 PT2

0.31 20.68 20.66 20.63
0.46 30.26 30.21 30.17
0.63 39.95 39.84 39.78
0.82 50.32 50.14 50.04
1.04 61.06 60.77 60.61
1.29 71.78 71.34 71.09
1.57 82.07 81.43 81.06
2.03 91.31 94.00

Riéng tai vi tri ti€t dién dam c6 ham lugng thép 1 =2.03% thi
Ung véi phuong phap NLGH lai rai vao truong hop chiéu cao tuong
déi cta vung bé téng chiu nén £=0.621>¢, (khong thoa bai
toan dat cét thép don). M6 men udn gi6i han tinh theo PT2 lai cho
gid tri I&n hon khi tinh theo PT1, véi ly do la khi tinh theo PT2 thi tai
thai diém bién dang bé tong dat cuc han thi gia tri Ung suat trong
c6t thép cling vira dat dén cudng doé chiu kéo clia cét thép Rs; con
do6i vai phuong phap PT1 thi gia tri ing suat trong c6t thép van
chua dat dén cuong d6 chiu kéo clia c6t thép. Day la trudng hop
pha hay gidon ma trong thiét ké két cau bé téng c6t thép can tranh.
Dé€ khong xay ra pha hay gion can han ché ham lugng cét thép
khong dugc vugt qua mot gidi han - dugc goi la ham lugng cét

thép I6n nhat.
100 T

Mé men ubn (kN.m)
&

15 2

Ham luérng ¢t thép (%)
Hinh 8. Mdi quan hé gitia md men udn gidi han va ham lugng ¢t thép
Xét mébi phuang phaép tinh sé c6 lugng c6t thép 16n nhat khac
nhau dé tiét dién khéng xdy ra pha hoai gion. Theo [4], phucng
R
phép NLGH c6 4, =&, ;” . Dua vao cac phuong trinh xay dung &

muc 2 suy ra dugc gia tri ham lugng c6t thép I6n nhat trong

phuong phap PT1 va PT2 lan luot la g, = Ry LSSR ;
2R | 0.0035 +

N

0.0031—0.3&
E,

b b

ﬂmax =
Rl 00035+ %
E.\'
Ap dung vao bai toan dang khao sat thi gia tri ham lugng c6t
thép theo tling phuong phéap dugc thé hién trong Bang 4. TU s6
lieu & Bang 4 cho thdy ham lugng c6t thép 16n nhat theo phuong

phap PT2 cé gia tri 16n nhat (2.04%), ti€p dén la phuong phap
NLGH va phuong phap PT1 la nho nhat (1.87%).

Trong céc bai toan khao sat (Bang 2) thi chi tiing v6i dam - ham
lugng thép 1 =2.03% khi tinh theo phuong phap NLGH va PT1 la
roi vao trudng hap pha hoai gion; va déi véi phuong phap PT2 thi
thudc truong hgp pha hoai déo.

Bang 4. Ham luong cét thép I6n nhdt trong dam theo cdc phuong
phdp tinh

Ham lugng cét thép (%)
Vat liéu
NLGH PT1 PT2
B15, CB 300-V 1.91 1.87 2.04
5. KET LUAN

Bai bado da xay dung dugc cac phuong trinh xac dinh dugc mo
men udn cta dam BTCT tiét dién chir nhat dat cot thép don theo
md hinh bién dang phi tuyén cla bé téng (dang hai doan thang,
dang ba doan thdng) va cla c6t thép (dang hai doan théng).
Théng qua d6, da phan tich dugc su Ung x{r ctia dam chiu uén tu
biéu d6 mé men udn va bién dang cla vat liéu dé xac dinh duoc
hinh thdc pha hiy cla tiét dién dam; va xac dinh dugc gia tri mo
men gidi han ctia dam theo mé hinh bién dang phi tuyén (PT1 va
PT2) c6 gia tri bé hon khéng dang ké so vé6i phuong phap NLGH.
K&t qua nhan thay khi st dung biéu d6 bién dang cla bé téng
dang ba doan thdng sé tan dung dugc kha ning chiu kéo cla cét
thép nhiéu hon so vdi biéu d6 dang hai doan thdng. Va khi dung
phuang phap PT1 thi ham lugng c6t thép d6i da dat trong tiét
dién dam nham tranh pha hoai gion xay ra la nhé nhat so vdi
phuong phap PT2 va NLGH.
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Thiét keé t6i uu gian thep chiu tai trong déng
dat st dung phan tich truc tiép

Optimization of steel truss structures under seismic loading using direct analysis

> TS MAI SY HUNG
Khoa Cong trinh thuy, Truong Pai hoc Xay dung Ha Néi

TGM TAT

Bai bao trinh bay bai toan tai vu khai lwgng ket céu gian thép chiu
tai trong dang dét. Phuong phap phan tich tryc tiép duge sir dung
dé xét dén (ng xir phi tuyén cia ket céu gian khi chiu tai trong tinh.
Phan tich dang theo lich st thai gian (goi tét |3 dang phi tuygn)
(time-history dynamic analysis) duge sir dung dé tinh toan cng
trinh chiu tai trong dong dat. Bien thigt ke | tigt dién cda thanh gian
vari céc diéu kign rang budc bao gdm cudng d@, sir dung. Thuat todn
tién hoa vi phan (DE) duge sir dung dé gidi bai toan duge dit ra. Dé
minh hoa cho bai toan téi vu duge xay dung, mat céu gian phang 113
thanh chiu tai dang dat El Centro duge nghign cou. Kt qua tinh toan
cho thdy higu qué coa thuat todn tdi vu trong viec gidi quyét bai
toan he gian chiu tai trong dong dat.

Tir khada: Tdi wru; tign haa vi phan; phan tich truc tigp; gian thep.

ABSTRACT

This paper presents a problem for optimizing the volume of steel
truss structures subjected to earthquake loads. Direct analysis
method is used to consider the nonlinear behavior of truss
structure under static load. Time-history dynamic analysis is used
to calculate structures subjected to earthquake loads. The design
variable is the cross-section of the truss rod with constraints
including strength and use. The differential evolution (DE) algorithm
is used to solve the given problem. To illustrate the construction
optimization problem, a 113-bar plane truss bridge subjected to El
Centro earthquake loads is studied. The calculation results show
the effectiveness of the optimization algorithm in solving the
problem of the truss system subjected to earthquake loads.
Keywords: (ptization; differential evolution; direct analysis; truss.

1.PAT VAN DE

K&t cau thép néi chung va két cdu gian thép nai riéng duoc st
dung réng rdi trong cac cong trinh dan dung va cong nghiép véi dac
diém néi bat vé kha nang vugt nhip, hinh dang phong phu va dep
mat. Tuy nhién, do dac diém lam viéc cla vat liéu thép, phan tich két
cdu thép can phai xét dén cac tng xr phi tuyén hinh hoc va phi
tuyén vat liéu. Dua trén dac diém d6, cac phuang phap phan tich
truc ti€p da dugc chap nhan cla cac bo tiéu chuan thiét ké I6n va sur
dung rong rai hién nay [1-3]. Trong phuong phéap phan tich truc tiép,
qua trinh tinh toan sé lan lugt theo cac budc tai chia nhé nham nam
bét su thay d6i trang thai lién tuc cla cdng trinh khi chiu tai trong.
Do dé, phuong phép nay cho phép xéac dinh dugc toan bé Ung xU
cla cong trinh khi chju tai (dudng cong quan hé tai trong-bién
dang). Tlr d6 kha nang chiu tai cia toan bo céng trinh dugc xac dinh,
lic nay, viéc danh gia an toan clia cong trinh khéng can st dung dén
céc cong thic phc tap dugc cung cap trong tiéu chuan ma chi can
so sanh mét cach don gian gilra kha nang chiu tai cia toan bo hé
két cdu va tai trong tac dung. Song song véi dé, khi céng trinh chiu
tai trong dong dat, d€ danh gia chinh xac ing xu phi tuyén phic tap
cUa két cau thép, cac phuong phap phan tich dong phi tuyén dugc
uu tién st dung.

Gan day, t6i uu hoa két cau déng vai trd quan trong trong phan
tich va thiét ké gian thép vi n6 gitip giam chi phi két cdu ma van dam
bdo an toan cho cong trinh. Trong bai toan téi uu hoa gian thép, tiét
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dién céc thanh gian thudng dugc lua chon la cac bién thiét ké dé toi
thiéu héa khéi lugng clia ca hé két cau. Cac thuat toan mé-ta o-rit-
tic dugc coi la cdng cu manh dé€ giai cac bai toan t8i uu. Mot s6 thuat
toan ndi tiéng co thé ké dén & day la GA [4], tim kiém Tabu (TS) [5],
HS [6], PSO [7], t6i uu hoa dan kién (ACO) [8], v.v. Phan tich truc tiép
clng dugc nhiéu nha nghién ctiu 4p dung vao trong bai toan téi uu
V@i cac vi du dién hinh I3 tai liéu [9-12]. Bai toan téi uu xét dén dong
dat cing dugc quan tam nghién ctu [13-16]. Tuy nhién, khi xét dén
tai trong déng dat, cac nghién ctu hién nay thudng ap dung cac
phucng phap phan tich phd nham gidm thiéu thai gian tinh toan.
Cach tiép can nay cho két qua tinh toan chap nhan dugc. Tuy nhién,
dudi khia canh phan tich phi tuyén ctia céng trinh thi chua phu hgp,
chua danh gia dugc day du tng x phi tuyén clia két cau khi chiu
déng dat. Dac biét, theo sy hiéu biét ctia tac gia, chua c6 nghién ciu
nao vé téi uu két cau gian chiu tai trong dong dat st dung phuong
phap phan tich truc ti€p va dong phi tuyén.

Trong bai bdo nay, bai toan thiét ké t6i uu két cau gian chiu tai
trong dong dat dugc xay dung. Phuong phap phan tich két cau dugc
chia thanh hai budc: (1) ban dau cong trinh chiu tai trong tinh nén
phuong phép phan tich truc ti€p dugc sirdung va (2) khi cong trinh
ti€p tuc chiu déng dat, phuang phap dong phi tuyén dugc st dung.
Thuat toan t6i uu dé gidi bai toan trén la thuat toan tién hoéa vi phan
(DE). Cau gian phéng 113 thanh dugc xem xét dé€ danh gia hiéu qua
clia nghién ctu. Noi dung tiép theo ctia bai bao dugc trinh bay nhu
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sau. Trong phan 2, bai toan t6i uu dugc thiét lap. Phan 3 gidi thiéu
phuong phéap phan tich truc tiép dugc sir dung cho phan tich két
cdu gian thép chiu tai trong tinh va tai trong dong dat. Phan 4 la
trudng hop nghién ctu va cudi cung la két luan.

2. THIET LAP BAI TOAN TOI UU
Ham muc tiéu clia bai toan la téng khéi lugng cla hé gian
dugc thé hién trong céng thic sau:

d d,‘
MinW(X)=p Y | 5> L m
=1\ j=1

trong dé o lakhdilugng riéng clia vat liéu; d 1a s6 lugng bién
thiétké&; X =(x;,x,,..,x,) lavectobién thiét ké ciing chinh la dién
tich tiét dién thanh dan; d, la s6 thanh dan trong nhém phén ti
thanh thui; Ll.]. la chiéu dai ctia thanh dan thur j trong nhém phan
ta thui.
Diéu kién rang budc tuong Uing vdi cac té hgp tai trong & trang
thai gi¢i han cuong do la:
R
cfP=1-"L<o )
Si
trong d6 R, va S, tuong ting la kha nang chiu tai cta két cdu
va hiéu ung do tai trong tac dung & t& hgp tai trong thir .
Diéu kién rang budc vé chuyén vi cho cac t6 hgp tai trong st
dung la:
A
c = fsu] 10 @3)

u
L]

Trong d6 A, ; va Af/. la chuyén vi clia nut thi i va gia tri gidi
han tuong Uing clia né & t8 hgp trang théi gidi han sir dung thi j.

Bai toan t6i uu c6 diéu kién rang budc sé dugc chuyén vé bai
toan t6i uu khong cé diéu kién rang budc bang phuong phép ham
phat thé hién qua céng thiic sau:

W(X)=(1+f +ayBy)xW(X) (4)
Trong dé:

) =Z(max(c,@,o))
5-3 Zm( .0)

véi &, va ar, lacactham s6 phat tuong ting véi cac diéu kién

(©)

rang budc vé cudng dé va chuyén vi.

3. PHAN TiCH PONG PHI TUYEN CHO KET CAU

Quy trinh giai phan tich truc ti€p cla gian thép chiu tai trong
déng dat gom hai giai doan, trong dé phan tich tinh duéi tac dung
clia tai trong tinh, tai trong dong va tai trong gié dugc thuc hién
trudc ¢ xét dén cac hanh vi phi tuyén tinh phi dan hoi; sau do, ti
trang thai clia két cau trong phan tich tinh, phan tich dong phi tuyén
dugc thuc hién. Trong phan tich tinh, thuat toan diéu khién chuyén
vi tng quét (GDC) [17] dugc sir dung dé gidi cac phuong trinh phi
tuyén. Uu diém cla thuat toan GDC la (1) kich thudc budc dugc diéu
chinh ty déng; (2) né ¢6 thé tu thich tng véi sy thay déi ctia hudng
tai; (3) va, phan tich tuong ddi 6n dinh tai cac di€m tdi han. Chi tiét
vé thuat toan GDC c6 thé tim doc trong tai liéu [18].

D3i vai phan tich dong phi tuyén, phuong phap Newmark dugc

st dung. Phuang phap Newton-Raphson cling dugc st dung dé loai
bo cac lyc du trong cac budc thai gian. Phuong trinh dao dong cda
cong trinh cé dang:

[M]{AX} +[C]{AX} +[KJ{Ax) ={AF) 6)

Trong d6 {AX}, {AX} va {AX} la cac vecto gia tang chuyén
vi, van téc va gia t8¢; [ M |, [C ] va [ K | 1an lugt la cac ma tran khéi
lugng, gidm chan va dé cling tiép tuyén; {AF} la vecto clia taitrong
gia tang.

St dung phuong phap Newmark véi cac hé s6 y=1/2 and
£ =1/4,taxac dinh dugc téng chuyén vj, van téc va gia téc & 1an
I3p dau tién cda thai gian ¢+ At la:

(Xt} = (X} +{Ax) @)
(== (R} + o {ax) ®)
(Fanf =~} {0} + =5 {ax) ©
& budc 13p thir (k+1) la:

{Xn+l}:{Xn}+{AXk+]} (10)
(o} =-{ )+ faxe1) (an
{X} =—{%}—%{&}+§{AX"“} (12)
Trong dé:

{AX"“} - {AX"} +{aAx) (13)

(aax} =[R ] ({Fuur ) -[MF} LT}~ (P 09

3. THUAT TOAN TIEN HOA VI PHAN

Thuat toan t6i uu DE dugc dugc Storn va Price gidi thiéu lan dau
tién vao nam 1995 [19] véi cac budc chinh nhu sau:

a) Khdi tao: Dau tién, NP ca thé X, :(xj)(j =1,..,D) dugctaoramot
cach ngau nhién tur mién gia tri cho trudc cha bién thiét ké.

b) Dot bién: Tuong ting véi mébi ca thé X, , mot ca thé dot bién
V =(1,,....vp ) dugc tao ra dua trén ky thuat dot bién DE:
DE/rand/1: V =X, +Fx(X,, =X, ) (15)
DE/best/1: V = Xy, + F x (X, =X, ) (16)

Trong do6: F la bién do dot bién; X,,,, la ca thé t6t nhat trong
quén thé hién tai; 7}, 7, va 7; la 3 56 tu nhién ngau nhién dugc lya
chon trong khoang [1,D | vathéaméan diéukién i # 1, # 1, £ 7;.
¢) Lai tao: Ca thé U = (uy,u,...,up ) dugc tao ra thong qua viéc lai
taogita X; va V nhusau:

= {vj if (mnd(O,l) < CR) hoac (j =I)

X TH khac

(17)

d) Lua chon: U = (uy,uy,...,up ) sé& dugc lya chon thay thé cho vi
tri cGla X; trong quan thé méi néu gia tri ham muc tiéu cla né t6t
hon clia X; .
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Hinh 1. Gian phang 113 thanh

4. TRUONG HOP NGHIEN CUU

Trudng hop dugc xem xét 1a cau gian phang 113 thanh c6 so 90,000
d6 hinh hoc nhu trong Hinh 1. Nhu trén hinh vé thé hién, tiét _ 85,000
dién thanh gian dugc chia thanh 43 nhém khéc nhau va clng %ngg_(]oo
chinh la 43 bién thiét ké trong bai toan t6i uu. Tiét dién thanh 2 75,000
gian dugc gidi han trong khoang gia tri [3870.96,22580.6] (mm?2). < 70,000
T6 hgp cudng dé dugc xem xét 13 (1:25D+1.75L) va té hop s g 65,000
dung la (1.0D+1.0L) vé&i giGi han chuyén vi theo phuong ding la g
10.5 (mm) tai cac nut. D va L |a tinh tai va hoat tai dugc quy vé | 60,000
cac nut gian & duong xe chay trén vdi gia trila D = 100 (kN) va L 5 55000
=50 (kN). Vat liéu thép dugc st dung 1a 1a thép A992. Tai trong - 50,000
déng dat tdc dung 12 tai El Centro c6 phé nhu thé hién trong Hinh 45,000 1
2. Tai trong dong dat dugc xét dén cung té hadp st dung véi gid 40,000 - . . .
thiét khéng ché gia tri chuyén vi ngang la 0.025 chiéu cao cla 0 1000 2000 3000 4000 5000
cau tuong Ung véi 182.9 (mm). Cac théng s6 sif dung trong S6 vong tién hoa
chuong trinh t&i uu 1a: S6 cac thé trong quan thé: DEpop = 25, s6 Hinh 3. Qué trinh t6i uu cla 6 1dn chay
vong tién hoa: Maxltr = 5000, F = 0,7, CR = 0,6.
Két qua t8i uu dugc thé hién trong Bang 1 sau 6 lan chay doc 90,000
lap. K&t qua cho thay rang, thuat toan DE tim dugc nghiém tGi 85,000 Lin chay tét nhit
uu t6t nhat 1a ¢6 téng khéi lugng clia hé bing 46.392 (tan). Gia 2 80,000 - —— Trung binh céc lin chay
tri t6i uu tim dugc kém nhat |a 48.286 (tan), c6 do chénh léch so £ 75.000
véi gid tri tt nhat chi 13 1.894 (tdn), tuong duong véi 4.08%. Diéu = 20000 |
nay cho thdy rdng thuat toan DE rat hiéu qua trong viéc giai 2 65.000
quyét bai toan t6i uu hé gian phi tuyén chiu tai trong dong dat. g
. A . . 1A e s A 2 N o . 60,000 4
D6 chénh léch gitra cac lan chay t6i uu la khong qua 16n cling thé =
hién su én dinh cta thuat toan. Hinh 3 thé hién qua trinh t6i uu "5 35:000 1
cla 6 lan chay doc lap. Co6 thé thdy rdng t6c do hoi tu cla ca 6 8 50,000 1
45,000 -

lan chay la tuong d&i nhu nhau véi su khac nhau khong dang ké.
Diéu nay khang dinh thém tinh én dinh cla thuat toan téi uu 40,000 . T T T
trong viéc giai bai toan dit ra. Bén canh d6, Hinh 4 minh hoa lan 0 1000 2000 3000 4000 5000
chay cé két qua tot nhat va trung binh cla ca 6 1an chay. , S0 vong UET} h0§ ‘

Hinh 4. Qué trinh t6i uu tuong ting vdi nghiém t6i uu tt nhat va trung binh cc lan chay

1.2 1
08 | Bang 1. K&t qua téi uu
Bién thiét ké (mm2) DE
504 1 4658.055
s 2 4658.055
5 3 5141.925
2 4 5999.988
5 4658.055
e 6 10903.204
2 7 4658.055
Time (s)
8 10322.560

Hinh 2. Téi dong dat El Centro
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9 5141.925 vi phan (DE) dugc st dung dé giai bai toan dugc xay dung. Két qua
10 8967.724 tinh todn cf‘Eiu gian thép phang 113 thanh dugctr‘lnh béy.Thuéttoén
’ DE cho thay tinh hiéu qua trong viéc tim ki€ém nghiém toi uu va su
1 4658.055 én dinh ctia qua trinh chay. Cac nghién ctu tiép theo sé tap trung
12 8709.660 vao viéc xay dung cac thuat toan t6i uu hiéu qua nham giam baét s
13 4658.055 lan phan tich két cau ctia chuang trinh.
14 5503.215 TAI LIEU THAM KHAO
15 4658.055 [1] Thai HT, Kim SE (2011). Nonlinear inelastic analysis of space frames. J. Constr. Steel
16 5141.925 Res.; 67: 585-92.
[2] Kim SE, Choi SH (2001). Practical advanced analysis for semi-rigid space frames.
17 4658.055 International journal of solids and structures 38:9111-131.
18 5503.215 [3] ANSI/AISC 360-10 (2010). Specification for structural steel buildings. Chicago (IL):
19 4658.055 American Institute of Steel Construction.
[4] Rajeev S, Krishnamoorthy C. Discrete optimization of structures using genetic
20 5503.215 algorithms. J Struct Eng 1992; 118: 1233-50.
21 5141.925 [5] Bland JA. Discrete-variable optimal structural design using tabu search. Struct
22 5503.215 Optim 1995; 10: 87-93.
23 5141.925 [6] Lee KS, Geem ZW. A new structural optimization method based on the harmony
’ search algorithm. Comput Struct 2004; 82: 781-98.
24 5503.215 [7] Perez RE, Behdinan K. Particle swarm approach for structural design optimization.
25 4658.055 Comput Struct 2007; 85: 1579-88.
[8] Camp C, Bichon B, Stovall S. Design of steel frames using ant colony optimization. J
26 4658.055 Struct Eng 2005; 131: 369-79.
27 4658.055 [9] Ha, MH, Vu, QV, Truong, VH (2020). Optimization of nonlinear inelastic steel frames
28 4658.055 considering panel zones. Advances in Engineering Software 142, 102771.
29 6999.986 [10] Ha, MH, Vu, QA, Truong, VH (2018). Optimum design of stay cables of steel cable-
stayed bridges using nonlinear inelastic analysis and genetic algorithm. Structures 16, 288-
30 17096.740 302,
31 10322.560 [11] VHTruong, HM Hung, PH Anh, TD Hoc (2020). Optimization of steel moment frames
32 5503.215 with panel-zone design using an adaptive differential evolution. Journal of Science and
Technology in Civil Engineering (STCE)-HUCE 14 (2), 65-75.
33 9999.980 [12] VH Truong, SE Kim (2018). An efficient method for reliability-based design
34 12129.008 optimization of nonlinear inelastic steel space frames. Structural and Multidisciplinary
35 5141.925 Optimization 56, 331-351.
[13]Xu L, Gong Y, Grierson DE. Seismic design optimization of steel building
36 4658.055 frameworks. J. Struct. Eng. 2006; 132(2): 277-286.
37 5503.215 [14] Gong Y et al.. Energy-based design optimization of steel building frameworks
38 5141.925 using nonlinear response history analysis. J. Constr. Steel Res. 2012; 68 (1) (2012) 43-50.
[15] A. Kaveh, P. Zakian, Optimal design of steel frames under seismic loading using two
39 14774164 meta-heuristic algorithms, J. Constr. Steel Res. 82 (2013) 111-130.
40 21612.860 [16] VH Truong, SE Kim (2018). A robust method for optimization of semi-rigid steel
41 5999.988 frames subject to seismic loading. Journal of Constructional Steel Research 145, 184-195.
[17] Newmark NM. A method of computation for structural dynamics. Journal of the
42 4658.055 Engineering Mechanics Division 1959; 85(3):67-94.
43 7419.340 [18] Truong VH, Kim SE. An efficient method for reliability-based design optimization
Khoi lugng t6i uu tét nhat tim dugc (tan) 46.392 of nonlinear inelastic steel space frames. Struct Multidisc Optim 2017; 56(2): 331-351.
Khéi lugng t6i uu kém nhét tim dugc (tan) 48.286 [19] R. M. Storn and K. V.. Price. Differential evolution-a simple and efficient heuristic
o ! ’ ) for global optimization over continuous spaces. J. Global Optim, vol. 11, 1997, pp. 341-359.
Khéi lugng toi uu trung binh tim dugc (tan) 47.507
5. KET LUAN

Bai bao xay dung bai toan ti uu gian thép chiu tai trong déng
dat. Phuong phap phan tich phi tuyén dugc sir dung dé tinh toan
két cau bao gém 2 budc: (1) phan tich phi tuyén tinh phi dan héi cho
cong trinh chiju tinh tai, hoat tai va tai trong gid, (2) phan tich dong
phi tuyén dé tinh toan cho cong trinh chiju dong dat bat dau tirtrang
thai chiu tinh tai ctia toan hé két cau. Ham muc tiéu cda bai toan téi
uu la t8ng khdi lugng toan hé. Cac bién thiét ké la dién tich tiét dién
cac thanh gian dugc gia thiét la cac bién lién tuc trong mién gia tri
cho trudc. Cac diéu kién rang budc bao gém diéu kién vé cudng dé
va st dung theo cac t6 hgp tai trong tuang Uing. Thuat toan tién hoa
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TOM TAT

Bai bao gisi thigu vé phan tich dao dang va he sd dang luc
(HSBL) coa chuyén vi khi ket cdu cdu chiu téi trong xe ngéu
nhign. Tai trong xe thyc t&€ da duoc thu thap tai tram can Dau
Gidy va st dung thuat toan khii tao bién ngdu nhién dé tao ra
madt b dit lidu ngéu nhign. Nghién citu d& ma phang 10.000 |an
dé phan tich cho cdu Sudi Khoét trén dudng b cao tic Phan
Thigt - Dau Giay. K&t qua nghién citu cho thdy mdi quan hé giira
tai trong ddu vao va ddu ra rat phoc tap va khang don digu.
Phan b x4c sudt cia bién ngau nhién ciing réat phac tap. Da sd
ket qua vé HSBL déu lan hon gia tri dang dege ap dung trong
quy trinh thigt k& cdu tai nwac ta theo tieu chudn TOVNIIBZS-
[3:2017. Diéu nay cén duge lreu y trong qué trinh thigt ke va xay
dyng céu.

Tir khéa: Dao dang; hé sd dong luc; tai trong xe ngAu nhién; céu
Sudi Khoét.

ABSTRACT

This article introduces the analysis of vibration and dynamic impact
factor (DIF) of displacement in the case of a bridge structure subjected
to random vehicle loads. The actual vehicle load data was collected at
the Dau Giay weigh station, and a random variable initialization
algorithm was used to generate a random dataset of 3-axle loads. The
study performed 10,000 simulations to analyze the Suoi Khoet bridge on
the Phan Thiet - Dau Giay highway in Vietnam. The results showed that
the relationship between input and output loads is highly complex and
non-monotonic. The probability distribution of the random variable is
also highly complex. Most of the DIF results are higher than the values
currently applied in bridge design processes in Vietnam according to
TCVNHBZ3-13:2017 standards. This needs to be taken into account
during the design and construction of bridges.

Keywords: Vibration, Dynamic impact factor (DIF); random vehicle
|nads; Suni Khoet bridge.

1.DAT VAN PE

Tai trong déng do su dao déng cla xe la mot van dé rat
quan trong doi véi d6 bén clha cau, dac biét la trong bdi canh
hién nay khi ty 1& s dung cac phuong tién hang nang va téc do
cao trong giao théng ngay cang tang [1]; [2]. Phan I6n céng
trinh nghién ctu tap trung vao viéc phan tich bai toan dong luc
hoc tuong tac gilta cau va xe theo mé hinh tién dinh. Tuy nhién,
tuong tac dong luc gitta cau va xe la qua trinh tuong tac ngau
nhién do nhiéu nguyén nhan, bao gém tinh ngau nhién cta dé
g6 ghé mat cau, van téc cua xe, khéi lugng va hién tugng dong
pha, léch pha cta hoat tai di déng khi chay vao cau. Mot sé
nghién ctu chi xem xét ngau nhién trong kich thich do do
nham bé mat dudng trong khi d6 cac théng sé hé théng cua ca
hai cay cau va phuong tién dugc coi la xac dinh. Nhiing céng
bé nay chu yéu dugc phan loai thanh phuang phap mién tan sé
[3, 4] va phucong phap mién thai gian [5, 6]. Nhitng céng bé
khéac bao gom su ngau nhién vé khéi lugng, dé cing, giam xoc
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va van téc di chuyén [7,8] cta phuong tién di chuyén va
phuong phap nhiéu loan da dugc st dung dé danh gia sé liéu
théng ké cta phan Ung cau tric theo ngau nhién kich thich.
Williams va céc céng su [9] da dé xudt mot thuat toan hiéu qua
cho dao déng ngau nhién khong ding cta hé théng cau-xe.
Phuang phap kich thich gid dugc mé rong dé xi ly phan tich
ngau nhién cac hé théng cau xe phu thuéc vao thai gian, trong
do céc dac tinh théng ké clia cac phan ting déng dugc tinh
todn. M. Gtadysz and P. Sniady [10] d& trinh bay phan tich
quang phé vé dao déng clia dam véi cac tham sé khong chéc
chan dudi tdc dung clia luc ngdu nhién trén tau. Gia thiét rang
tan so riéng cla cau la khéng chéac chan va dugc mé hinh hoa
bang sé md, bién ngau nhién hodc bién ngau nhién ma. Két
quad thu dugc cac ham mat do phd cla phan ung dong cua
dam. Nguyén Xuan Todn va cac céng sy ([11,12]) da nghién ctu
dao déng clia cac két cdu cau dudi tac dung cua tai trong di
dong, xét dén do gbé ghé ngdu nhién cda mat cau. Két qua
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nghién ctu da giai quyét dugc van dé tuong tac déng luc hoc
ngau nhién cla cau dudi tac dung cla tai trong di déng trén
mat cau khéng bang phang.

Cac tai trong ngau nhién cla xe va hang hda trén xe déng vai
trd quan trong trong tuong tac gilta cau va xe va la mét ngudn
ngau nhién dang ké&. Tuy nhién, ching chua dugc nghién ctu day
du trong van dé tuong tac gilia cau va xe. Trong nghién cdu nay,
phucng phap Monte-Carlo dugc st dung dé tao ra cac di thudng
ngau nhién trong tinh toan déng. D& thu thap sé liéu vé tai trong
xe, c6 thé st dung cac tram can dong trén dudng, trén cau hoac
bdng cac tram can tinh. Ngoai ra, dit liéu vé tai trong xe ndng va xe
qua tai c6 thé dugc thu thap thédng qua diéu tra théng ké. S6 liéu
thuc té vé tai trong xe chay qua cau trong nghién ctu nay dugc
thu thdp tai tram can Dau Giay. Cdc mo phong sé dugc thuc hién
dé phan tich dao dong va hé s6 déng luc clia cdu Sudi Khoét thudc
doan dudng bé cao téc Phan Thiét - Dau Gidy. Cau dam bé tong
c6t thép don gian gém 1 nhip chiéu dai 18.6m dugc dua vao mé
hinh tinh toan chiu tac dung cda tai trong xe ngau nhién.

2.COSGLY THUYET

2.1. Thu thép va co'sé ly thuyét xit ly sé liéu tai trong

Dua trén két qua thu thap s6 liéu tai Tram can Dau Gidy, udc
lugng phan bé xac suat cla tai trong truc. Théng qua thuat toan
khoi tao bién ngau nhién (Pseudo - Random Process Generator)
[13] @€ tao ra mét déng nhat bién ngiu nhién déc 1ap c6 phan
phoi. Bang cach thuc hién mé phong 10.000 lan, mét bo di liéu
ngdu nhién cla tai trong xe 3 truc da dugc tao ra va thé hién trong
Hinh 1. Két qua cho thay rang d{ liéu dugc tao ra dat muc do6 phu
hop cao ddi vai tai trong clia xe truc thi ba va thé hién tinh hiéu
qué ciing nhu d6 chinh xac cta thuat toan khéi tao bién ngau
nhién da dugc st dung.

1400

- Ma phong ngau nhien tai trong xe
Dui lieu thue nghiam

1200 r
1000

800

Tan suat xual hien

600 . 1
4 J
MR
0 l III....- —

5 10 15

0

=2
=]

(=
L=

i ‘ ) ) Tai trona xe
Hinh 1. Bi€u d6 tan sudt xuat hién

Kernel density estimation (KDE) la mét phuong phéap dé udc
tinh mat d6 xac suat ciia mét bi€n ngdu nhién khéng dugc biét
trudc, dua trén mét tap hop cac quan sat. Phuong phdp udc tinh
hat nhan la mot ky thuat udc tinh mat do phi tham s6, khéng yéu
cau gia dinh vé phan phéi cta dir liéu. Ky thuat nay cho phép tao
ra mét dudng cong mugt ma vdi cac diém di liéu. DE udc tinh mat
dd hat nhan, vé di liéu va tao mot dudng cong phan phéi bang
cach tinh toan khoang céach cta cac diém doc theo phan phdi.
Ham hat nhan dugc st dung dé€ can nhic cac diém trén tap di liéu.

2.2. M6 hinh tinh todn

Tai trong xe ba truc di chuyén trén két cau cau dam bé téng
c6t thép gém 1 nhip dam 18.6m dugc mé ta nhu hinh 2.

IR ——
OO =

A .

\ ! |

Hinh 2. So d6 tai trong xe di chuyén trén cau

St dung mé hinh phan ti thanh d& mé hinh héa tuang tac gita
hoat tai xe ba truc di ddng va phan ti dam trén cau. Mo hinh héa
hoat tai xe gém ba truc xe, vGi truc xe thi n ¢é luc kich thich diéu
hoa tir ddng co truyén lén dugc moé ta bang G.singn. Khéi lugng cuia
than xe va hang hda trén xe dugc phan bé Ién truc xe thi n va mo
hinh héa théng qua khéi lugng min, va khéi lugng cda truc xe thd n
dugc mé hinh hoa théng qua khéi lugng man. M6 hinh cling mé ta
dé cling va d6 gidm chan cda nhip xe va I6p xe, vdi kin va din 12 d6
cling va do gidam chan ctia nhip xe; kan va dan lan lugt la d6 cling va
dé gidm chan cda 18p xe. Chiéu dai cla phan ti dam dugc dinh
nghia bdng L. Mbi t3i trong thi n trén xe tao ra mét chuyén vi
Wn(Xn,t) clia phan t&r dam tai vi tri clia tai trong d6 vao thdi diém dang
xét. Chuyén vi thdng ding clia khung xe tai vi tri truc n duogc dinh
nghia bang zin, chuyén vi thdng dung cua truc xe thi n duge dinh
nghia bang zan, chuyén vj tuong déi gitta khung va truc xe tha n
dugc dinh nghia bang yin, chuyén vi tuong déi gitia truc xe tha n va
phan ti dam dugc dinh nghia bang yan, va toa d6 cla truc xe thi n
tai thai diém t dugc dinh nghia bang x» (n=1, 2, 3).

w G,Sinv, G,Sinv, G,Siny,

) i
il mgl

(z) M m;-&

Hinh 3. M6 hinh phén tich phan tt dam va xe 3 truc

Su dung phuong phap phan ti hitu han xady dung phuong
trinh vi phan cia phan t&r dam va xe ba truc dudi dang ma tran nhu
au:
M,g+Cq+K,q=1, Q)]

Trong d6 M. la ma tran khoi lugng, Ce la ma tran can, Ke Ia ma
tran dé cliing hén hgp clia toan hé (xe va phan tir dam):

M, M. M, Con 0 0 K, 0 0
0 M., 0  C= 0 Cia Cin|s K= 0 Kia Ko (2)

0 0 M., C:Zw C:Zzl C:z;z K, Ko Ko,

wv

M, =

4,9,4, f,1an lugt la véctd gia td¢, van td¢, chuyén vi, luc hdn
hop dugc xac dinh nhu sau:

/4 w w F,
{4}: Zl ; {4}: Z, > {q}z Z {fe}: F, (3)
Z Z Z F

2 2 2 z2

W= [ul O U P, }T la vecto d6 doi nit cta phén ti dam

trong hé toa do dia phuong. ui, @1, Uz, @2 1an lugt 1a chuyén vi
thdng diing, chuyén vi xoay trén nut trai va nat phai cta phan to
dam.
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Fo=lf o F o BI'5 B =3 0[G,sing —(m, +m,)glh:
G, sin \I/.] —m, g fm.z] g

= Gfsin‘lf;—mlfg s Fy=qomy, g (5)
G, sin \I!N —myg —m,yy.g

Muww 1& ma tran khéi lugng, Cuw la ma tran can, Kww la ma tran dé
ciing ca phan t dam chiu uén. Cac ma tran va véc tg con lai co
thé tim thay trong tai liéu [14,15].

Nghién ctiu nay tap trung vao trudng hgp tai trong tac dung la
dai lugng lay ngau nhién ti cac tram can xe. Vi vay, gia tri mi, =
Mtruc n - Man trong cac phuaong trinh (4) va (5) 1a ngau nhién, cac
nhan t6 khac xem nhu 1a xac dinh.

2.3. Cdc tham sé6 co bdn caa két cdu va xe

Cau Suébi Khoét la moét trong cac cau trén doan dudng bd cao
t6c Phan Thiét - Dau Gidy. Day la cdu moét nhip, véi chiéu dai nhip
la L=18,6m. Mat cdt ngang cla cau dugc thiét ké véi 11 dam | bé
téng c6t thép nhu dugc mo ta trong hinh 4.

2777 S SN TS
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////!,,,,/ NS /{}\\\\\\\\\\\/}/\\\\\\\\\\}/}/}ﬂ
i / ? / %
| 0 i i 0
/ ) . v ) /
i _/ll l/—/—/_//é
11250 |

I 26000 |

Hinh 4. Mdt cat ngang cau Sudi Khoét

Tham s6 cau nhu sau: E=3230769,23 T/m? J4=0,30921 m#
F4=0,9522 m?; pF4=2,8 T/m, hé s& ma sat trong va ngoai lan lugt la
$=0,027 va p=0,01.

Tai trong di chuyén véi cac gia tri mii, mi2 va miz la cac dai lugng
ngau nhién dugc 1dy tir bo dir liéu dya trén dit liéu can xe tai tram can
Dau Gidy. Cac dit liéu con lai dugc 18y ti loai phuong tién phé bién
trong khu vuc. Xe ba truc dugc st dung trong mé phéng sé la xe
Foton véi cac théng s6 sau: m21=0,26 T; m=m2=0,87 T; k=120 T/m;
ki=ki3=260 T/m; k»=240 T/m, k»=k»=380 T/m; dn=0,7344 Ts/m;
di2=013=0,3672 Ts/m; d21=0,4 Ts/m; d2p=d»3= 0,8 Ts/m.
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3. AP DUNG PHAN TiCH CAU SUGI KHOET

3.1. Phén tich dao déng cia céu

Vi méi gia tri cla trong lugng xe, 4p dung phuong phap phan
tl hitu han va phuong phap Runge-Kutta dé thu dugc cac phan
Ung tinh va déng cla cac phan t& dam. Sau khi phan tich vai bo di
lieu ngdu nhién dau vao vdi N=20000, két qua thu dugc biéu do
dao déng ctia chuyén vi thang duiing (Uy) va chuyén vi xoay (Uz) tai
Vi tr| gan nhlp (nut 3) ducc the hlen tren hlnh 5 va hlnh 6

Hinh 5. Két qué chuyén vi thang diing Hinh 6. Két qua chuyén vi xoay dong va
ddng va tinh tai %2 nhip tinh tai %2 nhip

Két qua phan tich dao dong ctia hé théng cho thdy rang
chuyén vi dong dugc phan bé diéu hoa xung quanh két qua phan
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tich chuyén vi tinh. Khi xét dén tac dong cda luc can, sau mot thai
gian nhat dinh, dao dong ctia hé théng sé dan dan gidam va céc gia
tri chuyén vi va néi luc déng sé héi tu vé két qué phan tich tinh.
Diéu nay tuong thich vdi ly thuyét tinh toan dao dong cua két cau,
dac biét la trong trudng hgp tinh toan dao déng véi su xét dén tac
dong cua lyc can.

3.2. Phan tich hé sé déng luc cda cdu

Hé s6 dong luc la mot théng sé quan trong trong thiét k& cau
giup xéac dinh anh huéng cda tai trong déng Ién két cau cau. HSPL
thé hién ty lé gitra chuyén vi dong va chuyén vj tinh trong két ciu
cau dudi cac diéu kién tai trong dong. Theo AASHTO [16] va
TCVN11823-13:2017 [17], hé s6 nay dugc xac dinh nhu sau:

D
DIF — d max (6)

t max
Trong d6 Ddmax, Dimax 13 gid tri chuyén vi dong va chuyén vj tinh
I6n nhat ctia dam tai mét vi tri do tai trong xe di ddng gay ra.
Két qua thu dugc hé s6 déng luc chuyén vi thdng ding (Uy) va
chuyén vi xoay (Uz) tai cac vi tri ¥, ¥,3/4 nhip tuong Ung véi cac
nut 2, 3 va 4 dugc thé hién trén hinh 8 dén hinh 13.
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Hinh 7. Két qua HSBL cda Uy tai niit 2
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Hinh 8. Két qua HSL ctia Uz tai niit 2
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Hinh 9. Két qua HSDL ctia Uy tai niit 3
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Hinh 12. Két qua HSDL cta Uz tai niit 4

Két qua nghién ctru cho thdy phan bé xac suat clia bién ngau
nhién HSDL la rat phuc tap, c6 hai dinh va khéng tuan theo bat ky
quy tdc xac suat théng thudng nao, chdng han nhu phan phéi
chudn hodc phan phéi log-normal, chi c6 mét dinh duy nhat. Hon
nita, mGi quan hé gitta bién ngau nhién dau vao (tai trong xe) va
bién ngau nhién dau ra (HSDL) khéng tuan theo cung moét luat xac
suat. Diéu nay cho thdy méi quan hé anh xa gira ching khéng don
diéu.

Gia tri trung binh, 16n nhat, nhé nhat va phuong sai ctia hé sé
déng luc cta chuyén vi tai cac nat 2, 3 va 4 dugc thé hién trén
bang 1.

Bdng 1. Cdc ddc trung théng ké hé s6 ddng luc cta chuyén vj tai
cdc nut

HSBL clia chuyén vi HSBL cla chuyén vi

DPac trung thang dung xoay
théng ké Va Y2 Ya Va Y2 Y4

nhip  nhip  nhip  nhip  nhip  nhip
Gia tri 1.720 1675 1645 1675 1350 1.675
trung
binh
Gidtrilbn 1930 1.880 1.840 1.890 1.530 1.880
nhat
Gia tri 1510 1470 1450 1460 1.170 1.470
nho nhat
Phuong 0.122  0.119 0.113 0.125 0.105 0.119
sai

Trong bang 1, gia trj trung binh cta HSPL cho thay sy gia tang

cla né trong két cau cau chiu tai trong xe ngau nhién 1a 16n han so
VvGi cac quy dinh thiét ké cau theo AASHTO [16] va TCVN 11823-
2017 [17], véi gia tri la 1,33. Cac tai trong dugc st dung trong phan
tich la tai trong khai thac, véi mot s6 trudng hgp qua tai. Két qua
cho thay rang phan bé tai trong trén két cau la tuong déi 16n hon

50 V@i céc tiéu chudn thiét ké. Su khac biét gitta HSPL 16n hon tiéu
chuén c6 thé cho thay su khac biét trong phan b6 tai trong trén két
cdu cau, va viéc nay can dugc xem xét trong qua trinh thiét ké va
tinh toan dé ddm bao tinh an toan va dé bén cla két cau.

4, KET LUAN

Bai bao nay trinh bay viéc s& dung phuong phap phan tu
hitu han dé phan tich tuong tac déng luc hoc giita cau dam bé
tdng cbt thép va tai trong xe ngdu nhién. Biéu d6 dao déng cla
chuyén vi tinh va chuyén vi déng cung hé sé chuyén vi déng
luc tai cac nut dugc thé hién dua trén mé phoéng di liéu tai
trong ngau nhién. Két qua nghién ctu cho thdy méi quan hé
gitta bién ngau nhién dau vao va bién ngau nhién dau ra khéng
tuan theo cung mot quy luat xac suat. Phan I6n cac hé sé dong
Iuc cha chuyén vi déu cao haon gia tri dang dugc ap dung trong
qua trinh thiét ké cau & nudc ta. Nhirng két qua nghién ctu nay
c6 thé déng vai tro la tai liéu tham khao c6 gia tri cho cac ky su
dé phan tich va thiét ké cac cay cau an toan va thiét thuc phu
hop véi cac yéu cau van hanh.

LGi cdm on

Bai bao dugc tai trg bdi Truong Pai hoc Bach khoa - Pai hoc Ba
Nang véi dé tai cé ma s6: T2023-02-10.
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Phan cap QLNN vé xay dung céng trinh xu ly
chat thai ran sinh hoat dé thi: Thuc trang va

giai phap

Decentralization of state management on construction of municipal solid waste treatment

works: Situation and solutions

>THS DPANG ANH TUAN
Cuc Kinh té xay dung, B6 Xay dung

TGM TAT

Phan cép quén ly nha nude (LLNN) nai chung nhdm phan dinh r
chire néng, quyén han, nhiém vu cia céc cép tir Trung veng dén
dia phreng nham ting crang hidu lye, higu qué cia hoat dang
quén ly. Muc tigu cia phan cép OLNN vé xay dung cong trinh xir
|y chat thai rén sinh hoat da thi (CTRSHDT) ciing huang tai phan
dinh rd trach nhigm cia cac Ba. nganh cho dén dia phuong vé td
chirc thye hign céc ngi dung OLNN tir khau quy hoach, xay dung
cho d&n quén Iy van hanh céng trinh, ddm bao khép kin vang dai
cia cong trinh nay, dap ing duoc céc yéu cdu cia cang tac quén
ly CTRSHBT. Véi muc tigu da. nghién ciu sé tap trung tdng hop.
phan tich danh gia thuc trang phan cép OLNN vé xay dung céng
trinh xir ly CTRSHBT, tir da dé xuat ma hinh phan cap QLNN ph
hop ddi vai loai cang trinh dic thi nay.

Tir khaa: Chat thai rén sinh hoat da thi; cong trinh xtr Iy chét thai
ran sinh hoat da thi; phan cép quan Iy nha nuac.

ABTRACTS

Decentralization of state management in general aims to clearly define
functions, powers and duties of all levels from central to local levels in
order to enhance the effectiveness and efficiency of management
activities. The goal of the decentralization of state management over the
construction of municipal solid waste treatment works also aims to
clearly define the responsibilities of ministries, branches and Iocalities
for organizing the implementation of management contents from
planning, construction to management and operation of the work,
ensuring the closed life cycle of this work, meeting the requirements of
the management of municipal solid waste. With that goal, the study will
focus on synthesizing, analyzing and evaluating the current state of
decentralization of state management on construction of municipal solid
waste treatment works, thereby proposing a decentralized management
model the state is suitable for this particular type of construction.
Keywords: Municipal solid waste; municipal solid waste treatment
works; decentralization of state management.

1.DAT VAN PE

Thai gian vira qua, phap luat vé bao vé méi trudng (BVMT),
phap luat vé xay dung da cé nhiing thay déi dang k&, ngay cang
hoan thién han, trong d6 su thay d6i rd rét nhat la cong tac quan
ly chat thai rdn (CTR) noi chung va quan ly CTRSHDT néi riéng.
Su thay d6i nay khéng nhiing dién ra tir trong nhan thic vé quan
ly CTR sao cho hiéu qua, ma con hién dién trong xu thé thyc tién
hién nay la hudng t&i “kinh té tuan hoan”, thu héi nang lugng.
Truéc day, CTR dugc coi la nguén gay 6 nhiém moi trudng, chu
yéu dugc xr ly théng qua chon 1ap co hoc, khéng hgp vé sinh,
tén quy dat va dugc quan ly kém hiéu qua. Trach nhiém cua cac
Bo, nganh, dia phuaong trong cong tac nay cling chua dugc phan
dinh rd, van con su giao thoa. Nhan thic kip thai va dé gidi quyét
van dé nay, Chinh pha da théng nhat, phan cap lai chic nang,
quyén han, nhiém vu cla cac Bo, nganh, dia phuong [2] trong
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cong tac quan ly chat thai ran sinh hoat (CTRSH). Tuy nhién, sy
phéan cap chua toan dién nhu hién nay da dua dén khong it
nhitng bat cap, nhat la déi véi quan ly CTRSHDT, la van dé néng
hién nay khi khéi lugng CTRSH phat sinh tai d6 thi rat I6n, c6 xu
huéng ngay cang gia tang, trong khi cdc cong trinh x{ ly
CTRSHDT hién con yéu, chua dap ting dugc nhu cau xt ly, thusng
¢6 xu hudng qua tai.

Trudc thuc trang nay, viéc phan cap QLNN vé quan ly CTRSHDT
noi chung, QLNN vé xay dung cong trinh x{t ly CTRSHDT la cédp thiét,
dé phan dinh ré trach nhiém cla tiing cap, cd quan tu khau quy
hoach, dau tu xay dung (BTXD) va quan ly van hanh dam bao khép
kin vong ddi cGia du an, cong trinh, ti d6é cé dugc cong trinh x{ ly
hién dai, tién tién dap (ng muc tiéu xu ly triét d€ CTRSHDT, dem lai
loi ich kinh té& - xa hoi (KT-XH), méi trudng hudng téi phat trién bén
ving.
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2. TGNG QUAN LY THUYET PHAN CAP QLNN VE XAY DUNG
CONG TRINH XU LY CTRSHPT

2.1. Khdi niém vé phén cdp QLNN

Nha nudc c6 hai thuéc tinh co ban la “tinh giai cap” va “tinh xa
hoi” c6 m&i quan hé hitu co vé6i nhau, bién déi khéng ngling cling
VvGi su phét trién cda xa hoi [23]. QLNN dugc cho 1a mét dang quan
ly dac biét, mang tinh ddc trung cla giai cap va xa héi, tac dong véi
pham vi rong dén toan bod cac chu thé trong xa hoi. Nhiéu nghién
clu da phan tich, lam ré ndi ham clia QLNN véi dinh hudng long
ghép bén chat clia quén ly véi cac dac trung co ban ctia nha nudc
(18], [12], [22]) hodc nhan manh dén vai trd, cdng cu quan ly ([6],
[10]). Tuy cling tuong tu nhu QLNN néi chung, QLNN vé xay dung
noi riéng nhung QLNN vé xay dung céng trinh x{ ly CTRSHDT van
c6 nhing nét dac trung co ban nhat dinh, gan vai dac thu cha loai
cdng trinh nay. Tac gia cho rang “QLNN vé xay dung céng trinh x{
ly CTRSHDT la hoat ddng quan ly clia co quan nha nudc déi véi cac
chti thé ciing nhu cac méi quan hé lién déi cta ho trong xa hoi
thong qua hé thong luat phap, co ché, chinh sach,... trong cac khau
tu lap chién lugc, quy hoach, PTXD dén van hanh va déng ctia cong
trinh dé dap Uing dugc cac yéu cau vé KT-XH va méi trusng”.

Pé thuc hién chic ndng quan ly, nha nudc phai thuc hién phan
cap dé quy dinh quyén han va trach nhiém clia cac don vi thudc cac
cdp, cac nganh quan ly trong hé théng QLNN ti Trung uong dén dia
phuong thdng qua cac chiic ndng soan thao, ban hanh van ban luat
va hudng dan thuc hién luat, kiém tra qua trinh thuc hién, diéu chinh
quy trinh va cac diéu kién thuc thi trong phan loai chat thai, céng
nghé xt ly, qua trinh BTXD va van hanh cong trinh xt ly CTRSHDT
[10].

Phan cap QLNN da dugc dé cap & nhiéu nghién ctu theo cac goc
dé khac nhau. C6 nghién ctu cho rang “Phan cap QLNN la sy phan
dinh thdm quyén, trach nhiém gitta cac cap chinh quyén trén co s&
bao dam su phu hgp gitia khéi lugng va tinh chat thdm quyén vai
nang luc va diéu kién thuc té cta ting cdp nham tang cudng chat
lugng, hiéu luc va hiéu qua cla hoat ddng QLNN” [10]. Theo y kién
khac thi “Phan cap QLNN la mét loai hinh t6 chic va hoat ddng quan
ly dugc phap luat quy dinh, trong dé cac co quan dugc sap xép theo
thi bac khac nhau lam thanh cac cdp ctia hé théng quan ly, méi cap
dugc giao nhiém vy, quyén han, trach nhiém nhét dinh d€ phat trién
tinh ty chd, ndng dong va sang tao clia minh nham thuc hién nhiém
vu dugc giao dat hiéu qua cao nhat” [26] hodc “Phan cap QLNN la
viéc cdp trén chuyén giao nhiting nhiém vy, quyén han do minh ndm
gilr cho cap dudi thuc hién mot cach thuang xuyén, lién tuc bang
phuang thic ban hanh van ban quy pham phap luat, hodc bang cac
quyét dinh hanh chinh” [24].

Nhu vay, cdng cu hitu hiéu ctia QLNN dadm bao cho su nhat quén
trong quan ly ctia hé théng ca quan QLNN la hé théng phap luat.
Nhin chung, tuy c6 nhiéu céch ti€p can khac nhau nhung co ban
nhiéu nghién cdu ([5], [9], [10], [18], [19], [20], [21], [24], [25], [26],
[27]) déu hudng vé mét tu tuéng chung dé la su phan dinh chirc
nang, nhiém vy, quyén han va tradch nhiém gilta cac cap chinh
quyén nham dat dugc hiéu luc, hiéu qua ctia hoat déng quan ly. Tl
cac phan tich trén, tac gia cho rang “Phan cdp QLNN vé xay dung
cong trinh xdr ly CTRSHBT la su phan dinh ré chic nang, nhiém vu
va trach nhiém cua ting cap, tiing nganh thuc hién cac néi dung
quan ly phu hgp véi néng luc, diéu kién thuc thi clia ctia ho dam bao
su théng nhat, théng suét trong diéu hanh, quan ly”.

Nhu vay, theo tac gia:

(i) Ban chat clia viéc phan cap la “chia viéc, chia quyén” cho cac
cdp trong hé théng quan ly cing nhu cho cac bd phan clng cap
quan ly (ca ngang lan doc clia hé théng).

(ii) K&t qua cua viéc phan cap quan ly vé xay dung cong trinh xu
ly CTRSHDT la mang ludi cac co quan QLNN cuing cap va khac cap
dugc gan véi trach nhiém va quyén han tuong Uing trong viéc ra chl
truong, quyét dinh lién quan dén xay dung cac coéng trinh xu ly
CTRSHDT. Buic tranh phan cip sé thé hién cac quyén quyét dinh, phé
duyét hay t8 chuic thuc hién ting linh vuc, giai doan cda qua trinh
xay dung céng trinh xt ly CTRSHBT, tir viéc quy hoach vi tri, dia diém
cac cong trinh xt ly, DTXD va khai thac - van hanh thudc vé bo phan
nao trong mang ludi cac co quan QLNN ti Trung uang dén dia
phuong.

2.2. Nguyén tdc phan cdp QLNN

Viéc phan cap QLNN vé xay dung cong trinh xt ly CTRSHDT chiu
su chi phoi clia cac nguyén tac ca ban vé phan cap QLNN néi chung
bao gém [10]:

Tha nhdt, phai tuan tha nguyén tac chung vé phan cap quan ly
da dugc M. Weber, H. Taylor va H. Fayol luan ban ([7], [28], [29]);

Thirhai, ddm béo tinh théng nhat clia quyén luc nha nudc, c6 su
phan cong, phéi hop gilta céc ca quan nha nudc trong viéc thuc
hién quyén lap phép, hanh phap va tu phap;

Tha ba, phan cap phu hgp véi trinh @6 phat trién KT - XH trong
ting giai doan, dac thu ctia nganh, linh vuc, diéu kién va kha nang
phat trién cda tiing khu vuc, vung lanh thé, don vi hanh chinh - 1anh
thé, véi dé thi, néng thén, véi xu thé mé clia, hdi nhap khu vuc, quéc
té;

Thir tu, dm bao tinh hiéu qua QLNN, thé hién & hiéu qua téng
hop - hiéu qua KT - XH;

Tha nam, phai bao dam tuong Ung gilta nhiém vu, quyén han,
trach nhiém véi nguén luc tai chinh, t6 chic nhan su va cac diéu
kién can thiét khac, phai déng bé, an khdp gitia cac nganh, linh vuc
c6 lién quan;

Thd sdu, phan cap phai dugc thuc hién trén co s& mét hé théng
thé ché& déng bo, théng nhat, gan vai d6i méi ca ché va bao dam
quyén tu chu, tu chiu trach nhiém clia cac cdp chinh quyén, cla cac
don vi co sé.

Nhin chung, cac nguyén tac phan cap QLNN néu trén déu nhan
manh dén viéc phan cdp va phan quyén nham hudng t6i bao dam
suthéng nhat clia quyén luc nha nudc (thé hién & cac quyén), déng
th&i ddm bao phan dinh ré trach nhiém, quyén han, tai chinh, nhan
su cho tiing cap, tiing nganh, tiing linh vuc théng qua mét hé théng
van ban quy pham phap luat phu hop véi tiing giai doan phat trién
KT-XH.

Theo téc gid, ngoai nhiing nguyén tac néu trén cé thé bé sung
thém cac nguyén tac sau:

- Coi trong va tin tudng nang luc clia cd quan QLNN cap dudi.
N&ng luc ctia co quan QLNN cip dudi thé hién & s6 lugng va trinh
dé nhan su, khéi lugng cong viéc thudng xuyén dam nhiém, nguén
tai chinh va co s& vat chat;

- Nghién cttu két hgp chat ché cach tiép can chinh tri, hanh chinh
va ngan sach trong phan cap;

-Van dung co s& ly luan vé Gy quyén trong quan ly dé phan cap
QLNN trong mot s6 diéu kién cu thé va can thiét.

2.3. Cdc hinh thirc phén cdp QLNN

Viéc phan cdp QLNN vé ca ban dugc thé hién dudi ba dang
chinh d6 1a “phan cdp chinh tri”, “phan cap hanh chinh” va “phan
c&p ngan sach” ([5], [11], [27], [30]), cu thé nhu sau:

(i) Phan cdp chinh tri: la hinh thic phan cap, trong dé quyén han
va quyén luc chinh tri dugc chuyén giao mét phan cho cac cap chinh
quyén dia phuang.

(i) Phan cdp hanh chinh: la hinh thic chuyén giao quyén ra
quyét dinh, nguén luc va trach nhiém thuc hién mét sé dich vu cong
tur chinh quyén Trung uong xudng céac cap chinh quyén dia phuong.
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(iii) Phan cap ngan sach: la viéc phan bé nguén luc cho céc cap
chinh quyén ti Trung uong xudng dia phuong dua trén yéu t6 cong
bdng gilta cac vung, mién; ngudn luc sdn c6 va nang luc quan ly
ngan sach clia cac cap.

Phan cap quan ly theo “hé thng ma” dugc danh gia la xu huéng
hién nay, ttc la xem xét viéc phan cap QLNN dudi dang két hop, giao
thoa ca phan cap chinh tri, phan cp hanh chinh, phan cdp ngan
sach chi khéng xem xét don |é cac hinh thuc nay [5].

2.4, Cdc nhén t6 anh huéng dén phén cdp QLNN

Cac nhan té anh hudng dén viéc phan cap QLNN bao gobm (Bang 1):

Bang 1: Cac nhan t6 anh hudng dén phéan cap QLNN

STT Nhan té Néi dung

- Nang luc thyc thi cho cac cap chinh
quyén;

- Quan hé déi tac gitta Chinh phuq,
chinh quyén dia phuong;

- Nguén tai chinh, con ngudi va vat
luc dam bao thuc thi nhiém vu QLNN;
- Cong cu phap ly nham hé trg cho
mo hinh phan cap hoat déng nhu
khuén khé phép luat, thé ché, ca cau.

Nhiing diéu kién

tién quyét can co
dé phan cap dat

hiéu qua

- Mé&i quan hé can déi tai chinh (thu -
chi);

- M&i quan hé vé nhan sy;

- M&i quan hé vé t6 chuic.

Thé ché cu thé vé
2 quan hé trén -
dudi

Phan cap phai:

- G&n véi viéc chuyén giao tai chinh;
- Gén vai cac chinh sach thué, chinh
sach chi tiéu;

- Chénh léch trinh d6 cong chuc gilra
céc cap.

Su binh dang,
céng bang gitia
3 | caccaptronghé
thong hanh
chinh

Su gan két gilra
nhiém vu quanly | - Mdc d6 phat trién;

4 | hanh chinh nha - Su 6n dinh chinh tri, phat trién KT -
nudc vai su én XH.

dinh vimo

(Nguén: [21])

Bang 1 trén day cho thdy cac nhan t6 anh hudng tap trung vao
mot s6 ndi dung chinh nhu sau:

(i) Vé diéu kién phan cap nhu nang luc, cdng cu, moi lién hé va
quy dinh phap ly: gém cac yéu t6 cé vai tro la co s& dé c6 thé phan
cap hiéu qua.

(ii) Cac méi quan hé can c6 khi phan cp: thé hién méi quan hé
vé t6 chiic - nhan sy - tai chinh c6 thé thay déi khi phan cap.

(i) Hudng téi su binh dang, 6n dinh: tinh binh ddng, n dinh
dugc xac dinh trong méi tusng quan dén phan bé tai chinh, chinh
sach va trinh dé cong chuic, vién chuic giia cac cap; thé hién su én
dinh lau dai khi dugc phan cap.

3. THUC TRANG PHAN CAP QLNN VE XAY DUNG CONG
TRINH XU LY CTRSHDT

3.1. Quy dinh phdp ly lién quan phén cdp QLNN vé xdy dung
cong trinh xi ly CTRSHDT

3.1.1. Phdp ludt quy dinh phdn cdp vé chic ndng, nhiém vu cda cdc
B6, Uy ban nhdn dan cdp tinh lién quan dén qudn Iy CTRSHDT ndi
chung

Do c6 nhiéu thay d6i quy dinh vé loai CTR qua qud trinh hoan
thién cac Luat BVMT s6 52/2005/QH11 [13], s6 55/2014/QH13 [14],
s6 72/2020/QH14 [17] ma chiic ndng QLNN vé chat thai clia cac B,
nganh ciing bj thay déi. Luat BVMT s6 72/2020/QH14 da quy dinh
rd Bo Tai nguyén va Moi trudng la co quan thong nhat quan ly
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CTRSH (phu hgp véi chu truong ctia Chinh pha tai Nghi quyét s6
09/NQ-CP ngay 03/2/2019 tai phién hop Chinh phl thuong ky
thang 01/2019 [2]). Theo quy dinh cla Ludt nay, viéc quan ly CTRSH
(g6m cac hoat déng: (i) Phan loai, thu gom, luu gitt, chuyén giao,
trung chuyén, van chuyén CTRSH; (i) XX ly, x ly 6 nhiém, cai tao méi
trudng bai chén 18p CTRSH; (iii) Chi phi thu gom, van chuyén, xt ly
CTRSH) dugc phan quyén cho B Tai nguyén va Mai trudng va Uy
ban nhan dan (UBND) cap tinh véi cac trach nhiém cu thé [17]:

< Bo Tai nguyén va Méi truong

(i) T6 chiic huéng dan: phan loai CTRSH; b6 tri mat bang diém
tap két, tram trung chuyén; huéng dan moé hinh xt ly CTRSH tai dé
thi, ndng thon; phuong phap dinh gia dich vu x ly CTRSH; déng clta
bai chén 1ap CTRSH;

(ii) Ban hanh: tiéu chi vé cong nghé xi ly CTRSH; dinh muic kinh
té&, ky thuat vé thu gom, van chuyén, xt ly CTRSH.

< Uy ban nhan dan cap tinh

(i) Ban hanh cac quy dinh va té chuc thuc hién: quy dinh viéc
phan loai cu thé CTRSH trén dia ban; bg tri mat bang diém tap két,
tram trung chuyén; quy hoach, bé tri, giao dat kip thdi dé trién khai
xay dung va van hanh céng trinh xtr ly CTRSH, hé théng cac cong
trinh, thiét bi phuc vu quén ly CTRSH; quy dinh vé quan ly CTRSH
cla ho gia dinh, ca nhan; quy dinh gia dich vu thu gom, van chuyén,
xu ly CTRSH da dugc phan loai va hinh thiic, muc kinh phi hé gia
dinh, ca nhan phai chi tra;

(i) B& tri nguén luc, kinh phi: DTXD, van hanh hé théng thu gom,
luu gilt, trung chuyén, van chuyén va xd ly CTRSH; hé théng céc
céng trinh, thiét bi phuc vu quan ly CTRSH; x{ ly, cai tao méi truéng
bai chén lap CTRSH do nha nudc quan ly va béi chon lap CTRSH tu
phat;

(iii) Hinh thuc t6 chiic: UBND cac cap lua chon ca sé/don vi thu
gom, van chuyén va dan vi xt ly CTRSH théng qua hinh thiic dau
thau hodc hinh thic dat hang hodc giao nhiém vu.

Nhin chung, quy dinh phap ly vé quan ly CTRSH néi chung,
CTRSHDT néi riéng da dugc quy dinh ré rang cho tiing cap. O cap
Trung uong, B6 Tai nguyén va Moi truong la co quan chu tri xay
dung co ché, chinh sach va hudng dan dia phuong té chiic thuc hién
quan ly CTRSH. G cép dia phuong, UBND cép tinh t& chiic thuc hién
quan ly CTRSH theo tling nhiém vu ti viéc té chiic thuc hién phap
luat, b6 tri dat dai, nguén luc cling nhu lua chon hinh thiic t6 chiic
van hanh céng trinh xtt ly CTRSHBT hop ly. D& quan ly CTRSHDT dat
hiéu qua, nhat la & khau xtr ly CTRSHDT cac dia phuong phai cht
déng thuc hién tir khau quy hoach dén trién khai BTXD céng trinh
nay véi muc tiéu dap ting dugc yéu cau vé xit ly CTRSHDT phu hop
Vi tiing giai doan phat trién KT - XH clia dia phuong.

3.1.2. Phdp ludt quy dinh phéan cdp vé quan ly dau tu xdy dung céng
trinh xCr ly chdt thai rdn sinh hoat dé thi

Viéc t6 chiic xay dung, thuc hién quy hoach, quan Iy BTXD cong
trinh x{ ly CTRSHDT la trach nhiém cta UBND cép tinh dugc quy
dinh tai Luat BVMT s6 72/2020/QH14 (khoén 6 Piéu 78 [17]), cu thé:

(i) Quy hoach, b6 tri quy dat cho cong trinh xtt ly CTRSH;

(i) Giao dat dé trién khai xay dung, van hanh céng trinh xtr ly
CTRSH;

(iii) BO tri kinh phi cho viéc DTXD céng trinh xU ly CTRSH;

(iv) BO tri kinh phi cho viéc van hanh hé thong thu gom, luu gitt,
trung chuyén, van chuyén va xu ly CTRSH, hé théng céc cong trinh,
thiét bi phuc vu quan ly CTRSH.

Hién nay, t6 chic quan ly DTXD céng trinh xt ly CTRSHDT dugc
thuc hién theo quy dinh cda Luat Xay dung, Nghj dinh ctia Chinh
pht va cac Théng tu hudng dan ctia B& Xay dung vé quan ly du an
DTXD, quén ly chi phi DTXD, quan ly chat lugng céng trinh xay dung
va cac quy dinh khac cta phép luat.
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3.1.3. Phdp ludt quy dinh phédn cdp vé quan ly vén hanh, khai thdc
céng trinh xur ly CTRSHDT

Cac quy dinh tai Luat BYMT s6 72/2020/QH14 [17]1, Nghi dinh s6
08/2022/ND-CP ngay 10/1/2022 [4] cGia Chinh phu va Thong tu s6
02/2022/TT-BTNMT ngay 10/1/2022 [1] cda BO Tai nguyén va Moi
trudng da quy dinh UBND céac cap co6 trach nhiém lua chon co
s&/don vi xt ly CTRSH théng qua hinh thiic ddu thau hodc hinh thic
dat hang hoac giao nhiém vy, trong khi quy dinh tai Nghi dinh s6
32/2019/ND-CP ngay 10/4/2019 ctia Chinh phu thi dich vu x ly chat
thai thudc danh muc sy nghiép cdng st dung kinh phi ngan séach
nha nudc dugc thuc hién thong qua hai hinh thic la dau thau hoac
dat hang ma khong cé hinh thic giao nhiém vu. Hon nifa, theo quy
dinh ctia Nghi dinh s8 32/2019/ND-CP thi hinh thiic dat hang la viéc
co quan nha nudc chi dinh don vi su nghiép céng lap; nha cung cap
dich vu su nghiép cong khac; nha san xuat, cung ting san pham, dich
vu cdng ich dap Ung theo cac yéu cau, diéu kién dat hang ctia Nha
nudc nhung chua dé cap, quy dinh cu thé vé don vi su nghiép cong
lap thuc hién dich vu x{ ly chat thai. Vi cac quy dinh néu trén, co
thé hiéu, tu duy quan ly hién nay ctia nha nudc la tach bach khau
DTXD va van hanh cac cong trinh xt ly CTR n6i chung, cong trinh xt
ly CTRSHDT néi riéng.

Trong quan ly CTRSHDT, déi véi dich vu thu gom, van chuyén
CTRSHDT (hoat ddng thu gom, van chuyén cha yéu gdn véi yéu té t6
chtic, phuong tién van chuyén valao déng) nha nudc sé dé dang thuc
hién d&u thau hodc dat hang hon so véi dich vu xt ly, vi dé xu ly
dugc thi can c6 cong trinh x(r ly CTRSHDT va phai gan véi cong nghé
xU ly. Néu nhu nha nuéc DTXD céng trinh nay va ap dung cdng nghé
xU ly do mot don vi cung cép (gan vai yéu to s& hitu tri tué), sau do
t6 chiic dau thau hodc dat hang Iua chon don vi khac van sé tao ra
van dé vé su khéng dong bo, khé thuc hién hon.

3.2. Thuc tién vé quan ly xdy dung céng trinh xirly CTRSHDT

3.2.1. Thuc tién phan logi du dn ddu tu xdy dung céng trinh x ly
CTRSHDT

Theo quy dinh clia phap luat vé dau tu cong, du an DTXD cong
trinh xr ly CTRSHDT st dung ngudn vén dau tu cdng dugc phan loai
theo nhém A, B, C tuang ting véi tdng muc dau tu tir 1.500 ty déng
trg 1én; tir 80 ty dong dén dudi 1.500 ty dong trd 1én va dudi 80 ty
déng theo quy dinh cta Luat Dau tu céng s6 39/2019/QH14 [15].
Trong khi, du an nay thuc hién theo phuong thic d6i tac cong tu
(PPP) khong phan chia theo nhém du an ma theo quy mé téng muc
d4u tu t6i thiéu khong thap hon 200 ty dong (tri ving KT - XH dac
biét, khé khan thi khong thap hon 100 ty dong) theo quy dinh cua
Luat Bau tu s6 64/2020/QH14 theo phuong thuc PPP [16].

Viéc phan loai nhém du an BTXD la d& déng nhat véi viéc phan
c8p quan ly, phan dinh trach nhiém phé duyét, t8 chiic thuc hién du
an. Tuy nhién, viéc quy dinh cé tinh chung chung, mang tinh gidi
han (chi yéu cau du an c6 quy mé hon 200 ty dong hodc 100 ty
déng) nhu Luat Dau tu theo phuang thiic PPP thi viéc thu hit nha
dau tu vao cac dy an BTXD céng trinh xtt ly CTRSHDT phan nao dé
sé bi han ché, viéc quy dinh du an thuc hién theo phuong thic nay
can phai danh gia ddm bao tinh dai dién, phé bién vé quy mé cla
du an, vi thuc té€ quy mé clia cac du an nay c6 su khac biét phu thudc
vao diéu kién KT-XH cuda tiing dia phuong (dia hinh, nguén luc, dan
$8,...) cling nhu sy phat trién cGa khu vuc tu nhan trong linh vuc nay
(thé hién & viéc phat trién cong nghé, cong suat x{ Iy, nang luc quan
ly,...). Thay vi nha nuéc han ché vé quy mé téng muic dau tu clia dy
an BTXD céng trinh x{ ly CTRSHDT theo phuang thiic PPP thi cé thé
xem xét quy dinh vé tiéu chuan cédng nghé (nhu thu héi nang luong,
diénrac...), sdn phdm dau ra tao ra gia tri gia tdng, thic day cac linh
vuc khac phat trién...

3.2.2. Thuctién phan cdp vé thdm quyén trong thuc hién du dn ddu

tu xdy dung céng trinh xr ly chdt thai rdn sinh hoat dé thi

Cac du an DTXD cong trinh xt ly CTRSHDT dugc trién khai
thuc hién theo trinh tu cia du én BTXD, gan vi trach nhiém clia cac
chli thé ¢6 lién quan nhu ngudi quyét dinh dau tu, cht dau tu, co
quan chuyén mén vé xay dung. Thdm quyén clia cac chd thé nay
trong thuc hién cac dy an nay dugc phap luat nhu sau:

< Vétham quyén quyét dinh dau tu du an

Tham quyén quyét dinh dau tu clia ngudi quyét dinh dau tu déi
vGi du an BTXD cong trinh x ly CTRSHDT phu thudc vao cap quan
ly, nhém du an [15] [16], cu thé:

(i) Cha tich UBND cap tinh, cap huyén quyét dinh dau tu, phé
duyét du an sir dung vén dau tu céng tuang ung véi nhom A, B, C
(do cap tinh quan ly), du an nhom B, C (do cap huyén quan ly).

(ii) Du &n thuc hién theo phuang thic PPP do ca quan c6 thdm
quyén lap hoac do nha dau tu dé xuat thi Cha tich UBND cap tinh
phé duyét du an thuéc pham vi quan ly.

Luat BVMT s6 72/2020/QH14 [17] quy dinh UBND cap tinh la cap
c6 thdm quyén phé duyét du an BTXD céng trinh x{ ly CTRSHBT,
trong khi Luat Bau tu cdng s6 39/2019/QH14 [15] quy dinh thdm
quyén phé duyét dy an nay phu thudc vao cap quan ly, nhém du an
va c6 thé do UBND cép tinh hodc cap huyén phé duyét; du an thuc
hién theo phuong thic PPP do UBND cap tinh phé duyét. Thuc té,
trudc khi Luat BVMT s6 72/2020/QH14 ¢6 hiéu lyc thi hanh thi du an
DTXD céng trinh x& ly CTRSHDT str dung von dau tu cong & cac dia
phuacng c6 thé do UBND cap tinh hodc cap huyén dau tu. Véi quy
dinh cta Luat BVMT s6 72/2020/QH14 viéc BDTXD céac du an nay sé
bi bé hep, tap trung do cap tinh phé duyét.

% Vécha dau tu thuc hién du an

Can ct theo Nghj dinh s6 15/2021/ND-CP [3] UBND cap tinh c6
thé thanh lap Ban QLDA DTXD c6ng trinh ha tang ky thuat (HTKT),
trong dé cé thuc hién QLDA BTXD céng trinh xt ly CTRSHDT. Déi véi
cac du an do doanh nghiép la chi dau tu thi doanh nghiép tu thuc
hién dy an.

Két qua khao sat (Bang 2) cho thay da phan cac dia phuong da
thanh lap cac Ban QLDA BTXD chuyén nganh (dan dung va cong
nghiép; giao théng; ndng nghiép va phat trién ndng thén) va khu vuc
(quén, huyén) ma khoéng thanh Iap riéng Ban QLDA BTXD cong trinh
HTKT. Hon n(ia, thoi gian qua nhiéu dia phuong da sap nhap cac Ban
QLDA BTXD chuyén nganh cap tinh thanh mét Ban QLDA BTXD cla
tinh/ thanh phd dé thuc hién cac du an do UBND tinh phé duyét. Thuic
té hién nay, cac du an DTXD cong trinh xtt ly CTRSHDT dugc dau tu
bang ngudn vén dau tu cong cé su khac biét gilra cac dia phuang, co
thé do Ban QLDA DTXD khu vuc (quan, huyén) hodc chuyén nganh
quan ly (thuc té cha yéu la Ban QLDA DTXD céng trinh dan dung va
cong nghiép).

Bang 2: Tinh hinh t8 chiic Ban Quan ly dy an dau tu xay dung &
dia phuong

a1 gz SO dia
STT Ban Quan ly dy an phuong
1 Bfm QLDAA DTXD cong trinh dan dung va 43/63
cOng nghiép
5 Bgn QLPA DTXD céng trinh chuyén nganh 46/63
giao thong
3 Bar} QL.[A?A DATXD cong trinh ndng nghiép va 43/63
phét trién néng thén
4 Ban QLDA BTXD khu vuc (quan, huyén) 63/63
5 Ban QLDA DTXD tinh/ thanh pho 16/63

(Ngudn: Tdc gid)
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NGHIEN CUU KHDA HOC

Theo quy dinh trong Luat BVMT s6 72/2020/QH14 [17] va Luat
Pau tu cong s6 39/2019/QH14 [15], cac du an DTXD cong trinh x{ ly
CTRSHDT do UBND cép tinh phé duyét, nhung chua dé cap cu thé
dén co quan nao la cht dau tu. Day la van dé can giai quyét, khi quy
dinh ca phdap ludt cho phép UBND cdp tinh c6 thé t& chiic Ban
QLDA BTXD cong trinh HTKT d&€ QLDA BTXD céng trinh xd Iy
CTRSHDT nhung thuc té hién nay céc dia phuong lai khéng thanh
lap riéng Ban QLDA nay ma c6 xu huéng ddy manh viéc sap nhap
cac Ban QLDA chuyén nganh dé tinh gon b may.

%  Véco quan chuyén mén vé xay dung

Hién nay, theo quy dinh clia phap luat vé xay dung [3], co quan
chuyén moén vé xay dung (truc thudc Bé Xay dung va truc thuéc UBND
cap tinh) thuc hién thdm dinh Bao cao nghién ctiu kha thi, Bao céo kinh
té - ky thuat DTXD, thiét ké xay dung trién khai sau thiét ké co s& clia du
an BTXD cong trinh noi chung, du én BTXD cong trinh xt ly CTRSHDT
Nnoi riéng theo phan cap can clir theo nhdm du an, cap céng trinh (st
dung vén dau tu cong), hinh thic thuc hién du an (theo phuong thic
PPP) hoac (dugc DTXD trén dia ban hanh chinh tir 02 tinh tr& [én). Vé co
ban, viéc thdm dinh du an DTXD cdng trinh x{ ly CTRSHBT clia cd quan
chuyén mén vé xay dung da dugc quy dinh, phan cap ré rang.

3.2.3. Thuc tién quan ly van hanh, khai thdc cong trinh xa ly
CTRSHDT

3.2.3.1. Thuc tién vén hanh, khai thdc cong trinh xt ly CTRSHDT

Céc cong trinh xt ly CTRSHDT dugc BTXD véi muc tiéu khi van
hanh sé dap tng cong suat xi ly CTRSHDT, ddm bao phu hgp véi du
bao vé khoi lugng CTRSHDT phat sinh nhung thuc té€ nhiéu céng
trinh khi van hanh lai c6 cong suat thap hon nhiéu so véi thiét ké,
dién hinh nhu: Du 4n nha may xt Iy rdc cong nghé cao Phuang Thao
& xa Hoa Phu, huyén Long Hé, tinh Vinh Long (hoat déng véi muc
20% cong sudt xt ly theo thiét ké); Khu xu ly chat thai tap trung xa
Toc Tién, thi xa Phu My, tinh Ba Ria - Ving Tau (hoat déng véi muic
3,8% cOng suat xu ly theo thiét ké); Khu xtr ly chat thai Xuan My,
huyén Cam My, tinh B6ng Nai (hoat déng véi muic 43% cong suat
xU ly theo thiét ké),... Viéc van hanh cac cong trinh véi cong sudt xi
ly thdp han muc vai khi lap du &n, thiét ké khéng nhiing gay lang
phi nguédn luc dau tu ma con anh hudng tdi hiéu qua dau tu cta du
an cling nhu moi trudng xung quanh.

Mot s6 cong trinh lai xay ra tinh trang van hanh qua tai so vai céng
suat xtr ly thiét k€, thi du nhu: Khu lién hgp xt ly rac thai Léc Hoa, tinh
Nam Binh; Nha may xtr ly rac thai sinh hoat xa Hoang Trudng, huyén
Hodng Héa, tinh Thanh Héa,... Cac hién tugng trén cho thay can phai
xem xét, danh gia lai cdng tac du bao khéi lugng CTRSHDT phat sinh
trkhau lap quy hoach cho dén khi lap du én dau tu.

Mét s du an chua thé van hanh sau khi két thac xay dung vdi ly
do chua dap (ing day du cac yéu cau theo quy chuan, tiéu chuin vé
moi trudng cling nhu cac diéu kién trudc khi van hanh day chuyén
c6ng nghé x{t ly CTRSHDT. Trong s6 cac du dn nhu thé c6 thé ké dén
du an Khu xt chat thai & xa Bau Can, tinh Dong Nai; Nha may xu ly
rac Phu Quéc tai &p Bai Bon, xa Ham Ninh, huyén Pha Qudc, tinh
Kién Giang,... Viéc cham tré dua cac cong trinh nay vao van hanh
gay lang phi nguon luc, trong khi nhu cau x& ly CTRSHDT la van dé
hién hu, cap thiét.

Trong qua trinh van hanh mot s6 céng trinh cling xay ra tinh
trang phan déi, khong tng ho tir ngudi dan, ma nguyén nhan la do
cac cong trinh gay 6 nhiém cho moi trudng xung quanh, anh huéng
téi cudc séng clia ngudi dan. Nguyén nhan khac la muc hé trg cha
nha nudc déi véi ngudi dan séng xung quanh cong trinh chua thuc
su phu hgp so véi muc dnh hudng ma ngudi dan phai ganh chiju.
Dién hinh vé van nay la & Du an 1o d6t rac thai sinh hoat Dai Ngha,
tinh Quang Nam; Khu lién hgp xU ly chat thai Séc Son, TP Ha Noi;
Khu xtt ly rdc Ba Phudc, TP.HCM,...
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3.2.3.2. Thuctién vé co quan quan ly van hanh, khai thdc céng trinh
xtrly CTRSHOT
Khao sét cho thdy, hién nay viéc quan ly van hanh, khai thac
céng trinh xt ly CTRSHDT & cac dia phuong c6 thé do co quan QLNN
hoac doanh nghiép/don vi sy nghiép nha nuéc hoac cong ty/doanh
nghiép tu nhan quan ly véi ty trong nhu sau (Hinh 1):
60%

50%
40%
30%
20%

10%

0%
Co quan QLNN Cong ty/doanh

nghiép tir nhan

Doanh nglhiép/don vi
sir nghiép nha mrde

Hinh 1: (o cdu cdc co quan, don vi quan Iy vén hanh, khai thac cong trinh xt Iy CTRSHBT
tai cac dia phuong (Ngudn: Tdc gid tdng hop)

Trong do:

(i) Ca quan QLNN: UBND cap thanh phé, huyén, xa hoac cac
phong chuyén mon truc thuéc UBND (nhu Phong Kinh té - Ha tang;
Phong Tai nguyén va Méi trudng; Phong Quan ly dé thi);

(i) Doanh nghiép/don vi su nghiép nha nudc: Coéng ty moi
trudng do thi; Ban Quan ly cong trinh giao thong d6 thj va vé sinh
mdi trudng; Doi Quan ly ha tang giao thong, dé thi; Ban Quén ly cac
dich vu dé thi; Hat Quan ly giao théng d6 thi; Ban Quan ly cap nudc
va thoat nudc; Ban Quan ly nha may rac va dich vu dé thi; Ban Quan
ly khu kinh té€, Ban Quén ly chg; Hop tac xa moi trudng, dé thi, xay
dung, ndng nghiép; Boi Quan ly trat tu d6 thi; B6i Quan ly cong trinh
do thi, cong ich; B6i Quan ly thi trudng doé thi; D6i Quan ly vé sinh
méi trudng do thi; Trung tam thay lgi, giao thong va méi trudng;
Trung tam dich vu d6 thi, moi trudng;

(i) Cong ty/doanh nghiép tu nhan: thudc linh vuc moi trudng
do thi, cong trinh d6 thj, xt ly CTR, cdng nghé méi trudng, thuong
mai, dau tu va xay dung;...

Hién nay, & cac dia phuong, céng trinh xtt ly CTRSHDT chu yéu
do doanh nghiép/don vi su nghiép nha nudc quan ly, van hanh
chiém ty trong 16n khoang 50%, ti€p theo la ca quan QLNN va céng
ty/doanh nghiép tu nhan tuong Uing khoang 33% va 17%.

4. DANH GIA VIEC PHAN CAP QLNN VE XAY DUNG CONG
TRINH XU' LY CTRSHDT

Phan tich thuc trang QLNN vé xay dung cong trinh CTRSHDT
trén day cho thay viéc phan cap QLNN ciing con boc 16 mét s6 ton
tai, han ché& nhat dinh, thé hién qua mét s6 nodi dung sau:

Thu nhdt, viéc phan cdp QLNN vé CTRSH mac du da dugc quy
dinh & cap Trung uong la Bo Tai nguyén va Méi trudng, & dia
phuong la UBND cap tinh, tuy nhién chic nidng, nhiém vu cu thé cda
céc chd thé nay trong quan ly CTRSHBT thé hién & viéc xay dung,
quan ly van hanh ha tang xt ly la céc céng trinh xt ly CTRSHDT con
md& nhat, chua phan dinh ré, thé hién & mot s6 diém sau:

- Viéc xdy dung cong trinh xtt ly CTRSHDT thudc trach nhiém cla
UBND cép tinh da dugc quy dinh tai Luat BVMT, tuy vay vai tro cla
UBND cédp huyén chua dugc dé cap, trong khi thdm quyén phé
duyét du an (trong do6 c6 du an BTXD cong trinh xd ly CTRSHDT)
theo Luat Dau tu cong, Luat Xay dung thi lai dugc quy dinh cho
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UBND cép huyén va thuc té trong thoi gian viia qua nhiéu du an
DTXD céng trinh xt ly CTRSHDT da dugc cap huyén dau tu.

- Viéc t8 chiic quan ly, thuc hién du an DTXD céng trinh x{ ly
CTRSHDT & cac dia phuong hién nay chua c6 su nhat quan, mac du
theo quy dinh, UBND cép tinh, cdp huyén cé thé thanh lap Ban
QLDA BTXD chuyén nganh HTKT hodc Ban QLDA BTXD khu vuc dé
quan ly cac du &n nay, tuy nhién thuc té cac dia phuong khéng
thanh Iap riéng Ban QLDA BTXD chuyén nganh HTKT ma giao cho
Ban QLDA DTXD chuyén nganh cap tinh hodc khu vuc dé quan ly.
Trong béi cadnh hién nay, & nhiing dia phuong dang sap nhap cac
Ban QLDA DTXD chuyén nganh thanh mot Ban QLDA DTXD cép tinh
thi viéc giao cho don vi nao thuc hién quan ly cac du an nay ciing
nhu co ché phéi hgp gilra cac co quan chuyén mén cap tinh (cac S6)
trong qua trinh thuc hién la van dé can lam ro, giai quyét.

- Viéc quan ly van hanh céng trinh x(t ly CTRSHDT hién nay & cac dia
phuong cting kha da dang, c6 thé do co quan QLNN hodc don vi su
nghiép nha nuéc hodc doanh nghiép kinh doanh quan ly, do dé tao ra sy
chua théng nhat trong quan ly & dia phuong va gay ra kho khan cho co
quan QLNN cap Trung uang khi hoach dinh chinh sach. Phap luat hién
hanh ciing chua quy dinh cu thé dé cac dia phuong té chiic thuc hién.

Thir hai, viéc quy dinh du an BTXD céng trinh xt ly CTRSHDT
dugc thuc hién theo phuang thiic PPP v&i quy mé hon 200 ty dong
hodc 100 ty déng cling la mot rao can, cé thé dan dén han ché kha
nang thu hut dau tu, vi thuc té nhiéu du an da trién khai dau tu theo
phuong thiic nay véi quy mé & dudi cac mic dau tu nay.

5. GIAI PHAP PHAN CAP QLNN VE XAY DUNG CONG TRINH
XU'LY CTRSHDT

5.1. Quan diém vé phdn cdp QLNN vé xdy dung céng trinh xir
ly CTRSHPT

Can ¢t co sG ly luan vé phan cap QLNN, két hgp vai phan tich,
danh gia thuc trang phan cap QLNN vé xay dung céng trinh xu ly
CTRSHDT & nudc ta hién nay, tac gia dé xuat mot sé giai phap theo
quy trinh dugc mé ta dudi Hinh 2 véi dinh huéng lua chon dugc gidi
phap ti uu, dam bao tinh khoa hoc, hitu hiéu va kha thi.
Nguyén tic

phin q;:i]t QLMM /

Binh hirémg phin cap QLNN
i
Xac dinh
diéu kién phin cip QLNN
i
Xac dinh mo hinh phin -:;ip
i
Chon lya md hink phin cip
N

/"f___{}u}'ét d!'nh__hﬁ\\-\
\H,‘_l_m} hinh phin C;I.'EI_'_'_/

Hinh 2: Quy trinh dé xuat giai phap phan cdp QLNN vé xdy dung cong trinh x{ ly
CTRSHOT (Ngudn: Tdc gid)

Can cu theo cac nguyén tac phan cap QLNN, xac dinh hudng
phéan cdp QLNN, tir d6 phan tich, téng hgp céc diéu kién dé phan
cap (vé nguyén tic, diéu kién phan cip da dugc téng hop trong co
s ly luan). Budc tiép theo ti€n hanh dé xuat mot s6 mé hinh phan
c8p c6 thé c6 (md hinh tiri+n) sau d6 chon mé hinh phan cap téi uu,
cudi cung la ra quyét dinh vé giai phap phan cap QLNN vé xay dung
cong trinh x ly CTRSHDT.

5.2. Binh huéng phén cdp QLNN vé xdy dung céng trinh xir ly
CTRSHPT

Can ct theo cac nguyén tac phan cdp (muc 2.3.2), tac giad xac
dinh phuong hudng phan cdp QLNN vé xay dung cong trinh xr ly
CTRSHBT nhu sau:

Thu nhdt, su phan cap theo hudng lam ré dugc chic nang,
nhiém vy, trach nhiém cla ting cap;

Thur hai, su phan cap cho thay ré viéc chi dao, diéu hanh cé hiéu
qua hon (tiét kiém vé tai chinh, nhan su, ca sG vat chat);

Thir ba, su phan cap dam bao theo hé thng ma (gan vai phan
cap chinh tri, phan cap hanh chinh, phan cap ngan sach);

Thu tu, su phan cdp dam bao giao quyén nhiéu hon cho chinh
quyén do thi.

5.3. Bé xudt phén cdp QLNN vé xdy dung céng trinh xir ly
CTRSHDT

Qua téng hop, phan tich cac quy dinh phap luat, thuc trang
phan cap QLNN vé xay dung céng trinh xtr ly CTRSHDT cho thay
nhimng két qua da dat dugc cling nhu nhan dién dugc nhiing diém
con ton tai, han ché, qua do6 két hgp vai co sé ly luan vé phan cap,
dinh hudng phan cdp QLNN, tac gia dé xuat giai phap hoan thién
QLNN vé xay dung céng trinh x ly CTRSHDT, trong d6 tap trung
phan dinh ré chiic nang, nhiém vu, quyén han va trach nhiém cua
cdp Trung uong, dia phuong nhu sau (Bang 3):

Bang 3: Phan cdp chic nang, nhiém vu QLNN vé xay dung
cdng trinh xt ly CTRSHDT

STT | Nhiém
vu

Néi dung

Co q.uan QLNN & Trung uong: xay dung, ban hanh phap
luat, co ché, chinh sach theo titng nhiém vu (NV)

Xay dung chién lugc, quy hoach quan ly, xt ly
CTRSHDT cdp quéc gia hodc cap vlung; hudng
dan t6 chuc lap, quan ly quy hoach xay dung
cong trinh xtr ly CTRSHDT

1.1 NVrw1

Huéng dan xay dung ké hoach, phan bé nguén
vén dé€ DTXD céng trinh x ly CTRSHDT; xay
dung co ché uu dai, khyén khich thu hat dau tu
vao cac cong trinh xtr ly CTRSHDT

1.2 NVrw2

Huéng dan t6 chiic QLDA DTXD céng trinh xu
ly CTRSHBT; hudng dan lua chon, thdm dinh
cong nghé xtt ly CTRSHDT

1.3 NVrws

Ban hanh quy chuén, tiéu chudn xay dung céng
trinh x{t ly CTRSHDT; quy chudn, tiéu chuan vé
x(r ly CTRSHDT

14 NVrwa

NVzrws: Huéng dan lua chon nha dau tu tham
gia BDTXD céng trinh x ly CTRSHDT theo
phuaong thuc PPP

15 NVrws NVbrws: Hudng dan Iua chon t6 chiic/ ca nhan

quan ly van hanh cong trinh x& ly CTRSHDT do
nha nudc dau tu

Thanh tra, kiém tra cac céng trinh x& ly
CTRSHDT khi van hanh theo phan cap (theo
nhom, loai, cap du &n, céng trinh).

1.6 NVrwe

Co quan QLNN & dia phuong: thuc hién cac quy dinh
phap luat, co ché, chinh sach dugc cap Trung uong ban
hanh, huéng dan va xay dung co ché, chinh sach theo
tham quyén cha dia phuong theo cac nhiém vu

Lap quy hoach quan ly, x& ly CTRSHDT, quy
hoach xay dung c6ng trinh xtt ly CTRSHDT cap
tinh phu hop véi quy hoach cap quéc gia, vung,
quy hoach tinhva quy hoach do thi

2.1 NVop1
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STT | Nhiém Noi dung STT Co quan thuc hién Kleq
vu nghi

Lap ké hoach, phan bd nguén vén dé BTXD 21 Ban QLDA DTXD chuyén nganh da thuc hién 10%
cong trinh x ly CTRSHDT & dia phuong theo ) DTXD

2.2 NVer2 | quy hoach; xdy dung co ché uu dai, khuyén 23 Ban QLDA DTXD chuyén nganh thué don vi 6%
khich thu hat dau tu vao cac céng trinh xu ly ’ van hanh
CTRSHDT & dia phuong theo thdm quyén 53 Ban QLDA BTXD khu vuc (cap quan, huyén) da 2%

23 NVors TO chuiic QLDA DTXD va van hanh, khai thac ’ thyc hién BTXD

) cong trinh x& ly CTRSHDT & dia phuong 24 Ban QLDA DTXD khu vuc (cdp quan, huyén) 0%

NV3ppa: Hudng dan lua chon nha dau tu tham ) thué don vi van hanh °
gia BTXD cbéng trinh xd& ly CTRSHDT theo 25 Dan vi su nghiép lién quan dén dich vu céong 82%

24 NVors phuang thiic PPP i ’ ich, méi trudng do thi van hanh
NVbgps: Hudng dan lua chon té chiic/ ca nhan (Ngudn: Tdc gid téng hop)
quan ly van hanh céng trinh xtt ly CTRSHDT do Vi két qua khao sat néu trén, tac gia dé xuat hai mo hinh phan
nha nudc dau tu cdp o quan thuyc hién DTXD va van hanh céng trinh x ly CTRSHDT
Thanh tra, kiém tra cac cong trinh xi ly nhu sau (Bang 5):

2.5 NVeps | CTRSHDT tai dia phuong khi van hanh theo Bang 5: M6 hinh phan cap co quan thuc hién dau tu xay dung va
phan cdp van hanh céng trinh xtr ly CTRSHDT

(Ngudn: Tdc gid)

Viéc phat trién cac céng trinh x{t ly CTRSHDT la trach nhiém cta
UBND cap tinh, vi vay dé thuc hién cac nhiém vu tai Bang 3, UBND
cap tinh phai phan cap, quy dinh cho co quan chuyén mén cap dugi
thuc hién tirkhau chuan bi dau tu, thuc hien DTXD va van hanh céng
trinh, dam bao theo vong ddi cta du an, do do tac gia dé xuat giai
phap phan cap nhu sau:

(1) - Co quan chuyén mon thudc UBND cap tinh (cac S chuyén
nganh): thuc hién cac nhiém vu NVep1; NVor2; NVers; NVeps

(2) - Co quan thuc hién BTXD, van hanh cong trinh xu ly
CTRSHDT: thuc hién cac nhiém vu NVeps

Su phan cap nay dugc so d6 héa nhu Hinh 3.

Mo Co quan thuc A ps
hinh hién BTXD Co'quan van hanh
Mo Bﬁﬁfgfﬁ ZL);D Ban QLDA BTXD chuyén nganh
hinh 1 yen ng cap tinh da thuc hien BTXD
cap tinh
o Ban QLDADTXD Dan vi su nghiép lién quan dén
Mo o . . L PO o
X chuyén nganh  dich vu c6ng ich, méi trudng d6
hinh 2 X .2 -
cap tinh thi

Nhi e nr ibee higa 2
thea hisk ke AP b

LBEND chp sah

Cong meh

Cdag tish
st I CTRSMET da

v CTRSHDT & da ™y

T | i o BUTRSHET do nhi Kay
o qma piwwrong bode lidn ving , chinh quyke 80tk BIXDUNY gt il hitn dia 1e i
[-'" vim min BTXD, vie |:fﬁ/‘\ \,:Ihll_,_J \;L;_" Vst i it g
— o _ _
e i it B i L, Ui i i1 boF broom b s it b oo s, | Tl (it

b iliaads wbegg gl by CTRSLDT

i st e Leisd i 15 RS LT ey i ik i sk

Hinh 3: Phén cdp chic nang QLNN 6 cap tinh vé xay dung cong trinh x ly CTRSHDT
(Ngudn: Tdc gid)

DE dam bao d6 tin cay cla gidi phap phan cap co quan thuc hién
DTXD, van hanh céng trinh xt ly CTRSHDT, tac gia da tién hanh khao
sat cac chl thé véi nhiéu “tu cach” va chiém cac ti 1é khac nhau
(trong téng s6 ngudi dugc khao sat) gém “quan ly nha nuéc” - 21%,
“nha dau tu” - 54%, “nha thau thi cong xay dung” - 9%, “tu van dau
tu xdy dung hodc moi trudng” - 10%”", “nha nghién ctu” - 6%. Qua
khao sat, nghién ctiu t6ng hgp dugc s6 kién nghi lua chon co quan
“thuc hién BDTXD" va “thuc hién van hanh, khai thac” cac cong trinh
nay va tién hanh xac dinh ty I& phan tram (ty trong) cla cac loai y
kién va da thu dugc két qua nhu & Bang 4:

Bang 4: Két qua khao sat vé phan cap co quan dau tu xay dung,
van hanh céng trinh x ly chat thai rdn sinh hoat d6 thi

STT Co quan thuc hién Klen.
nghi

1 Pau tu xay dung cdéng trinh xit ly CTRSHPT 100%
1.1 | Ban QLDA BTXD chuyén nganh cap tinh 45%
1.2 | Ban QLDA BTXD khu vuc (cap quan, huyén) 27%
1.3 | Ban QLDA DTXD thudc chinh quyén d6 thi 28%

Van hanh, khai thac céng trinh x0u ly
Il CTRSHDT 100%
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(Nguén: Tdc gid)

& hai mé hinh, vé ca ban co quan thuc hién BTXD cong trinh xd
ly CTRSHDT @éu dugc giao cho Ban QLDA DTXD chuyén nganh cap
tinh va chi ¢é co quan quan ly van hanh la khac nhau. V&i két qua
khao sét va theo danh gia clia tac gia, mé hinh 1 phu hop hon mo
hinh 2 va dugc phan cdp nhu Hinh 3, vi mot s6 ly do nhu sau:

(i) Qua khao sat, s6 lugng cac dy an DTXD céng trinh xt ly CTRSHDT
dugc trién khai xay dung thuc té & cac dia phuong khéng qua nhiéu va
cling khéng thuc hién thudng xuyén nén viéc giao cho Ban QLDABTXD
chuyén nganh cép tinh (hodc Ban QLDA DTXD cap tinh - trong trudng
hop dia phuong sdp nhap cac Ban QLDA BTXD chuyén nganh thanh
mat Ban QLDA) thuc hién DTXD cong trinh xtt ly CTRSHBDT st dung von
dautu cong la hgp ly, vai uu diém sé tao ra su théng nhit trong chi dao,
diéu hanh va té chuic thuc hién (thay vi giao cho cap huyén véi nang luc
dau tu con han ché, nhiéu dau méi).

(i) Khi két thuc xay dung cong trinh xtr ly CTRSHDT, Ban QLDA
thuc hién gidm sat, van hanh céc céng trinh nay théng qua tng
dung hé théng théng tin quan ly hién dai d& thudng xuyén theo déi
tinh hinh van hanh trén dia ban tinh (gém khéi lugng CTRSHDT
dugc xtt ly hang ngay; chi tiéu an toan vé moi trudng;...) lam co s&
dé xuat nang cép, xay dung mdi cac cong trinh xtt ly CTRSHDT theo
quy hoach. Trén co s& d6, Ban QLDA bédo cao UBND cap tinh vé dé
xuat lap dy an dé trién khai (xay dung mdi; cai tao, sifa chira, ndng
cdp hodc dong cla, thay d6i muc dich st dung) theo quy hoach
hodc dé xuat kéu goi, thu hat nha dau tu. Trudng hgp Ban QLDA
khéng ddm bao nédng lyc van hanh, khai thac cdc cong trinh nay thi
c6 thé thué van hanh. D&i véi cac du an thuc hién theo phuang thic
PPP, sau khi xay dung hodc khai thac xong, nha dau tu chuyén giao
céng trinh x{r ly CTRSHDT, khi d6 UBND cép tinh giao cho Ban QLDA
van hanh hodc thué van hanh cong trinh.

Néu nhu giao cho mot don vi sy nghiép lién quan dén dich vu cong
ich, méi trudng dé thi van hanh cac cong trinh nay, uu diém la sé cé su
chuyén mén héa, do céc cong trinh nay hudng téi viéc BVMT. Tuy vay,
€6 nhugc diém 16n 1a khi ti€p nhan céng trinh, don vi van hanh sé can
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b6 may tuong tu nhu Ban QLDA dé thuc hién van hanh, nhung sé khéng
tao ra su thong nhat trong viéc QLDA theo vong doi.

(iii) Ngudn vén BTXD va van hanh céng trinh xt ly CTRSHDT:

Nguén vén BTXD cong trinh x{r ly CTRSHDT dugc bé tri tir ngén
sach dia phuong; nguén vén ODA hodc cac ngudn vén hgp phap
khac. Trudng hgp du an thuc hién theo phuong thiic PPP thi nguén
von BTXD cong trinh xi ly CTRSHDT cdia nha dau tu; nha nudc cd
thé bé tri ngudn vén d6i Ung trong trudng hap gidi phong mat
bdng, ho trg tai dinh cu hoac xay dung co s& ha tang (dudng, hé
théng dién, théng tin lién lac, hé théng nudc,...) dé tao diéu kién
cho nha dau tu thuc hién du an.

Kinh phi van hanh, dong clra cong trinh xir ly CTRSHDT dugc bd
tri tr ngan sach dia phuang hodc ngudn vén hop phép khac.

Van dé ban luan thém:

Hién nay, viéc t8 chiic mé hinh chinh quyén dé thi dang dugc thi
diém & nudc ta theo chl truang, duding 16i clia Dang da dé ra, véi muc
tiéu xay dung va van hanh mé hinh quan tri chinh quyén db6 thi theo
hudng tinh gon, hoat dong hiéu luc, hiéu qua, dé cao thdm quyén, trach
nhiém ngudi diing dau co quan hanh chinh nha nudc & dia phuong va
trach nhiém ca nhan trén co s& phan dinh ré rang trach nhiém ca nhan,
tap thé trong t8 chuc va hoat ddng clia chinh quyén d6 thi véi muc tiéu
tang tinh cht dong, déc 1ap cha chinh quyén dé thi trong viéc thuc hién
cac chiic nang, nhiém vu va bao dam su théng sudt, nhanh va hiéu qua,
gidam bét t6 chic trung gian, hudng téi chinh quyén dé thi mét cap
théng nhat. Vi vay, trén ca s& xu hudng nay va pham vi nghién ctu, tac
gia dé xuat viéc phan cap QLNN vé xay dung cong trinh xtt ly CTRSHDT
clia chinh quyén dé thi mang tinh dinh hudéng, ggi mé véi muc tiéu phét
huy manh mé uu diém ctia mé hinh chinh quyén dé thj trong thdi gian
sap tdi, cu thé nhu sau:

Viéc trién khai thuc hién BDTXD va van hanh céng trinh x{ ly
CTRSDT theo quy hoach dugc phé duyét sé do chinh quyén dé thi
quyét dinh, giao cho Ban QLDA DTXD truc thuéc thuc hién tuong tu
nhu trudng hogp Ban QLDA DTXD chuyén nganh cap tinh dugc
UBND cdp tinh phan cap, giao thuc hién;

Khi thuc hién BTXD va van hanh céng trinh xt ly CTRSDT chinh
quyén dé thi dugc ty cht  mot s diém:

Thu nhdt, tu ch vé ngudn ngan sach thuc hién DTXD, van hanh
cong trinh;

Tha hai, tu chd vé té chiic bé may DTXD, van hanh céng trinh;

Thirba, ty chu vé 1ap ké hoach t6 chiic DTXD hodc dong clia cac
céng trinh phu hop vai diéu kién ctia d6 thi;

Tha tu, thuc hién ché dé bdo cao véi UBND cép tinh trong qua
trinh BTXD, van hanh cong trinh trén dia ban do thi.

6. KET LUAN

Két qua nghién ctiu da khai quat, téng quan ly luan vé QLNN ndi
chung, Iam ¢ s& van dung, phan tich ly luan phan cadp QLNN vé xay
dung cong trinh x ly CTRSHDT va da khao séat, danh gid dugc thuc
trang phan cap QLNN vé xay dung cong trinh nay thé hién qua nhiing
uu diém va ton tai, han ché clia viéc phan cdp & nudc ta hién nay. Trén
g sG do, tac gia da phan tich, danh gia, xdy dung mé hinh phan cap
QLNN, tir d6 so sénh, lua chon dugc mé hinh phan cap t6i uu, cu thé gidi
phép phan cap QLNN vé xady dung cong trinh x{ ly CTRSHDT da dugc
tac gia dé xuat rd cac nhiém vu phai thuc hién gan véi trach nhiém clia
cd quan dugc giao thuc hién ti Trung uong dén dia phuong, nhat la &
cap dia phuong. Dong thai, vdi xu hudng thi diém mé hinh chinh quyén
dé thi, tac gia cling dé xuat giai phap mang tinh dinh hudng trong viéc
phan cdp QLNN vé xay dung céng trinh x{r ly CTRSHDT. Nhin chung, v6i
két qua nghién cliu clia tac gid sé giup co quan QLNN tir Trung uong
dén dia phuong c6 co s& nghién ctu, danh gia viéc phan cap QLNN vé
xdy dung cong trinh x& ly CTRSHBT hién nay dé thuc hién phan cap

dam bao hiéu luc, hiéu qua trong quan ly, hudng téi muc tiéu xay dung
duoc cac cong trinh xt ly CTRSHDT hién dai, gop phan bao vé méi
trudng, hudng tdi phat trién bén viing.
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Anh huéng cua ngau nhien dac tinh vat liéu téi
dao dong tu do cua dam cé co tinh bién thién

Effect of uncertain material property on free vibration of functionally graded material

beams

> NGUYEN VAN THUAN
Truong Dai hoc Nha Trang

TGM TAT

Str dung ngdu nhién dé phén tich dao dang ty do cia dam dan hdi
vari bign ngAu nhién 1d ma dun dan hai dva trén phueeng phap phan
tir hiru han. Gia thiét réng dac tinh vat ligu thay ddi theo bé day
cia dam, phan bd ham mi. Ng&u nhién tan s dao dang da dugc
gidi quyét doc lap bai phuong phap phi thing ke va mé phang
Monte Carlo. H sd bign thién dugc khdo sat sy anh huéng cia ma
dun dan hai vai qua trinh ngAu nhign ddng nhat mat chiéu trén su
bién thién cha tan sd dao dong ty nhién.

Tir khaa: Vat ligu co tinh bign thign; phiang phap phi thang ke;
dam; phuong phap ma phang Monte Carlo.

ABSTRACT

Using the stochastic finite element method (SFEM) to perform the
free vibration analysis of functionally graded material (FGM) beam
with random Young's modulus. It is assumed that material
properties vary along the beam thickness according to
exponential distributions. The stochastic natural frequency
problem was solved independently by first-order perturbation
method and Monte Carlo simulation. The coefficient of variation is
investigated into the effect of random elastic modulus with one
dimensional homogeneous stochastic process on the variability of
natural frequency.

Keywords: Functionally graded materials; perturbation method;
beam; Monte Carlo simulation.

1.DAT VAN DE

Vat liéu c6 co tinh bién thién (FGM) dugc st dung trong nhiéu
linh vuc ky thuat nhu trong hang khong, 6t6, y té.... Khai niém vat
liéu c6 co tinh bién thién lan dau dugc gidi thiéu vao nam 1984
trong mét du an nghién cru vé khéng gian bdi cac nha khoa hoc
Nhat Ban [1]. Thuc té, quy trinh ché tao vat liéu ¢ ca tinh bién
thién rat phuc tap va khéng thé trach khoi nhiing sai sét. Vi thé,
phan tich ngau nhién la mot céng cu gitp du doan su phan Ung
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cla két két khi dac tinh vat liéu la khéng chac chdn. Theo hudng
nay, tac gia Kitipornchai va cac cong su thao luan ngau nhién dao
déng tu do clia tdm c6 ca tinh bién thién vai bién dau vao bién déi
déc 1ap [2]. Trong nhiing phan tich vé két cdu bang vat liéu cé co
tinh bién thién, phuong phap phi théng ké ciing da dugc st dung
dé phan tich cho bai toan dao déng tu do [3]. Nghién cdu cla
Jagtap va cac cong su tap trung phan tich ngau nhién dao déng
khong tuyén tinh dua trén bai toan phan ti hiiu han cho tdm vat
liéu c6 ca tinh bién thién vai nhiéu tham sé khéng chac chan [4].
Nha nghién cdu Lal va cdng su da nghién cdu sy bién ddi ctia dam
va tdm dan hoi khi cac bién dau vao la ham ngau nhién vat liéu
[5,6]. Tac gia Thuan va cac déng nghiép da nghién ctu ngau nhién
tan sé dao déng tu do clia dam co co tinh bién thién véi cac bién
dau vao la mé dun dan hoi va khoi lugng riéng la cac tham sé bién
déi ngau nhién bang hai phuong phap mé phéng Monte Carlo va
phi théng ké [7, 8]. Trong nghién ctiu nay, tac gia phan tich su bién
déi cla tan s6 dao déng tu nhién cla dam cé co tinh bién thién
dua trén bai toan phan ti hitu han bang hai phuong phéap phi
thong ké (Perturbation method - PM) va m6 phéng Monte Carlo
(Monte Carlo simulation - MCS). Dadm ¢6 cg tinh bién thién véi mé
dun dan hoi dugc giai thiét theo quy ludt ham sé mi va la bién
ngau nhién.

2. TINH TOAN TAN $6 DAO PONG CUA DAM CO €O TiNH
BIEN THIEN

2.1. M6 hinh dam cé co tinh bién thién

Trong nghién ctiu nay, tac gia thiét mé hinh dam co co thinh
bién thién va&i chiéu dai ctia dam l1a L, chiéu cao H va bé réng 1a b
(hinh 1). M6 dun dan héi (E) ctia dam c6 co tinh bién thién dugc gia
thiét tuan theo qui luat ham s6 ma nhu cong thurc 1.

E(z)= Eoe‘z‘ )
Trong dd, Eo Ia mé dun dan hoi tai truc gilra ciia dam ¢é co tinh
bién thién.
h i

P L
r_ 1
Hinh 1. M6 hinh ddm ¢6 co tinh bién thién
2.2. Phuong phap phan ti hiru han
Mé hinh phan tr cla dam c6 ca tinh bién thién dugc giai thiét
véi bén bac tu do nhu hinh 2. Chuyén vi clia ddm dugc gidi thiét
theo ham bac cao véi bén bac tu do va dugc noi suy bang ham
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Hermite. Trong d6, chuyén vi thang la gz va gz, chuyén vj xoay la g;
va gs.

{
o A f (e) % X
| ;
q— 1=

Hinh 2. Phan t& dam
Véc ta chuyén vi phan tdr ctia dam

4, =l & @ fM}T )
Trudng chuyén vi dugc xac dinh bai
we =(N)ial, 3)

trongdé hamdang (v)=(N, N, N; N,).

Cac cdéng thic nang lugng lan lugt dugc thiét 1ap cta dam.
N&ng lugng bién dang uén dugc thé hién qua céng thuc:
L

$ g 02w, )
U€:J._ 26 dx (4‘)
o 2\ ox

Dong nang ctia dam chiu udn dugc xac dinh theo céng thic:

L

e .2
7= [Mbe )
¢ 2

0

Thé cong thic 3 vao cac cdng thiic 4 va 5 ching ta thu dugc
cac cong thuc nhu sau:

1 -

U, :E{q}: K, {q}e (6)
1. .

T, =5{q}fMe {q}, (7)

S dung nguyén ly Hamilton va céng thiic bién phan chuyén
dong thu dugc cong thuc:

L N N
5_[[2% —ZTe]dt =0 (8)
A 1

Thay céc cong thuc 6, 7 vao céng thuc 8 thu dugc phuong
trinh:

Mw+ Kw=0 9)

Trudng hgp nay, w la chuyén vi cia dam theo phuong z. N la

Theo nguyén ly dao dong diéu hoa thu dugc céng thic tinh
toan dao déng ctia dam dudi dang:

(k-o’M)W=0 (10)
Tan s6 dao déng ctia dam dugc xac dinh bang céng thuc:
det(K—a)zM):O (1)

Trong d6, K la ma tran do cliing ctia dam, M 1a ma tran khoi
lugng ctia dam.

3. PHUONG PHAP PHI THONG KE

Phan tich ngau nhién dao déng tu do ctia dam ¢6 ca tinh bién
thién dua trén bai toan tién dinh la phan t hitu han. Trong bai bao
nay, tac gia chi thao luan ngau nhién cho mé dun dan héi ca dam
¢6 ca tinh bién thién. Céng thic dao déng ty do khi c6 bién ngau
nhién dugc thé hién nhu sau:

[K(r)—@*M]=0 (12)

Trong d6, K la ma tran dé cliing cta dam, M 1a ma tran khéi
lugng clia dam va r 1a bién ngdu nhién ctia mé dun dan hoi.

E(z)=Eo[1+7 (2)] (13)

Tu céng thic 12 dp dung phuong phap phi théng ké, sau do
khai trién theo céng thuc Taylor. Cac gia tri trung binh va d6 léch
cla tan s6 dao dong tu do (A) cia dam dugc thiét lap nhu cong
thic 14 va 15.

Hy = Aok ﬂi,j:XzT[K,j—/liM,j}Xi (14)

NR NR

Var; = Z Z/‘tk,ilk,jRij (15)

i=1 j=I

Trong dé, Rij la ham tuong quan gitia cac bién, d la d6 dai hé s6
tuong quan dugc gidi thiét theo cong thiic va do léch chuin dau
vao la o (15).

‘:2
Ry (&) =0} exp[—m] (16)

Tiép theo, thiét 1ap cong thiic hé s6 bién thién (Coefficient of
Variation - COV) la ty s6 gilta d6 léch chuan (DLC) va gia tri trung
binh (TB) cta tan sé dao dong tu do ctia dam:

HSBT =—VDLC(VW) (17)

s6 phan ti ctia dam. |TB(ﬂ)|
0.25
[ - = -MCS
—o—PM
0.20

0.15 [

HSBT

0.10 |

0.05 |

000 vt 0 i

1E-3 0.01

0.1 1 10
d

Hinh 3. Hé s bién thién cta tén s6 va ty s6 hé s6 do dai tuong quan
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0.12

—=—N_=10

o S
1E-3 0.01

0.1 1 10
d

Hinh 4. Hé s bién thién cta tan s6 dao dong tu nhién véi sy khdc biét clia 6 phan ti trong dam

4. KET QUA VA THAO LUAN

Dam cé co tinh bién thién phan tich trong nghién ctu dugc
gia thiét c6 chiéu dai 10 m, chiéu cao 1 m va chiéu réng 1 m.
Mé dun dan hoi cling dugc gia thiét la E;=7.0 GPa, mat d6 khai
lugng p,=2780.0kg/m?. Trong tat ca cac trudng hgp moé phang
Monte Carlo s6 mau tinh toan 1a 10,000.

Khdo sat du bién d8i cia hé sé bién thién theo ty & do dai
tuang quan va chiéu dai dam cé co tinh bién thién dugc thé
hién trén hinh 3 véi d6 léch chudn dau vao or =0.2. D6 dai hé
s6 tuang quan (d) dugc khao sat cé gia tri bién d6i tir 0.001 dén
10 cho ca hai phuang phap la phi thong ké va mé phong Monte
Carlo. V6i s6 mau mo6 phéng Monte Carlo dugc chon 1a 10,000.
Ké&t qua cho thay sy sai léch rat nho gitta mé phuong phép phi
théng ké va mo phong Monte Carlo trong tat ca cac trudng hop
khao sat. Vai két qua tin cay nay sé lam tién dé cho nhiing khao
sat tiép theo.

Anh huéng clia hé s6 bién thién tan s6 dao dong tu nhién
vGi sy thay ddi vé s6 phan tlir clia dam c6 cao tinh bién thién
dugc trinh bay trén hinh 4. S6 phan tt ctia dam (N.) dugc chon
dé khao sat 1a 10, 30 va 70. Trong ca ba trudng hop khdo sat
cho thay, khéng c6 su thay d6i dang ké cta hé s6 bién thién khi
thay d6i s6 phan td ctia dam.

5. KET LUAN

Nghién cttu nay da trinh bay su bién thién cta tan sé dao
dong ty nhién cta dam co co tinh bién thién bang hai phuong
phéap phi théng théng ké va mé phong Monte Carlo dua trén
bai toan phan ti hiu han. Trong tat ca cac trudng hop hé sé
bién thién (COV) cla tan sé dao dong tu nhién la trung lap gida
phuang phap phi théng ké va mé phdng Monte Carlo. Két qua
nghién ctu ciing thé hién hé s6 bién thién khéng anh hudng
bai s6 phan tl cia dam c6 co tinh bién thién vsi mé dun dan
héi tuan theo quy luat ham sé ma.
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Nghién cuu tac dung cua phu gia dang soi dén
chi tieu co ly co ban va dan héi nhét cua be
tong Asphalt lam ao duong

Effects of fiber added on the fundamental and viscoelastic properties of Asphalt mixtures

used for pavement coatings
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TOM TAT

Mat trong nhirng hu hang thuang gép nhét cia mat duang nhua @
Viet Nam |3 hur héng do han lin duai tac dung tring phuc ciia vét
banh xe. Ben canh, viéc kiém soat tdt chat lrgng thi cong cac lap
nén mang bén dudi, nguai ki sw ca thé xem xét sir dung céc loai
bi-tum, cai tign thanh phan cdt ligu coa hén hop bé tdng nhua
(BTN) hogc them vao cac phu gia khac nhi cac loai spi dé nang
cao tudi tho cia mat duang. Trong nghién ciru nay, soi Forta-fi
duge st dung vai ham legng 0% soi trén tang khdi legng cdt
lieu. Ket qué nghién ciu cho théy sei Forta-fi [am gia tang cac chi
tiéu co Iy co ban cia bé tong nhya nhe do dn dinh va di déo
Marshall, cuang da chiu kéo khi ép ché. Ddi vai dic tinh dan hdi
nhat, khi them sgi Forta-fi vao hén hep, mAu BTN ca sgi cho théy
ma-dun dang cao hon khoang 15% so vai méu khang soi khi tan sd
ciia lyc tac dung thap hodc khi & nhigt di cao. Viec thém spi vao
hén hgp gan nhu khang anh hwdang dén hé sd dich chuyén ngang
khi xay dung dung cong chi ciia ma-dun dang ciing nhur gdc |gch
pha cia han hep. K&t qua nghién ciu cing cho thady khd ning du
béo tdt cia md hinh Huet Sayegh ddi vai img xir dan hdi nhat cia
BTN ca va khang ca soi Forta-fi.

Tir khaa: B tang nhya chat; da dn dinh Marshall; do déo; soi
Forta-fi; cuang dd chiu kéo khi ép ché; ma hinh Huet-Sayegh.

ABSTRACT

One of the most common distresses of asphalt concrete
pavement in Vietnam is rutting under important impacts of
overloaded vehicles. A part from controlling the quality of
underneath layers, one can consider to use modified bitumen,
improve the gradation curve of the mixtures, or add other
additives to the mixture such as fiber to enhance the service life
of the pavement. In this study, Forta-fi fiber was used at a content
of 0.1% of the total mixture weight. The results showed that Forta-
fi fiber improves fundamental properties of asphalt mixtures such
as Marshall stability and flow, indirect tensile strength. Regarding
viscoelastic properties, when adding Forta-fi fiber to the mixture,
the fiber-reinforced asphalt concrete sample showed an increase
of dynamic modulus of approximately 1% when the frequency of
the applied load is low or at high temperature. Fiber was found to
do not affect the horizontal shifting coefficient when constructing
the master curve of the dynamic modulus as well as the phase
angle of the asphalt concrete material. The results also showed
the ability of Huet-Sayegh in predicting well the viscoelastic
behavior of both fiber and non-fiber asphalt concrete.

Keywords: Asphalt Mixture; marshall stability; flow; Forta-fi fiber;
indirect tensile strength; huet-sayegh model

1. GIGITHIEU

Trong thdi gian gan day, hé thong duong bé cda Viét Nam da
dugc nang cap, cai tao va xay dung mdi, ca vé s6 lugng lan chat
lugng va dugc ap dung céc tiéu chudn ky thuat cao hon. Viéc cai
thién hé théng dudng bd da gop phan quan trong vao su phat
trién kinh té va xa hoi clia dat nudc. Tuy nhién, viéc xay dung nhiéu
céng trinh ha tang giao théng van tai cing déng nghia vdi viéc c6
nhiéu cong trinh khéng dap ing dugc yéu cau vé chat lugng va my

thudt sau mét thai gian st dung. Bay la mét bai toan ma cac nha
khoa hoc, quan ly va nha thau thi céng can tim ra cau trd 15i dé
dam bao va kiém soat chat lugng clia cac cong trinh dudng bo.

Két cdu mat dudng (KCMD) mém (c6 cac I6p mat bang BTN)
dang dugc st dung phé bién trong xay dung cac tuyén dudng 6 to
& Viét Nam. Tuy nhién, nhiéu tuyén dudng 6 t6 cap cao c6 quy mod
giao théng 16n st dung loai KCMD mém thudng xuat hién cac hu
héng nhu nut, lin vét banh xe dudi tdc dung cda tai trong trung
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phuc (Hinh 1). Sau thgi gian ngan dua vao khai thac da suy giam
cudng d6 chung va tudi tho ctia KCMD. Cau hoi dat ra 1a lam thé
nao dé giai quyét van dé nay?

Hinh 1. Hu hdng mat dutng do han lin vét banh xe [Ngudn Bao Ngudi lao dong - Bai
bdo “Da ¢6 thudc tri trdi tin Qudc 19 1” - 19/05/2017]

Bén canh céc gidi phap nhu xt ly nén dat yéu, viéc sir dung cac
loai bi-tum c6 cap khang han 1in cao hodc cai tién thanh phan cét
liéu ctia hdn hgp bé tong nhua, st dung nhua polymer hodc thém
vao cac phu gia [1,2,3,4] c6 thé dugc xem xét dé dap (ing cac yéu
cau vé nang cao tudi tho clia mit dudng. Trong trudng hop nay,
phu gia dang soi dugc coi la mét gidi phap kha di. Phu gia dang soi
cho bé téng nhua lam do dudng mém khong phai la mot khai niém
mdi, n6 da dugc khéo sat ti nhitng nam dau nhiing ndm 1960 [5].
Viéc st dung loai sgi nao, lgi ich, chi phi va hiéu suat téng thé cla
Bé tong nhua gia cudng cbt soi la chd dé thao luan, tranh luan cuta
nhiéu nghién ctu. Trong céc nghién ctu do, loai sgi nhu thép/kim
loai, sgi tu nhién va sgi tdng hap [5] da duoc xem xét, st dung
théng qua nhiéu thi nghiém. Sgi téng hap polypropylene cé nhiét
d6 néng chay thap nén viéc chi dung polypropylene trong hén
hgp bé tdéng nhua ndng sé khong dat hiéu qua cao. Sgi téng hop
polyester cling da dugc st dung lam phu gia dé pha trén véi bé
tong nhua. Sgi polyester da chiing minh tac dung ctia né khi cai
thién kha nang ch6ng maéi cla bé tdong nhua & muc tai thap [5].
Tuy nhién, nhiing nghién ctu vé phu gia dang sgi st dung trong
bé tong nhua & Viét Nam chua nhiéu.

Bai bao nay sé trinh bay nhiing nghién ctu budc dau vé anh
hudng cla sgi lam phu gia (cu thé 13 sgi Forta-fi) dén dac tinh co ly
cla bé tong nhua chat - loai BTN lam 4o dudng mém dugc dung
rat rong rai & VN. Dau tién, cac thi nghiém co ly trong phong sé
dugc thuc hién trén nhiéu t8 hgp mau Marshall (méi t6 hap t6i
thiéu 3 mau) véi ty |é soi thay d6i nham chon ra ham lugng sgi
thich hgp nhat vé mat ca ly cling nhu vé mat kha dung (c6 thé dé
dang phdi tron déu soi trong hon hop do qua nhiéu sgi sé dan dén
hién tuong sgi khong phan bé déu, anh huéng dén dic tinh co ly
cta hén hgp). Tiép theo d6, cac thi nghiém xem xét anh hudng cua
soi phu gia t6i tinh chat dan héi nhét ctia hén hgp BTNC cling
dugc thuc hién nham dinh huéng cho nhiing cong trfinh nghién
ctiu sau dé vé kha nang gia tang do bén khang méi cing nhu
khang han 1tn khi thém sgi vao hén hop.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu
T4t ca cac nguyén liéu dung cho céc thi nghiém trong nghién
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dugc cung cap bai Cong ty CP Bau tu XD BMT, bao gém ca cét liéu
thé, chat don, cng nhu bitum.

2.1.1. Cétliéu

Dé tai thuc nghiém nay phan tich, khao sat anh hudng cla soi
dugc st dung lam phu gia thém vao, cac tinh chat co ly va kha
nang chong han lun cta hén hop BTNC, tir d6 dé xuat cac bién
phép d€ nang cao d6 bén khang lun cGia bé téng nhua.

Bé tdng nhua véi cdp phéi chat (goi tat la BTNC) véi c¢& hat
danh dinh I6n nhat 12.5mm hién dang dugc dung rat thudng
xuyén tai VN nén loai bé tong nhua nay sé dugc chon dé ché tao
cac mau thi nghiém nham khao sat anh hudng cua sgi dén cac chi
tiéu cg ly cta nod. Pudng cong cap phdi hat thiét ké st dung cho
viéc chudn bi mau BTNC trong dé tai giéng nhu dudng cong cap
phoi st dung trong [6] va dugc trinh bay nhu trong Hinh 2.

Burérmg cong logarith cap phai thigt k& hén hop Bé téng nhyra chit

--#--Gidi han dudi

--a--Gidi han trén ¥

=i Ciip phai thidt ké

Lurgng hat lot sang tich 1Ty (%)

C& mat sang (mm)
Hinh 2. Dudng cong logarith cdp phdi thiét ké hon hop BTNC 12.5
Bdng 1 cung cap cac tinh chat co béan cda cét liéu dugc st dung
trong dé tai. Mot trong nhiing chi s6 quan trong nhat khi danh gia
c6t lieu st dung cho hén hgp BTNC dé la d& mai mon Los Angeles,
chi s6 nay cling dugc trinh bay trong Bdng 1.
Bding 1. Cdc chi tiéu co bdn ctia cét liéu sit dung trong nghién ciu

Chi tiéu dnh gi4 bt lidu tcrf)tngé;édtﬁ;?g gﬁ;an cho
D6 mai mon Los Angeles (%) 123 Max 30

Ham lugng hat thoi det (%) <6 Max 10

Do huat nudc (%) 1.41 Max 2

Ty trong khoi cta c6t liéu théd 2.77 -

Ty trong khéi ctia c6t liéu min 2.78 -

Ty trong khéi ctia bot khoang 2.73 -

2.1.2.  Chdtkét dinh bitum

Dé tai nghién clttu nay st dung bitum 60/70 lam chat két dinh
cho hén hgp bé tong nhya. Cac dac tinh cla loai nhua nay duoc
gidi thiéu trong Bdng 2.

Bdng 2. Ddic tinh co bdn bitum 60/70 diing trong nghién ciru
Bitum 60/70  Giéi han cho phép (tiéu

Dic tinh trongdétai  chuan)

Nhiet do hoamem (°C 0 Min 46 (ASTM D36 [7])

- dung cu vong va bi)

Do kim Iun & 25°C

(0.1mm) 64.5 60.0-70.0 (ASTM D5 [8])
Do dén dai 825°C(cm)  >140* Min 100 (ASTM D113 [9])

1.00-1.05 (ASTM D70

, 3
Ty trong khoi (g/cm?3) 1.04 (o))
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2.1.3. SoiForta-fi

Nham muc dich danh gia anh hudng va tac dung cla sgi dugc
st dung lam phu gia dén tinh chat co ly cing nhu kha nang khang
han 1un, d& bén ctia hén hgp bé téng nhua Asphalt, sgi téng hap
Tap doan Forta-fi sdn xuat (goi tat la sgi Forta-fi) dugc xem xét
thém vao hén hop.

Hinh 3. Sgi Forta-fi trudc khi phdi tron vao hon hgp BTN
Soi Forta-fi 1a két qua cua viéc phdi hgp gilia sgi para-aramid va
soi polyolefin (xem Hinh 3). Cac déc tinh co ly cta hai thanh phan
cla sgi Forta-fi nay dugc trinh bay ngan gon trong Bdng 3.

Bdng 3. Cdc ddc tinh co ly cia soi Forta-fi

Pactinh Loai sei
’ Polyolefin Para-Aramid
Ty trong riéng (kN/m?3) 0.91 1.44
Cudng dd khang kéo (MPa) N/A? 2.758
Kich thudc sgi (mm) 19 19
Nhiét do lam viéc (°C) N/A? -73 +427

*Sgi sé bi chady hodc bién dang déo trong qua trinh san xuat
hén hgp vita nhya

2.2. Phuong phdp thi nghiém

2.2.1. Chudn bi méu

Trong nghién ctru nay, cac mau thi nghiém dugc ché tao theo
phuong phap Marshall [1]. Sau khi 0 vat liéu dén nhiét do 170°C,
c6t liéu tho, min va soi Forta-fi (c6 hodc khong co tuy vao loai mau)
dugc trén déu lan 1 vaéi chat két dinh bitum (ham lugng 4.8% trén
téng khéi lugng hén hgp), ké ti€p bot khoang sé dugc thém vao.
Sau @6, cac mau hinh tru sé dugc duc ti hén hgp bé tdong nhuya
nhan dugc bdng may dam Marshall, m3u tiéu chudn cé chiéu cao
63.5mm, dudng kinh 101.6mm. S6 chay dam khi ché tao méau la
2x75 (chay) theo tiéu chuan.

2.2.2. Xdc dinh tdc dung cua sgi Forta-fi dén déc tinh co ly co
ban cta hén hop BTNC va ham lugng sgi Forta-fi hgp ly nhdt.

Ham luong sgi Forta-fi hgp ly thém vao hén hgp nham nang
cao tinh chat co ly cling nhu kha nédng khang han 1an cdia BTNC sé
dugc xac dinh dua vao cac thi nghiém trong phong. it nhat 5x3
mau thi nghiém da dugc chudn bi vé6i 5 ham lugng sgi tir 0% dén
0.2% trén téng khéi lugng cla c6t liéu.

Cac thi nghiém nham xac dinh moét loat cac chi tiéu co ly co
ban cda hén hgp BTN nhu khoéi lugng riéng cia mau dam, khéi
lugng riéng t6i da clia mau rdi, d6 réng du, d6 réng c6t liéu, d6 én
dinh va d6 déo Marshall, cudng dé ép ché dugc ti€n hanh trén cac
mau Marshall nay. Toan bé thi nghiém dé xac dinh cac dic trung
@ ly nay dugc thuc hién vai cac may mac, thiét bi ctia Phong thi
nghiém C4u Dudng - Khoa Xay dung - Trudng Dai hoc Su pham Ky
thuat TP.HCM (HCMUTE) va cac may moc tai phong thi nghiém clia

Cong ty BMT. Két qua clia cac nghién ctu thyc nghiém nay sé giup
chon dugc ham lugng hgp ly nhat cla sgi Forta-fi can thém vao
hon hgp bé tdng nhya chat khao sat.

2.2.3.  Phdn tich ddc trung dan hoi nhét va ddnh gid anh hudng
cua sgi Forta-fi cdc tinh chdt co ly ndng cao cta hén hgp BTNC

Trong nghién ctu, may thi nghiém da chic ndng Pavetest dau
tu b&i phong thi nghiém Cau Budng thudc Trudng HCMUTE da sur
dung dé danh gia mé-dun déng clia cac mau cé thém va khéng
thém sgi Forta-fi (v6i ham lugng sgi da dugc chon thong qua céc
thi nghiém trong phong truéc do6). Phuong phap nghién clu nay
dugc xay dung dua theo tiéu chudn AASHTO T342-11 [11].

Viéc bé tri mau, thiét bi do va cac thanh phan lién quan dé thuc
hién thi nghiém do mé-dun déng cda bé téng nhua dugc minh
hoa trong Hinh 4, trong d6 hai cdm bién do chuyén vi dugc Iap doc
theo chiéu dai cia mau nh& cac kep kim loai dugc dan chat vao
mau. D& do mé-dun déng, cac tai trong ddng hinh sin sé tac dong
Ién mau & cac tan s6 f khac nhau tir 0,1Hz dén 10Hz va & nhiéu
nhiét do tir-10, 0, 10, 20, 30, 40, 50°C.

Khi tac dung tai trong hinh sin véi tan s6 f 1én mau, bién dang
clia mau ciing sé thay déi theo biéu d6 hinh sin cling tan s véi tan
sO cla tai trong. Tuy nhién, tin hiéu bién dang nay sé bi tré mot
khoang thai gian & so vdi tin hiéu tai. Ung sudt trong mau dudi tac
dung cua tai trong nay cling sé c6 dang biéu d6 hinh sin vai tan sé
f (hay tan s6 géc w = 27f), bién dé oo va goc pha ¢, Uing suat tai
thaoi diém t bat ky trong mau dugc tinh bang céng thic:

0 = 0y sin(wt + @)

Bién dang clla mau dudi tac dung cda tai trong nay cliing c6
dang biéu d6 hinh sin véi bién d6 & va géc pha ¢o, bién dang tai
thai diém t bat ky ciia mau dugc biéu dién bang cong thic:
sin(wt + @p)

. Mau Marshall

Hinh 4. B tri méu, thiét bi d€ do md-dun dong - hinh chup khi m@ cta budng thi
nghiém sau thi nghiém & nhiét @ -10°C. (1) Thanh truyén tai Ién mau. (2) Cam bién do
chuyén vi. (3) Cam bién kiém soat nhiét do.

Tin hiéu hinh sin c6 thé dugc biéu dién dudi dang s6 phic, tai
trong tac déng (iing suat trong mau) va dé bién dang ctia mau &
mét thai diém t bat ky c6 thé dugc viét lai duéi dang s6 phic nhu
cac céng thuc dudi day.

o =oye & = ge

Hinh 5 minh hoa Ung suat phuc, bién dang phtic ctia mau ciing
nhu do tré tin hiéu gira hai dai lugng nay trong mét chu ky tai
trong.

i(wt+0y). i(wt+@p)
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Hinh 5. Hinh minh hoa (ing sudt phtic, bién dang phdc va do tré tin hiéu gitia hai dai
Iugng nay trong mot chu ky tai trong

Mé6-dun phic clia mau dugc dinh nghia bang ty s6 cda tng
sudt phuc trén bién dang phc.

E* =2 = 20 pi(wt+e—pp)
£x &

Mé-dun déng la mé-dun cdia s6 phic |[E*| = gy/&q va goc léch
pha gilta tai trong va biéndangla @ = ¢, — ¢p = 0.8

Dai vai thi nghiém ép ché, iing suat va bién dang khong phai la
hang s6 nén céng thic tinh dugc thé hién dudi dang luc chia cho
chuyén vi. Goi AF, la bién d6 cla tin hiéu luc tadc dung va AU, la
bién dé cda tin hiéu chuyén vi ngang cla cac cdm bién chuyén vi
gén trén mau, mo-dun dong clia mau c6 thé dugc tinh bang cong
thuc:

N AF,
|[E*| = AT, % H(ﬁ +0.27)

trong dé, 9 la hé s6 poisson cla vat liéu, H 1a chiéu cao cla
mau. Khi khéng ¢6 dit liéu vé hé s6 Poision, c6 thé tam I3y hé s6
nay bang 0.35[12].

3. KET QUA VA THAO LUAN

3.1. Xdc dinh ham luong sgi Forta-fi hop ly

Trong céc biéu d6 dudi day, su thay déi clia cac chi tiéu co ly
dugc do bang thi nghiém clia cac mau vai ty |é sgi Forta-fi tir 0.0%
dén 0.2% trén téng khéi lugng c6t liéu clia mau cé thé dé dang
quan sat dugc.

-ty

Hinh 6. Ty trong khdi clla céc mau theo ty 1€ soi Forta-fi

Hinh 6 cho thay bién déi cta ty trong khéi trung binh mau dam
theo ty 1& sgi Forta-fi. D6 léch chuén khi do cuta ty trong khéi trung
binh ting véi méi ty & sgi thém vao cling dugc trinh bay. Theo biéu
d6 nay, ty trong khéi mau dam gidm khi ty |é sgi tang. Tuy nhién,
do lugng sai tron vao kha nhd (t6i da 0.2%) nén khéi lugng thé tich
cGia mau dam khong bi anh hudng qua nhiéu bgi ham lugng soi:
gia tri t8i da va tdi thiéu chi cach nhau 2.3% (tU 2.375 g/cm? dén
2.431 g/cmd).
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Ty trong khdi miu dam réi theo ham lrgng sgi Forta-fi (g/em?)

Ham lugmg sgi Forta-fi (% trén tdng khal ligmg cét 116

Hinh 7. Ty trong khoi t6i da cla mau rdi theo ty 1€ sgi Forta-fi

V6i méi ham lugng sgi Forta-fi thém vao hén hagp, khéi lugng
riéng I6n nhat (ty trong khoi t6i da) clia mau rdi cing dugc xac
dinh va biéu dién trén biéu d6 trong Hinh 7. K& qua cho thay ty
trong khdi t6 da ctia mau r&i hau nhu khéng thay d6i khi thém mot
lugng nhé sgi Forta-fi vao trong hén hop. Chénh léch gilia gia tri
t6i da va t6i thiéu chi vao khodng 0.27% (tir 2.527 g/cm? dén 2.534
g/cm?3). Biéu nay cho thay ham lugng nho cua sgi Forta-fi gan nhu
khéng anh hudng dén ty trojgn khai t6i da ctia mau rdi.

Hinh 8. D9 rong du mau dam theo ty 1€ soi Forta-fi

Do réng du trung binh cla mau dam tuong Ung véi ham lugng
sgi Forta-fi ciing dugc do va trinh bay trén biéu dé trong Hinh 8.
D3Gi v6i hdn hgp bé tdng nhua chat trong nghién ctu nay, dé réng
du trung binh clia cAc mau dam nay thay d&i tir 3.95% dén 6.28%:
ham lugng sgi cang cao, dé rong du mau dam cang Ion.

V6i hén hop BTNC, theo TCVN 8819:2011 [13] d6 réng du cla
mau dam phai nam trong khoang tur 3% dén 6%. Xét theo tiéu chi
nay, hén hgp BTNC v6i ham lugng sgi Forta-fi 0.2% cho dé réng du
trung binh vao khoang 6.3%, vugt qua muic cho phép. Két qua nay
cho thay rang cac hén hgp véi ham lugng sgi Forta-fi I6n hon hodc
bang 0.2% t6ng khéi luong cét liéu sé khéng con phu hop.

B

Ham |uwgng soi Forta-fi (% trén téng khéi lwgng cdt léu)

Hinh 9. Dg rong c6t liéu trung binh theo ham lugng sgi Forta-fi
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Do rong cot liéu trung binh cling la mot trong cac dac tinh
dugc dugc xac dinh va xét dén khi do ludng anh huéng cia ham
lugng soi Forta-fi 1én tinh chat co ly ctia BTNC. K&t qua nhan dugc
tU cac thi nghiém dé xac dinh d6 réng cla cét liéu dugc trinh bay
trong Hinh 9. Theo yéu cau cta [13] - TCVN 8819:2011 vé viéc thiét
ké& hon hgp BTNC12.5, gia tri nho nhét cta d6 rong cot liéu can dat
dugc la 14.0%. V4i diéu kién nay, tat cd mau thi nghiém vai Iy 1€ soi
thay d&i tir 0.00% dén 0.2% trén téng trong lugng cét liéu déu thoa
diéu kién yéu cau khi d6 réng c6t liéu nam trong khodng tir 14.02%
dén 16%.

Trong bai béo nay, dé 6n dinh Marshall ciing 1a mét trong céc
tiéu chi dugc xem xét. Theo dinh nghia trong tiéu chudn ASTM
D6927-15, d6 6n dinh Marshall khéng phai la gia tri luc nén 16n
nhat dat dugc khi th&t nghiém mau BTN chudn (mau hinh truy tron
chiéu cao 63.5 mm, dudng kinh 101.6 mm) trén may nén Marshall
ma la gia tri luc giao cét vai dudng tiép tuyén clia dudng cong luc
da dugc dich chuyén mét doan bang 1.5mm theo chiéu duong cla
phucng ngang [trich dan lai bai ch, hodc tiéu chudn ASTM].

Hinh 10. D 6n dinh Marshall theo ham lugng sgi

D6 8n dinh Marshall clia cAc mau do dugc ng vdi cac ham
lugng sgi khac nhau dugc biéu dién trong Hinh 10. Theo céac két
qua nhan dugc, d6 6n dinh Marshall do dugc tang dan tu 9.23kN
dén 12.13kN khi tang ham lugng sgi. Theo TCVN 8819:2011 [13],
dé hén hgp bé tdng nhua chat 12.5 dat yéu ciu, d6 én dinh
Marshall nhé nhat ctia mau dam can cé dugc la 8kN. Ung véi tiéu
chi nay, toan bd cac mau da thi nghiém cho cac két qua théa man
yéu ciu can thiét vé dé 6n dinh Marshall.

Cung véi d6 6n dinh, d6 déo Marshall (bién dang ctia mau BTN
trén may nén Marshall xac dinh tai thdi diém do d& én dinh
Marshall) ciing dugc do véi phuang phép cai tién (giong phuong
phap dugc moé ta trong [14]). Két qua thu dugc trinh bay trong
Hinh 11 véi d6 déo Marshall trung binh thay d&i tir 3.57mm dén
4.47mm. Sgi Forta-fi thém vao lam giam dé déo Marshall ctia hén
hgp. Theo TCVN 8819:2011 [13], hén hgp bé téng nhua chat 12.5
can c6 d6 déo Marshall nam trong khoang tir 2mm dén 4mm. Vai
tiéu chi nay, cdc mau thi nghiém véi ham lugng sgi tir 0.1% dén
0.2% la cac mau dat yéu cau.

Hinh 11. 6 déo Marshall trung binh theo ham lugng nhya

Bén canh d6, cudng d6 chiu kéo khi ép ché (goi tat la cudng do
ép ché) clia cdc mau cling dugc xac dinh bang may thi nghiém da
tinh nang Pavetest trang bi & phong thi nghiém Cau Budng cla
Trudng HCMUTE. Két qua thi nghiém cla cac mau Ung véi 5 ham
lugng sgi Forta-fi dugc trinh bay trén biéu dé trong Hinh 12.
Cudng do ép ché cta cac mau thu dugc dao dong tir 0.75MPa dén
1.08MPa. Theo két qua nay, sgi Forta-fi goép phan lam tang kha
nang chiu kéo khi ép ché cta hén hgp BTNC: lugng sgi Forta-fi
trong hdn hop cang nhiéu, cudng dé ép ché cda mau cang lon.

Hinh 12. Cudng do ép ché theo ham lugng sgi Forta-fi

V6i nhiing két qua khao sat anh hudng clia ham lugng soi
Forta-fi dén tinh chat ca ly ciia hén hgp BTNC & trén, viéc thém soi
Forta-fi vao da giip nang cao tinh chat ca ly ca hén hgp BTNC.
Tuy nhién, sgi Forta-fi trong hén hgp chi ¢ thé phat huy tét tac
dung khi dugc thém vao véi mot ham luong hgp ly. Mot phan la do
chénh léch khéi lugng riéng qua Ion gitia cét liéu va sgi Forta-fi
nén rat kho dé soi c6 thé phan bé déu trong hén hgp khi ham
lugng sgi qua cao, tir d6 dnh hudng dén chat lugng chung ctia hén
hgp. Phan khac, khi ham lugng sgi qua cao, mot s6 chi tiéu ky
thuat ctia hén hgp BTNC nhan dugc sé khong con théa man yéu
cau cha TCVN 8819:2011 [13] (chdng han & muc 0,2% sgoi Forta-fi,
hén hgp nhan dugc sé c¢é d6 réng du cla mau dam vao khodng
6.28%> muic 6% yéu cau trong TCVN 8819:2011 [13]). Hon n(ia, gia
thanh cla sgi Forta-fi cling kha cao nén viéc thém sgi vao hén hop
sé lam tang gia thanh cta BTNC nhan dugc.

Cac két qua nghién cru khao sat nay cho thay ham lugng sgi
Forta-fi hop ly thém vao hén hop c6 thé chon 1a 0.1% trén téng
khéi lugng c6t liéu. Véi lugng sgi nay, cac uu diém cla sgi Forta-fi
sé phat huy tét tadc dung trong hdn hgp véi gia thanh hgp ly trong
khi cac chi tiéu co ly van thda man nhiing yéu cau thiét ké BTNC
cGa TCVN 8819:2011 [13]. Trong phan ti€p theo cta nghién ctu
danh gia anh huéng cua sgi Forta-fi dén hon hop BTNC nay, ham
lugng sgi 0.1% trén téng khéi luong cét liéu sé duoc chon cho céc
mau ¢6 sgi nhdm so sanh anh hudng cla sgi Forta-fi dén céc tinh
chat co ly nang cao ctia BTNC.

3.2. Két qua cia viéc phan tich ddc trung dan héi nhét tuyén
tinh ctia vt liéu BTNC

3.2.1. Mé-dun déng

Mé-dun déng clia cdc mau bé tdng nhua chat c6 va khéng co
sgi Forta-fi dugc trinh bay trong Hinh 13 va Hinh 14.
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Hinh 13. Md-dun dong cia mau BTNC khdng sei & cac nhiét do khac nhau (tir-10°C
dén 50°C) va dudng cong chd dugc xay dung véi kj thudt dich chuyén ngang
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Ky thuat dich chuyén ngang dugc ap dung dé xay dung dudng
cong chd cdla mé-dun déng & cdc muc nhiét d6 khac nhau. Dua
trén nguyén ly tuong quan thgi gian-nhiét do, mo-dun phuc cda
vat liéu & tan s6 f va nhiét do T tuang duong véi mo-dun phic &
tdn s6 f' = f X ap(T') va nhiét d6 T', hoac E*(f,T) = E*[f X
ar(T"),T'], trong d6 a;(T") dugc goi la hé s6 dich chuyén.

- 50000

t e ——
x < x XX : ==
g SN
1 L B
I _
! m* X 5000 &
e z
jie 2
- [ =
E | e c
. i ® 1 2
i T T : + 500 @
— ® L I ¥ ¥ oz
B o i
} ! | | ! L osg
1.00E-05 1.00E-03 1.00E-01 1.00E+01 1.00E+03 1.00E+05

Tén s& quy d8i (Hz)
¥-10 40 B10 20 x30 @40 +-105 =05 =105 205 M305 A40-5 x50 X505

Hinh 14. Mé-dun dong ctia mau BTNC ¢6 sgi & cac nhiét do khdc nhau (tir -10°C dén
50°C) va duang cong ch dugc xay dung véi kyj thuat dich chuyén ngang

Céc hé s6 dich chuyén ctia hén hgp BTNC c6 va khéng c6 sgi
Forta-fi dugc trinh bay trong Hinh 15.

=
-
g
0+ 3 3
-20 20 40 50 &0
-2 + y-=-G-B007 - 0- 161 P+ 301 b
R? = 0.9999
4 -
nhiét 4§ (°C)

@ BTNC c6va khdngcé sgi = Poly. (BTNC c6 va khdng c6 sgi)

Hinh 15. Hé s6 dich chuyén ngang dé xay dung duang cong chii Mé-dun dong cla
BTNC

Pang chu y la hé s6 dich chuyén nay cling la mét tinh chat cda
vat liéu dan hoi nhét do dudng cong mé phong cac hé s6 dich
chuyén chi phu thudc vao loai vat liéu, c6 thé dugc mé hinh héa
bdng phuang trinh sau:

log(ar) =a.T>?+b.T+c

vGi: a =0.0007, b =-0.1617 va ¢=3.0151; T la nhiét d6. Két qua
thi nghiém cho thdy rang phu gia dang sgi khi thém vao trong hon
hop BTNC véi ham lugng nhé (0.1% trén téng khéi lugng cét liéu)
khéng lam thay d6i hé s6 dich chuyén ctia hén hap.

3.2.2. GO6cléchpha

Céc goc léch pha (giia tin hiéu tai trong véi tin hiéu chuyén vi)
cia mau BTNC théng thudng cé va khéng co sai Forta-fi & cac tan
sO va nhiét d6 khac nhau dugc trinh bay trong cac Hinh 16 va 17.

45 4

- +-10-5 =05
40 A - n D’:
- > -5
v - 10-5 20-5
* W30S an-s
= .
Zap 4
2 £ 50-5
s
£ 25
= -
8 20 4 -
o -
15 - .
10 o
5 4
0 r . :
1.00E-05 1.00E-03 1.00E-01 1.00E+01 1.00E+03 1.00E+05

Tin s8 quy d8i (Hz)

Hinh 16. Duting cong chii cia goc léch pha dugc xay dung véi kj thuat dich chuyén
ngang - BTNCkhdng si
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Hinh 17. Dutng cong chi clia géc 1éch pha dugc xay dung véi ki thudt dich chuyén
ngang - BTNC c6 sgi

C6 thé thdy réng dir liéu clia géc pha tao thanh mot dudng
cong cha dao duy nhat, diéu nay ¢ nghia la cd BTNC cé va khéng
c6 sgi Forta-fi déu tuan tha quy luat thai gian- nhiét do (TTSP,
time-temperature superposition). & mot nhiét do xac dinh, goc
pha cé xu huéng ti€n dén khong khi tan sé tién dén khong hoac vo
cling tuong Ung vdi giai doan nhét cta vat liéu mat di dé cing
hodc giai doan nhét gan nhu trd thanh dan héi.

3.2.3.  Mé phéng tng xtt dan héi nhét cua vat liéu bdng mé hinh
Huet-Sayegh

M6 hinh Ung x& cla Huet va Sayegh [15,16] la moét trong
nhimg mé hinh c6 kha nang du bao t6t nhat tng xi dan héi nhét
cta hén hgp bé tong nhua. Mé hinh nay bao gém mét 16 xo néi
song song vGi mot chudi gdm mot 10 xo, hai phan ti can nhét bac
2 nhu dugc minh hoa trong Hinh 18.

E,
g NSNS

o,
) ko h -
L T T

E . -E, m n,

Hinh 18. M0 hinh ting x( cia Huet va Sayegh

Mo6-dun phuc ctia mé hinh nay dugc tinh toan bang cong thic
dudi day.
. E, —E,
Eiis (@) = o+ TS ian (D + [t (D]
Cac tham s6 clia cac mé hinh nay dugc trinh bay trong Bdng 4.
Cac dudng cong thich hgp hoa gia ly thuyét va két qua do thuc
nghiém cling dugc trinh bay trong Hinh 19 va 20.

Bang 4. Tham s6 clia m6 hinh Huet-Sayegh dé mé phéng tng
xf dan hoi nhét ctia BTNC & nhiét dé 20°C.

Hén
Eo (MPa) E..(MPa) k h o 7 (Ter=20°C)
hop
AC-C 160.00 40000 030 069 5.13 0.14
AC-F 185.47 46480 023 061 366 0.032




www.tapchixaydung.vn

LOE+05
e St
d-'a"— e

Lo+ 4 ; i Y
- v./
£ 4
/.
%
S LOE+03
i L~
= =

LOE+H2 +

LOE+D1

LOGE-04 L OGE-02 LOOE 00 LO0E+02 LOGE+04 LOOE+06 1.00E+08
tan so goc quy doi (rad's)
¥ AC-Fiwedo —ACFHS AC-C thye o =——=AC-CHS

Hinh 19. Két qua du dodn ctia md hinh Huet-Sayegh véi Mo-dun dong va tan s goc
quy doi
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Hinh 20. Két qua du doan cia mé hinh Huet-Sayegh véi Mo-dun dong va gdc léch
pha. Bi€u do Black

Theo cac két qua nay, md hinh Huet-Sayegh c6 thé duy doan
kha tét Uing x{r clia vat liéu BTNC. Budng cong moé-dun dong/tan
s6 géc nhan dugc v6i mé hinh Huet-Sayegh va dudng cong thuc
nghiém khdép véi nhau kha t6t cho cd BTNC c6 va khong cé soi
Forta-fi. Chinh vi thé, viéc du doan moé-dun dong khi tan sé goc
tién vé 0 (Eo) va khi tan sé goc tién dén vo cung (E-) nhan dugc tu
mo hinh Huet Sayegh la déng tin cdy. Theo mé hinh dy doan nay,
Eo clia mau BTNC ¢6 sgi cao hon ctia mau khong sgi khodng 15%.
Di€u nay c6 nghia la & tan s6 thap hodc & nhiét d6 cao, anh huéng
cla soi d&n mo-dun clia mau dugc thé hién ré nhat va sgi cling da
lam tang do cling clia mau.

Két quad nay con cho thdy ring mé hinh Huet-Sayegh c6 thé
dap ung t6t khi dugc st dung @€ mé hinh hoéa Uing xi clia cac mau
c6 sqi.

CAac két qua cla nghién ctu nay sé dugc xem xét ki€ém nghiém
lai bang cac nghién ctiu chuyén sau hon trong thai gian tdi.

4, KET LUAN

Trong bai bao nay, anh hudng cla phu gia dang sgi dén tinh
chéat ca ly ctia hén hgp bé tdng nhua véi cp phdi chat va sir dung
loai chat két dinh thong thudng (bitum 60/70) da dugc khao sat.
Nhiéu thi nghiém trén cac mau Marshall dugc ché tao véi cac ham
lugng sdi Forta-fi khac nhau da dugc tién hanh dé xac dinh cac chi
tiéu co ly ctia BTNC, qua dé xac dinh ham lugng sgi Forta-fi phu
hgp. Qua céc két qua nhan dugc, ham lugng sgi pht hgp nhat
dugc chon dé thém vao hén hop nham tao hén hgp BTNC ¢6 sgi
Forta-fi 1a 0.1% trén t8ng khéi lugng cét liéu.

Cac két luan sau dugc rut ra tur viéc phan tich dac trung dan hoi
nhaot tuyén tinh cta vat liéu BTNC cé va khong c6 soi Forta-fi:

- Sgi Forta-fi lam tang cac dac tinh ca ly co ban ctia hén hop bé
téng nhua nhu dé 6n dinh Marshall, cudng do ép ché clia mau.

- M6-dun ddng & nhiét d6 cao hodc tan s6 thap ctia mau BTNC
¢6 sai cao hon ctia mau khéng sgi khoang 15% khi thém soi Forta-
fi vao hén hgp véi moét lugng rat nhé (0.1% t8ng khéi lugng c6t
ligu)

- Hé s6 dich chuyén ngang dé xay dung dudng cong chli mo-
dun dong ciing nhu goéc léch pha khong thay d6i khi thém soi
Forta-fi vao hén hap.

- M6 hinh Huet Sayegh c6 thé dugc dung d& mé phdng tng x
dan hoi nhét ciia BTNC c6 va khong ¢6 sai

L&i cdm on: Nghién clu nay thudc dé tai ma s6 T2022-143
dugc tai trg bdi Trudng Pai hoc Su pham Ky thuat TP.HCM nam
2022.
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Phan tich khung thép cé lien két ntia cung theo
mo hinh cta Lui - Chen chiu tai trong déng

Analysis of steel frame with semi - rigid connections by model of Lui - Chen with dynamic |oad

> TS NGUYEN HAI QUANG

GV Khoa Xay dung, Truong Dai hoc Bién luc, Email: quangnh@epu.edu.vn

TGM TAT

Rai bao nghién ciru s lam vigc cda khung thép ca lign két nira
cirng theo ma hinh Lui - Chen dé xuét. Trong do dé cap dén cac
dang lién két trong két cdu thep thuang gap; quan hé gitra ma

men vi gac xoay cia lign ket theo ma hinh Lui - Chen; mot s&

ket qué thi nghigm dé xay dung ma hinh lién két; quy trinh cép
nhat da cing coa lign ket theo ma hinh Lui - Chen va tinh toan
mit vi du vai khung thép ca lién ket nira cing theo ma hinh Lui -
Chen chiu tai trong dang, lap ra chuong trinh tinh béng ngon
ngit lap trinh Matlab d& so sanh vai cac két qua phan tich khung
co lign ket dam - cot |3 lign két nira cong dan hai tuyén tinh
béng phan mém SAP2000.

Tir khda: Khung thép; lién ket nira cing; Lui - Chen.

ABSTRACT:

This paper studies the working of steel frames with semi-rigid
connections according to the proposed Lui - Chen model. Which
refers to the common types of connections in steel structures;
relationship between the moment and the rotation angle of the
connections according to the model of Lui - Chen; some
experimental results to build theo connections model; the
process of updating the stiffness of the connecions according
to the Lui - Chen model and calculating an example with a steel
frame with a semi-rigid connection according to the Lui - Chen
model under dynamic loads, establish a program using Matlab
programming language to compare the results of frame
analysis with beam-column connections as linear elastic semi-
rigid connections using SAP2000 software.

Keywords: Steel frame; semi-rigid; Lui - Chen.

1. MOT SO NGHIEN CUU TRONG KET CAU THEP CO LIEN
KET NUA CUNG

Trong tinh toan két cau thép, cac lién két thudng duoc ly
tudng hoa thanh dang ngam hodc khdp. Gan day, cac nghién
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ctu da chi ra rang anh hudng ctia déc tinh cla lién két dén su
lam viéc cha két cau la dang ké [3].

M&i quan hé gilra mé men va goc xoay da dugc nhiéu cac
nha nghién cliu quan tam nghién cdu nhu nghién cdu thi
nghiém hodc nghién ctu ly thuyét [2,4,5,6,7,8,9,10].

Trong bai bao nay Iya chon mé hinh Lui - Chen & lién két
gitta dam vdi cot dé€ phan tich khung thép chiu tai trong dong
d€ so sanh két qua tinh vai trudng hagp la lién két ndra cing dan
hoi tuyén tinh do phan mém SAP2000 tinh toan tir dé dua ra cac
nhan xét.

2. MO HINH LUI - CHEN [4]

Lui - Chen (1986, 1988) dé xuat mo hinh ham mi dugc goi la mé
hinh ham ma Chen - Lui. M& men cua lién két dugc xac dinh nhu
sau:

(l

Jj=1

DO cling tiép tuyén cua lién két:

v L], ¢ 2)
= ex
- 2]a P 2ja W

dM

”

\9\\9\

DO cling ban dau cla lién két dugc xac dinh nhu sau:

—+R (3)
- 2]0!

\9 [0
trong do:

M :1a mé men trong lién két;

|¢C| : 1a gia tri tuyét d6i clia goc xoay trong lién két;

M, :1a gia tri mé men ban dau;

Ry t1a dd ciing tang bién dang cua lién két;

a:lahésétylg;

C;:1ahé s6 phu hgp ctia dudng cong;

7 :1a s6 bac dugc xem xét.

Hinh 1, quan hé gita m6 men va géc xoay ap dung mé hinh
ham mu Chen - Lui va cac s6 liéu trong bang 1.
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Bang 1. Cac tham sé cia m6 hinh ham mii Chen - Lui [4].

Loai lién két (kip-in)

STT A B C D
Thép g6c bung Thép goc trén va duéi Tam han kin dau Tam han dau mé rong
(Richard va céc cong su, (Azizinamini va cdc cong su, (Ostrander, 1970) (Johnoson va Walpole, 1981)
1982) 1985)

M, 0 0 0 0
Ry 0,47104x 107 043169 x10° 0,96415 x 10° 041193 x10°
a 0,51167x107> 0,31425x10° 0,31783x10° 0,67083 x 10>
q -0,43300x 10° -0,34515x10° -0,25038 x10° -0,67824 x10°
[ 0,12139x10* 0,52345 x10* 0,50736 x10* 0,27084 x10*
G -0,58583x10* -0,26762 x10° -0,30396 x10° -0,21389x10°
Cy 0,12971x10° 0,61920x10° 0,75338 x10° 0,78563 x 10°
Cs -0,13374x10° -0,65114x10° -0,82873x10° -0,99740 x10°
Cq 0,52224x10* 0,25506 x 10° 0,33927 x10° 0,43042x10°
kq 0,48000x 10° 0,95219x10° 0,11000 x10° 0,30800 x10°

alh Sau méi budc thai gian tinh toan thi phai cap nhat lai do

%j‘“* cling cla tung lién két. Khi cap nhat cho mét lién két thi phai
S o dua vao chuaong trinh con gia tri m6 men va goc xoay cua lién
% ] két & ba budc thai gian tinh la 6_;, 6; va 6,,, dé nhim muc

|- dich xdc dinh qud trinh tang hodc gidm cGia quan hé moé men,

"l géc xoay (nhu trén hinh 2)

ol

0,02 0,03 0,04 Nhap vao dc tinh cda lién két, gia tri mé men,
Gibe xoay. 0 géc xoay cla lién két & 3 budc tinh lién tiép

a b

Hinh 1. Gic thudc tinh ctia mét s6 lién két theo md hinh ham mii Chen - Lui (Lui -
Chen, Nam 1988). (a) Quan hé md men gdc xoay; (b) Quan hé dd cling gdc xoay. [4]

3. TICH PHAN HE PHUONG TRINH VI PHAN

Theo cach lam théng thudng clia phuang phap phan tir hiu
han ta nhan dugc phuong trinh dao déng cla két cau nhu sau:

Mii+Ciu+Ku=PF, (4)

trong doé:

M 1a ma tran khéi lugng;

C lamatran can;

K 1a ma dé cung;

P, 1a véc to tai trong nut quy déi;

u, u, i 1an lugt 1a véc ta chuyén vi, van téc va gia tbc clia cac
nut khung.

Cac ma tran khéi lugng, d6 cling dugc sit dung trong [1].

Hé phuong trinh (4) 1a hé phuong trinh vi phan phi tuyén,
cachésé M, C, K phu thudc vao do clng cua lién két, ma do
cling cla lién két phu thudc vao quan hé gitta mé men va goc
xoay cla lién két. Trong [1, 4] da thé hién phuong phap tich
phan hé phuong trinh vi phan (4).

4, CAP NHAT PO CUNG CUA LIEN KET

Cap nhat do ciing cla lién két 1a mét budc quan trong trong
viéc tich phan hé phuong trinh vi phan phi tuyén cta khung
thép c6 lién két nlra cling. Trong qua trinh chiu tai trong thay d6i
Iap. Quan hé gilta mdé men va gbc xoay trai qua cac giai doan
nhu sau: Qua trinh tang mé men va qua trinh gidm mo men. Viéc
cap nhat do ciing cda lién két dugc thuc hién nhu hinh 2,

-1614-6

641
2jou
Két thac

Hinh 2. Quy trinh cap nhét do cting cia lién két theo m hinh Lui - Chen

[
k=% ﬂexp(

5.VIDU TiNH TOAN

Xét khung hai tang mot nhip, cac phan t& dam va cét duoc
lam bdng thép A36 c6 mé dun dan hoi E= 20000 kN/cm?. Tiét
dién clia cac dam va cot déu la W5x16, kich thudc clia cac dam,
c6t la thép nhu trén hinh 5.a, cac nat déu c6 khéi lugng la
m=0,04 kN.s*/cm.

Lién két gilra cOt véi mong la lién két khdp, lién két gilra cot
vGi cot la lién két cing.

Lién két gitta dam véi cot dugc tinh toan Uing vdi s6 liéu clia mé
hinh Lui - Chen c6 G =-143; C,=-75,0; C3=1710 ;
Cy=985 ; C5=-34L8 ; C4=282,2 ; «=0,00055 ;
Ry = 1286 ; My =0 (cac s6 liéu cla lién két phu hgp don vi kips -
in). Quan hé gilta mé men - goc xoay clia cac lién két 1,2, 3,4 sau
khi quy d&i don vi kN.cm - rad dugc thé hién nhu hinh 3.b
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P u
® © % 2000
2 4 ]
é 1500 4
) .= 2 1000
—] é 500 -
Lién két3 g 0
2p EE— ul [ 001 002 003 0.04
© Goc xoay 0 (rad)
1 3 b) Quan hé Mé men - géc xoay ciia lién két
Téit c& cac phén tir la W5x16
1 3 § M
o 2
g 0 1 ©
t
A A 2 :
25 m =
a) So dé khung c) Lich sir thdi gian cla tai trong

Hinh 3. So d0 tinh clia khung

Tai trong tac dung thay d6i theo thdi gian nhu trong hinh 3.c

e Khao sat vai truong hgp P=2 kN, dé cling clia cac lién két
dam - cO6t theo m6 hinh dan hoéi  tuyén tinh
ky =234042.9(kN.cm / rad)

a. Chuyén vi dinh u - thai gian
Hinh 4. Lién két dan hai tuyén tinh, ti trong dong
TU két qua tinh toan trén cho thady phan mén nhom tac gia
1ap ra la dang tin cdy, c6 thé st dung dé khao sat cho trusng hop
lien két dam - cot la lién két nla cing theo mé hinh Lui -Chen
chiu tai trong dong. K&t qua tinh toan dugc thé hién & cac hinh
dudi day:

b. M6 men & lién két 3 - thoi gian
Hinh 5. So sénh khi két cdu chju tai trong dong
Tu két qua tinh toan dugc thé hién trong hinh 5.a cho thdy
bién d6 dao dong clia chuyén vi dinh khi tinh theo mé hinh dan
héi tuyén tinh 16n hon nhiéu so vai khi tinh theo mé hinh Lui -
Chen, déng thai gia tri mé men & lién két 3 cling I6n hon nhiéu
so vdi khi tinh theo mé hinh dan hoi tuyén tinh.

a. Chuyén vi dinh - thoi gian

a. Gia téc ndt 1 - thoi gian b. Gia téc nit 2 - thoi gian

Hinh 6. So sanh vé gia toc khi két cau chiu tai trong dong

TU két qua tinh toan thé hién trong hinh 6 va hinh 7 cing
cho thay bién dé dao déng clia céc gia téc & nat, luc cat clia cac
c6t khi tinh theo m6 hinh Lui - Chen nhé hon nhiéu so véi khi
tinh toan theo mé hinh dan héi tuyén tinh.

a. Luc cdt cét 1 - thai gian b. Luc cdit cot 2 - thoi gian

Hinh 7. So sanh vé lyc cat khi két cau chiu tai trong dong
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b. M6 men & lién két 3 - thoi gian

a.Liénkét 1 c. Liénkét2

Hinh 8. Quan hé giiia md men va gdc xoay clia cic lién két trutng hop tai trong dong

TUu hinh 8 d6 cing cla lién két thay d8i trong qua trinh dao
dong. Trong méi chu ky dao déng, gid tri dd ciing cua lién két
dat tdi gia tri do cliing ban dau ky =234042.9(kN.cm/ rad) 1a
mot ntia chu ky. Nhu vay, khi tinh dao dong clia két cdu co lién
két ntra cting theo mé hinh Lui - Chen thi két cdu “yéu” hon khi
tinh theo mo hinh dan héi tuyén tinh.

6. KET LUAN

Qua vi du tinh toan cho thdy c6 thé rdt ra mot s6 két luan sau:

- D& cap nhat dugc d6 cling clia tiing lién két sau mébi budc
thdi gian tinh toan thi can dua vao chuong trinh con ba budc
thai gian lién tiép dé xac dinh qua trinh ting hodc gidm moé men,
gbc xoay cla lién két.

- Két cdu khung c6 lién két dam - cot khi tinh theo mé hinh
Lui - Chen “y&u” hon khi tinh theo mé hinh dan héi tuyén tinh
trong truong hgp tinh toan chiu tai trong dong. Nhung bién dé
cla chuyén vi dinh, gia t8c & cac nat, luc cdt & cac dam lai nho
hon khi tinh theo m6 hinh dan héi tuyén tinh.
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Quan diém vé thiét keé kién truc resort ven
bién, xuat phat tu canh quan thién nhién
(Truong hgp Phu Hai Resort)

Viewpoint about coastal resort architecture design based on natural landscape (taking Phu-

Hai resort as a case study)
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Khoa Kién truc - Noi that - My thuat ing dung, Trudng Dai hoc Nguyén Tat Thanh TP.HCM

Email: Indquang@ntt.edu.vn

TGM TAT

Trong nhitng nam gan day, cac resort ven bign dan trir thanh mat
trong nhitng loai Winh nghi dudng phd bign & nuac ta. Cac khu
resort hau hét ndm & nhirg khu vuc sinh théi, do vay dé bao vé tai
nguyén va mai trudng khu vic va nang cao Igi ich ting thé cia
céc danh lam théng canh va phan anh dac diém dia phrong, cén
duge quy hoach va thigt k& khoa hoc. Tir goc da ket hop vai céanh
quan tu nhién ddc trung coa khu vic Dong bang duyén hai Nam
Trung ba, phan anh ban séc dia phuong, bai viét da nghién ciu va
thao luan so ba vé thigt ke kien trac resort ven bign xugt phat tir
canh quan, |&y Pha Hai Resort, TP Phan Thigt, tinh Binh Thuan, lam
trutng hop nghién ciru dién hinh.

Tir khaa: Kién tric canh quan; ban sic dia phuong; resort ven
bién.

ABSTRACT

Resort complexes have been widely built in Vietnam recently, and
Coastal resort is one of the popular types. Since they are mostly
located in ecologically sensitive areas, resorts - especially
Coastal resorts - need to be planned and designed scientifically, in

order to protect the scenic resources and ecological environment,

enhancing the overall benefits of the scenic spots landscape and
reflect local characteristics. Combining with the typical natural
environment of the South Central Delta region of Vietnam, and
reflecting local characteristics, this article conducts preliminary
research and discussion on the architecture design of coastal
resorts, taking Phu Hai Resort, Phan Thiet city, as a case study.

Keywords: Landscape architecture; local identity; coastal resort.

1. KHAI QUAT KHONG GIAN CANH QUAN VA BAN SAC VAN
HOA TiNH BiNH THUAN

Do van hoa khu vyc déc dao clia tinh Binh Thuan (Duyén hai
Nam Trung b6, Viét Nam) c6 nhiing diém dac biét trong ca kién
tric truyén thdng va hién dai. La mot tinh ven bién, khi hau quanh
nam nang am, nhiéu bai bién sach dep, cdnh quan tu nhién va tho
mong, giao théng thuan |gi, Binh Thuan dang la mét trong nhiing
trung tam du lich Ién chia Viét Nam.

Binh Thuan da dau tu xay dung cac quan thé du lich - nghi méat
- thé thao - leo nui - du thuyén - ciu cé - danh gén - nghi duéng -
chlta bénh tai khu vuc phudng Mai Né (TP Phan Thiét), Ham Tan,
Tuy Phong phuc vu du khach. Hién nay, TP Phan Thiét dang c6 cac
khach san 16n, nhiéu khu resort cao cap, hé thong nha nghi ven
bién... sdn sang dap Ung cac nhu cau an nghi, vui choi gidi tri cta
du khach va cac nha dau tu. Binh Thuan con ¢6 nhiéu di tich van
héa - lich str, danh lam thang canh hap dan. “Ngay 18/12/ 2018, Tha
tudng Chinh pha da c6 Quyét dinh s6 1772/QD-TTg phé duyét Quy
hoach téng thé phdt trién Khu du lich quéc gia Mdi Né, tinh Binh
Thudn dén ndm 2025, tdm nhin dén ndm 2030 va B Vdn héa, Thé
thao va Du lich da c6 Quyét dinh s6 2354/QD-BVHTTDL ngay
24/8/2020 c6ng nhdn khu du lich Mi Né la khu du lich quéc gia.”

Sau nhitng nam 2000, v&i su ra dGi cla cac khach san nghi
dudng dugc dau tu ti nguén vén tu nhan nudc ngoai va ca trong
nudc, cac cong trinh nghi dudng & khu vuc nay da phat trién
nhanh chéng. TP Phan Thiét la mét khu vuc du lich ven bién trong
diém, su phat trién kinh té va tang truéng dan sé du lich dang
khéng nguing gia tdng, gay nén hién tugng “dé thi héa ven bién”
1, Sau sy tréi day cta bat dong sén du lich trong nhiéu nam qua,
cac cdng trinh resort & Phan Thiét da dan rdi xa diéu kién sinh thai,
moi trudng canh quan la diéu dang can nhéc cho viéc phat trién
kién trac du lich trong tuong lai. Lic nay méi thay dugc su can
thiét cua thiét ké quy hoach va kién trdc cac cong trinh nghi duéng
mot cach khoa hoc va dong bé.

" John A. Burt, Mary E. Killilea, Suzanne Ciprut, Coastal urbanization and environmental
change: Opportunities for collaborative education across a global network university,
Regional Studies in Marine Science, 2019.
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2. THIET KE KIEN TRUC RESORT SU DUNG CANH QUAN NHU
DIEM XUAT PHAT VA NEN TANG PHAT TRIEN

2.1. Yalong Bay resort, Hai Nam, Trung Quéc

Yalong Bay resort ndm cach TP Tam A, Hai Nam, Trung Quéc,
khoang 20 km vé phia Dong Nam. Dién tich dat quy hoach la 18,6
km?, 1a mét trong 12 khu du lich cdp quéc gia dau tién cta Trung
Qudc (Hinh 1). Bay la khu nghi duéng cap quéc gia duy nhat ap
dung mé hinh van hanh va phat trién doanh nghiép. Nam 1996, 1&
khai mac du lich nghi duéng va giai tri ctia Trung Quéc da dugc t8
chic, va khach san nghi duéng 5 sao bén bd bién dau tién cda
Trung Qudc Gloria Hotel da hoan thanh va khai truong, trd thanh
moét c6t mbc quan trong trong su phat trién cta du lich nghi
dudng bén bd bién cla Trung Quéc. Sau ndm 2000, cac tap doan
quan ly khach san ddng cap thé gidi lién ti€p d6 bd vao Vinh A
Long, mot s6 khach san nghi duéng hang dau quéc té nhu
Sheraton, Holiday Inn, Marriott, Mangrove lan lugt dugc xay dung
va khai truong. p

L R A

Chi thich: A: Khu trung tam qudn ly; B: Khu Hong Hg;
Khu Cdng Thanh; F: Khu Khdch san Bén du thuyén; G: Khu Hoan H; H: Khu Bong Hoan H; ) :
Ldivao chinh

Hinh 1. Quy hoach tong thé khu phiic hgp nghi du@ng SanYa Yalong Bay, Hai Nam,
Trung Quéc. (Ngudn: Liu Jun (X1J48), Bao JiGang ({RZERI), L& EEEEBRKX
TSI SR)

Hinh 2. Cécphuong an thiét ké ZhangZhou XiaoGang resort, tinh Phtic Kién, Trung
Quoc. (Nguon: Gong JiaQi (ZEFRIR), /& B X 1 S 1 1 1% v i o5 —
LOBM ) E BRI R E TR T )
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TU lich st phat trién so bd nhu trén, dé dang thdy dugc tam
quan trong cla quy hoach dinh hudng, cac chinh sach quan ly
phét trién cdp qudc gia cling nhu quy mé clia mét “khu du lich
nghi dudng” can phai co. Tu dé, cac quy hoach va thiét ké chi tiét
cta nhimng resort di sau sé c6 dugc mdt nén méng ving chac, la
tién dé dé phat trién déng bo.

2.2. Zhangzhou Xiaogang resort, Nam Phuc Kién, Trung Quéc

Quy hoach va thiét ké kién trdc cla Xiaogang resort la mét
du an dau thau quy hoach khu nghi duéng mang nét dac trung
cta Chuong Chau. Dién tich quy hoach 11 ha, du kién xay dung
moét khu nghi dudng ké thira van héa mién nam Phuc Kién,
mang dam tinh nhan van va khai thac diéu kién uu viét cla
thién nhién noi day.

Co s& du an dugc dat tai XiaoGang, lang XinXu, thi trén
XinXu, huyén HuaAn, TP Chuong Chau, tinh Phdc Kién, gan
trung luu nhanh phia Bac cta song Clru Long. Trung tam thj
tran cach thanh phé chinh Chuang Chau 57 km, cach trung tam
huyén HuaAn 11 km va cach thanh ph& Ha Mén 135 km. Téng
dién tich cda thi tran la 186,7 km2, dan s6 12.500 ngudi. Cac
danh lam thdng canh chinh bao gom tam sudi nudc néng, bai
ca chép dao JiangXin va cac lang cla dan toc thiéu s6 She (&
7). Theo y tudng phat trién "ton tao pha c6 va xay dé méi",
ngoi lang phat trién canh quan thién nhién dia phuong va vén
héa dia phuong ti ba khia canh "phong cach néng thén, phong
cach lang mién nui va phong céach sinh thai".

Phuong &n da tan dung t6i da cac dac di€ém moi trudng tu
nhién déc dao cla nui TaiMao va song JiuLong. Quy hoach
téng thé clia XiaoGang resort dat khéng gian céng cdng va dia
diém hoat ddng & gilta cac con dudng va tda nha chinh, cac
chiric ndng khac dugc sép xép theo d6 déc cua dia hinh. Céng
trinh dua lung vao nui va nhin ra mat nudc, bam sét vao thé dat
dé han ché tac dong vao tu nhién. Vé quy hoach mat béng téng
thé, mat do6 téng thé thap, quy mé vira va nhd, sdp x&p co trat
ty va phan tan. V& mat kién triuc, hai khach san nghi dudng
chinh & gilra st dung céc khéi trai dai dé thich ting véi dia hinh.
Cach bé tri phan anh dic diém khi hau cta kién trdc mién nam
Phuc Kién. Phan B&B (Bed and Breakfast) va sanh cong céng
khai thac t6t canh quan trién nui. Théng qua su sdp xép phan
tan, st dung chénh léch chiéu cao hién cé cta khu dat, hau hét
cac phong danh cho khach c6 thé view séng, hodc view nui.
Hién trang chung cta khu dat la Tay cao thdp, Déng thap,
chénh léch d6 cao khoang 15 mét. Thiét ké tan dung t6i da dia
hinh hién tai cGa khu dat va chia 16 dat thanh ba phan: déng,
trung va tay. (Hinh 3)

2 ® H

gl 3
Hinh 3. Mt béng va phdi canh tong thé ZhangZhou XiaoGang resort, tinh Phic Kién,
Trung Quéc. (Ngun: Gong JiaQi (ZERK3), & 1 (X B 1R E S 120 1 1% 0 #F
F— LB B BRI LI R Z R 11 29 B
Dia hinh phia tay tuong d6i cao, doc theo dia hinh & 16i vao
bé tri mot toda khach san nghi dudng, hudng ra phia song Clu
Long, la d6 cao chinh cla cad khu. Mat phia dong la khu vuc b
s6ng, két noi cac nut cadnh quan phan bé doc séng véi dudng
danh cho ngudi di bo, dong thoi két hop 16i di lat van gb va bén
tau than thién véi mat nudc d€ maé rong pham vi khach du lich
dén tham quan. (Hinh 4)
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Hinh 4. Mdt cat ngang dia hinh canh quan ZhangZhou XiaoGang resort, tinh Phiic
Kién, Trung Quéc. (Ngudn: Gong JiaQi (ZZFRIF), /& 11 X B 15 ZE S 10 128 14 1%
1T — LB BT RS R 1T 2 )

2.3. Bai hoc kinh nghiém vé gidi phdp quy hoach kién tric (QHKT)
resort ven bién xudt phdt tir cdnh quan thién nhién

2.3.1. Quan diém va QHKT resort xuat phat tir cdnh quan thién
nhién

Dé& c6 dugc moét cdnh quan resort &n tuong, nha thiét ké can c6
nhiing giai phap dé dung hoa dugc cac yéu té tu nhién va nhan
tao. TOon trong va khai thac cdnh quan thién nhién, déc biét la dia
hinh dac trung déc vé phia bién vdi cac view nhin dep, mé, thoang,
chinh 1a yéu t6 mang lai thanh céng clia QHKT resort. Va dé c6 thé
gin gil, phat huy gia tri cdnh quan chung ctia ca khu vuc, tam nhin
cla quy hoach chung mang tinh quyét dinh. D6 ciing la ly do vao
nam 2018, “Tha tuéng Chinh phd dé phé duyét Quy hoach téng thé
phdt trién Khu du lich quéc gia Mi Né, tinh Binh Thudn dén nam 2025,
tdm nhin dén ndm 2030."?., Khu du lich quéc gia (KDLQG) Mai Né
nam trén dai dat ven bién ti xa Hoa Phu, huyén Tuy Phong dén hét
ranh gigi phudng Phu Hai, TP Phan Thiét; c6 dién tich khoang
14.760ha, trong d6 dién tich vung 16i tdp trung phéat trién, hinh
thanh céc khu chiic ndng du lich la khodng 1.000ha. (Hinh 5)

Y

i*

Hinh 5. Ban d6 dinh hung phat trién khdng gian du lich - quy hoach tdng thé phat
trién KDLQG Mai Né. (Ngudn: Chi tiét quy hoach Khu du lich qudc gia Mai Né
https://binhthuan.qgov.vn/)

Nhu vay, so véGi Sanya Yalong bay resort, Hai Nam, Trung Quéc,
KDLQG Mii Né xuat phat sau 20 nam, va da gat hai dugc nhiéu
thanh tuu nhat dinh. Trong d6 quan trong hon c3, chinh la quan
diém thiét ké QHKT téng thé c6 tinh dén dac diém canh quan

2 Lé cbng bé Quyét dinh céng nhdn Khu du lich quéc gia Mdi Né, 2020,
https://binhthuan.gov.vn/

chung, mang tinh théng nhat va hé théng cao. Tir dé, cac resort
ven bién trong khu sé ddm bao dugc nhiing nguyén tic cu thé, rd
rang, han ché dugc nhiing nhugc diém trudc day nhu mat do day
dac, che chén tdm nhin ra bién, thu hep khéng gian chung cla
cdng déng, khai thac cdnh quan bd bién qua muc va thiéu quan ly
déng bo, gay anh hudng tiéu cuc dén méi trudng séng ban dia.

2.3.2. Mt s6 nguyén tdc QHKT resort xuat phat tir canh quan
thién nhién

Pé& coéng tac quy hoach va thiét ké kién tric resort néi chung cé
thé tao ra mét méi trudng sinh théi bién bén vimng, tan dung dugc
céc lgi thé nhung han ché tac déng tiéu cuc dén canh quan, nha
thiét ké khéng chi quan tdm dén nhu cau va Igi ich kinh té ctia cha
dau tu, ma con chu y t6i mai quan hé gilta méi trudng ty nhién vai
kién trdc céng trinh du lich nghi dudng dé la méi quan hé bién
ching, bé sung va hé trg nhau. Chi c6 su két hop tét gilta canh
quan vdi kién tric codng trinh resort n6i chung mdi tao ra dugc
nhimng san pham du lich nghi duéng dich thuc, dap tng nhu cau
cta khach hang va thuc day su phét trién cta xa hoi.

Su hinh thanh, phat trién y tudng thiét ké kién tric du lich nghi
dudng nén gan vdi van héa ban dia va cac diéu kién ty nhién nhu
dia hinh, khi hau va canh quan. Nhu vay, viéc ldy canh quan thién
nhién khu vuc dé lam diém xuat phat cho céng tac quy hoach thiét
ké kién truc resort nén la sgi day gan két va xuyén suét du an, tao
nén tinh théng nhdt gitta quy hoach, kién trdc va ca ndi that. Bén
canh d6, tinh don gidn héa va su chuyén tiép tu nhién ciing quan
trong khong kém. Bon gian hoa la mét trong nhitng nguyén tac
dugc ap dung rat nhiéu trong ca thiét ké va nghé thuat. Sy don
gian héa mat bang va khong gian gitp ngudi s dung c6 tam nhin
rong va tan hudng nét dep tu nhién t6i da trong méi trudng kién
trac nghi dudng. Diéu dé cling sé gitp ngudi thiét ké dé dang ap
dung nguyén tic chuyén tiép tu nhién, tranh sy thay déi qua
nhanh va dot ngét trong thiét ké ndi-ngoai that coéng trinh.
Chuyén tiép tu nhién bdng cach “tao ra do giac” (create illusions -
BIE 4] 5E) 1a mot nguyén tic phé théng ma nhiéu nha thiét ké
canh quan Trung Quéc st dung.

Sau cung, tinh cdn d6i la mét nguyén tac tuy rdt don gian
nhung lai rat dé mac 16i trong thiét ké resort khi di tir canh quan.
Bang cac tha phap vé mau sac, duding nét, vat liéu va nhip diéu, ty
&,... khong gian kién trac nghi dudng déi khi lan lust hoac “tai tao
canh quan qua muc, khéng chi pha vé su can bang véi hé sinh thai,
ma con lam mat di ban sdc viing mién ciing nhu huang vi ban dia.
Tinh can déi cha kién trac resort néi chung va céng trinh nghi
dudng ven bién noéi riéng thé hién & nhiing giai phap thiét ké giao
thong, dudng dao, ky thuat canh quan va khéng gian kién tric mé,
tan dung cac hudng nhin, cling nhu cac bai tdm va san sinh hoat
giao luu céng cdng.

2.3.3. Bai hoc kinh nghiém

Bang phuong phap phan tich, so sanh, doi chiéu va phuong
phap t8ng hgp ti nhiing trudng hgp nghién cdu cla Trung Quéc,
mot quéc gia lan can vai Viét Nam, rat thanh cong trong viéc phat
trién cac khu nghi dudng quy mé I16n va du lich bén ving, bai bao
dé xuat quan diém thiét ké xuat phat ti cdnh quan thién nhién.
Néi cach khac, thiét ké kién trdc resort lay canh quan thién nhién
lam trong tam va y tuéng chu dao tuy khong méi, nhung nha do,
sé gop phan han ché nhing tac déng tiéu cuc vao moi trudng, gin
gilr ban sic dia phuong. Bén canh dé, méi dia phuang sé c6 nhimng
dac di€ém canh quan khac biét, nén bai hoc kinh nghiém chinh la
nhing gidi phap thiét ké thuc té. Tém lai, d6 chinh la nhing
nguyén tdc QHKT tan dung dudng bd bién, tdm nhin va quan ly c6
hé théng, khai thac do6 déc dia hinh dé€ chuyén tiép tu nhién va

"
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don giadn hoa cling nhu dam bao tinh can déi gitta cac khéng gian
kién tric, con ngudi va méi canh.

3. PHU HAI RESORT
3.1. Théng tin du dn

o

BINHTHUAN PRDVINCE’ 2 T CITY s

Hinh 5. Vi tri du an Phd Hai Resort. (Ngudn: tdc gid tdng hop tirinternet)

Trong hai thap ky qua, muc thu nhap ctia ngudi dan Viét Nam
dan tang lén, dat dugc su hai long vé dai sdng vat chat, viéc thoa
man ddi séng tinh than clia con ngudi ngay cang trd nén cap thiét.
Khai niém tiéu dung ctia moi ngudi da thay d&i trong ky nghi cda
ho: khach du lich khéng chi di tham quan ma con dan chd y dén
cac dich vy va hoat dong tinh than dugc cung cap trong chuyén
du lich; ho theo duéi cac san phdm va dich vu linh hoat phu hap,
ca nhan hoa hon va mudn cé dugc trai nghiém tét hon. Pha Hai
resort & mot vi tri thuan lgi, khéng chi can cung cap cho khéach du
lich co s& vat chat va chat lugng dich vu tuyét vai ma con c6 thé
trdi nghiém tai nguyén thién nhién va dic diém van héa dia
phuong, dap dng su thu gian tan tdm cta khach du lich. Cu thé 13
quanh khu nghi duéng Phu Hai c6 nhiéu dia diém du lich néi tiéng
dé két néi nhu Bo tang Lang Chai (1 km), Bai da Ong Dia (2,1 km),
Bién Ham Tién (2,2 km), Céng vién Do6i Duong (8,7 km), Red
Canyon (13 km), ... (Hinh 5)

3.2. B& cuc mdit béing téng thé

Phua Hai resort thudc phudng Pha Hai, TP Phan Thiét, tinh Binh
Thuan. Nam trong khuén vién réng 3.3 hecta véi vudn cay nhiét
dé&i huéng ra bai bién riéng biét, day la diém dén ly tuéng cho du
lich nghi duéng. Pugc xay dung bang vat liéu truyén théng Viét
Nam, Pha Hai Beach resort la mot su két hgp hai hoa gitta khong
gian tién nghi hién dai va moi trudng thién nhién. (Hinh 6)

mdt bdng tan dung phdi hap dnh sdng, gid, dia hinh (hinh phdi).
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Vi mat do xay dung thap hon 30%, cac bungalow dugc b6 cuc
phan tan, dam bao su riéng tu, giao théong noi bd két ndi dé dang.
Péng thai toan bd c6 view hudng bién, quay vé hudng Nam -
Dong Nam, rat thuan lgi cho viéc giai quyét bai toan nhiét - khi hau
phuong an thiét ké kién truc resort.

3.3. Bai todn nhiét - khi hdu va kién tric canh quan

Vi diéu kién khi hau dac trung clia khu vuc giap bién TP Phan
Thiét, viéc gidi nhiét, chéng nang - néng va tan dung hudng gio6
cling vai thiét ké kién tric canh quan cho du éan Phu Hai resort cé
nhiing khé khan va dac trung riéng (Hinh 7).

A@ \@
Y

Tram Tuy Hoa Tram Nha Trang

)
e

Tram Quy Nhon

Tram Phan Rang

Tén sudt king gio
— — ]

Tram Phan Thiét

Thang thn sudt

0% 20% 40%

Hinh 7. Tan sudt hudng gié trong ndm tai cac tram quan trac khu viic Nam Trung bo.
(Ngudn: Tir Thi Nam, Trdn Vdn Son, Nghién ctiu ché do gid khu vuc Nam Trung bo, Tap chi Khi
tugng Thiy van, 2018)

Thdi ti€t & mién Nam Trung bd néng va am, vi vay kién trdc can
xem xét thong gié tu nhién. Khu nha dich vu cdng céng va céac
bungalow dugc thong gi6é qua tang trét. Mot s6 bungalow da su
dung phuang phép thém clra gié déi dién véi hudng gio cha dao &
Phan Thiét vao mua hé. Déng thdi, toan bd cac hang muc cla
resort déu dugc bé tri mai hién bén ngoai dé théng gié va ngan
mua.

Ngoai ra, trong thiét ké cta tdoa nha chinh, bang cach st dung
san trong mot cach hop ly d€ cai thién su luu thong khong khi, mot
mat c6 thé tdng cudng chiéu sang va théng gié cho cong trinh,
déng thai cai thién vi khi hau clia tdoa nha, tang su thodi mai. Thém
vao do, vé moi trudng trong nha, théng gio cling rat can thiét.

D6i luu khéng khi dugce tao ra théng qua viéc thiét lap mat
phéng va khodng cach trong nha dugc gidam xuéng dé€ dap Ung
tinh linh hoat clia viéc s& dung khong gian va cai thién kha nang
théng gi6 dé tao gid lua. Bén canh d6, mét s6 khéng gian luu
théng theo chiéu doc cling dugc st dung dé tao hiéu (ng 6ng
khéi nham dat dugc hiéu qua lam mat tu nhién t6i da. (Hinh 8)
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Hinh 8. Mét bang biét thu bién - Suite Room va so @6 khdng gian kién tric. (Ngudn: tdc gid)

4, KET LUAN

Van héa vung mién dugc thé hién trong viéc quy hoach cac
khu chiic nang dac trung cla resort. Kién truc resort duong dai
khéng con la noi dé con ngudi luét thoang qua, ma con la nai dé
con ngudi hoa minh vao khéng gian van hdéa ban dia noi day. D6 la
nhimng lang nghé nhu nudc madm Phan Thiét, gém Go Binh Duc,
lang chai Mdi Né, nghé lam mugi, nghé dan may tre, ... Déi véi
viéc st dung tai nguyén thién nhién, resort Phu Hai c6 thé bit dau
tUr cdc hoat ddng nghi dudng truyén théng nhu bé tri cac thiét bi
tap thé duc ngoai trdi, chay xe dap trong khu, gidi tri duéi nudc va
cac hoat ddng thé thao khéc. Véi hé théng cay xanh canh quan va
tdm nhin ra bién, resort c6 thé cung cdp nhiing dich vu tdm bién,
bai 16i, nghi trua dudi béng cay, trén bai cat. Nhu vay, khach du lich
c6 thé tan hudng céac hoat déng nghi dudng trong maéi trudng tu
nhién quanh nam.

“Kién tric bén viing hudng dén su han ché téi da cdc tdc dong tiéu
cuc dén méi trudng cda céng trinh xdy dung bang viéc st dung hop ly
va hiéu qua vdt liéu xdy dung, ndng lugng va cdc khéng gian chuc
néing. Kién tric bén viing sir dung cdch tiép can cé kiém sodt doi vdi
ndng luong va bao tén sinh thdi trong toan bd vong doi cta céng
trinh kién trac.”™

B6 cuc téng thé duoc két hap véi méi trudng cdnh quan: Ting
khu vuc chiic ndng dugc tach biét tinh va dong ma tich hop véi
nhau; t8 chic giao théng théng suét va hiéu qua, khéng gian giao
ti€p dugc phan dinh ré rang va c6 dac trung riéng; dia hinh va tai
nguyén thién nhién hién c6 dugc st dung day dt ma khong bi khai
thac qua muc, cong trinh hai hoa vdi ty nhién.

Két hap cdc nét kién truc dia phuong: Trong thiét ké kién truc,
cac yéu t6 kién trac truyén théng ctia mién Nam Trung bd duoc
nghién ctu van dung. Thong qua viéc sir dung cac nguyén ly vé
nhiét - khi hau trong kién tric, kinh nghiém truyén théng, nang -

3 Phan Tién Vinh, Tao Idp ban sdc van héa cho kién tric Viét Nam bdng cdc gidi phdp thiét
ké kién truc bén viing, , Tap chi Xay dung & D6 thj sé 83, 2022.

gi6 noi day da khong con la trd ngai, ma trd thanh yéu t6 tao nén
nét dep sinh thai cho Phu Hai resort.

Tém lai, viéc thiét ké kién tric cac resort ven bién Nam Trung
b6 & Viét Nam xuat phat tir canh quan thién nhién chinh la cach
khai thac landscape hiéu qua va khoa hoc. Tur d6, cho thdy cong
tac quy hoach va thiét ké kién trac resort noi chung can cé cai nhin
téng thé dé tao ra mdt méi trudng sinh thai bién bén viing. P6
chdc chan sé trd thanh moét chi sé danh gia quan trong cho thiét ké
xdy dung khu nghi dudng ven bién trong tuong lai. Hy vong,
nghién cliu trong bai bdo s& déng mét vai trd bd sung cho cac
nghién ctu vé quy hoach va thiét ké kién trdc resort ven bién &
khu vuc Nam Trung bé nuéc ta.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng Pai hoc
Nguyén Tat Thanh TP.HCM
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Quy dinh vé hiéu qua va danh gia hiéu qua
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Regulations on project viability and assessment methods for construction projects funded

with stage capital in Vietnam
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TGM TAT

Bai bao tap hop cac quy dinh phép lut hign hanh, cac quy chudn,
tiéu chufin cd lien quan dé danh gia cac tiéu chi va phuong phap
danh gig hieu qué dy an dau tu xay dung sir dung vén nha nuac @
Viet Nam. K&t qua nghién ciru cho thdy, cd 15 tigu chi higu qua
duge quy dinh trong céc van ban nay. Cac tieu chi hiéu qué ca thé
duge tap hgp thanh bén nham: Higu qua tai chinh; higu qué kinh t&
- xa hai, tac dong qudc phang, an ninh/higu qua bao dam an ninh
quéc phong; higu qué béo dam phat trién bén vimg. Cac phuong
phép déanh gia higu qua theo cac chi tieu hieu qué cha yéu bao
gdm: phureng phép so sanh. ddi chiéu (gitra ket qua/sd ligu thyc t&
thu thap tai theri diém dénh gia va muc tieu/ké hoach dat ra; hoac
giita céc thang s6 cia du &n tai thai diém danh gia vai céc chi sd
tiéu chudn; hoac ket hop) hodc phuong phap phan tich chi phi - loi
ich, trong da phuong phap so séanh, ddi chiéu |3 duge dé cap dén
nhiéu nhat.

Tir khda: Hieu qua di an; du an déu tr xay dung; phiang phap
danh gig hiu qué; phuong phap so sanh; ddi chiéu; phuong phép
phén tich chi phi - Ii ich

ABSTRACT

The article collects the current legal provisions, relevant codes
and standards to evaluate the criteria and assessment methods
for the viability of construction investment projects using state
capital in Vietnam. The research results show that there are 15
criteria specified in these documents. The criteria can be grouped
into four groups: financial viability, socio-economic viability,
defense and security impact, effectiveness in ensuring national
security, viability in sustainable development. The main
assessment methods for the project viability using the viability
indicators include: comparative method (either between actual
results/data collected at the time of evaluation and set
goals/plans or between project parameters at the time of
evaluation with standard indicators; or a mixture of indicators) or
cost-benefit analysis methods, in which the comparative method
is the most frequent.

Keywords: Project viability; construction investment projects;
assessment method for viability; comparative method; cost-
benefit analysis.

1.DAT VAN DE

Trong qué trinh phat trién kinh t€ - xa héi, dau tu xay dung
(BTXD) la linh vuc dugc quan tdm hang dau vi né tao ra co s& vat
chat 1am tién dé cho su phat trién dat nudc. Cac du an BDTXD khi
trién khai phai tuan thi nguyén tac ddm bao hiéu qua dau tu xay
dung. K& tu khi nudc ta chuyén sang nén kinh té thi trudng, cac
hoc gia, cac nha nghién clu da bat dau chuyén ng( va bién tap cac
tai liéu nudc ngoai vé 1ap va danh gia hiéu qua du an dau tu néi
chung va hiéu qua dy an dau tu xay dung ndi riéng sang tiéng Viét,
tao nguén tai liéu tham khao cho dao tao va thuc hanh vé linh vuc
nay, nhu [7, 8,10, 11].

Chi tiéu hiéu qua 1a mot chi tiéu quan trong dé lam can cu ban
hanh quyét dinh dau tu. Theo yéu cau cta Luat Xay dung s6
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50/2014/QH13, va Luét stia d6i Luat Xay dung s6 62/2020/QH14,
trudc khi dugc phé duyét, du an dau tu xdy dung phai dugc thdm
dinh [6, 15]. Dy &n phai thdm dinh theo nhiéu ndi dung, trong d6
c6 hiéu qua cta du &n. Theo quy dinh tai Biéu 58, Muc 3, khoan ¢
Luat Xay dung, du &an dau tu xay dung can dugc “danh gia yéu t6
bao dam tinh hiéu qua cla du &n gém téng muc dau tu, tién do
thuc hién du &n; chi phi khai thac van hanh; kha nang huy déng
von theo tién dé, phan tich rdi ro, hiéu qua tai chinh va hiéu qua
kinh té€ - xa hoi cta dy an” [15]. Theo quy dinh phap luat vé gidm
sat, danh gia dau tu, diéu chinh cac du an dau tu xay dung (Nghi
dinh s6 29/2021/ND-CP [13]), du &n dau tu xdy dung can dugc
danh gia tai nhiéu thai diém trong vong ddi du an. Cu thé, phap
luat quy dinh viéc danh gia du an dugc thuc hién nhu sau: déi voi
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du an quan trong qudc gia, du an nhom A phai thuc hién danh gia
ban dau, danh gia gilra ky, danh gia két thac va danh gia tac dong;
déi vai du an nhém B, nhom C phai thuc hién danh gia két thac va
danh gia tac dong.

@ Vviét Nam, nhiing ngudi lap va tham gia thdm tra, tham dinh
céac dy an trudc tién sé tra ctru cac quy dinh phap luat, quy chudn,
tiéu chuadn dé tim ki€m thong tin. Tuy nhién, nhiéu quy dinh c6
lién quan, nhu Luat Xay dung, cling chua thuc su trinh bay tudng
minh vé céc tiéu chi danh gia hiéu qua du an ciing nhu phuong
phap danh gia. Mét sé quy dinh phap luét vé giam sat da chi ré cac
tiéu chi nhat dinh, nhung cac tiéu chi dugc dé cap st dung trong
trudng hop du an da dugc phé duyét, nén cling chua hoan toan
phu hgp véi viéc danh gia du én trudc khi phé duyét. Ngoai ra,
thuc té€ xuat hién ngay cang nhiéu loai hinh du an ¢6 tinh chat, cé
muc dich dau tu khac nhau, nguén von dau tu khac nhau, du van
dugc xép vao loai du an c6 st dung vén nha nudc, vi thé goc nhin
va muc tiéu danh gid khac nhau, nén cac chi tiéu hiéu qua ciing
khac nhau (vi du nhu cac du an dau tu kinh doanh bat dong san
chu trong dén hiéu qua tai chinh, trong khi cac du an dau tu xay
dung trudng hoc, bénh vién hodc co s& ha tang ky thuat lai quan
tam dén hiéu qua kinh té - xa hoi...) nén c6 thé cac quy dinh phap
luat khéng bao quat dugc hét.

Nghién ctu nay dugc thuc hién nham khao sat, lam rd thuc
trang cac chi tiéu danh gia hiéu qua cac du an st dung vén nha
nudc 6 Viét Nam cling nhu céc phuong phép danh gia dugc huéng
dan trong cac quy dinh phap luat va quy chudn, tiéu chudn nay.
Phuang phép phan tich va téng hgp dugc st dung lam phuang
phap nghién ctu chinh.

2. KHAI NIEM VE HIEU QUA DU AN PAU TU XAY DUNG VA
CAC NGUYEN TAC PANH GIA HIEU QUA DU AN PAU TU XAY
DUNG

2.1. Khdi niém vé hiéu qua du dn ddu tu xdy dung

Hiéu qua, theo tu dién tiéng Viét, c6 nghia la “két qua thuc cla
viéc lam mang lai” [2] hay “két qua nhu yéu cau clia viéc lam mang
lai” [5]. Hiéu qua dau tu, hay hiéu qua clia du an dau tu xay dung,
dugc dinh nghia 1a t8ng hop cac Igi ich vé kinh t&, ky thuat, xa hoi,
moi trudng, an ninh quéc phong do dau tu tao ra. Cac Igi ich nay
dugc xac dinh trong méi quan hé so sanh gilta cac két qua do dau
tu tao ra vai chi phi bé ra dé dat duogc két qua d6 [1]. N6i cach khac,
hiéu qua dau tu la pham tru kinh té bi€u hién quan hé so sanh giiia
cac két qua kinh té - xa hoi da dat dugc cia hoat déng dau tu vai
cac chi phi phai bd ra dé c6 cac két qua do trong mot thai ky nhat
dinh [4, 8]. Hiéu qua dau tu dugc dac trung bdi cac chi tiéu dinh
tinh (cac loai hiéu qua dat dugc) va cac chi tiéu dinh lugng (quan
hé gitta chi phi phéi bo ra clia du an va cac két qua dat dugc) [3].
Hoat déng dau tu dugc danh gid 1a c6 hiéu qua khi tri s6 cla cac
chi tiéu do ludng hiéu qua théa man tiéu chuin hiéu qua trén co
s& st dung céc dinh muc hiéu qua do chi dau tu dinh ra [4, 8].
Hiéu qua dugc phan theo hai mat dinh tinh va dinh lugng. Hiéu
qua vé mat dinh tinh chi ré né thudc hiéu qua g, tinh chat cua
hiéu qua la gi. Hiéu qua vé mat dinh lugng chi ré6 d6 16n ctia hiéu
qua la bao nhiéu.

Clng can phan biét hiéu qua véi su thanh cong cda dy an dau
tu xdy dung. Su thanh céng cla du an dau tu xay dung thé hién &
két qua so sanh cac két qua dat dugc véi cac muc tiéu téng quat
cta du an [9]. Viéc dat dugc hiéu qua chi la moét phan tao nén su
thanh cong cda du an.

2.2. Cdc nguyén tdc ddnh gid hiéu qua du dn dau tu xdy dung

Khi danh gia hiéu qua hoat dong dau tu néi chung, can tuan
th cdc nguyén tac sau day [8]. Cac nguyén tac nay cling ap dung

cho viéc danh gia hiéu qua hoat déng dau tu théng qua dy an dau
tu xay dung:

- Phai xuat phat tir muc tiéu clia hoat déng dau tu. Hoat déng
dau tu khong thé xem la 6 hiéu qua khi khéng dat dugc muc tiéu
datra.

- Can st dung mot hé théng céc chi tieu dé danh gia hiéu qua
cla hoat dong dau tu.

- Phéi xac dinh tiéu chuan hiéu qua dé danh gia hiéu qua dau
tu. Tiéu chudn hiéu qua dugc xem la thudc do thuc hién cadc muc
tiéu clia hoat déng dau tu.

- Khi danh gia hiéu qua ctia hoat ddng dau tu can cha y dén do
tré thai gian trong dau tu dé phan anh chinh xac cac két qué dat
dugc va nhiing chi phi da bé ra dé thuc hién dau tu.

- Phéi dam bao tinh khoa hoc va thuc tién khi danh gia hiéu
qua cla hoat dong dau tu.

3. KET QUA NGHIEN CUU

3.1. Cdc quy dinh, quy chudn, tiéu chudn hién hanh vé chi tiéu va
phuong phdp ddnh gid hiéu qua trong cdc du dn ddu tu xdy dung st
dung vén nha nuéc & Viét Nam

Viéc danh gia hiéu qua du én dau tu xay dung dugc quy dinh
trong moét s6 van ban quy pham phép luat, tir Luat, dén cac nghi
dinh, théng tu... dén cac van ban quy pham phap luat, van ban
hudng dan do dia phuong ban hanh. Do van ban quy pham phap
luat cua dia phuong ban hanh vé co bén chi la tap hgp cac van ban
cla cap trung uong, c6 thé bé sung mét sé gidi thich, huéng dan
cu thé thém, nhung co ban khéng c6 su thay déi dang ké, nén
nghién ctu gidi han trong viéc nghién ctu cac quy dinh phéap ludt
do Trung uong ban hanh ma khéng mat tinh téng quat. Cac quy
dinh phap luat c6 dé cap dén viéc danh gia hiéu qua du an dau tu
xay dung dugc tap hgp vao Bang 1. D€ tién theo déi, cac quy dinh
phap luat stia déi, thay thé dugc sdp xép ngay sau cac quy dinh
phap luat ch, nén téng thé cac quy dinh khong duoc sap xép theo
thd tu bang chir cai.

Bang 1. Hé théng van ban quy pham phép luat quy dinh,
hudng dan vé hiéu qua du an dau tu xay dung st dung vén nha
nuéc

STT Van ban quy pham phap luat Hiéu luc tir

/ Cdc Luat

1 Lugt Dau thau, Luat s6 43/2013/QH13, ngay 26/11/2013 1/7/2014

2 | LutXay dung, Luat s6 50/2014/QH13, ngay 18/06/2014 1/1/2015

3 | Lutsta doi Ludt xay dung s6 62/2020/QH14, ngay 1/1/2021
17/06/2020

4 | LugtBautucdng, Ludt so 39/2019/QH14, ngay 13/06/2019 1/1/2020

5 Ludt Dau tu, Luat s6 61/2020/QH14, ngay 17/06/2020 1/1/2021

6 | LuatDau tutheo phuong thifc doi tac cong tu, Luat s6 17172021
64/2020/QH14, ngay 18/06/2020

Il (dc nghi dinh

1 Nghi dinh s6 15/2021/ND-CP ngay 03/03/2021 quy dinh chi 3/3/2021
tiét mot s6 ndi dung vé quan Iy du an dau tu xdy dung

2 Nghi dinh s6 10/2021/ND-CP ngay 9/2/2021 vé quan ly chi 9/2/2021
phi ddu tu xdy dung

3 Nghi dinh s6 40/2020/ND-CP ngay 6/4/2020 hudng dan thi 6/4/2020
hanh Luat au tu cong

4 | Nghidinh s6 29/2021/ND-CP ngay 26/3/2021 quy dinh vé 26/3/2021
trinh ty, tha tuc tham dinh dy &n quan trong qudc gia va
gidm sat, danh gid dau tu

5 | Nghidinh 6 31/2021/ND-CP ngay 26/3/2021 quydinh chi | 26/3/2021
tiét va hudng dan thi hanh mot s6 diéu cda Ludt Dau tu

6 | Nghidinhs§ 25/2020/ND-CP ngay 28/2/2020 quydinh chi | 20/4/2020
tiét thi hanh mot s6 diéu cla Luat Dau thau vé lua chon nha
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STT Van ban quy pham phap luat Hiéu luc tir

dau tu

7 Nghi dinh s6 28/2021/ND-CP ngay 26/3/2021 quy dinh co ché
quan ly tai chinh dy an dau tu theo phuong thiic d6i tac cong
w

26/3/2021

Van ban quy pham phap luat, quy chuan, tiéu
chuan dé cap dén

STT Loai hiéu qua

8 | Nghidinh s6 35/2021/NB-CP ngay 29/3/2021 quy dinh chi
tiét va hudng dan thi hanh Ludt dau tu theo phuang thiic di
tdc cong tu

29/3/2021

hoi dung s6 62/2020/QH14, Luat Dau tu cong s6
39/2019/QH14, Nghi dinh 01/2020/ND-CP, QCVN 04-
01:2070/BNNPTNT, TCVN 8213:2009

Il | Cdcthéng tuw

1 Théng tu's6 26/2016/TT-BCT ngay 30/11/2016 quy dinh nfi
dung lap, tham dinh va phé duyét du an dau tu xay dung,
thiét ké xdy dung va du toan xy dung cong trinh mo khodng
san

25/1/2017

3 Tac dong qudc
phong, an ninh /Hiéu
qua bao dam an ninh
qudc phong

Ludt Dau tu cdng 56 39/2019/QH14, Luat Pau tu'so
61/2020/QH14, Nghi dinh s6 25/2020/ND-CP

C6 thé thdy, cac nghi dinh c6 dé cap dén hiéu qua du én dau tu
tuong d6i nhiéu so vdi cac thong tu va ca luat. Tuy nhién, cac nghij
dinh thudng khéng c6 hudng dan chi tiét, chi diing & cac nguyén
tac va dinh hudng, do d6, thudng khong cung cap dugc thong tin
chi tiét hudng dan vé céc chi tiéu va phuong phap. S6 lugng thong
tu lai tuong doi it.

Ngoai cac quy dinh phap luat, trong pham vi céc tai liéu dugc
cdng b6 rong rai, nhém nghién clu da tim dugc mét sé tiéu chudn
lién quan dén dy an dau tu xay dung, trong d6 cé dé cap dén viéc
danh gia hiéu qué du an. Ngoai cac tiéu chudn cho cac du an thay
Igi, cdc nguédn théng tin dugc cong bé réng rai khéng cho thay cac
tiéu chudn c6 dé cap dén hiéu qua cla du an loai khac. Cac quy
chuan, tiéu chuan Viét Nam va tiéu chuan nganh c6 dé cap dén
viéc danh gia hiéu qua du an dau tu xay dung céng trinh thay Igi
bao gém: Quy chudn ky thuat quéc gia s6 QCVN 04-01-2010-
BNNPTNT ctia B& Nong nghiép va Phét trién néng thén vé thanh
phan, ndi dung lap bao cdo dau tu, dy &n dau tu va bao céo kinh té
ky thuat cac du an thuy lgi, ban hanh kém theo Quyét dinh s6
42/2010/TT-BNNTPNT ngay 7/6/2010 [12] va Tiéu chudn Viét Nam
TCVN 8213:2009 Vé tinh toan va danh gia hiéu qua kinh té du an
thay lgi phuc vu tudi, tiéu [18].

3.2.T6ng hop cdc vdn dé cé lién quan hiéu qud du dn, chi tiéu va
phuong phdp ddnh gid hiéu qua trong cdc du dn ddu tu xdy dung st
dung vén nha nuéc & Viét Nam tir cdc quy dinh phdp ludt, tiéu chudn
hién hanh

Quy dinh phap luat, tiéu chudn noi trén déu doi hoi du an
dau tu xay dung phai dat dugc hiéu qua dau tu [17], d6i khi yéu
cau c6 dugc hiéu qua cao nhat [14]. Mét s6 van dé sau dugc tap
hagp lai ti cac quy dinh phap luat, tiéu chuén, quy chuan cé lién
quan hiéu qua du an, chi tiéu va phuong phap danh gia hiéu
qua trong cac dy an dau tu xay dung st dung von nha nudc &
Viét Nam.

* Cac loai hiéu qua can dat dugc ciia du an dau tu xay dung

Cac loai hiéu qua can dat dugc clia dy an dau tu xdy dung dugc
dé cap dén trong quy dinh phap luat, tiéu chudn ndi trén dugc
téng hop vao Bang 2.

Bang 2. Cac loai hiéu qua ctia dy an dau tu xay dung

STT Loai hiéu qua Van ban quy pham phap luat, quy chuan, tiéu

chudn dé cap dén

Ludt Xay dung 50/2014/QH13, Ludt stia dGi Ludt Xay
dung s0 62/2020/QH14, Luat Dau tu theo phuong
thiic doi tac cong tu 64/2020/QH14, Nghi dinh s6
15/2021/ND-CP, QCVN 04-01: 2010/BNNPTNT, TCVN
8213:2009

1 Hiéu qua tai chinh

2 Hiéu quakinhté-xd | LudtXay dung 50/2014/QH13, Luat stia d6i Lut Xay
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Lugt Dau tu's6 61/2020/QH14, Nghi dinh 56
40/2020/ND-CP

4 Hiéu qua bdo dam

phat trién bén viing

Quy dinh phap luat dé cap dén cac loai hiéu qua bao vé maéi
trudng (Nghi dinh s6 40/2020/NP-CP), hiéu qua st dung tai
nguyén (tiét kiém) (Luat Xay dung s6 50/2014/QH13, Luat stia d6i
Luat Xay dung s6 62/2020/QH14), hiéu qua st dung ndng luong
(tiét kiém) (Luat Xay dung s6 50/2014/QH13, Luat stfa d6i Luat Xay
dung s6 62/2020/QH14), c6 thé coi la cac khia canh déng gép cho
hiéu qua bdo dam phét trién bén vimng cta du an. Nhu vay, cac loai
hiéu qua can dat dugc clia dy an dau tu xay dung cé thé xép vao
bén loai: Hiéu qua tai chinh; hiéu qua kinh té€ - xa hdi; tac dong
qudc phong, an ninh/hiéu qua bao dadm an ninh quéc phong; iéu
qua bao dam phat trién bén vimng.

Can luu y rang tinh kha thi va hiéu qua cta du an dau tu xay
dung la hai van dé khac nhau. Nhiéu quy dinh phép luat da phan
biét r6 tinh kha thi va hiéu qua ctia du an dau tu xay dung, du ca
hai khia canh trén déu can dugc danh gia xem c6 dam bao & tiing
du an cu thé hay khéng. Cu thé, Piéu 3 Luat Xay dung s6
50/2015/QH13 va Luat stia d6i s6 62/2020/QH14, cung véi Luat
Pau tu cong s6 39/2019/QH13, déu tach tinh kha thi va hiéu qua
thanh hai néi dung riéng clia cac bao cao nghién ctu tién kha thi,
bdo cdo nghién ctu kha thi dau tu xay dung [6, 16].

* Tiéu chi danh gia hiéu qua du an dau tu xay dung st dung
vén nha nuéc

Céc loai hiéu qua néi trén thuong dugc danh gid thong qua cac
khia canh nhat dinh, goi la cac tiéu chi. Mét s6 quy dinh phap luat
vé dau tu xay dung cling dé cap dén cac tiéu chi danh gid hiéu qua
du an dau tu xay dung st dung von nha nudc, hodc dy an dugc
quan ly nhu dy &n st dung vén nha nuéc. Cac tiéu chudn vé hiéu
qua dy an dau tu xay dung thay lgi st dung von nha nudc cling dé
cap dén mot s6 tiéu chi cu thé. Cac tiéu chi nay dugc tap hgp vao
Bang 3.

Mét s6 quy dinh phap luat quy dinh cac tiéu chi si dung dé
danh gia hiéu qua kha téng quat, vi du nhu cac tiéu chi: Muc do
dat dugc muc tiéu dau tu dy an theo quyét dinh dau tu da dugc
phé duyét; chi s6 khai thac, van hanh thuc té cta du &n so véi cac
chi s6 khai thac, van hanh cta du an da dugc phé duyét; cac tac
déng kinh té - xa hoi, méi trudng; cac muc tiéu phat trién dic thu
khéc (x6a déi gidm nghéo, binh déng gidi, hd chinh sach, déi
tugng uu tién); cac bién phap dé giam thiéu t6i da cac tac dong
tiéu cuc vé xa hdi, moi trudng dugc thuc hién; két qua va dong gop
cla dy an déi vdi cac nhiém vu phat trién kinh té, xa hoi. Tuy nhién,
cac thong tu hudng dan cé xu huéng chi tiét han, da chi ré cac tiéu
chi IRR, NPV, EIRR, ENPV, EBCR v... hay céc chi tiéu khong tinh dén
yéu t6 thdi gian nhu st dung lao déng, thai gian thu héi von. Tiéu
chuédn va quy chudn vé du an thay lgi con dé cap dén tiéu chi
“Khéng gdy anh hudng xau déi vdi xa hoi, méi trudng”. Co thé
thay, cac tiéu chi dugc dé cap bao gém ca tiéu chi ing véi chi tiéu
tai chinh va chi tiéu kinh té - xa hoi. Cac tiéu chi ing véi cac noi
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dung vé bdo dam an ninh - quéc phong, phat trién bén viing

khong c6 céc chi tiéu dugc hudng dan chi tiét nhu vay.

Bang 3. Tiéu chi danh gia hiéu qua du an dau tu xay dung su

dung vén nha nudc trong cac quy dinh phép luét va tiéu chuan

STT Tiéu chi Loai du an ap Van ban quy pham
dung phap luat, tiéu
chudn dé cap dén
1 | Micdd dat dugc muctiéu ddu | Dydndautucong | Nghidinhso
tu dy dn theo quyét dinh dau 29/2021/ND-CP
tu da dugc phé duyét
2 | Chisokhaithdc, van hanh Duandautucong | Nghidinh s6
thuc té ctia du én so véi cac 29/2021/ND-CP
chi s6 khai thac, van hanh ctia
du dn dé dugc phé duyét
3 | Sudtthulgingitaivékinhté | Dyandautucong | Nghidinhso
(EIRR) Dy dn thiy lgi 29/2021/ND-CP
TCVN 8213:2009
4 | Cicticdongkinhté-xahgi, | Dyandautucong | Nghidinhso
moi trudng Dy dn thiy lgi 29/2021/ND-CP
TCVN 8213:2009
5 | Cacmuc tiéu phét trién ddc Dydndautucong | Nghidinhso
thu khac (xda ddi giam 29/2021/ND-CP
nghéo, binh dang gidi, ho
chinh sach, d6i tugng uu tién)
6 | Cacbiénphapdégidmthiéu | Duwandautucong | Nghidinhsd
t0i da cac tac dong tiéu cuc vé 29/2021/ND-CP
xd hi, méi trudng dugc thuc
hién
7 | Déxudtndp ngan sach nha Dy én cong trinh Théng tu so
nuidc m0 khodng sén 26/2016/TT-BCT
8 | Kétqudva ddng gop clia du Dy dn thiy lgi TCVN 8213:2009
an di véi cac nhiém vy phat
trién kinh t&, xa hoi
9 | Tacdong vé moi truong, xa Dy &n PPP Nghi dinh so
hoi va qudc phong, an ninh 15/2021/ND-CP
cliadyan Théng tu so
02/2016/TT-BKHDT
10 | Khénang thu héivén chonha | Cacduan Nghi dinh so
dau tu Dy dn cong trinh 29/2021/ND-CP
ma khodng san Théng tu so
26/2016/TT-B(T
11 | Ty sudtlgi ich va chi phi vé Dy &n thiy lgi TCVN 8213:2009
kinh té BCR (EBCR)
12 | Hién gia cla hiéu so thu chi Dy dn thiy lgi TCVN 8213:2009
(Gid tri hién tai rong) - NPV
13 | Sk dunglao ddng Dy dn ¢ong trinh Thong tu 26/2016/TT-
md khodng sén BCT
Du &n thiy loi TCUN 8213:2009
14 | Thdi gian thu hoi von Dy &n cong trinh Théng tu so
m0 khodng sén 26/2016/TT-BCT
15 | Gid tri thu nhdp thuan tay Dy dn thay lgi TCVN 8213:2009
tang thém cla du an

chudn). Cac phuong an khong dang gia vé mot khia canh hiéu qua
nhat dinh sé khéng dugc dua vao so sanh.

Nhu da thé hién & nguyén tic danh gia hiéu qua du an, can cé
tiéu chudn hiéu qua dugc xac dinh trudc dé danh gia hiéu qua (tiéu
chuan nay con dugc goi la “tri s6 hiéu qua dinh mdc” hay “nguéng
cda hiéu qua" [10]). Cac tiéu chuan thay ddi theo cac chi tiéu hiéu
quad, trong d6 c6 moét s6 tiéu chuan co gia tri tuyét déi, la ngudng
chdp nhan dugc cla chi tiéu hiéu qua. Théng thudng, cac gia tri
hiéu qua néu khéng thap hon tiéu chudn thi du an dugc két luan la
dang gia theo chi tiéu hiéu qua dang xét.

Nghi dinh s6 29/2021/ND-CP quy dinh phuong phap va tiéu
chi danh gia hiéu qua du an dau tu céng. Theo nghi dinh nay,
tuy theo quy mé va tinh chat cha du an, cé thé st dung phuong
phép so sanh, doi chiéu (gitta két qua/sé liéu thuc té thu thap
tai thai diém danh gia va muc tiéu/ké hoach dat ra; hodc gilra
cac théng s6 cla du an tai thoi diém danh gia vai cac chi sé tiéu
chuan; hoac két hgp) hodc phuong phap phan tich chi phi - lgi
ich. Cac tiéu chi danh gia hiéu qua dau tu dy &an dau tu céng
bao gém: Muc d6 dat dugc muc tiéu dau tu du an theo quyét
dinh dau tu da dugc phé duyét; chi s6 khai thac, van hanh thuc
té cQia du an so vdi cac chi s6 khai thac, van hanh cla du &an da
dugc phé duyét; ty suat hoan von ndi bd (EIRR); cac tac dong
kinh té - xa héi, méi trudng va cac muc tiéu phat trién dic thu
khéc (x6a déi gidm nghéo, binh déng gidi, hd chinh sach, déi
tugng uu tién); cac bién phap dé giam thiéu téi da cac tac déng
tiéu cuc vé xa hoi, méi trudng dugc thuc hién [13].

Khong chi dp dung cho du an dau tu cong, phuong phap so
sanh, déi chiéu la phuong phap théng dung nhat dé danh gia
hiéu qua cda du an dau tu xay dung noi chung. Viéc so sanh,
d6i chiéu dugc thuc hién gitta két qua/so liéu thuc té thu thap
tai thai diém danh gia va muc tiéu/ké hoach dat ra; hodc gida
cac théng s6 cta du an tai thdi diém danh gia véi cac chi s6 tiéu
chudn; hodc két hgp cac théng sé trén. Trong trudng hgp danh
gia mét du an riéng 1é, c6 thé so sanh trudng hgp cé du én va
trudng hop khéng cé du an. D6i véi tiing phuong an riéng 1é,
chi tiéu hiéu qua dugc so sdnh vdi cac tiéu chudn hodc yéu ciu
nhat dinh dugc quy dinh trudc, hodc cac du an tuong ty da do
ludng dugc hiéu qua. Trong trudng hgp c6 nhiéu phuong én,
chi tiéu hiéu qud dang xem xét cla cac phuong 4n dugc so
sanh vai nhau dé chon phuong én tét hon.

Cac phuong phap phan tich chi phi - lgi ich bao gobm cac
phuong phap st dung cac chi tiéu hiéu s6 thu chi va ty s6 thu chi.
Ban chat cla viéc danh gia hiéu qua du an st dung cac phuong
phap nay ciing la s&t dung phuong phap so sanh, doi chiéu; tuy
nhién, viéc so sanh déi chiéu & day 1a véi cac chi s6 tiéu chuan (0
cho chi tiéu hiéu s6 thu chiva 1 cho chi tiéu ty s6 thu chi).

Quy dinh phép luat cing dé cap dén cac phuong phap duoc
st dung dé danh gia hiéu qua du an dau tu xay dung st dung
cac tiéu chi da dugc phan tich & trén. Bang 4 t6ng hop lai cac
phuong phap nay.

Bang 4. Phuong phap danh gia hiéu qua du an dau tu xay dung
trong cac quy dinh phép luat

3.3. Phuong phdp ddnh gid hiéu qua du dn ddu tu xdy dung st
dung vén nha nuéc

Theo truyén théng, dé danh gia hiéu qua du an dau tu xay
dung, trudc tién can tinh toan cac gia tri hiéu qua cda du an. Sau
khi c6 dugc cac gia tri hiéu qua theo tiing chi tiéu, ti€p tuc xem xét
su dang gia cta du an bang cach so sanh gia tri hiéu qua vdi tiéu
chuan d@é danh gia khia canh hiéu qua dang xem xét. Néu cé nhiéu
phuong an, can tién hanh so sanh gifta cac phuong an dang gia
khac nhau (cac phuong én c6 hiéu qua khong thap hon tiéu

STT Phuang Ndi dung phuong phap Van ban quy pham
phap phap luat dé cap
dén
1 | Phuong + phuong phép so sanh, ddi chiéu Nghi dinh so
phdp danh | (gilta két qua/sd liéu thuc té thu 15/2021/Np-CP
gid hiéu qua | thap tai thoi diém danh gid va muc Nghi dinh so
du én dau tu | tiéu/ké hoach dat ra); 29/2021/ND-CP
cong + phuang phép so sanh, doi chiéu
(gilia cc thdng s6 clia dy n tai thoi
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STT Phuong Noi dung phuong phéap Van ban quy pham
phap phap luat dé cap
dén
diém danh gia vdi céc chi s6 tiéu
chudn);
+ phuang phdp so sanh, ddi chiéu
(két hgp cac loai dir liéu);
+ phuang phap phén tich chi phi -
lgiich
2 | BCR(B/Q) + S0 sanh BCR vdi 1 Théng tu so
BCR phai khdng nhd hon 1 02/2016/TT-BKHDT
TCVN 8213:2009
3 | NPV So sanh NPV v6i 0 Thong tu'so
NPV phai duong 02/2016/TT-BKHDT
TCVN 8213:2009
4 | IRR IRR I6n han cac gid tri (i) chiphivon | Thong tu's6
binh quén gia quyén cla dy an; (ii) 02/2016/TT-BKHDT
ty 1& lam phat; (iii) 1ai sudt tién gui
ngan hang va phu hop véi cc gid tri;
(iv) IRR clia cdc du an ¢4 tinh chat
tuang tu, trong cing linh vuc; (v) IRR
ky vong t6i thi€u cda céc nha dau tu
tiém nang doi véi du dn
5 | Enpv ENPV phéi duang (>0) Théng tu's6
02/2016/TT-BKHDT
6 | EIRR EIRR phai I6n hon ty sudt chiétkhdu | Thong tu's6
xd hi (SDR - Social Discount Rate): 02/2016/TT-BKHDT
EIRR > SDR TCVN 8213:2009
Phai khdng nhé hon mdc t6i thiéu
quy dinh cho tig viing mién khéc
nhau ddi véi du an thay loi (ti thi€u
thudng la 12%)

Bang 4 cho thay phuong phap so sanh, d6i chiéu van la
phuong phap dugc hudng dan sir dung nhiéu nhat.

4, KET LUAN

C6 thé ndi, quy dinh phép luat vé dau tu xay dung & Viét
Nam déu c6 yéu cau vé dam bao hiéu qua dau tu cho du an.
Cac yéu cau thé hién & viéc bat budc ndi dung tai liéu du an
phai trinh bay cac hiéu qua nay va hoat déng tham tra, thdm
dinh dy an cing can phai kiém tra, danh gia lai cac chi tiéu da
phu hgp va dat yéu cau chua. Mét s6 quy dinh da lam ré yéu
cau vé dam bao hiéu qua theo cac géc d6 phan tich tai chinh va
phan tich kinh té - xa hoi du an. Mot sé quy dinh da chi ré cac
chi tiéu can phan tich va phuong phap danh gia hiéu qua du an
st dung céc chi tiéu nay. Cac tiéu chuan, quy chuan c6 lién
quan cling c6 quy dinh tuong tu.

K&t qua ra soat hé théng quy dinh phap luat ciing cho thdy
hiéu qua kinh té€ - xa hoi theo chi tiéu dinh tinh két hgp véi dinh
lugng gian don dugc quan tam hon cac chi tiéu tinh toan theo chi
phi kinh té. Duy nhat cac quy dinh huéng dan cac du an PPP la dé
cap dén cac chi tiéu tinh toan theo chi phi kinh té. Cac chi tiéu hiéu
qua tai chinh cling khong dugc nhac dén trong cac quy dinh phap
luat chi diéu chinh dy &n dau tu cong, do quan niém du an dau tu
céng khéng can xem xét dén Igi nhuan tai chinh, trir truéng hop
du an thay Igi c6 nhac dén “Kha nang hoan vén va tra ng, thu lai”
dé6i véi du an c6 yéu cau thu héi vén dau tu [12].

Phuong phap phan tich hiéu qua du an dugc dé xuat st dung
bao gém cac phuang phap tinh toan cac chi tiéu nay va phuong
phap so sanh, déi chiéu. Pay cling la cac phuong phap dugc s
dung réng rai trén thé gidi.
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Nghién ctu nay chi dung lai & viéc ra sodt cac quy dinh phap
luat, quy chuan tiéu chuin dé téng hop lai cac chi tiéu va phuong
phap danh gia hiéu qua dugc yéu cau, dé xuat cho cac dy an BTXD
st dung von nha nudc. Cac nghién cuu tiép theo sé danh gia thuc
trang dugc st dung trong thuc té ca cac chi tiéu, phuong phap
nay, ti dé c6 nhiing khuyén nghi phu hgp dé gop phan danh gia
du an DTXD st dung v6n nha nuéc dugc phu hop va toan dién
hon.
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Uén tinh cia dam quay quanh truc c6 dinh va
tua mot phan trén nén dan hoi

Static bending response of rotating beams with partially resting on an elastic foundation

> TS NGUYEN CHi THO', TS LE TRUONG SON', KS TRAN VAN THUONG?, THS LE HONG HAI'

"Hoc vién Ky thuat Quan sy
2B6 Tham muu - Quan khu 3

TGM TAT

Dura trén |y thuygt bign dang cét bac cao céi tign, bai bao tign hanh
nghién ctu dap ¢ng udn tinh cia ddm quay quanh mat truc cf
dinh, trong da dam chi twa mat phan trén nén dan hdi. Cac cong
thirc dugc thigt |ap dya trén phuong phéap phén tir hitu han, trong
da khang can dén bt ky he sd higu chinh cét nao, diéu nay veé ly
thuyét tinh toan thé hign tinh wu vigt hon so vai Iy thuygt bign
dang cét bac nhat cia Mindlin. Thang qua viéc kiém chimg dd tin
cdy, bai bao tign hanh khao sat anh huéng cia mat sd tham sd cu
thé. dén dap ng udn tinh cia dam nay, dac bigt |a chiéu dai nén,
tdc da quay va khoang cach tir ddm dén truc quay. Cac nhéan xét
dura ra ca nhiéu y nghia khoa hoc va thyc tién ddi vai cac ket céu
dang dam quay.

Tir khda: Dam quay; phuong phép phan tir hitu han; udn tinh.

ABSTRACT

Rased on a new theory of high-order shear strain, this paper
examines the static bending response of a beam rotating about
a fixed axis and resting only partially on an elastic base. The
formulations are established using the finite element method,
which eliminates the need for a shear correction factor. This
demonstrates that computational theory is preferable to
Mindlin's first-order shear strain theory. The article
investigates the effect of certain specific parameters on the
static bending response of this beam, particularly the
foundation length, rotational speed, and distance from the
beam to the axis of rotation, by establishing the beam's
reliability. There are numerous scientific and practical
implications of the findings for rotating beam structures.
Keywords: Rotating beam; finite element method; static bending.

1.DAT VAN DE

Trong thuc t&, nhiéu két cdu c6 thé dugc mé hinh nhu dam c6
chuyén déng quay quanh truc ¢6 dinh. Viéc nghién ctu dap ting co
hoc ctia ching cling thu hat sy quan tdm cta nhiéu nha khoa hoc
[11-[4], [5]. Ngoai ra, d6i vai cac két cau lam bang vat liéu cé khuyét
tat dang 16 réng, két cau tua trén nén dan hoéi, va cd xét t6i anh
hudng clia nhiét d6 cling dugc cac nha khoa hoc dé cap dén. Jalaei
va Civalek [6] da st dung giai phap ctia Navier va cach ti€p can cla
Bolotin dé nghién ctru sy mat &n dinh déng clia dam c6 ca tinh bién
d6i tua trén nén dan nhét-Pasternak. Demir va Civalek [7] da nghién
cliu dap Uing udn cta dam dudi tai trong tap trung va phan bé dua
trén ly thuyét dam c8 dién Euler Bernoulli. Akgoz va Civalek [8] trinh
bay 16i gidi chinh xac d6i véi bai toan udn tinh ctia dam c6 hai dau
chiu lién két tua don tua trén nén dan hoi. Loi gidi gidi tich dugc
Hanten va céc céng su [9] st dung d& phan tich dao déng riéng cla
dam gém nhiéu I6p vat liéu. Viéc nghién ctiu ting x{r co hoc clia cac
két cdu dam, tam tua trén cac dang nén dan hoi khac nhau da duoc
cac nha khoa hoc quan tam nghién cuu, dién hinh nhu trong cac
cong trinh [10]-[19]. Trong cac céng trinh [20]-[26], [27], cac tac gia lai
dua ra dap Uing co hoc ctia dam, tam c6 xét dén anh hudng cda nhiét
dé véi nhiéu ly thuyét tinh toan khac nhau.

Qua danh gia trén, c6 thé thdy rang chua c6 coéng trinh khoa
hoc nao vé dap tng udn tinh ctia dam quay quanh truc c6 dinh va
tua mot phan trén nén dan héi. Do do, bai bao nay nghién ctu gidi
bai toan nay bang cach két hgp phuong phap phan td hiru han va
ly thuyét bién dang cit kiu mdi dang ham sin hyperbolic. Ly
thuyét dugc dé xuat rat don gian va dé dang thiét lap cac moi
quan hé Ging suat va bién dang, khong can thém bat ky hé sé hiéu
chinh cat nao, trong khi cac dap Ung co hoc clia két cdu van dam
bdo dé chinh xac can thiét. Théng qua cac tinh toan, bai bao
muén khdng dinh rang dap tng udn tinh ctia dam c6 chuyén dong
quay va tua mot phan trén nén dan héi mang nhiéu dac diém khac
han véi cdc dam théng thudng da biét, cac két qua nghién ctu nay
la tai liéu tham khédo co6 gia tri khi thiét k&, ché tao va st dung
chung trong thuc té.

2. MO HINH TiNH TOAN VA CONG THUC TiNH TOAN

Xét dam cé mé hinh nhu hinh 1, dam quay quanh truc c6 dinh
V@i van t6c géc w. Khodng cach tir dau dam dén truc quay la r. Dam
tua mét phan trén nén dan hoi véi hai tham sé clia nén dan héi la
kw va ks, chiéu dai phan tua trén nén dan héi la c. Dam c6 chiéu dai
L, mat cat ngang co chiéu cao h va bé rong b.
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Truc quay do chuyén déng quay gay ra déi véi dam [30, 311:
" = 2
b 0
g =L o Q) o
29 Ox

X véilucly tam F, dugc tinh nhu sau [30]:

1
==|| pa&@’| r(L-x)+=( =x*) | |dS (8)
=3[ e-m 2 -2)]
! trong d6 p la mat do cda vat liéu.
Hinh 1. Dam chiu udn quay quanh tryc cGdinh Céng clia ngoai luc phan b déu lén dam @, cé dang sau:
Dam chiu tai trong phan bo déu, dé thiét lap céng thic tinh )
. Ny Ls N , PR < A 2 gs Wl“L:bJ.(WT+WT)Q dx
toan, bai bdo s dung ly thuyét bién dang cdt bac cao cai tién [28, b T s )20 9)
29], theo d6, trudng chuyén vi tai diém bat ky c6 dang: .

DE xéc dinh phuang trinh can béng ctia dam, bai bao st dung
nguyén ly Hamilton:

u(x,z)zuo(x,y)— — )

w(x,z) = w, +w, 5T(W’"C —U“ U —U)dt =0 (10)

trongdd f(z)=z- hsinh(%) + zcosh(%) .

Thanh phan bién dang dai vé cét clia dam dugc xac dinh nhu sau:

Trong bai bdo nay, dam chia thanh cac phan t hai diém nat,

du _ ou, a Wh moi nit chdia bén bac tu do:
“Tx ox - Uy,
ou 0w, zw\, Whi
= a—x" + z[ 6x2h j + f(z)( P ] =g, +z6, + f(2)e,, ) o,
_F@m ¥ Y [%j (a1
""" & & Tl ox )
trong do: (%)
e _% e = _BZWb e = _62 ) B 6WV 3) ox i
o a ) T\ T ) T trong d6 cac thanh phan chuyén vi tai mdi diém trong phan tu

dam dugc xap xi théng qua cac ham néi suy Lagrange va Hermite

Ung suat phap ox lién quan dén bién dang dai, va tng suat cét
N, va H, nhu sau:

7. lién quan bién dang cat c6 cac biéu thic sau:

O :E(Z)gxx U, =iNiu01 =Ny,
E(z) (4) o
TXZ = }/XZ 2 a
(e ) o IR
i= X )i
Nang lugng ctia dam dugc tinh nhu sau: 21 ow

an _ 1 =S{Hw, +H, s lo g

U :E_!(O'u o T )dV= Wy ;{ Mt I+l( ox jl} sqe

g 0w, <& |0H, 6H.][6wh]
0x b Rt + irl | Y H,
=éJ’[{gﬂ'r 28, f(z)g“}TE[ngx } V+ ox ;{ ox T o x ), nle (12)
v f(z)e, %*i 0H, - 0H ., (6wS "
+1j[{af'(z)y } E(2) {6f( ), }]W a Sl T e Vax )T
2V 0z ez (]+V(Z)) sxz (5) azwb _ZZ:{aZH,- . 82[_]‘.4rl (LJ }_H .
e E(2)e,, +&5,2E(2)e,, + £,/ (2)E(2)e, axr Hlar " e Lax ), baxte
éj Sm E(z)ze,, +eLE(2)2%e, + &L E(2)2f (2)e., V+ o*w, _i{azHiW +62Hi+1 (%j}:H q
NE(2) f(2) 60, + ELE(2) o (2) 0 + £LE(2) /7 ()., ot Hlad et La )]
1o (2) E(z) hoac viét gon & dang ma tran nhu sau:
T
- =V AV
+2I[[ p ]2(1+V(2))7x\z7’m]¢ U,
N
Néng lugng ctia nén dan héi dugc dinh ngha la: % HM
2 Wy b
0 +
U=t bj[ W, +w,) [((W”aw))J de ©) u= [awbj =| H, |q,=Hg, (13)
. Wy
Ox H,
VGi kw va ks 1a hai hé s6 ctia nén dan hoi. ow H
Vi dam quay quanh truc ¢é dinh, nang lugng cda luc quén tinh ( axsj )
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va cac thanh phan bién dang dugc tinh theo véc to chuyén vi
nut nhu:

Ou, ON
£ = —t= u =B
0x ax ax qc uq@
ﬁzwb
&, =— =-H =Bgq. ;
bx o p2.e 9. a
o’w,
S =3 T -H,q.=Bg,
_ow, _
SXz ax sx e

Tu d6, thu dugc biéu thiic nang lugng clia phan t&r dam nhu
sau:
BJEB, + B!zEB, + B, f (z)EB,
wn 1 (| BIEzB, + B]E’B, + B/ Ezf (z) B,
2 ! B'Ef(z)B, + B'Ef (z)B, + B'Ef* (z) B,

1ol(aG@Y B
e8] £

BTEB, + B'zEB, + B f () EB, (15)
- éq[[ B/ E:zB, + B/ Ez"B, + B/ Ezf (z) B, Vg, +
' + B! Ezf (z) B, + BIEf*(z) B,
L am
=—q,K."q,

B/Ef(z)B
H H W}Wqﬁ
2

Nang lugng cua luc quén tinh ly tdm va cta nén dan héi dugc
tinh nhu sau:

u

%"5 ,I [(afé(;)jz 2(1E+ W)

pen _ |
U’ =ZqZ[b!(k“(H,)+HS)T(H,)+HS)+kS(H +H,) (H,+H,

bx
1
Uquay —
e 2 qe [

j{Fw(x)(beJrHW)T ( be+st)} dx}qe :% a (16)

L

Cong cla ngoai luc tac dung lén dam dugc tinh toan bang
biéu thuc sau:

7" =u’ [b.J-(Hb + HS)Qodx] =u'F, (17)
L
Thay cac biéu thuc tir (15) - (17) vao phuang trinh (10), phuong
trinh can bang tinh ctia dam quay quanh truc c6 dinh ¢ dang sau:
YK+ K+ K2, = Y F, (18)

Chuyén vi ctia ddm chiu uén sé nhan dugc tur gidi phuang trinh
(18), bang viéc thay d6i cac tham s6 nén, téc d6 quay, khoadng céch
r tit dam téi truc quay, sé anh hudng dén cac ma tran dé cuing
tuong Ung & vé trai clia phuong trinh (18), do dé dap Ung ctia dam
sé khac nhau.

3. Vi DU KIEM CHUNG PO TIN CAY

Phan nay xem xét 2 vi du d€ danh gia dé tin cay cta ly thuyét
va mo hinh co hoc da trinh bay & phan trén, trong do6 két qua tinh
toan s6 cla bai bao dugc so sanh véi cac cdng trinh khac da cong
bé.

Vi du 1: Vi du nay so sanh dap (ing uén clia dam tua don hai dau
(S-S). Céc tham s6 hinh hoc va vét liéu ctia dam la L/h=16, E = 70 Gpa
vav = 0.3. Dam chiu tai trong phan bé déu cuéng dé go, Tham s6

chuyén vi 16n nhat khéng thi nguyén dugc tinh toan va so sanh (véi |

= bh¥/12) [ ip = —omer Bang 1 trinh bay chuyén vi I6n nhat

5q0L7
384E]

khong thi nguyén thu dugc tur bai bdo nay va phuong phép Ritz [32],
trong d6, bai bao nay sit dung |udi chia phan ti ting dan. C6 thé quan
sat thdy rang vai lugi 10 phan ti& dadm bao dé chinh xac can thiét. Do
d6, cac két qua tinh toan & phan dudi day sé sir dung ludi nay.

Bang 1. Chuyén vi khong thi nguyén W clia dam chiu tai trong
phan b6 déu, S-S, L/h=16

Bai bao Phuong
7phan | 9phan | 10phan | 12 phan | 14 phan phap
tu tor tu tor tu Ritz [32]
1.009 1.009 1.009 1.009 1.009 1.009

Vi du 2: Vi du nay kiém chiing chuyén vi 16n nhit clia dam tya trén
nén dan héi hai hé s6. Cac théng s6 hinh hoc va vat liéu cta dam la:
4 2

chiéu dai L, chiéu rong b, bé day h, K, = k—L va & =KL (véi I =
EI EI

bh*/12). Dam chiu tai trong phan bé déu qo. Bang 2 trinh bay so sanh

chuyén vi I6n nhat khong thi nguyén i = ﬂw thu dugc tu bai

4 max
0
bao nay, phuong phap cau phuong vi phan (DQM) [33] va Ioi giai
chinh xéc [33]-[34].
Bang 2. Chuyén vi I6n nhat khéng thd nguyén w= ﬁwm
0
ca dam chiu tai trong phan b6 déu tua trén nén dan héi hai hé s6,
S-S

Hai th‘am s: nén L/h=120
dan hoi

K, K, DQM [33] [33] [34] Bai bdo

0 1.302 1.302 1.303 1.301

0 10 0.644 0.644 0.645 0.644

25 0.366 0.366 0.367 0.366

0 1.180 1.180 1.181 1.180

10 10 0.613 0.613 0.614 0.613

25 0.355 0.355 0.356 0.355

0 0.640 0.640 0.640 0.639

100 10 0.425 0.425 0.426 0.425

25 0.282 0.282 0.283 0.282

4, KHAO SAT MOT sO YEU TGO ANH HUGNG

Pé thuan tién cho qua trinh tinh toan, bai bdo dua ra mot s6
thong s6 khéng thi nguyén nhu sau:
EW . r . kI
L N
O,L D D,

0 0 0

3
o*=Lw /12,? i D, = Eh
Eh 12

a. Anh huéng cia chiéu dai nén dan héi c

Phan nay sé nghién cttu anh hudng cuta chiéu dai mién dan héi
béng cach tang dan gia tri cla c tir 0 dén L/2, két qua tinh todn
dugc vé nhu trén hinh 2 va 3 déi véi hai diéu kién bién khac nhau,
¢4 thé rat ra mot s6 nhan xét nhu sau:

- Déi véi trudng hop dam tua don hai dau, khi téc do quay cta
dam bang khong: néu khéng c6 nén dan hoi (c=0) thi dusng
chuyén vj la d6i xting qua vi tri gitta dam (x/L=0.5), tuy nhién khi ¢
tang dan, thi dudng chuyén vi khdng con déi xing qua vi tri gilta
dam nira, chiéu dai clia nén dan héi cang 16n thi vi tri 6 chuyén vi

w* =100
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I6n nhat cang dich vé phia xa truc quay.

- Khi dam khéng c6 chuyén doéng quay, chuyén vi I6n nhat ctia
dam & hai diéu kién bién déu Ién hon nhiéu so vai trudng hgp dam
¢6 chuyén déng quay, diéu nay ching té luc quan tinh do chuyén
dong quay lam dam c6 kha nang chju uén tét hon.

- V&i dam tua don hai dau, khi dam c6 chuyén dong quay, vi tri
chuyén vi I6n nhat cang xa truc quay, diéu nay c6 dugc la do luc
quan tinh ly tdm gay ra.

T T . - -
| | | | | | | |
1 N ! ! ! 01 Q- - — -+ - -~ — -+ - —
aE A [y
N\ T T 7 | | | |
<+\ o 021 — ——— === =
Lo\ Msgq 1 1 e | | |
2 [ i ¥ 3k - - N -
% [ e, ! ) % I I I |
> L/ % 04 - N |
I W W DO S V4 — — - NI - - - — -
3 | \\L’"’w +F | | 2 |
/L=0 ‘ ‘ ‘ OS5 —en=0 [~ o -
JEP I N R 4 | 3 |
4] - c/L=18 ‘ —=-c/L=1/8
—e—c/L=1/4 ‘ ‘ ‘ 0.6 _o_c/lFm,,‘L,,,‘,,,J‘fff
——c/L=112 j j ——c/L=1/2
-5 -0.7 L L L
0 0.2 04 o 0.6 0.8 1 0 0.2 04 1, 0.6 0.8 1

a. Toc do quay =0, r/L=1 b. Toc d quay = 10, r/L=1
Hinh 2. Sy phu thudc chuyén vi cia ddm vao chiéu dai dam tua trén nén dan hoi, dam
tua don hai déu S-S, K\ =200, K =20

% 1-———1- - - 4 - RN -~ — o
| 7
B - ——m—— T ——— == ‘ ‘ ‘
! 15 om0 [ L g N
40~ enmtgf — L - - = - — - - - -~ c/L=1/8 : : :
——c14| ! : ! ——cirin| | ! !
== enz12 : : : ——c=112 | | |
o 02 04 yL 0.6 0.8 1 0 0.2 04 w1, 0.6 0.8 1

a. Toc d6 quay =0, r/L=1 b. Toc d6 quay =10, r/L=1
Hinh 3. Sy phu thudc chuyén vi cia dam vao chiéu dai nén dan hoi, dam ngam 1 dau,
mot dau tw do CF, K, =200, K =20

b. Anh huéng ctia khodng cdch tir truc quay dén ddm r

Thay d6i khodng cach tu truc quay dén dam r sao cho ty l1é r/L
bién d8i tir 0 dén 2, két qua tinh toan dudng chuyén vi doc theo
dam dugc thé hién nhu trén hinh 4. Qua day, c6 thé thay rang:

- V6i dam tua don hai dau, khi khoadng cach r cang 16n, thi diém
c6 chuyén vi Ién nhat clia dam cang léch ra xa truc quay.

- G ca hai diéu kién bién tya don hai dau va ngam mat dau thi
khoadng céch r cang 16n, chuyén vi I6n nhat cta dam cang giam.
Diéu nay chiing to khodng cach r dnh huéng dang ké dén vi tri cuc
dai cta chuyén vi (d6i v6i dam tua don hai dau), ma con anh
hudng dén gia tri I6n nhat ctia chuyén vi

T T T T
I I I I . | |
2 sk - oy VU B
& I I I -5 N I
N i e il e b ‘
N, ! g N N 9%0gg | ]
oal = D\ ey L TN e £ [R7| E P N oo, ]
- N I ¥ | | [
s | 14 Ly _ . VR
z », z-2 | -+ - S
| N, A | | ) [
0.6 — — — \- — = - == — = LS - - *
| P L 25F — — — = —— T ——— N\ - -~ %
— =0 ! e _ I I |
| ‘ | 3 =0 | ! L -
08 —+=-ri=0.5F \! - - — oA =05 [ i
—o—rll=1 ) | | -3.5) —e—r/L=1 f——:———:————‘———f
P el ‘ j S j j }
0 0.2 04y, 0.6 08 ) 0.2 04y 0.6 0.8 1

a. Dam tua don hai dau

do

b. Dam ngam 1 dau, mot dau ty

Hinh 4. Su phu thudc chuyén vi cila ddm vao khodng cach tir truc quay dén dam, Téc
doquay=10,c/L=1/4 K =200, K =20

c. Anh huéng caa téc dé quay

Tang dan tc d6 quay ctia ddm sao cho gid triclia @ thay ddi
tir 0 dén 10, két qua dap ung dudng dé véng clia dam dugc vé nhu
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trén hinh 5, mét vai két luan dugc rit ra nhu sau:

- Khi t8c d6 quay ting lén, chuyén vi I6n nhat cla dam giam
xuéng, diéu nay ching té anh huéng cua luc quan tinh ly tam déi
vGi dam trong trudng hgp dam quay la dang ké.

- VGi dam co diéu kién bién d6i xting (tua don hai dau va ngam
hai dau), t6c d6 quay khong nhiing &nh hudng t6i hinh dang cla
dudng chuyén vi, ma con anh hudng téi ca gia tri 16n nhat cla
chuyén vi.

05 T T T
N | | | .
s | 5
A5 A\ - e M. ~4 4
] |
.
Lo N oS
N i K
z \ | /' |
15————:————:—%.9:“‘:——‘ -
| | |
— o0
2 camgimg |- NL - - =L — /1o
—— =8 ‘ : :
——o*=10
2. I T I
0 0.2 04 o 06 0.8 1

b. Ddm ngam

T T T T
| | | |
. | | ¢

0.2 — —\y ST T T k)
X F/
A d

Adm = ST il i
N 7/
% | 0 YA
| 1 |

B ‘T\‘:—?\ T T
— o | |
—o—g= ‘ ‘ ‘
——o*=10 } } }

) 0.2 04 1, 06 0.8 1

¢. Dam ngam hai dau
Hinh 5. Sy phu thuc chuyén vi cda dam vao tdc do quay, /L =1,dL=1/4 K| =
200, K7 =20

5. KET LUAN

Bai bao da trinh bay phuang phap phan tdr hiru han két hgp véi
ly thuyét bién dang cat ki€u mai d€ nghién cldu dap ing uén tinh
cla dam tua mét phan trén nén dan héi va co chuyén déng quay
quanh truc ¢6 dinh. Ly thuyét tinh toan dugc kiém ching tin cay
bang cach so sanh v&i mot s6 cong trinh da cong bé trudc day.
Dong thai, bai bao ti€én hanh khao sat anh hudng ctia mot s6 tham
s6 nén, téc dé quay, khoang cach tir dam dén truc quay, tu dé rat
ra mot s6 két qua cé y nghia khoa hoc va tuc tién. T cac két qua
clia nghién ctu nay, viéc thiét ké va st dung két cdu dam quay lam
viéc trong moi trudng nhiét dé can phai quan tam dén nhiéu tham
s6, trong do6 dac biét chu y dén téc dd quay ctia dam, khodng cach
tur dau dam dén truc quay.
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Nghién cuu xac dinh cac yéu t6 tac dong dén
quyét dinh tham gia thuc hién du an dau tu
xay dung nha é xa hoéi ciia nha dau tu

Research to determine the factors affecting the decision to participate in the
implementation of investment projects to build social housing

> THS DANG THI THUY DUNG; TS NGUYEN VAN HIEP; PGS.TS NGUYEN HOANG TUNG

Khoa Quan ly xdy dung, Trudng Pai hoc Giao théng van tai

TOM TAT

Van dé nha & xa hai danh cho nguai thu nhap thap dén nay van
ludn & mdi quan tdm cia x& hai. Nhu cdu lan nhung sd lrgng nha
& xd hdi duoc xay dung lai kha khiem tdn. Mat trong nhiing
nguyén nhan chinh dan dén tinh trang nay chinh 1a thigu vin déau
tu. Thu hat van ddu tr trong phét trign nha o xa hai dang [a nhu
cdu cap thiet. Nghien cou nay xac dinh céc yeu td tac dong dén
quyét dinh tham gia thuc hién du an dédu tu xay dung nha @ xa
hai cia nha dau tu thng qua phan tich quy luat kinh k& trong
khu@n khd quy dinh cia phap luat ddi vai loai hinh du an nay. Ket
quéa cia nghién ciu |3 mat trong nhirng tham khéo cén thigt cho
cang tac phat trién nha o xa hai.

Tir khaa: Nha & x& hai; vein ddu tu; higu qué dau tu; quyét dinh
dau tur.

ABSTRACT

The issue of social housing for low - income people has always been
a concern of society. Demand is great but the number of social
housing rebuilt is quite modest. One of the main reasons for this
situation is lack of investment capital. Attracting investment capital
in social housing development is an urgent need. This study
determiners the factors affecting the investor's decision to
participate in the implementation of an investment project to built
social housing through economic analysis within the frame work of
the law for the type of this project.

Key words: Social housing; investment capital; investment
efficiency; invesment dicision.
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1.DAT VAN BE

Hé thdng d6 thi Viét Nam giai doan vira qua da co su phat trién
manh mé, tinh dén cudi nam 2022 1a 41,7%. Téng s6 dé thi ca nudc
la 888 do6 thi, toc d6 tang dan s6 do thi dat trén 3% mét nam. Theo
nghi quyét Dai héi Dang toan quéc lan thi XIll, muc tiéu dé ra dén
nam 2025 ti [& d6 thi hoa dat khoang 45% [10]. Téc d6 d6 thi hoa
cao, dan s6 do thi ngay cang gia tang, cac do thi I6n thu hut luc
lugng lao déng sé thic ddy nhu cdu nha & xa hoi c¢é gia thanh phu
hop.

Ngoai ra, su phat trién nhanh chéng ctia cac khu cong nghiép
trén ca nudc cling la dong luc thic ddy nhu cau nha & xa héi cho
c6ng nhan gia tdng. Theo bao cdo clia B& K& hoach & Dau tuva Téng
lién doan lao déng Viét Nam, tinh dén nay trén pham vi ca nudc c6
406 khu céng nghiép dugc thanh lap véi téng dién tich khoadng 120
ngan ha véi khodng 2,7 triéu cong nhan dang lam viéc tai cac khu
céng nghiép nay. Do vay nhu cau nha & xa héi cho cong nhan céac
khu céng nghiép la rat Ion.

Thu hut vén dau tu cho phat trién nha & xa hoi nam & hiéu qua
dau tu cho du én dudi goc nhin ciia nha dau tu. Nghién clru xac dinh
cac yéu t6 tac dong dén quyét dinh tham gia thuc hién du an cua
nha dau tu nham phuc vu cho céng tac thu hat vén dau tu tir khu
vuc tu nhan gép phan phat trién loai hinh nha & nay.

2. PHUONG PHAP VA MO HINH NGHIEN CUU

2.1. Phuong phap nghién ciu

Muc tiéu clia nghién clu la xac dinh cac yéu t6 tac dong dén
quyét dinh tham gia thuc hién dy an dau tu xay dung nha & xa hoi.
DE dat dugc muc tiéu trén, nghién clu dugc thuc hién theo cach
ti€ép can nhu sau:

T apry i phip kade hidn Banh, o

gy it banbur
AL " Phdim tich xbs dinh mnd hinh mghbén o

I Mot ciks B i 1

i i evich B v e b ey o di

i Binly

}

Kt ki e Kb g

Hinh 2.1 Khung nghién c(u va thu thap di liéu
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2.2. Mo hinh nghién citu

Khai niém nha & xa hoi bat dau xuat hién tir cac nudc Anh, My,
Canada vao nhiing nam 1970 va dan lan rong ra cac nuéc khac nhu
Nhat Ban, Han Quéc. Bén nay, cac quéc gia trén thé gidi déu da xay
dung chinh sach vé nha & xa héi va c6 nhiing nhan thic chung vé
khai niém nha & xa héi. Nha & xa héi cling la chu dé dugc quan tam
bai nhiéu nghién ctu trén thé gigi. Nam 2010 J.Rosie Tighe [7] da
cho thay su chap nhan cta xa hoi déng vai trd quan trong véi nha &
gia ré. Nam 2014 Kathleen Scanlon, Christine Whitehead, Melissa
Fernandez Arrigoitia [8] cho rdng mé hinh tai chinh va céc tac dong
clia cac quy dinh vién trg nha nudc déng vai tro quan trong trong
tu nhan héa nha & xa hoi.

Tai Viét Nam, nam 2022 Nguyén Trung Kién [8] da chi ra mot s6
ton tai trong quan ly phat trién nha & xa hoi trong do6 c6 van dé vé
thu tuc dau tu phuc tap va kéo dai.

Phan tich san pham ctia du én dau tu xay dung nha & xa hoi
trong tac dong cla quy luat kinh té€, quy luat gia tri cho thay:

Gy <Gy 2.1)
Gy < Griy 2.2)

Trong d6 G%,, : Gia ban nha & xa hoi; G5, : Gia ban nha &
thuong mai; GLY, : Gia thi trudng nha & thuong mai; GX7, : Gia thi
trudng nha & xa hoi.

Gia ban nha & xa hoéi dugc xac dinh theo [3]

Vi =Ty +L
GB, =X M YR vy 23)
Sxu
Gid ban nha & thuong mai
Vg +L
Gy ="M (1 + Tirgr) 24)
St
Trong do:

Vyy : Tong muc dau tu phan bé cho phan nha & xa hoi dé ban

Vi : T6ng muc dau tu phan b cho phéan nha & thuong mai
dé ban

Ly : Loi nhudn tr dau tu nha & xa hdi, dugce xac dinh t6i da
10% [3]

Lyyy : Loi nhudn tir dau tu xay dung nha & thuong mai

S yzr : Dién tich st dung thuong pham xa hoi

Sy : Dién tich sir dung thuong phdm thuong mai

Trys : Lgi nhuan tu kinh doanh nha & thuong mai dugc phan
b cho nha & xa hoi dé ban

Torar : Thué gia tri gia tang ndp theo quy dinh

Tur (2.3), (2.4) cho thdy gia ban nha & thuang mai va nha & xa
hoi tai du an phu thudc chii yéu va téng muc dau tu du an, téng
muc dau tu du én dugc xac dinh theo quy dinh ctia phap luat hién
hanh [1]; [2]; [3]

Trong d6: Gyp : Chi phi xay dung cong trinh du an

Grp : Chi philap dat thiét bi cong trinh du an

Gorpa = DMTL* (Gyp + Grp) (2.6)

Gry :Chiphituvan. Gpy = DMTL*(Gyp +Grg) — (2.7)

G : Chiphi khac.

G = DMTL*(Gyp + Grp +Gorpa + Gryy) (2.8)

Gpp : Chi phi du phong.

GDP:DMTL*(GXD +GTB+GQLDA +GTV+GK) (2.9)

Gy : Chi phi lai vay trong thdi gian xay dung.

Nhom nghién ctu dé xuat ham s6
GLV :G(GXD’GTB’IJchﬁTGN) (2.10)

DMTL : Binh muc ti 1é theo quy dinh clia phap luat hién hanh
[2]

1 : Lai suat vay von dau tu

Tec 2 Tilé von chli s6 hitu trong co cdu von dau tu

Tgy < Ti 1€ gidi ngan theo thai gian

Nhu vay nhom nghién ctu dé xuat ham s6 téng muic dau tu dy
an:

V:VXH +VTM :F(GXD’GTB’IJTCC’TGN) (2.11)

Lgi nhuan dau tu cho nha & xa héi da dugc khong ché khéng
vugt qua 10%, tuy nhién gia ban van khong nam ngoai quy luat gia
tri theo cong thuc (2.1)

Nha & thuong mai dugc khéng ché trong 20% quy dat ti du an
dau tu xay dung nha & xa hoi [5], [6]. Loi nhuan dau tu nha & thuong
mai vlia chiu chi phéi tir quy luat gia tri vira phai san s&é mot phan
giup gidm gia ban nha & xa hoi theo (2.3). Diéu nay cho thay véi

cling quy mé dau tu va ca ciu san pham, gia tri thuong mai GTT;I
cao va thdi gian hoan vén ngan la diéu ma nha dau tu mong muén.
Thai gian hoan von chiu tac dong truc tiép tur tién d6 dau tu du
an va tién do ban hang.
Tién d6 ban hang chiu anh hudng truc tiép tir chénh léch gilia
GH, va GB, . T (2.3), (2.4), (2.11) cho thdy d6i véi cing quy mo

déu tu chénh léch nay cang I6n khi GIl, cang I6n (diéu nay duoc
quyét dinh béi lgi thé gid tri cGa khu ddt du dn) va téng muc dau tu
cang nhd (t6ng muc dau tu ti 1é thuan vai lai sudt vay vén dau tu, chi
phi xdy dung, chi phi thiét bj)

Tién d6 dau tu chiu tadc dong truc tiép, khach quan cla thd tuc
dau tu.

Tu cac phan tich trén, nhom tac gia dé xuat mé hinh nghién ctu
cac yéu t6 khach quan trong yéu tac ddong dén quyét dinh tham gia
thuc hién du an dau tu xay dung nha & xa héi nhu sau:

Lot thf i i s v L st waly wir Tl i o WA 454 ruih gl 1
o] iy O]

(i oy e

Hinh 2.2 Mo hinh nghién ctu

3. TRUOGNG HOP NGHIEN CUU TAI DU AN DIEN HINH

3.1 Gigi thiéu vé du an “ Pau tu xay dung Khu nha & xa héi
thuéc quy hoach tdng mat bang khu thiét ché cong doan”

Muc tiéu dau tu du an nham cu thé héa muc tiéu dau tu xay
dung cac cong trinh nha & tir cdc ngudn vén dé nang cao ddi séng
vat chat, tinh than cho cdng nhan, ngudi lao dong tai cac khu cong
nghiép theo dé an dugc chinh pha phé duyét tai Quyét dinh s6
655/QD-TTg ngay 12/ 05/ 2017 va quyét dinh s6 1729/QD-TTg ngay
01/11/2020.

Dia diém thuc hién du an thudc dia ban phudng Béng Van, thi
xa Duy Tién, tinh Ha Nam. Vi tri dé xudt thudc quy hoach téng mat
bang khu thiét ché cdng doan tai khu cong nghiép Dong Vén |, tinh
Ha Nam

Dién tich st dung dat: 21.711,28 m2. Trong dé:
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- Nha & xa héi chung cu: Bau tu xay dung 4 tda nha cao 14 tang
chi thanh 928 can ho trén téng dién tich 10.851,25 m?,

- Nha & thuong mai lién ké: Dau tu xay dung phan thé va hoan
thién mat ngoai 29 can nha & thuong mai cao 3 tang véi téng dién
tich dat 3.678,89m?

- Ha tang ky thuat: Gom san dudng ndi béd hé théng cap dién,
chiéu séng, cap thoat nudc va dién tich 2.576,48 m? dat cho cay
xanh, thdm c6 quanh san, san thé thao.

- Trudng mam non: Dau tu xay dung trudng mam non cao 3 tang
trén dién tich dat 2.189,7 m?, dap ung nhu cau cho quy mé 200 hoc
sinh.

- Bai d6 xe: Dién tich 3.414,96 m?

Tién d6 thuc hién du an du kién ti ndm 2022 dén nam 2025.
Trong dé:

Quy l1I/2022 dén quy IV/2022: T6 chic Iua chon nha d4u tu, hoan
thanh thi tuc dat dai, xay dung.

Bang 3.1 Phan bé chi phi, xac dinh gia ban sadn pham

Quy 1/2023 dén quy IV/2025: Trién khai xay dung, hoan thanh du
an dua vao khai thac.

Tuy nhién dén quy 11/2023 du an van chua hoan thanh cac thu
tuc vé dat dai, xdy dung dé tién hanh thi cong, tién dé hién da cham
5o véi ké hoach

3.2 Phan tich, ddnh gid hiéu qua du dn

Dua vao quyét dinh chap thuan chi truong dau tu [1], Quyét
dinh s6 610/QD-BXD ngay 13/07/2022 ctia B6 Xay dung ban hanh
suat vén dau tu xay dung céng trinh va gia xay dung téng hgp bd
phan két cdu céng trinh ndm 2022 [2], Cac nghi dinh, théng tu cla
Bo Xay dung, Bo Tai chinh huéng dan lap va quan ly chi phi dau tu
xay dung [3] ,[4] tu d6 xac dinh téng muc dau tu cta du an la
574.634.165.502 déng

Xét truong hgp du an dugc vay von tir ngan hang chinh sach téi
da 80% gia tri tdng muc dau tu [5],[6] vai lai sudt uu dai 4.8%/nam.
TU d6 ta c6 co s& phan bé chi phi, xac dinh gia thanh, gia ban san
phdm du an nhu sau:

Phan bé chi phi theo co cdu thuong pham
T Noi dung Gia tri xos A Nha thuong mai Nha thuong mai
Nha & xa hoi A & ax
phan xay dung phan dat
A | Cocdu thuong pham 48.134 5.425 2411
Téng gié tri phan bé 637.843.923.708 | 536.295.972.770 44.823.760.045 56.724.190.894
Gid bdn san phdm 11.141.765 8.262.822 23.527.237
Bang 3.2 So sanh gia ban san pham cung phan khuc, c6 vi tri va lgi thé tucng déng
. . Dién Gia ban san Gia ban san phdm tucng } Co
m Loai thuong pham tich phdm du én déng trén thi trudng 50 sanh Ghi chd
1 Nha & xa héi chung cu 48.134 11.141.765 10.000.0000 -11.000.000 Phu hop Gia chua VAT
2 2‘329" thuang mai phan xay 5.425 8.262.822 5.500.000-7.000.000 | Cao hon thitrudng | Gia chua VAT
3 Nhé & thuong mai phan dat 2411 23.527.237 19.000.000 - 21.000.000 | Cao hon thjtrudng | Gid chua VAT

Tai bang 2.3 cho thdy gia cac san pham thuang mai dang & muc cao
hon so véi mat bang thi trung hién tai, diéu nay sé gy ap luc cho khau
ban hang clia chl dau tu d6i véi loai hinh thuang phdm nay.

Cac gia dinh vé phuong an kinh doanh bao gém: Tién dé ban
hang dién ra trong 4 nam, bat dau t&r nam 2024 (nam tha 1) khi dy
an xay dung xong phan ha tang ky thuat va phan ngdm nha cao
tang theo dung quy dinh cta phap luat. Ti 1& ban hang lan lugt la
35%, 30%, 30%, 5% qua cac nam. Ti [& thu tién [a 30% gia tri  ndm

Bang 3.3 Cac chi tiéu hiéu qua du dn

thi 1 khi du diéu kién ban hang lan dau; 70% & nam thi 2 trudc
khi ban giao nha va 100% & nam cuéi sau khi ban giao nha va cap
gidy ching nhan nha &, dat va tai san gan lién véi dat cho ngudi
s dung theo dung quy dinh phap luat hién hanh. Muc tang gia
qua cac dgt ban hang la 3%/ nam theo ti 1é lam phat trung binh
hang nam. Suat chiét khau tinh toan lay bang chi phi stt dung von
binh quan 5,04 %. Sau khi tinh todn, st dung phuong phap phan
tich, cho két qua nhu sau:

Noi dung Téng Nam 0 Nam 1 Nam 2 Nam 3 Nam 4

\é:: gg;‘ tu 574634165503 | 11.653.875.970 | 259.820.019.393 | 303.160.270.140

Dong thu 615.507.226.060 0 66.973.611.989 | 223.885.125.389 | 294.734.487.296 | 29.914.001.386
E;'ngh' ban 2.095.759.508 0 213.250.697 723.630.698 1.047.913.925 110.964.188
tT::énhap chiu | 453328154660 | -11.653.875.970 | -204.713534.071 | -284.712.309.520 8.974.263.851 | 38.777.301.049
Thué& TNDN 4.775.156.490 0 0 0 897.426385 | 3.877.730.105
Dong chi 581.505.081.501 | 11.653.875.970 | 260.033.270.090 |  303.883.900.838 1945340310 | 3.988.694.293
CFi 34.002.144.559 | -11.653.875.970 | -193.059.658.101 79.998.775.449 | 292.789.146.986 | 25.925307.093
PV(B) 545.560.715.308 63.760.102.808 | 202.915.776.571 | 254.311.978.714 | 24.572.857.215
PV(O) 539.587.125210 | 11.653.875.970 | 247.556.426209 | 275.421.770.960 1678.539.041 | 3.276.513.030
NPV 5.973.590.099 | -11.653.875.970 | -183.796.323.402 | -72.505.994.388 | 252.633.439.674 | 21.296.344.185
B/C 1,01
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3.3 phan tich xac dinh cac yéu té tac dong dén quyét dinh
cGia nha dau tu

K& qua tai bang 24 cac gida tri B/C =101 > 1;
NPW=5.973.590.099 > 0 cho thay du &n hiéu qua, tuy nhién con s6
5,97 ty déng cho mot dy &n vdi téng muc dau tu 574,6 ty déng, von
chli s& hitu 110 ty déng la kha kiém tén va kém hap dan. Hon nira
dé ddm bao Igi nhuan 10% cho nha dau tu phan san phdm nha

thuang mai da phai chiu ap luc gia ban cao hon so véi sdn pham
cling phan khuc & thai diém hién tai, diéu nay lam gia tang rdi ro
cho nha dau tu. Néu viéc ban hang gap khé khan & loai hinh san
phdm nay, rat c6 thé chi dau tu sé phai gidm gia ban. D€ dam béo
d6 an toan cho du &n phan tich dé nhay dugc thuc hién va cho két
qua nhu sau:

Bang 3.4. Phan tich d6 nhay trudng hop gia ban san pham thuang mai gidm 15%

No6i dung Téng Nam 0 Nam 1 Nam 2 Nam 3 Nam 4
Vén dau tu ban
diu 574.634.165.503 11.653.875.970 259.820.019.393 303.160.270.140
Dong thu 603.625.538.067 0 65.374.231.762 218.457.895.151 | 290.344.290.180 | 29.449.120.974
Chi phi ban
hang 1.781.395.582 0 181.263.092 615.086.094 890.726.836 94.319.560
Thu nhap chiu
thué -484.468.037.890 | -11.653.875.970 | -206.280.926.694 | -291.598.387.776 -2.144.824.432 | 27.209.976.982
Thué TNDN 2.720.997.698 0 0 0 0 2.720.997.698
Dong chi 579.136.558.783 11.653.875.970 260.001.282.486 303.775.356.233 890.726.836 2.815.317.258
CFi 24.488.979.284 | -11.653.875.970 | -194.627.050.724 -85.317.461.082 | 289.453.563.344 | 26.633.803.716
PV(B) 537.947.087.325 62.379.992.139 198.904.761.478 | 252.248.993.372 | 24.413.340.336
PV(C) 539.440.319.415 11.653.875.970 248.092.826.799 276.585.859.865 773.856.953 2.333.899.828
NPV -1.493.232.090 | -11.653.875.970 | -185.712.834.660 -77.681.098.387 | 251.475.136.418 | 22.079.440.508
B/C 0,997

K&t qua cac gia tri B/C =0,997 < 1; NPW=-1.493.232.090 < 0 cho
thay du an khong dat hiéu qua néu rui ro thuc sy xay ra. Ap luc kinh
doanh d6i véi san pham thuong mai trén quy dat 20% cla dy an la
diéu dang lo ngai d6i v6i nha dau tu. Hay ndi cach khac Igi thé vé vi
tri khu dat du &n hay tilé thuong phdm thuong mai déng vai tro rat
quan trong déi véi quyét dinh thuc hién du an cdia nha dau tu.

RUi ro thi hai c6 thé nhin thay la van dé ti€p can vdi lai suit vay
vOn uu dai tai ngan hang chinh sach. Mét gia dinh dugc dat ra la lai
suat vay vén dugc xac dinh theo lai suat khong uu dai tai Ngan hang
thuong mai & muc 10%/nam, khi d6 sudt chiét khau ldy bang chi phi
st dung vén binh quan tuang Ung 9,6%. Phan tich dé nhay duoc
thuc hién cho két qua nhu sau:

Bang 3.5. Phan tich d6 nhay trudng hgp lai sudt vay vén khéng uu dai 10%/nam

No6i dung Téng Nam 0 Nam 1 Nam 2 Nam 3 Nam 4

Vén dau tu
) 600.225.376.187 11.957.789.754 266.887.608.926 321.379.977.507

ban dau
Dong thu 642.854.795.468 0 69.956.267.595 233.877.603.511 307.775.357.065 31.245.567.298
Chi phi ban
hs 2.260.513.254 0 230.014.954 780.517.411 1.130.293.484 119.687.405

ang
Thu nhap

) -468.867.041.077 | -11.957.789.754 | -209.119.146.040 | -297.402.037.446 9.243.026.135 | 40.368.906.028

chiu thué
Thué TNDN 4.961.193.216 0 0 0 924.302.613 4.036.890.603
Dong chi 607.447.082.657 11.957.789.754 267.117.623.880 322.160.494.917 2.054.596.097 4.156.578.008
CFi 35.407.712.812 | -11.957.789.754 | -197.161.356.286 -88.282.891.407 305.720.760.968 | 27.088.989.290
PV(B) 513.961.035.097 63.828.711.309 194.700.706.210 233.777.215.446 | 21.654.402.133
PV(C) 528.314.840.215 11.957.789.754 243.720.459.745 268.195.307.853 1.560.611.477 2.880.671.387
NPV -14.353.805.117 | -11.957.789.754 | -179.891.748.436 -73.494.601.643 232.216.603.969 18.773.730.746
B/C 0,97
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Két qua cac gia tri B/C=0,97 < 1; NPW=-14.353.805.117 < 0 cho
thay du an khéng dat hiéu qua néu rai ro thuc su xay ra. Viéc tiép
can lai suat vay vén uu dai 4,8%/nam rat quan trong trong viéc ra
quyét dinh clia nha dau tu.

RUi ro thit ba c6 thé nhin thdy d6 la viéc phat sinh chi phi dau tu xay
dung ban dau. Viéc cham tién dé thuc hién du an sé lam tang chi phi lai
vay trong thdi gian xay dung, gian ti€p lam tang chi phi xay dung (chiém

82% t6ng miic dau tu do dic thu du an duogc uu dai mién tién st dung
dat) théng qua suic ép tir trugt gia vat tu, nhan cong, thiét bi thi cong.
Do ddc thu uu dai vé dat nén dy an thudng st dung quy dat da dugc
giai phong mat bang, két cau xay dung khdng phtic tap do d6 hau hét
viéc kéo dai thoi gian dén tur cac tha tuc dau tu. Gia thiét chi phi dau tu
tang 10%, phan tich d6 nhay dugc thuc hién cho két qua nhu sau:

Bang 3.6. Phan tich dé nhay trudng hgp chi phi dau tu xay dung tang 3%

Noi dung Téng Nam 0 Nam 1 Nam 2 Nam 3 Nam 4
Vén dau tu
) 591.873.190.468 12.003.492.249 267.614.619.975 312.255.078.244

ban dau
Dong thu 615.507.226.060 0 66.973.611.989 223.885.125.389 | 294.734.487.296 29.914.001.386
Chi phi ban
hs 2.095.759.508 0 213.250.697 723.630.698 1.047.913.925 110.964.188

ang
Thu nhap chiu

hug -513.539.062.696 -12.003.492.249 | -212.857.750.932 -301.951.334.485 -8.264.761.114 21.538.276.084
thue
Thué TNDN 2.153.827.608 0 0 0 0 2.153.827.608
Dong chi 596.122.777.584 12.003.492.249 | 267.827.870.672 312.978.708.942 1.047.913.925 2.264.791.796
CFi 19.384.448.476 -12.003.492.249 | -200.854.258.683 -89.093.583.553 | 293.686.573.372 27.649.209.589
PV(B) 548.614.235.278 63.906.118.310 203.846.225.989 | 256.063.164.481 24.798.726.498
PV(C) 555.317.835.328 12.003.492.249 | 255.560.945.298 284.965.463.972 910.419.945 1.877.513.864
NPV -6.703.600.049 -12.003.492.249 | -191.654.826.987 -81.119.237.983 | 255.152.744.536 22.921.212.634
B/C 0,99

K&t qua cac gia tri B/C =0,99 < 1; NPW=-6.703.600.049 < 0
cho thay du an khong dat hiéu qua néu rdi ro thuc su xay ra véi
ti 1é tang chi phi chi & muc 3%. Piéu nay rat dang lo ngai déi vdi
nha dau tu.

4. KET LUAN

V@i cach tiép can két hgp gilta cac ngudn co s du liéu ti thuyc
trang du &n véi cdc phuang phap phan tich, danh gia hiéu qua
nghién ctru da cho thay sy pht hgp ctia mé hinh nghién ctu. Cac
nhan té khach quan trong yéu tac dong dén quyét dinh tham gia
thuc hién du an nha & xa héi cia nha dau tu dugc tim thay bao
gbm: Lgi thé vé vi tri khu dat du &n, 13i suat vay von uu dai; tha
tuc dau tu, muc do truot gia trén thi trudng xay dung. Khuyén
nghij dugc dua ra doi véi thu hit dau tu xay dung nha & xa hai la
cac chinh sach uu dai d6i vdi lai sudt cho vay dé dau tu xay dung
nha & xa héi, quy hoach vi tri du an, rit ngan thgi gian cho cac
tha tuc dau tu va ki€ém soat gia ca thi trudng xay dung.
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Trdi qua bé day lich st 124 ndm ra dsi (tur khi xdy dung nhd mdy Xi méng Hadi Phong)
va 93 ndm truyén théng Cdch mang, dén nay sau 44 ndm thanh 1dp, Lién hiép cdc xi
nghiép Xi mang nay la Téng céng ty Xi mang Viét Nam (VICEM). VICEM hién nay c6 10
nhda mdy véi 7 thuong hiéu va 16 ddy chuyén céng nghé cong sudt khodng 30 triéu
tdn xi mang/ndm. CAc nha mdy cla VICEM cé céng nghé tién tién, thiét bi hién dai
tU cdc nudc EU, G7. Bat nhip theo cdch mang céng nghiép 4.0, VICEM dang tiép tuc
tdi cdu triuc mé hinh t6 churc, déi mai sang tao, nghién cuu cdng nghé xi mang theo
hudng khong phdt thdi, tudn hodn tu nhién, bdo vé méi trudng, tiét kiém tai nguyén
va sU dung nguyén, nhién liéu bdng bun thdi, rdc thdi thay thé mét phdn nguyén,

nhién liéu khéng tdi tao. VICEM xung ddng vai tro tru cé6t nganh xi mang Viét Nam!
___:f:d‘_

5 TY XI MANG VIET NAM

2425; Fax: 02438512778
wyvicem.vn; contact@vicem.vn
28 Lé Dudn, phusng Trung Phung, qudn B8ng Da, Ha Noi
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Chuyén giao cdng nghé UHPC a Cong ty séng tao va chuyén giao cong nghé Viét Nam.

 Gu Vang, Thanh San, Phi Tho. 30m x4 nhip. Rong 6.5m. Tai trong xe 0.65 HL 93( xe 20 tan).
Dam phan dét duic trudc bang UHPC, (ing sudt trudc cang sau. (2022)




: VAN PHONG TU VAN _
VA CHUYEN GIAO CONG NGHE XAY DUNG

Piachi:  Tang 1, nha E, Treong Pai hoc Kién triic Ha Noi
Km10, Nguyén Trai, Thanh Xuan, Ha Noi

Dién thoai: 0243 8545115

Fax: 0243 8542994

Wedside: www.vpiv.com.vn

Email; pda.vpiv@gmail.com

LO1 GIOT THIEU

Van phong tu van va chuyén giao cong nghé xay dung
duoc Bo trirdng Bo xay dung cho phép thanh lap theo
Quyét dinh s6 11/QB-BXD ngay 04/01/2002 (trwdre day la
“Van phong tw van xay dung’) la don vi tw van duoc dai
dién cho Treang Pai hoc Kién tric Ha Néi thue hién cac
cong tac fw van va chuyén giao cong nghé xay dung theo
gidy chirng nhan dang ky hoat déng cong nghé va tw van
xay dung so 758 clia Bo trurdng B6 Khoa hoc cong nghé va
mai trirding cap ngay 16/01/2002 va duoc cap lai s6 A-575
ngay 07/03/2016 va chirng chi nang luc hoat dong xay dung
50: BXD 00003543 do Cuc quan ly hoat déng Bé xay dung
cap ngay 29/01/2018; gidy chimng nhan d diéu kién hanh
nghé bao quan, fu bd phuc héi di tich s6 23/GCN-SVHTT do
S& Van hoa thé thao Ha Noi cap ngay 09/04/2020.

Van phong tur van va chuyén giao cong nghé xay dung
da xay dung hé théng quan Iy chat luong san pham tur van
theo diing quy dinh hién hanh ctia Nha nwéc. San pham tw
van ctia Van phong dwroc dam bao cao nhat vé chat lwwong
ky thuat, my thuat, tiéu chudn, quy chuan vé xay dung,
duorc tién hanh theo Luat xay dung, cac quy dinh ctia Chinh
phti va Bé Xay dung vé cong tac xay dung co' ban.

Vi tiéu chi hang dau Ia "CHAT LIPONG, TIEN BO VA
LLYONG TAM NGHE NGHIEP' cua d6i ngd can bé Van
phang te van va chuyén giao cong nghé xay durng, ching toi
rat mong fiép tuc nhan duoc sur tin nhiém va ¢ong tac cua
cac domn Vi, cor quan déi tac trong va ngoai nudrc.
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LADYHILL HOTEL - THU'@C Df:.l'A'N LADYHILI RESORT
Bia diém: Thi trén Sa Pa, tinh Lao Cai

TRUFONG TPHP CHUYEN VINH PHUC
Pia diém: TP Vinh Yén, inh Vinh Phiic
GIAI VANG GIAI THUONG KIEN TRUC QUOC GIA

BEN THO TUONG NIEM CAC ANH HUNG LIET ST HI SINH TRONG CHIEN DICH DIEN BIEN PHU
Bia diém: Khu doi F, phiromg Mwomg Thanh, Tp Bién Bién Phi, Tinh Bién Bién
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LINH VUC HOAT DONG

= B&u tu va kinh doanh bat dong san

= Xay lap cong trinh dan dung va céng nghiép
= Séan xuat va kinh doanh vat liéu xay ding

= Tu vén dau tu xay dung

= Xudt nhap khdu va céc dich vu khac

ha tang nang tam euge song e
@ udic@dic.comvn @ www.udic.com.vn

@ 27 Huynh Thic Khang, Lang Ha, Bdng Da, Ha Noi (& 84 024 37731544 . 8402437733625
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CONG TY TNHH MTV MOI TRUONG DO THI HA NOI
HANOI URBAN ENVIRONMENT COMPANY

Cong ty TMNHH MTV Mai trudng B thi Ha MNbi
(URENCO) dude thanh |ap 1 nam 1960 vdi tén
goi ban dau 13 Cong ty Vé sinh Mai trudng Ha
Mai, la ddn v tryge thude Uy Ban Nhan Dan
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Ly : : ! J SR Thanh Pho HAa Noi

Trong sudét &0 ndam. hoat dong, cdng ty di
khéong nging no |uc va phat trign dé trd
thanh mdt trong nhidng don vi hang dau

Linh vu'c hD@t d{ing trong linh vuc thu gom , van chuyén va cac
hoat dong moi trddng khic tai Ha Nl Cong
+ Thugom, van chuyén CT sinh hoat ty d3 ap dung nhidu céng nghé tién tién dé
v Thu gom, x'-h:;" CT céng nghiép, nguy hai *U ly chat thai cong nghiép, déng théi dam
bdo an todn va bao vé mdi trudng
 Thugom, xily CTyté
 Taiché phé liéu

Hedling: 0243 747 3302 Hoalire: ONE152 ¥ Hoklire: 096ITIZE24 Hotline: G243 747 3302 Hotline: 02435151406 Hatiire: CAFIBHE50S

TONG CONG TY 1 - CH A, lNH W - &M HOAM KillM U3 - CH HAI BA TRUNG U = N DORG Dy LT - CH CAU DIEN
282 Kirm MS, Ba Binh, Hb N 282 Wim M3, BaBink, Hb Ml 48 Trieng Thi, Hedn Kilon, Hi b Wk Pt Bl bR, Ha B S D L Thanh, Déag D, Hi NSl B38 Phadc D, Mam T L, Hb M
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CONG TY TNHH

PHUC THANH AN

Giam doc Po Van Khoat

B
NGANH NGHE KINH DOANH:

= Xay dung cdng trinh dan dung, cdng nghiép

= Xay dung cdng trinh giao thang, thay |gi

= Thi cong cac cong trinh dién thap séng

= Xay dung céc cong trinh ha tang ky thuat: cép, thoat nuac, xir Iy nudc thai

= Xay dung céc cong trinh khu da thi, khu céng nghiép; cang trinh céng cang;
buu chinh vién thang; phang chay, chita chay; lap ddt cac cau kign bé tang,
ket cdu thep, ky thuat cang trinh... va mat sd finh vue khac.
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 khai than van hanh toan ba he thang thoat nurde da thi bao gu){-nahathﬁ'g xﬁynuﬁﬁfﬁ{
"~ diabanthanh phaBaNang.
e Strachira, nao vét, xay dung cac cang trinh ha tang thoat nuac da thi.
o Thue hign cac dich vu lign quan dén finh vuc thoat nuedce va xirly nudc thai.
e Tham muu cho céc co quan ca thdm quy@n xem xét, cho phép thuc hién viec dau ndi hé thang xa nuac thai
cia céc hd gia dinh vao hé thang thoat nrac da thi.
e [uantréc, phantich, danh gia chat lwgng nudc thai va mai truang khang khi.
o Turvan khao sat, thigt ke, giam sat, quan Iy du an dau tu, quan Iy chi phi ddu tu xay dung cac cong trinh
thoat nuac va Xir Iy nurdce théi coa td chire, ca nhan.
o Nghigncitu, itng dung khoa hoc céng nghé trong linh virc thoat nuac va xir Iy nirde théi.
e Thuc hién thicang xay dung cong trinh cép thoat nuedc cho céc td chirc, cé nhan.
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P. Hoa Cudng Nam,
Q. Hai Chau,
TP D3 Nang

02363 621 018 02363 621 530 cttnxint@danang.gov.vn thoatnuocdanang.com
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78 HUNG VUONG, KHOI TRUNG CAP, PHUCGNG LONG SON,
THI XA THAI HOA, TINH NGHE AN




DU AN KHU NHA O CAO CAP VA DICH VU DU LICH
PA LAT PARADISE GARDEN

DUONG AN SON, PHUONG 4, THANH PHO DA LAT, TINH LAM BONG

TRU 50: TOA NHA HUDTOWER, S0 37 LE VAN LUONG, NHAN CHINH, THANH XUAN, HA NOI
TEL: (84-D24)3773B600 " FAX; (B4-024)37738640" WEBSITE: HUD.COM.VN
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