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"' B &8 TONG CONG TY LAP MAY VIET NAM - CTCP
O @

VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

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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Anh bia 1: Phét trién hé théng duong sit d
thi la xdy dung nén méng mot do thi hién dai.

Gia 55.000 dong
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THANH NGA (thuc hién)

PGS.TS V0 MINH KHUONG
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. CAO NGA

THS.KTS NGUYEN THI HONG VAN

THS.KTS PHAM HOANG PHUONG

TRUNG KIEN (thuc hién)

NGUYEN HOANG LINH
LAM MINH THU

AN NHIEN

THS NGUYEN THI HOAN, KS NGUYEN BUC LONG

KS VO HUYNH KIM CHI, TS TRUONG DINH NHAT,
TS NGUYEN THANH PHONG, THS LE THI THUY LINH
TS NGUYEN CHi THO, TS LE TRUONG SON,

PHAN MANH DOAN, KS PHAM DUC THAO
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LE THI HONG LINH
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QUAN LY NGANH

Chd dong thao g6 rao can ddi véi hoat dong dau tu

Thi truéng Bui Hong Minh: “Chd dong hoan thién cong cu quan Iy

nha nudc vé dinh muic bao dam phu hgp véi thuc tién”

TU CHINH SACH DEN CUOC SONG

Xay dung nén méng cho mdt quéc gia hién dai

Rti ro va gidi phap trong qua trinh phét trién du &n Metro

Can chién lugc phat trién TOD téng thé cho toan thanh phd

Hoan thién cdng tac quy hoach khu cong nghé cao gép phan thuc hién
muc tiéu phat trién KHCN quéc gia

Dinh hudng t6 chiic khong gian phé di bd

khu vuc ndi do

TRO CHUYEN VG1 CHUYEN GIA

KTS Khuong Van Mui: K&t ndi viing - Bai toan dé TPHCM

phat trién bénviing

GOCNHIN TU THUCTIEN

Am &nh tir mot cu phén bién!

Thaéi Nguyén: Tiing budc hién thuc héa cac muc tiéu phat trién nha & xa hoi
GIG1 THIEU SACH MOl

Ddnh gid qua trinh d6 thi héa & Viét Nam giai doan 2010 - 2020 va dinh
huéng chinh sach trong tuong lai

NGHIEN CU'U KHOA HOC

Cac yéu t6 anh hudng dén hiéu qua hoat dong dau tu xdy dung cng trinh
giao thdng ngam dd thi trong giai doan thi cong tai Ha Noi

Xay dung m hinh hoc may dugc t6i uu hda bang thuét toan jellyfish
search @€ du béo ning suét lao ddng trén cong trudng

Ap dung phuang phap phén tit hitu han dé nghién ctiu dao dong riéng cla
tam ¢4 chiéu day bién doi

Dénh gia chét lugng silica tir tro trdu ¢ Thira Thién Hué s dung trong san
Xudt bé tong chat lugng siéu cao

Quy udc dat tén cac gdi thong tin theo 150 19650

Phén tich dong luc hoc m hinh khung thép cd xét dé gan thiét bi hé cdn
khdi lugng qua thi nghiém ban rung

Quan diém thiét ké nha 6 xa hdi ti€p can tir td chic khong gian ndi that
Dénh gia d tin cdy md theo thoi gian cla két cdu khung phang chiu tai
trong dong

Phén tich ting x{ d6ng khung phang bé tong c6t thép dudi tai trong va
cham

Nghién ctiu thuc nghiém quan hé lyc dinh - d9 trugt bé tong nhe st dung
hat ¢6t liéu nhe tai ché

Dinh hudng bdo ton va phat huy gia tri truyén théng trong t6 chic khdng
gian kién tric NOTT dan toc San Chay viing mién nii phia Bac

Cuong do chiu nén clia bé tong trong két cdu chiu uon bang phuong phap
pha hty va phuong phap khong pha hiy

Nghién ctiu ché tao cét nhan tao tir bun khong doc hai nao vét trong TP Ha
N@i - nguyén ly ché tao va cac yéu t6 anh hudng dén kha néng tao hat
Phén tich nhiing yé&u t6 dinh hinh tuong lai cta két cdu thép

Ung dung coc xi méng dét (CDM) két hap véi ludi dia kj thudt dé gia cd
mai dc dat dap trén nén dat yéu dé giam thiéu rdi ro trugt 16 dét

Nghién ctiu dé xudt cong thic tinh stic khang udn cho dam cau du ting luc
st dung bé tong siéu tinh nang (UHPC) tai Viét Nam

Dénh gid hiéu qua gia cudng bing tam CFRP trén dam bé tong du ting luc
dung cap khdng bdm dinh bi nit trudc

Yéu t6 du an dnh hudng dén su thanh cong cla dutng sat @6 thi theo
phuong thiic doi tac cong tu

16 chtic khdng gian kién tric cdnh quan mgt phan khu Ian bién Rach Gia,
tinh Kién Giang

Chan doan hu hong khung thép chiu It sit dung chuéi gia t6c va hoc méy
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TAN HUNG
THANH NGA

VU MINH KHUONG
LENET, VU THI THINH
CAONGA

NGUYEN THIHONG VAN

PHAM HOANG PHUONG

TRUNG KIEN

NGUYEN HOANG LINH
LAM MINH THU

AN NHIEN

NGUYEN THI HOAN, NGUYEN DUCLONG

VO HUYNH KIM CHI, TRUONG DINH NHAT,

NGUYEN THANH PHONG, LE THI THUY LINH
NGUYEN CHI THO, LE TRUONG SON,

PHAN MANH DOAN, PHAM DUCTHAO
PHAM VIET HUNG, NGO QUY TUAN,

LE VU TRUONG SON, TRINH NGOC DAT

VO LE DUY KHANH, VUONG THI THUY DUONG,
TRAN QUANG PHU, TRAN THI QUYNH NHU,
NGUYEN NGUYEN KHANG

PHAM DINH HAI, PHAN QUOCTUAN

VU HONG CUONG

LE CONG DUY, PHAN DINH THOAI

TRAN VINH HOANG ANH, DO VAN TIN
LENGOCLAN

NGUYEN HOAITHU,
NGUYEN THU HUONG

TRAN THINGOCHOA, LAM THANH QUANG KHA,
VO TRUONG HOANG SANG

PHAM TRITHUC, PHAN HUY DONG,

LE THIHONG LINH

LEDUCTUAN

MAI'SY HUNG

NGO QUY TUAN, NGUYEN BINH HA, LE BA DANH

PHAN VU PHUONG, NGUYEN MINH TRIET,
NGUYEN VAN QUY
HUYNH THI YEN THAO, NGUYEN MINH TRI

DOAN THANH DUONG,
TRUONG THI THANH TRUC
DUY D. NGUYEN, QUIX. LIEU
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INDUSTRY MANAGEMENT

Proactively remove barriers to investment activities

Deputy Minister Bui Hong Minh: "Proactively perfecting state
management tools on norms to ensure compliance with reality"

FROM POLICY TO LIFE

Building the foundation for a modern country

Risks and solutions during Metro project development

Need an overall TOD development strateqgy for the entire city
Completing the planning of high-tech zones contributes to realizing
national science and technology development goals

Orientation for organizing pedestrian street space in inner city areas
TALK WITH EXPERTS

Architect Khuong Van Muoi: Regional connection - A solution for Ho Chi
Minh City to develop sustainably

PERSPECTIVE TO PRACTICAL

Haunting from one critical sentence!

Thai Nguyen: Gradually realizing social housing development goals
ABOUT NEW BOOK

Assessing the urbanization process in Vietnam in the period 2010 - 2020
and future policy directions

SCIENTIFIC RESEARCH

Factors influencing the effectiveness of urban underground
transportation construction investment activities during the
construction phase in Hanoi

Developing a machine learning model optimized with the jellyfish
search algorithm for predicting labor productivity on construction sites
Application of the finite element method to analyze the natural
vibration of variable thickness plates

Analyzing rice husk ash-based silica in Thuathienhue for ultra-high
quanlity concrete
Naming convention for information containers according to IS0 19650

Dynamic analysis of three story steel frame with impact mass damper
Public housing design perspectives approached from interior space
Assessment of fuzzy reliability over time of flat frame structures subject
to dynamic loads

The dynamic behavior of a reinforced concrete planar frame under
collision load

Experimental study on the bond - slip behavior of lightweight concrete
using recycled light aggregates

Orientation to preserve and promote traditional values in the
organization of architectural space of traditional houses of the San Chay
ethnic group in the Northern Mountainous region

Concrete compressive strength of flexural structures by destructive and
nondestructive methods

Study on the production of artificial sand from non-hazardous dredged
sludge in Hanoi cityprinciple and factor affecting the ability to granulate
Analysis of the factors that shape the future of steel structures

Applying cement-soil piles (CDM) combined with geogrids to reinforce
soil slopes on soft ground to minimize the risk of landslides

Research to propose a formula to calculate bending resistance for prestressed
bridge beams using Ultra-High Performance Concrete (UHPC) in Vietnam
Evaluation of the efficacy of CFRP strengthening composites on
unbonded prestressed concrete beams with pre-cracks

(ritical sucess factors for urban railway projects under the public-private
partnership model

Organization of landscape architectural space in part of Rach Gia polder
area, Kien Giang province

Damage detection of steel frames under fire using time-series
acceleration and machine learning
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QUAN LY

Cha dong thao gé rao can déi véi

hoat déng dau tu

>TAN HUNG

Chuong trinh hanh dong cua Bo Xay dung dé ra nhiem vu thao g6 bat cap phap ly,
nang cao chat lugng cai cach danh muc nganh nghé dau tu kinh doanh cé diéu kién va

diéu kién kinh doanh...

THAO GO BAT CAP PHAP LY CHO DU AN PAU TU

Ngay 30/01/2024 B) trudng BO Xay dung Nguyén Thanh
Nghi da ky ban hanh Quyét dinh sé 72/QD-BXD vé Chuong
trinh hanh dong cda B Xay dung thuc hién Nghi quyét s
02/NQ-CP ngay 05/01/2024 ctia Chinh pht vé nhiing nhiém
vy, gidi phap chl yéu cai thién moi trudng kinh doanh, nang
cao nang luc canh tranh quéc gia nam 2024.

Chuong trinh hanh dong ctia B6 Xay dung dé ra 7 nhiém
vy, gidi phap chu yéu nhu: (1) Thao g& bat cap phap ly trong
thuc hién dy an dau tu; (2) Nang cao chat lugng cai cach
danh muc nganh nghé dau tu kinh doanh cé diéu kién va
diéu kién kinh doanh; (3) Nang cao hiéu qua cong tac quan
ly, @8y manh cai cach hoat déng kiém tra chuyén nganh ddi
vdi hang héa va trién khai hiéu qua C8ng théng tin mét clra
qudc gia; (4) Tang cudng tng dung cdng nghé thong tin, lién
thoéng, chia sé dir liéu gilta cac co quan nha nudc dé nang
cao chat lugng quy dinh tha tuc hanh chinh va hiéu qua giai
quyét tha tuc hanh chinh; (5) Hoan thién chinh sach nham
thic ddy doanh nghiép dau tu, san xuét, kinh doanh gén véi
déi mdi sang tao, chuyén déi s6, chuyén déi xanh, hudng
tGi phat trién bén viing; (6) Nang cao chat lugng cac dich vu
phat trién kinh doanh; (7) M6t s6 nhiém vu khac.

Trong d6, dé thao g& bat cap phép ly trong thuc hién du
an dau tu, don vi dugc giao tham gia hoac tham muu thuc
hién cac nhiém vu theo phan céng clia cac T6 cong tac cla
Thu tuéng Chinh phu chu tri, phéi hgp véi cac don vi lién
quan chi déng, dé xuat thao gé& triét dé cac rao can déi véi
hoat déng dau tu, kinh doanh do chéng chéo, mau thuan,
khong hop ly, khac nhau cda cac quy dinh phap luat.

Dai véi nhiting van dé khéng thudc thdm quyén thi tap
hop van dé kém theo cac gidi phap tuong tng (néu cd) dé
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kién nghi t&i cac co quan c6 thdm quyén; déng thai gui kién
nghi téi cac T6 cdng tac ctia Tha tudng Chinh pha gom: (i) T6
cdng tac dac biét ctia Thi tudng Chinh phi vé ra soét, thdo
g6 kho khan, vudng méc va thac ddy thuc hién du an dau tu
tai cac b, nganh va dia phuong; (i) cac T6 cdng tac ctia Tha
tudng Chinh pha vé kiém tra, dén déc, thao g& khoé khan,
vudng mac, ddy manh gidi ngan vén dau tu céng; va (iii) T6
cong tac cdi cach thu tuc hanh chinh.

Nham nang cao chét lugng cai cadch danh muc nganh
nghé dau tu kinh doanh c6 diéu kién va diéu kién kinh
doanh, cac don vi dugc giao quan ly déi v6i nganh, nghé
dau tu kinh doanh cé diéu kién thudc linh vuc quén ly nha
nudéc clia BO Xay dung chii tri, phéi hgp véi cac don vi cé lién
quan cht déng nghién clu, ra soat nganh nghé dau tu kinh
doanh c¢é diéu kién thudc linh vuc quan ly; kién nghi dua ra
khéi danh muc nganh nghé dau tu kinh doanh c6 diéu kién
d6i vai nhitng nganh nghé c6 thé ap dung cac bién phap
quan ly khac hiéu qua han. Trudng hop cén thiét dé xuat bé
sung nganh nghé kinh doanh c6 diéu kién thi phai c6 bdo
cdo danh gia tdc dong toan dién.

Chu déng ra soat, kién nghi bai bo cac diéu kién kinh
doanh theo huéng: (i) Bai bd diéu kién kinh doanh khong
hop phap, khéng can thiét, khéng kha thi, khéng ré rang,
kho xac dinh, khé du doan, va khéng dua trén co sé khoa hoc
ré rang; (i) D8i véi cac diéu kién kinh doanh khong phu hgp
vdi thuc tién thi ki€n nghi bai bé hodc sita déi theo hudng
dan gidn héa, tao thuan lgi, gidm chi phi tuan tha va khong
can thiép qud sau vao hoat déng clia doanh nghiép; va (iii) Ra
soat cac loai chiing chi va kién nghi bai bo chiing chi khong
can thiét, thu gon cac loai ching chi cé su trung lap vé noi
dung dé tranh lang phi chi phi ctia xa hoi...



7 CHi TIEU PHAI PAT 100%
Chuang trinh hanh déng clia B Xay dung ciing déng
thai dé ra mot s6 chi tiéu cai cach tha tuc hanh chinh, quy
dinh kinh doanh nam 2024, gém 2 nhém chi tiéu vé cat giam,
dan gian héa TTHC, quy dinh kinh doanh va nhém chi tiéu vé
nang cao chat lugng phuc vu ngugi dan, doanh nghiép trong
thuc hién TTHC, dich vu céng.

Trong dé, d6i vai nhom chi tiéu vé cat giam, don gidn hoa
TTHC, quy dinh kinh doanh, cé 3 chi tiéu phai dat 100%: Cap
nhat dit liéu quy dinh kinh doanh trén C6ng tham vén va tra
ctu quy dinh kinh doanh; Ty Ié du thdo van ban quy pham
phap luat co6 quy dinh lién quan dén hoat déng kinh doanh
dugc tham van, I3y y kién trén Céng tham van va tra clu quy
dinh kinh doanh; Ty 1& vudng mac, dé xuat, phan anh, kién
nghi vé quy dinh kinh doanh dugc xtt ly trén C8ng tham van
va tra ciu quy dinh kinh doanh.

Riéng d6i véi chi tiéu vé ty |é cat gidam, don gian hoa quy
dinh, ct gidm chi phi tuan tha quy dinh lién quan dén hoat
déng kinh doanh, dat t6i thi€u 5%.

DGi v6i nhém chi tiéu vé nang cao chat lugng phuc vu
ngudi dan, doanh nghiép trong thuc hién TTHC, dich vu
cobng; 6 4 chi tiéu phai dat 100% gém: Ty |é cap két qua gidi
quyét TTHC dién td; Ty 1é cong b6, cdng khai TTHC diing han;
Ty |& két qua xU ly hé sa TTHC cta B dugc dong bo day da
trén C8ng dich vu cong quéc gia; Ty & xU ly phan anh, kién
nghi dung han.

C6 1 chi tiéu phai dat ti thiéu 90% la chi tiéu vé muc do
hai long trong ti€p nhan, giadi quyét TTHC cta ngudi dan,
doanh nghiép.

C6 2 chi tiéu phai dat t6i thi€u 80% gbém: Ty lé cung cap
dich vu c6ng truc tuyén toan trinh trén téng s6 TTHC c6 du

diéu kién trén C6ng dich vu cdng qudc gia; Ty 1& s6 hoa hé so,
két qua giai quyét TTHC.

Cé 2 chi tiéu phai dat muc t6i thiu 50% gém: Ty 1& ho so
truc tuyén trén téng s6 ho so ti€p nhan, gidi quyét TTHC; va
ty |& khai thac, s dung lai théng tin, dit liéu s6 hoéa.

C6 1 chi tiéu phai dat t6i thiéu 45% la chi tiéu vé ty lé
thanh toén truc tuyén trén C8ng dich vu cdng quéc gia trén
téng s6 giao dich thanh toan cla dich vu céng.

Nhu vay, B6 trudng Bo Xay dung dé ra téng s6 13 chi tiéu
cu thé; trong d6, 7/13 chi tiéu, tuong duong ty 1& hon 53% chi
tiéu phai dat 100%; 3/13 chi tiéu tuang duong ty 1& 23% chi
tiéu phai dat t6i thiéu 80 - 90%...%
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QUAN LY NGANH

THU TRUGNG BUI HONG MINH:

“Cha dong hoan thién céong cu quan ly
nha nudc vé dinh muc bao dam phu hgp

vai thuc tien”

> THANH NGA (thuc hién)

Thui trudng Bui Hong Minh khang dinh: Bo Xay dung luén chu déng quan tam hoan
thien céng cu quan ly nha nudc vé dinh muc, gia va hop déng xay dung bao dam trung
thuc, khach quan, pha hgp vai thuc tién...

hi trudng B Xay dung Bui Hong Minh da co6 cuéc

trao ddi vGi phéng vién Tap chi Xay dung dé lam rd

thém mét s6 ndi dung lién quan dén viéc trién khai

Coéng dién s6 02/CD-TTg ngay 09/01/2024 cta Tha
tudng Chinh pha vé thdo g& cac khé khan, vuéng mac lién
quan dén dinh muc, don gia xay dung; khai thac, cung ting
VLXD cho cac du an, cdng trinh giao théng trong diém,
quan trong quéc gia...

- Phéng vién: Thua Thu truéng, vi sao dinh mirc, gid
va hop déng xdy dung & Viét Nam luén tén tai nhitng
bdt cap? Thir truéng cé thé cho biét quan diém cua éng
vé vdn dé nay?

Thi truéng Bui Hong Minh: Trong nhiing ndm vira
qua, Bé Xay dung luén cht ddng quan tam hoan thién cac
c6ng cu qudn ly nha nudc trong linh vuc nay. Qua d6, B
Xay dung da cé thai gian nghién ctiu, téng hgp va hoc tap
kinh nghiém ti cac nudc trén thé gidi, nhu cac nudce trong
kh&i Déng Au, Tay Au, chau A, chau Au; déng thai, cing ra
soat lai cach quan ly cGia Viét Nam bao dadm khong chi phu
hgp véi thuc tién tai Viét Nam ma con phai phu hgp véi xu
hudng cla thé gisi.

Hién nay, trén thé gidi c6 nhiéu phuang phap quan ly
dinh muc, gia va hgp dong xay dung. Tuy nhién, chi tén
tai 2 phuong phap 16n: Phuong phap quan ly theo cach
xay dung va ban hanh dinh muc, don gi3, cling la phuong
phap dang ap dung tai Nhat Ban va Trung Quéc; va phuang
phap quén ly theo gia téng hop, la phuong phép &p dung
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tai My, Anh va cac nudc Tay Au.

Trong d6, phuong phap quan ly theo gia téng hop
dugc hiéu la phuang phap quén ly theo mot két ciu, hoac
theo mét don vi sdn pham, hodc theo mét hang muc cla
cong trinh, du an.

Tai sao My, Anh va cac nudc Tay Au 4p dung phuong
phép nay? Vi co béan, cdng cu quan ly clia cadc nudc nay da
¢6 qua trinh hinh thanh va phat trién lau dai.

Con tai Viét Nam, quan ly theo phuang phéap ban hanh
dinh muc, don gia cing da di theo su6t chiéu dai lich s
dén thai diém hién nay. Trong qua trinh dé, phuong phéap
quan ly theo dinh muc, don gia cling luén dugc bé sung,
hoan thién bao dam phu hgp véi thuc tién... Do d6, vé mat
ban chat, viéc ban hanh dinh muc, don gia luén tén tai
nhirng bat cap nhat dinh vi muén ban hanh mét dinh muic
cho mét cong tac thi cong tac d6 phai dugc dp dung trong
thuc tién...

Pé tiép can dugc cong cu quan ly nha nudc méi, BO
Xay dung da chi dong nghién ciu thém nhiéu phuong
phép mai, trong dé c6 phuong phap lay s6 héa lam goc.
Theo d6, B6 Xay dung da tham muu Chinh pha, Thu tuéng
Chinh phd ban hanh Lo trinh ap dung mé hinh théng tin
céng trinh BIM trong hoat dong xay dung (Quyét dinh sé
258/QD-TTg). Theo L6 trinh nay, giai doan tu nam 2023, 4p
dung BIM bat budc ddi véi cac cong trinh cap |, cap dac
biét cla cac du an dau tu xay dung mdi st dung vén dau
tu céng, von nha nudc ngoai dau tu cong va dau tu theo
phuong thic d6i tac cong tu. Noi dung ap dung va muc dé
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Thir trweéng Bii Hong Minh phat biéu tai Hoi nghi trién khai Cong dién s6 02/CPD-TTg ngay 09/01/2024 ciia Thii twéng Chinh phil.

chi tiét cla mé hinh BIM do chd dau tu du an quyét dinh.

Déi vai cong trinh ap dung BIM, co quan quan ly nha
nudc st dung mo hinh BIM dé€ hé trg trong qua trinh tham
dinh bdo cdo nghién ctu kha thi, tham dinh thiét ké xay
dung trién khai sau thiét k& co s&, cdp phép xay dung,
kiém tra cong tac nghiém thu. T& ndm 2025, 4p dung BIM
bat budc déi vai cac cong trinh cap Il trd 1én... Viéc nay sé
gilp cho cac co quan quan ly nha nudc, trong dé cé B Xay
dung, tiing budc hinh thanh 1én cac don gia téng hgp mot
céch minh bach, r6 rang.

Néu chuing ta khéng thac ddy ap dung BIM thi ching
ta khong co Big Data. Néu khong co Big Data thi khéng cé
cac hé théng thiét ké mau va quan ly du an. Chinh vi vay, di
song song vai cau chuyén vai s6 hoa, thi di liéu I6n cong
véi cong nghé méi sé giup xac dinh phuong phap quan ly
gia, dinh muc.

Nhu vay, bang cach cha dong ti€p can quan ly theo
hudng nay, B6 Xay dung dang ti€p tuc nghién clu hoan
thién phuang phéap quan ly dinh muc, gia va hgp déng xay
dung phu hop hon trong thoi gian téi.

- Phéng vién: Vay, Céng dién sé 02/CD-TTg ngay
09/01/2024 cta Thi tuéng Chinh phd ddt ra nhiém vu gi
cho B6 Xay dung, B6 GTVT va cdc B6, nganh trong thoi
gian té6i, thua Thu truéng?

Thi truédng Bui Hong Minh: Cong dién s6 02/CD-TTg
ngay 09/01/2024 cta Thu tuéng Chinh phu dat ra yéu cau
hét suc khan truong dé tap trung thao g& cac kho khan,

vudng mac lién quan dén dinh muc, don gia xay dung;
khai thac, cung Uing VLXD cho céc du an, cong trinh giao
théng trong diém, quan trong quéc gia.

Trong khi ngoai céng trudng, ngudi lao déng vugt
nang - thang mua, lam khéng ngay nghi, lam xuyén Tét,
[am xuyén dém... Cho nén, t6i ciing dé nghi, ngudi lao
dong lam céng tac quan ly cing phai theo tién dé céng
viéc ngoai céng trudng vi nhitng doi hoéi tu thuc tién
datra.

Bén canh do, B6 Xay dung sé bao cdo Tha tuéng Chinh
ph( vé viéc thanh 1ap T8 cdng tac lién quan dén 2 ca quan
chuyén mén cta Bo Xay dung va Bé GTVT la Cuc Kinh té
Xay dung (B6 Xay dung) va Cuc Hoat doéng xay dung (B6
GTVT) vai nhiém vu chinh la thdo g& khé khan, vuéng mac
cho dinh muc, don gia va hgp déng xay dung.

- Phéng vién: Xin Thir truéng cho biét, ndi dung khdi
qudt nhiém vu chinh cia Té céng tdc la gi?

Thu truéng Bui Hong Minh: T8 cong tac c6 3 viéc
chinh. Thir nhét, vé dinh mirc, hién nay con c6 mdt s8
dinh muc chua phu hgp, mét s6 dinh muc con thiéu va
chua cép nhat cac cdng nghé méi.

Dé nghi trong thai gian téi, hai B6 Xay dung va GTVT
trién khai ban hanh dinh mc sau khi ra soat, bé sung, diéu
chinh va xay dung dinh mdc mdi. Trong d6, du kién Bo
GTVT c6 547 dinh muic, B6 Xay dung c6 318 dinh muc. T§
cdng tac sé thuc hién viéc ra soat bdo ddm khong dé trung
dinh muc gitra hai B6.
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QUAN LY NGANH
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sat gia thi truong...

Hai B& phai théng nhat dé€ s6m ban hanh trong quy
1/2024. D& nghi Vu Phap ché (B6 Xay dung) ra soat vé tha
tuc phap ly bao dam tién d6 ban hanh trong quy 1/2024.

Trong nhitng quy tiép theo nam 2024, dé nghi cac B6
cung phdi hgp dé xac dinh nhitng dinh muc can ban hanh
ti€p thudc tham quyén cla B Xay dung, B& GTVT hay
thdm quyén ctia UBND dia phuang theo co ché& dic thu.

Cha dau tu, cac ban quan ly du an, cac nha thau thi
cOng va cac dia phuong cung ra soat lai cdc dinh muc hién
tai; can cu vao quy dinh phap luat hién hanh dé xuat vai
T6 cong tac nhiing dinh muc lac hau, dinh muc con thiéu,
dinh muc can bé sung, trén tinh than trung thuc, khach
quan, nhuy kién cta B trudng Bo Tu phap Lé Thanh Long
noéi trudc Qudc hdi vé Luat: “Luat la moét dai lugng trung
binh cda toan xa hoi, la dai lugng Ién chi khéng phai la
phé cap hét tat cad”.

T6 cdng tac sé tra I&i, dinh muic nao can ra soét va dinh
muic nao khong ban hanh. Khong phai dinh miic cho cong
tadc nao cling phai xay dung, ban hanh. Viéc xay dung va
ban hanh dinh muc trén nguyén tac trung thuc, hgp ly,
khach quan. Lay dai lugng l6n, 1dy dai lugng trung binh
lam nguyén tac ban hanh dinh muc.

Lién quan dén thé ché trong xay dung va ban hanh
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Thir truéng Bo Xay dwng Biii Hong Minh dé nghi lanh dao dia phwong chi dao cdp nhdt cong bé gia VLXD bdo dam kip thoi,

&) 5 T

dinh muc, ca quan chuyén mén B6 Xay dung cing thuc
hién ra soat va lam rdé 2 viéc. M6t la lam r6 khai niém
“chuyén nganh”, “dac thu”, dong thai ra huéng dan cho
cac ndi dung nay; Hai la hudng dan bién phap thi hanh “co
s& di liéu dang tin cay”.

Tha hai, vé gid. Gia 1a dau vao clia tat ca cac cong trinh.
Vé nguyén ly, khi quan ly dy an dau tu céng, thuc hién
quan ly vé chi phi; con khi quan ly du an dau tu PPP, thuc
hién quan ly vé Igi ich, Igi nhuan. § day, ching ta quan ly
vé dau tu cong nén phai thuc hién kiém soat chat vé chi
phi. Bay la nhitng nguyén tac ma khoa hoc da chira.

Chinh vi vay, cac chi phi dau vao la mét trong nhirng
viéc ma cac cong cu quan ly nha nudc phai dua ra. Vay
thi, vé& gia nhan céng, hién nay cac dia phuang theo tham
quyén dugc quyén cong b gia nhan cong & dia phuong
theo cac phuong phéap da dugc Bé Xay dung cong bd.

Hién nay, B6 Xay dung dang céng bé “khung dan gia
nhan cong” va Vién Kinh té xdy dung dang dugc giao
nhiém vu ra soat lai khung nhan cong nay. Néu cac yéu t6
dau vao thay déi thi phai thay d6i khung nhan céng; hoac
ra soat lai dé khong con khung nhan céng nita ma tinh
theo nguyén tac thi trudng. Khi dé, TP Ha Noi c6 gia nhan
cong khac, TP.HCM gid nhan cong khac...



www.tapchixaydung.vn

Vé gia VLXD, d6i vai gia VLXD théng thudng, dé nghi
lanh dao dia phuang chi dao cap nhat céng bé gia VLXD
bao dam kip thai, sat gia thi trudng. Viéc cong bé gia VLXD
& dia phuong la trach nhiém cda dia phuong, dé nghi céac
S3 Xay dung trinh UBND céng b6 hodc cong bé theo ay
quyén UBND tinh.

Vé gia VLXD tai mé theo co ché dac thu, du kién giao
cho T6 c6ng tac ra soat lai nhitng chi phi nao theo co ché
dac thu khac véi chi phi thong thuong. Chi phi nay dugc
xac dinh ra sao? Néu phuang phép clia B6 Xay dung can
phai chinh stra, Bd Xay dung sé chinh sra. Néu phuong
phap khéng can phai chinh stta ma thudc thdm quyén cua
cac dia phuang, vi du nhu gia dén bu hoa mau, gia chuyén
nhugng... thi thuéc thdm quyén cla ai? Theo t6i, chi khi
nha thau, chl dau tu va chinh quyén dia phuong phéi
hop thuc hién méi xac dinh dugc; cac B6 Xay dung, GTVT
khéng lam dugc. Téi dé nghi lam rd viéc nay.

T6i ciing dé nghi B& TN&MT ra soat lai cac quy trinh va
ky thuat cdp mé ddc thu clia nganh Giao théng theo Nghi
quyét ctia Qudc hoéi. Bé nghi cac chu dau tu, nha thau, dia
phuong phan anh nhitng van dé con vuéng mac trong qua
trinh huéng dan cda B6 TN&MT. Giao cho T cong tac ra
soat lai nhiing chi phi phat sinh dé xac dinh tham quyén

Trong thai gian tdi, hai B6 Xdy dung va
GTVT sé trién khai ban hanh dinh mirc sau
khi ra sodt, bé sung, diéu chinh va xdy dung
dinh md'c méi. Trong do, du kién B6 GTVT c6
547 dinh mirc, B6 Xdy dung c6 318 dinh murc.

thudc don vi va phuong phép nao, ¢4 can bé sung hay
khéng. Dé nghi trong quy 1/2024 phai hoan thanh viéc nay.

Du kién Chinh pha sé ban hanh Nghi quyét vé van dé
vat liéu theo co ché dac thu, trong dé giao cac dia phuong
ban hanh cong bé gia vat liéu theo céc co ché dac thu theo
Nghi quyét ciia Quéc hoi. Bo Xay dung, Bé GTVT ¢o trach
nhiém hudng dan, hé trg cac dia phuong thuc hién...

Cuédi ciing, vé hop déng, Bo Xay dung da giao Cuc Kinh
té xay dung ra soat va giam sat lai qua trinh hudng dan
trong thuc té€, cac ndi dung lién quan ti hé s mai thau
dén hé so chao thau, xac lap hogp dong va thanh quyét
toan qua trinh thuc hién hgp déng clia cac co ché dac thu,
dac biét la chi dinh thau... Ching ta sé c6 nhiing héi nghi
hodc xin y kién vé cac noi dung nay, bdi do la mét trong
nhirng van dé can quan tam.

BO Xay dung sé tiép tuc ra soat vé mat thé ché, téng két
thuc tién dé c6 hudng dan thém vé hgp déng xay dung.

Vé chi s6 gia cua cac dia phuong trong hgp déng, Bo
Xay dung sé cé van ban don doc cac dia phuong, dé nghi
cac dia phuong bédo cao qua trinh cong bé chi s6 gia bao
dam cap nhat thj trudng, ding cac nguyén tac cong khai,
minh bach...

* Phéng vién: Tran trong cadm on Thi truéng!
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pEN cudc SAONG

Xay dung nén mong cho mét quéc gia

hién dai

PGS.TS VU MINH KHUONG*

Phat trién he théng dusng sat do thi (DSDT) & Ha Noi va TP.HCM La biéu tugng cho xay
dung nén mong mot quéc gia hién dai, do thi hién dai...

KHONG LAM BSPT KHONG Pl PUQGC XA

Viét Nam la dan toc da lam dugc nhiing diéu phi thudng
tur trdn danh 16n nhat trong chién tranh Bong Duong lan tha
nhat Dién Bién Phu dén Chién dich H6 Chi Minh, dén 4 thap ky
dé6i mdi, da cho thé gidi thay Viét Nam cé thé lam dugc nhiing
diéu phi thuong.

Trong thoi gian téi Viét Nam cé lam dugc nhiing diéu phi
thudng nita khong la thach thic rat 16n dat ra, trong d6 du an
tau dién ngdm & TP Ha Noi va TPHCM [ biéu trung chién lugc
dang thoéi thac Viét Nam hanh déng va sé lam dugc.

Viét Nam dang & ngudng clfa ky nguyén clia nhiing budc
phat trién phi thudng mdi, 1a biéu tugng dac biét cta lan
song cai cach lan thi hai. Lan song lan thd nhat, khoan 10 la
biéu tugng gidi phdong nguén luc, tao viéc lam, dd an va tang
truéng. Lan song lan tha hai, phai xdy dung nén mong cho
mot quéc gia hién dai, cho mét d6 thi hién dai tao ra mét co
ché noi sinh, cang lam clia cai cang tudn ra dao dat, la van dé
vé nang suat, chat lugng séng va phén vinh ctia moét dan toc.

Két luan s6 49-KL/TW ngay 28/02/2023 ctia B Chinh tri
vé dinh hudng phat trién giao thong van tai dudng sat Viét
Nam dén nam 2030, tam nhin dén nam 2045; Nghi quyét s6
98/2023/QH15 ngay 24/6/2023 ctia Quéc hoi vé thi diém mot
s6 cd ché, chinh sach dac thu phat trién TP.HCM va Luat Tha dé
Ha Noi (stia d6i) du ki€n ban hanh trong thdi gian ngan sap téi
hia hen Viét Nam sé lam dugc nhiing diéu ky vi.

Lgi ich vé cling 16n néu phat trién manh mé BSPT véi cach
ti€p can chién lugc (TOD) nhung déng thai néu bod qua thi tén
that kinh té - xa hoi rat I6n. Khong chi nhu nganh san xuat 6
t6 hay ban dan, néu khéng lam thi khéng thu dugc loi ich, véi

) Gidng vién Truong Chinh sach céng Ly Quang Diéu (Pai hoc
Quoc gia Singapore)
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dudng sat dé thi néu khéng lam & 2 thanh phé hang dau ctia
Viét Nam thi tén that kinh té rat 16n.

Céc nuéc chau A dang rat nhanh trong phat trién hé théng
DSDT, néu khéng lam thi chdng ta sé tut hau rat nhanh trong
thai gian téi. Trung Quéc dang di rat ding hudng va An Do
cling dang tién rat nhanh va bay gi¢ t¢i Banladesh, Indonesia
cling dang bat nhap rat nhanh. Cho nén, s6 lugng céac thanh
phé va chiéu dai cta tau dién ngam tang Ién lién tuc.

& chau A c6 84 thanh phé c6 tau dién ngdm (binh quan 1
thanh phé c6 120 km), 81 nha ga, s6 toa tau la 900 toa tau va 365
triéu nguoi di trong mot nam. C6 nghia la binh quan mét ngay
€6 1 triéu ngudi di bang phuang tién giao théng. Riéng Trung
Qudc ¢6 49 hé théng vai 47 thanh phd ¢6 tau dién ngam.

Vé lgi ich thiét yéu, t6i mudn nhan manh 5 Igi ich can ban
da duoc téng két clia thé gidi: Thir nhat, tao nén tang xay
dung nén kinh té€ canh tranh toan cau dua trén lgi thé quy mé,
da dang va stic manh cong hudng. Khi mét thanh phé co hé
théng giao thong dé thi hoan hao, quy mé co thé 16n dugc, da
dang dugc va tinh cdng huéng rat cao

Thu hai, cho phép thanh phé ¢6 tinh hiéu qua rat cao va
phat trién tinh gon thay vi phat trién tran lan, thu déng; giam
r6 rét chi phi dau tu ha tang va giai phéng mat bang sau nay
(vi lam dé thi méi thi phai lam dudng s4, cap dién, nudc, vién
thong, thoét nudc); Lam tang nhu cau, hiéu qua va nguén thu
cho van tai cong cong; Lam cho van tai cong cdng thuc su tré
thanh nganh dem lai lgi ich thiét thuc va hiéu qua kinh té.

Thu ba, giam tac nghén giao théng va khi thai & nhiém.

Thu tu, lam tang nang suat lao dong. Nang suat lao dong
Viét Nam khong dugc tang nhanh, con kém so véi nhiéu nudc
vi chling ta chua chu trong vé van dé: Chi phi ngusi dan di lai
hang ngay rat tén kém, ca héi viéc lam cling khé khan (di xa,



Ga xe lita Tham Quyén, nam déi dién véi Thanh phé thiwong mai Luohu & Tiéu khu Nam Ho, Qudn Luohu ciia Tham Quyén,

Quang Pong va la ga cudi phia nam ciia Pwong sat Quang Tham (Theo Wikipedia).

di nhu thé nao dé kiém viéc lam) gia tri BDS cling dang bi bé
tac; canh quan d6 thi xau xi va hiéu qua cac nganh thuong
mai, ban |é cling diing lai 8 Mot muc d6 nhat dinh (vi ngudi ta
con ban ron di lai trén xe may, xe 6 t6 thi lam sao ¢6 thdi gian
di mua sam).

Thd nam, lgi ich ddc biét I6n, dé la thong diép véi xa hoi
va cdng déng qudc té, dac biét la cac nha dau tu vé dang cap
phat trién clia Viét Nam, nang luc quan tri qudc gia va kha
nang canh tranh toan cau.

Trong nghién ctiu cla t6i, mét quéc gia khéng lam duoc
tau dién ngam & cac thanh phé 16n thi khong thé di dugc xa va
chac chan mac ket trong bay thu nhap trung binh. D6 la diéu
hién nhién.

Vé t6n that, néu ching ta bd qua khéng lam DSDT thi tén
that vé cung 16n, tirthai gian di chuyén dén tinh bat dinh trong
du tinh thoi gian. Mu6n di dén mét cudc hop ma khéng biét
né tac dudng thé nao; hay ngudi sinh dé, ngusi co bénh khéng
biét thoi gian di chuyén dén bénh vién mat bao lau nén rat
cang thang, tén phi nhién liéu, khi thai tang thém. Stic khoe,
Iong tin va hanh vi véi y thic trach nhiém cda ngudi dan gidm
sut khi phai chen chug, vugt |én via he... Nhu vay lam sao c6
thé xay dung mot dan tdc hién dai? Theo udc tinh cla thé gidi,
mai thanh phoé phai mat nhiéu ty USD chi tinh riéng van dé vé
tac nghén giao théng, chua ndi dén cac van dé vé hiéu qua
kinh té& lién quan.

Theo tinh toan so bd clia ching t6i, TP.HCM va Ha NGi mot
nam mat it nhat 2 - 3 ty USD khi may triéu ngudi phai mat thém
thdi gian...

CAN SU TAN TAM VA TiNH HIEN DANG
Kinh nghiém phat trién DSDT & Nhat ban (Tokyo), Han

Quéc (Seoul), Dai Loan, Singapore, An d6 (Mumbai, New Dehli)
va Trung Qudc (Tham Quyén, Thugng Hai, Nam Kinh)... déu c6
nhirng bai hoc rat hay.

Trong d6, dac biét ké dén nhiing cau chuyén rat hay cla
cac thanh phé & Trung Quéc. Khi toi chia sé véi ho, ho hoi toi:
Néu Viét Nam quyét tam lam thi cé bao dam dugc 3 diéu cén
ban nay khéng, néu dugc thi ¢ thé tién dugc rat xa: (1) Co
ngudn luc danh s8n cho n6 khéng; (2) Thé ché c¢é du stic manh
dot pha khong, cé su sat canh clia cac co quan trung uong,
dia phuong khong; (3) C6 bdo dam dua vao bé may nhiing
ngudi co tinh tan tdm cao khéng, thuc su ¢é tinh hién dang
khéng (tdc la ngudi mudn dé lai di sén cho con chau mai sau,
b& nhiém nhiing ngudi chi tich Idy tai san, ki€m chac thi khéng
hi vong).

Trong suy nghi cla toi, Ha Noi va TPHCM déu c6 diém ky
la la bat dau bang van “h”. Trong tiéng Viét, van “h” rat sinh
déng. Chir “h” dau tién ma t6i nghi dén la nhiing du an phai
thé hién tinh “hao hung” ctia mét dan tdc, mot dan tdc ¢ thé
lam dugc nhiing diéu phi thudng, néu khéng co su phi thudng
thi khong lam dugc, doi hoi ching ta né luc rat I6n, trén dudi
mot long, mudn ngudi nhu mot.

Chir “h” tha hai, 1a tinh “hiép dong” cla cac Bo, nganh,
Quéc hoi, Trung uong Dang, ngudi dan... nhu la thai chién.
Dan tdc Viét Nam co thé lam dugc diéu ky vi trong thai gian
t6i. Néu nhu khoan 10 la cudc cai cach lan thd nhat, t6i nghi
du an BSDT la cudc cai cach lan thi 2 va ching ta lam duoc
diéu nay vao nam 2030. Trong d6, may chuc km dau tién lam
rat nhanh trong 3 - 5 nam dugc thi day la diéu ky vi. N6 truyén
tai théng diép Viét Nam chac chan sé tién 1én, chac chan sé tré
thanh quéc gia cong nghiép phat trién.

Néu ching ta lam dugc thi khéng can kéu goi, dau tu ciing
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Toan canh hé théng metro toan cau, Céc chi s6 chinh theo
vung dia ly, 2020.

dén, chat lugng cao, cac tinh hoa cla thé gisi s& dén. Néu
chiing ta ctr “nhay nhua”, thi c6 kéu goi may, chinh sach uu dai
may, nha dau tu cing khéng vao.

Kinh nghiém ctia Trung Quéc cho thdy, phai danh nguén
luc; cac co quan, ban nganh trung uong phai hiép déng rat
chit ché trong thiét ché va xay dung thé ché; va phai b6 nhiém
bé may nhiing ca nhan c6 tinh hién dang rat cao.

G Trung Quéc chi y phét trién d thi, d6 thi hoa va dic biét
hé théng tau dién ngam tang vugt bac. Chi tinh tir nam 2010
dén nay, Trung Quéc da phét trién tir hon 1,5 nghin km dén
9,5 nghin km va nam nay la hon 10 nghin km. Tuc la méi nam
binh quan phat trién han 1 nghin km. Cac hé théng tau dién
ngam hién dai nhat, dai nhat trén thé gidi cling hau hét nam
& Trung Quéc.

Cac hé thong tau dién ngam ctia Trung Quéc rat hai hoa.
70 - 80% hé théng déu nam dugi long dat va co6 khoang 20%
la dudng sat nhe & trén cao. Cach thiét ké bao dadm gidm thiéu
chi phi boi thudng. Chi phi lam ngam chi tang hon 40% so vai
lam néi. Tuc 13, néu lam dudng ngdm khodng 100 - 140 triéu
USD/km thi lam ndi mat khoang 70 - 80 triéu USD/km. Trung
Quéc mbi nam bo ra 100 ty USD cho dau tu vao tau dién ngam.

Thanh phd Nam Kinh la mot vi du. Nam 1999 méi bat dau
phé duyét nhiing du an cudi cing. Nam 2005, giai doan dau
bao git cing cham. Nhung dén nam 2023 da c6 dugc 505 km.
Va hién gi& c6 200 km dang ti€p tuc xay dung, hoan thién va
chi trong vong 5 nam téi sé ¢ téng s6 hon 700 km.

Cacthanh phé ctia Trung Quoc nhu Thugng Hai déu co muc
tiéu phat trién 1.000 km tau dién ngdm va 1.000 cong vién cay
xanh. Day la cdng thic ma nhing thanh phé cta Trung Quéc
theo dudi mot cach manh liét, duge ngudi dan tin tudng vao
bé may cong quyén da lam dugc nhiing diéu nang cao chat
lugng séng va nang suat lao déng clia ngudi dan.

Binh quan mot tuyén DSDT tai Trung Quéc lam trong
khoang 3 nam. Dac trung clia Trung Quéc la ti€én hoa khong
ngung chi khéng chi la tang trudng. Ho hoc hai rat nhanh vé
TOD, nam 2009 mdi chi la v& long, bat dau hoc. Thé nhung ho
hoc rat nhanh va cai tién khong ngimng cac moé thic vé mat
quan ly tai chinh cling nhu dau tu phat trién, quan tri...

Mét s6 bai hoc vé dau tu - quan tri can dugc nhan manh.
Trong d6, mat 1a nha nudc can yém trg téi da dong thaoi cling
danh nguén ngan sach thoéa dang, sé tao ra gia tri rat I6n, tao
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Lich sir phat trién metro todn cdu, 1860-2020 (hé thong/thap
ky).

ra ca ché ndi sinh ma hai thanh phd sé phat trién mot cach ruc
r& trong thaoi gian t6i. Dong thdi, coi day la thanh bai chién lugc
clia cdng cudc hién dai hda va phat trién.

Ngay ca Hong Kong noi kinh té€ tu nhan ap dao, doanh
nghiép nha nudc van la cha dao. Cho nén, ching ta nén co6
nhirng doanh nghiép c6 tinh hién dang, chiu trach nhiém phat
trién hé théng BSPT. Nhiing doanh nghiép nha nudc nay tap
trung nhiéu vén xa héi va hgp tac cong tu PPP. Nguén von
ctia nha nudc dau tu vao doanh nghiép khéng vugt qua 50%
nhung nha nudc phai sat canh véi doanh nghiép trong tat ca
cac van dé vé mat thé ché, luat phap. Day thuc chat 1a co ché
noi sinh, dé ra tién rat nhiéu va thay déi can ban boé mat cla
do thi.

Mét diém dang chd y nita & Trung Quéc la chon hudng
tuyén va dat nha ga coi trong kha nang tao gia tri téng thé va
phét trién ndi sinh. D6 1a théng diép rat chién lugc d€ ngudi
dan thay no ra doi. M6i lan khanh thanh ga mai, moi nguoi
déu hé vang, phan khai nhu mét khi thé xéng thién phat trién.
Nhu vay, phai chon nha ga, hudng tuyén lam ra sao dé boi
thudng dugc gidm thiéu, lam dugc nhanh va tao ra gia tri I6n
nhanh chéng, moi ngudi sé chuyén sang di tau dién ngam va
giao théng cong céng thay vi di bang phuong tién giao théng
riéng... Khong lam ciing nhac, day la van dé thuc t€, mang tinh
thuang mai rat ro.

Trung Quéc c6 Uy ban Phat trién va cai cach (nhu Bo KH&DT
ctia Viét Nam), 1a co quan cé tinh thic ddy cach mang trong tu
duy, huéng dan chu dao, dua doi quan tinh nhué vao giup dia
phuong phét trién hé théng DSDT.

& giai doan tién duy an, giai doan rat quan trong cho méi
dia phuong, thudng phai mat khoang 2 nam. Nhung & Trung
Qudc, néu thanh pho quyét tam rat cao va vao cudc nhanh thi
chi mat 1 nam.

Trung Quéc cling chu y dua ra cac van ban thuc thi c6 tinh
linh hoat hon la go ép dua vao luat. Thuc ra, trong tinh thé
phét trién qua nhanh chong, dua vao luat da mat cong, thoi
gian, dén khi stia d&i vo cuing khé. Trung Quéc thudng la choy
ki€n, hudng dan va séat canh cung dia phuang, du an va mang
tinh chat thi nghiém trong su6t moét giai doan...

Cho nén tinh sang tao, khat vong vuon Ién, kha nang huy
déng vén va nd luc hoc hoéi dé dat dugc dang cap cao nhat
trén qudc té 1a dac trung phat trién clia Trung Quéc, dac biét
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Tong chiéu dai dwong sdt do thi tai cdc thanh phé cia Trung
Quoc (km), 2010-2021 (31/12/2022: ~9.500km, 49 hé thong tai
47 thanh phé, chiém 9 trong s6 10 hé thong tau dién ngam dai
nhat thé giéi (Thwong Hai, Bic Kinh, Quang Chau) , Tham
Quyén, Thanh P6, Hang Chéu, Vii Han va Nam Kinh)).

la trong van dé DSPT.

HUY PONG TINH THAN THANH GIONG KHAP NOI
CHO PHAT TRIEN DSPT

Thi nhat, van dé nhan thic phai rat rd. Day la nhiém vy
khéng chi ¢6 tinh kinh té&, chién lugc ma ca an ninh, quéc
phong. Ching ta c6 mét hé théng d6 thi ngam & dudi rat an
toan, tét trong moi tinh hudng la van dé rat |on. Singapore rat
chd trong van dé nay.

Thi hai, thanh cdng trong phét trién nhanh chéng hé
thong BSDT co tac dong cuc ky I6n, né tao ra nhiing budsc
ngoat ky vi cho Viét Nam trong phat trién kinh té. Néu chdng
ta xem nhe van dé phat trién DSBT ma chi nd luc phat trién
nganh khac nhu 6 t6, ban dan... thi ching ta khéng thé di
dugc xa, nhat la vé van dé nang suat lao déng, ham lugng tri
thic trong nén kinh té.

Thi ba, ching ta can thu hat su tham gia, dd6ng gop clia
toan cau va su cong hudng cla toan xa hoi, dac biét la cac
Bo, nganh, Quéc héi, Trung uong Dang va toan dan, cac DN
tu nhan, DN dia phuong (nhu Becamex Binh Duong...). Nhiing
nhan t6 nay déu phai huy dong, tao nén mét nén tang nhu
tinh than thanh giong khap naoi kéo dén gitp dat nudc.

Viéc t8 chuic thuc hién phai c6 chién lugc rat théng tué.
Chon cai gi lam trudc, lam sau. Nén c6 1 - 2 tuyén thir nghiém
dau tién khong phai 1a 10 km ma ¢6 thé dén 20 - 30 km, vi du
nhu dudng tirHa Noi Ién Hoa Lac hay tu TP.HCM di Binh Duong
¢6 thé 1am ngay, lam nhanh mién la c6 tinh kha thi cao, tac
déng I6n, t6n phi thu hoi dat thap, hiéu quéa dem lai thiét thuc,
dé ngudi dan cadm thay rang rd rang chung ta néi la lam, lam
la lam dugc. Ma thuc su hé théng chinh tri ctia chiing ta hién
nay khang dinh la chung ta néi la lam, Iam [a lam dugc va dang
hinh thanh dac trung cdia Viét Nam véi thé gidi trong thai gian
téi va thu hat dugc nha dau tu. Bac biét, chu trong gid tri hoc
hoi dé c6 dugc cai thi nghiém nay cho thai gian ti€p theo. D&
tir nam 2030 hodc sém hon, ching ta sé tang tc vuot bac, c6
thé dat 200-300 km trong vong thap ky tiép theo.

T6i mong nam 2024 ching ta xong nhing nén tang phap
ly ciing nhu chuén bi tién dy an dé nam 2025 vao cudc ludn;

L] - L2

Cdu triic von dau tw (Tham Quyén).
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Qud trinh phdt trién ciia mé hinh sdp xép tai chinh cho dau
tw quan ly hé thong Metro o TP Tham Quyeén.

va chu trong nhiing tiéu chi lén ca thé gidi va dac biét nhiing
kinh nghiém ctia Trung Quéc va An Do vé chét luong, gia
thanh, tién do thuc hién...

Thi tu 1a yém trg, toan xa hdi, cd nudc phai yém trg, nd
nhu tran Dién Bién Pha, nhu chién dich H6 Chi Minh, ching
ta khéng thé coi nhe, ma coi day la tran quyét chién c6 tinh
chién lugc, ¢ stic manh doét pha rat 16n. Cho nén, phat trién
nguén nhan luc, cong nghiép phu trg, hop tac quéc té, quan ly
du an... phai dua Ién hang dau. Cac nai phai don dap cho dau
tu suy nghi, thao luan lam gi dé ching ta c6 thé vugt 1én hang
dau. N6 khéng chi phuc vu cho Viét Nam, Viét Nam cé thuang
hiéu rat t6t, ma dé trong tuaong lai chung ta c6 thé gitp cho
viéc hién dai héa 6 cac nudc trong khu vuc va ca chau Phi dang
trong dgi su dong gop cua chung ta. Chung ta sé c6 thuong
hiéu rat I6n trong dau tu phat trién néu chung ta c6 thé di
dugc rat nhanh trong cdng cudc nay.

T6i dé nghi cac co quan trung uong c nhirng doi nga tinh
nhué nhat dé tu van va hé trg cho 2 thanh phd dé Viét Nam c6
nhiing budc ti€n vuot bac trong thai gian téi.

Mét ngay khoéng xa, khi nghi lai, dy én phét trién hé théng
giao thong d6 thi & 2 thanh phd cling giéng nhu khoén 10 clia
ndng nghiép, ma ra ky nguyén cai cach lan thi 2 cdia chiing ta
trong vong 3 thap ky tdi, sé tré thanh mét qudc gia hién dai
thi dan téc nay chac chan phai phon vinh va quéc gia nay nhat
dinh phai hung cuong.
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Rui ro va giai phap trong qua trinh phat trién

du an Metro

VU THI THINH™

Q LE NET
<P

Cac rui ro trong qua trinh phat trién du an metro khéng chi anh huéng dén tién dé ma
con anh huang tai hieu qua dau tu va chi phi cua du an...

NHIEU THU TUC CUNG NHAC DAN DEN KEO DAI DU AN

Chudn bi mat bang la mét trong nhiing budc quan trong
nhat trong qua trinh phét trién du an metro. RUi ro c6 thé
xuat phat ti su khong déng thuan ctia cong dong, van dé
phép ly lién quan dén quy hoach dé thi va kha nang xay ra
su c6 trong qua trinh dam phan giai quyét véi cac chi s6
hiru dat dai.

Ban chat clia qua trinh GPMB la luén bién dong tuy thudc
vao tinh hinh thuc té. Ranh cla khu vuyc can giai phéng cé
thé can thay d6i do mot s6 kho khan vudng méc, hoic
phuang an di dsi tai ché dé dap (ng nhu cau cla ngudi
dan can phai xay thém cao tang hay tang hé s6 st dung dat.
Tuy nhién, Luat Quy hoach qua cling nhac sé khong déap
ung dugc yéu cau nay. Thi du, néu dang sau khu vuc ga Ha
Noi dugc quy hoach dé xay dung khu vuc TOD (tda nha van
phong, chung cu tai dinh cu tai ché cho toan b nguai dan
gilra Ga 11 va Ga 12 tuyén sé 3), thi néu nhiéu ngusi dan ho
muon dugc nhan 100 m? dat can ho (thay vi 60 m?), tat yéu
sé& dan dén tang chiéu cao cac khu chung cu tai dinh cu.
Trong khi d6, quy hoach d6 thi yéu cau phai c6 mang cay
xanh, gan khu phé ¢ thi phai han ché chiéu cao... sé dan
dén khé théo luan véi ngudi dan vé phuang an di dai hay
dén bu GPMB, dan dén cham tré du an.

Theo Khoan 4 Diéu 18 Luat Quy hoach, dé lap quy hoach
cap tinh (vi du Thu dé Ha Néi) can phai qua 9 budc, thi dén
khi stia d&i, b6 sung quy hoach cling phai qua 9 budc.

Diéu nay dan dén viéc, néu Chinh quyén dé thi (UBND)
rat ngan giai doan thi ¢ thé vudng dén thanh kiém tra...

© Trong tai vién Trung tam Trong tai Quoc té Singapore (SIAC) va
Trung tam Trong tai Quoc té Viét Nam (VIAC), Ludt sw LNT & Partners
™9 Ludt sw LNT & Partners
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dan dén t6i vi pham vé dau tu cong (Diéu 220 BLHS) hay toi
vi pham vé quan ly tai san nha nudc gay that thoat lang phi
(Diéu 219 BLHS), toi vi pham vé dau tu cong trinh xay dung
(Diéu 224 BLHS), t6i vi pham vé béi thudng tai dinh cu (Diéu
230 BLHS)... Hau qua 13, Chinh quyén d6 thi khong dam dét
chay giai doan, dy an ti€n hanh cham tré va cham giai ngan
von dau tu cong.

LNT dé nghi, doi véi du thado Luat Th d6, can cé ca ché
rat gon va linh hoat trong qua trinh lap quy hoach. Cac quy
hoach chung (mang tinh y tuéng) da dugc HDND phé duyét
thi UBND c6 nghta vu thi hanh va UBND c6 quyén diéu chinh
bé sung quy hoach linh ddng nhdm muc dich dat dugc muc
tiéu dy an ma HDND dé ra. Cac van dé vé do cao cdng trinh,
hé s6 sir dung... phu thuéc vao quy hoach chung va thiét
k&, khi can c6 thé thay déi ty |& gira mat d thuong mai va
mat do chung cu... sao cho van hai hoa véi kién tric va kha
nang st dung dat.

Clng véi su ciing nhac cla Luat Quy hoach 2017 la su
ciing nhac clia Luat Bau tu cdng 2019. Moi khoan chi trong
Luat Dau tu cong sé phu thudc vao ké hoach dau tu va giai
ngan trung han va ké hoach hang nam. Néu ké hoach hang
nam can diéu chinh ma anh hudng dén ké hoach trung han
thi phai diéu chinh ké hoach trung han. Ma thi tuc diéu
chinh ké& hoach trung han thi khéng khac gi l1ap ké hoach
dau tu, diéu do tat yéu sé dan dén cham giai ngan. Bon c(,
doi voi cac du an ODA thi ké hoach dau tu phai tuan thua
Diéu 25 Luat Dau tu cdng 2019; Sau d6 thi viéc bé sung ké
hoach hay chu truong dau tu tuan tha quy dinh tai Diéu 34
Luat Dau tu cong 2019.

Db mai chi la budc quyét dinh chl truong dau tu (phé
duyét Pre-FS). Sau do, lai con phai qua buéc quyét dinh dau
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tu (phé duyét FS). Budc nay cliing khéng kém phan phc tap
va viéc b8 sung quyét dinh dau tu cing gan nhu la phai lam
lai tir dau (Diéu 43 Luat Dau tu cdng 2019).

Budc tiép theo sé la ké hoach dau tu cdng trung han va
hang nam, dugc thuc hién theo nguyén tac quy dinh tai
Diéu 48 Luat Dau tu cobng 2019.

Khi diéu chinh la tat yéu dan dén viéc “khéng phu hgp”,
ma nguyén tac yéu cau phai c6 7 diéu kién vé phlu hgp va
bao dam, thi sé dan dén phai diéu chinh toan bé cac buéc
c6 lién quan va lai dan dén cham tré. Chua k& HDND thanh
phd mét ndm chi hop vai 1dn ma UBND thi khéng thé doi
dén luc HBDND hop méi thong qua dudgc cac stra dbi. Toan bd
cac quy dinh nay dan dén cai goi la “bénh sg trach nhiém” -
ma diéu nay la c6 thé du doan dugc.

LNT dé xuat trong Luat Thu d6, cac van dé vé chap thuan
chu truong, quyét dinh dau tu, ké hoach dau tu trung dai
han c6 @& md& nhat dinh, thi du 4n mdi c6 thé tién hanh
nhanh chéng.

Chung ta c6 thé xem xét hai bai hoc thanh c6ng va that
bai & cdc nudc xung quanh. So sdnh 2 dy an: Dy an dudng
sat cao toc tai Lao - ODA Trung Quéc: 5 nam xay dugc hon
600 km, han 70 ham va 120 cau, khéng cham tré, khong
doi vén; va Dy an dudng sat cao toc tai An Do - ODA Nhat
Ban: 6 nam xay dugc 10 km do vuéng GPMB; rut ra bai hoc
thanh céng cla Lao la chinh quyén dia phuong dugc quyén
quyét dinh va tin tuéng nha thau, viéc dén bu GPMB dién ra
nhanh chéng. Trong khi tai An D6 thi thi tuc qué quan liéu,
qua nhiéu chdp thuan, tu Ti€u bang dén Lién bang, lai thiéu
su phdi hgp, dan dén du an bi cham.

Trinh tu thu héi dat GPMB theo Luat Dat dai bao gom
9 budc. Trong d6, budc 1 ban hanh thong bao thu héi dat.

Trudc khi c6 quyét dinh thu hoi dat, chdm nhat la 90 ngay
doi vai dat nong nghiép, 180 ngay doi vai dat phi nong
nghiép, cd quan Nha nudc cé thdm quyén phai théng bao
thu héi dat vai ngudi bi thu héi dat. Théng béo thu héi dat
phai gli dén tirng ngudi c6 dat bi thu héi, hop phé bién téi
ngudi dan ciing nhu thong bao trén phuong tién thong tin
dai ching, niém yét tai tru s UBND cap xa. Sau khi dp dung
dung thu tuc noi trén, néu ngudi st dung dat trong khu vuc
bi thu héi déng y thi UBND cap c6 thdm quyén cé thé ra
quyét dinh thu hoi dat ma khéng phai chd dén hét ngay
nhu quy dinh théng bao thu hoi dat.

Budc 2, thu héi dat. UBND cép tinh c6 thdm quyén thu
héi dat nong nghiép thudc quy dat cdéng ich clia xa, phudng,
thi trén; d6i véi té chic, cd s& tdn gido, ngudi Viét Nam dinh
cu & nudc ngoai, té chiic nudc ngoai ¢d chiic ndng ngoai
giao, doanh nghiép cé von dau tu nudc ngoai. Déi véi dat
cta hd gia dinh, céd nhan, cong déng dan cu thudc tham
quyén clia UBND c&p huyén. UBND cap tinh c6 thdm quyén
quyét dinh thu hoéi dat déi véi trudng hop dat thu hoi cé ca
t6 chuc va hé gia dinh, ca nhan dang st dung dat.

Budc 3, kiém ké dat dai, tai san co trén dat. Ngudi su
dung dat c6 trach nhiém phdi hgp véi té chic lam nhiém
vu boi thudng, GPMB thuc hién viéc diéu tra, khéo sat, do
dac xac dinh dién tich dat, théng ké nha 4, tai san khac gan
lién véGi dat dé lap phuang an béi thudng, hé trg, téi dinh cu.
Néu nhu ngudi st dung dat khong phéi hop, sé do Uy ban
mat tran T8 qudc Viét Nam thuc hién céng viéc van dong,
thuyét phuc dé ngudi st dung dat thuc hién. Sau 10 ngay
néu nhu khong thuyét phuc dugc thi Cha tich UBND cap
huyén ban hanh quyét dinh kiém dém bat budc. Trudng
hop ngudi sir dung dat khéng thuc hién, sé thuc hién kiém

ISSN 2734-9888 | 02.2024 XAYiDUNG |15



TU CHINH SACH BEN CUOC SGNG

dém bét budc va té chiic thuc hién cudng ché (Diéu 70 Luat
Pat dai nam 2013).

Budc 4, lap phuong an boi thudng va tai dinh cu. T chiic
thuc hién nhiém vu béi thudng, GPMB c6 trach nhiém lap
phuong an béi thudng, hé trg, téi dinh cu d6i vai tiing t6
chuic, cad nhan, ho gia dinh bi thu héi dat, trén co s& téng
hop s6 liéu kiém ké, x(r ly cac théng tin lién quan cda tiing
trudng hagp, ap gia trinh gia tri boi thusng vé dat dai, tai san
trén dat.

Budc 5, niém yét cong khai phuong an lay y kién cla
nhan dan. Trong quy trinh boéi thudng GPMB thi viéc té chic
lay y ki€n cia dan dugc coi la budc kho khan nhat. Tat ca cac
y ki€n cia ngudi dan sé dugc déi thoai truc ti€p va don vi co
trach nhiém béi thudng sé phai dua ra nhiing thoéa thuan
hop ly d€ ngudi dan chdp nhan phuang én béi thudng.

Budc 6, hoan chinh phuong an. Trén co s& déng gop
y kién clia cac déi tugng c6 dat bi thu hoi, dai dién chinh
quyén, doan thé tai ca s&, t6 chiic boi thudng tiép thu, hoan
chinh phuong an chi tiét boi thudng, hé trg, tai dinh cu
trinh co quan chuyén mén thdm dinh va trinh cdp c6 tham
quyén phé duyét.

Buéc 7, phé duyét phuang an chi tiét va td chic thuc
hién. Viéc quyét dinh thu hoi dat sé ap dung Diéu 66 Luat
D4t dai nam 2013 quy dinh thdm quyén thu héi dat. T6 chiic
lam nhiém vu béi thudng, GPMB ¢6 trach nhiém phéi hop
vGi UBND cép xa phé bién va niém yét cong khai quyét dinh
phé duyét phuong an béi thudng, ho trg, tai dinh cu tai
UBND cép xa va dia diém sinh hoat chung cda khu dan cu.
T8 chuic thuc hién viéc boi thudng, hé trg, tai dinh cu theo
phuong an da phé duyét. Néu nhu ngudi st dung dat thudc
dién tich dat bi thu héi khéng hop téc, can trién khai cong
tac giai thich, thuyét phuc, tham chi cudng ché néu khéng
chép hanh.

Budc 8, t6 chuc chi trd boi thudng theo gia thi trudng
(théng thudng qua tham khéo gia giao dich dat dai tai cac
phong céng ching tai dia phuong hay tai UBND xa déi vai
dat néng nghiép).

Budc 9, ban giao mat bang, cudng ché thu hoi dat. Sau
khi nhan xong tién boi thudng ding theo quy dinh, thi cac
don vi, ca nhan sé tién hanh giao mat bang sach cho cha
dau tu. Néu nhu trong qua trinh ban giao mat bang ma ca
nhan ngudi sir dung dat khéng giao dat, thi sé tién hanh
cudng ché theo quy dinh.

Nhu vay, quy hoach da cham, dau tu cong da cham, ma
quy trinh dén bu GPMB cling khong nhanh dugc, dan dén
cham giai ngan va cham thuc hién dy an.

LNT dé nghi d€ ddy nhanh tién do dén bu GPMB can tién
hanh song song cac budc, va Luat Thu d6 phai cho phép
Viéc nay.

Thi du, ngay khi c6 chap thuan chd truong (theo Luat
Pau tu cong) la da phai thuc hién cac budc 1, 3, 4, 5, 6 trong
cac budc néu trén vi day chi 1a buéc chuan bi, chua chinh
thiic, song mat rat nhiéu thai gian. Sau khi c6 quyét dinh
dau tu (theo Luat Dau tu cong) thi thuc hién Budc 2, 7, 8 va
9. C6 nhu vdy mdi tién hanh nhanh.
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Bai hoc vé GPMB & du an dudng vanh dai 3 TP.HCM,
Long An, Bong Nai cling cho thdy, nguyén nhan cham tré
cham cac budc 3, 4, 5, va 6 do khai dau cham va cac van dé
mang tinh thi tuc nhu “xac dinh nguén goéc dat”.

Nguyén nhan cham tré GPMB khéng chi do co ché ma
con do con ngudi. Ngudi ta ¢ thé dat cau héi: Tai sao cling
mot dy an, cing mot dat nudc, cung mot quy dinh phap
luat ma tai du an vanh dai 3, TP.HCM va Long An lai lam
nhanh hon Déng Nai? D6 la do c6 su chi dao siu sat clia cac
cap lanh dao. Cu thé nhat 1a chi dao dinh gia dat sat véi gia
thi trudng.

Su thiéu hiéu biét va phéi hgp gitta BQLDA va UBND dia
phuong c6 thé dan dén su cham tré trong qua trinh théng
bao thu hoi dat va quyét dinh thu héi dat, anh hudng dén
ti€n dé duy an. Tuy nhién, BQLDA thi khéng thé “chi dao”
UBND dia phuong dugc (vi cung cdp) ma chi c6 thé tham
muu cho chinh quyén thanh phé chi dao. Hay noi cach khac,
ca hé théng chinh tri phai vao cudc thi du an mdéi di nhanh.

Bén canh sy chi dao sau sat kip thai cta chinh quyén,
can tang cudng giao ti€p va hgp tac chat ché gitta BQLDA
va UBND théng qua cac cuéc hop dinh ky, dao tao cadn bo va
cung cap théng tin day du vé du an.

Né&u khéng lam dugc viéc nay, viéc khong théng nhat vé
giad béi thudng c6 thé dan dén tranh chip va phuc tap héa
qua trinh lap ké hoach béi thudng, kéo dai thai gian thuc
hién du an.

Ngoai ra, can thuc hién cudc thido luan ma vai cong
déng dé thu thap y kién va dé xuat gidi phap céng bang,
xay dung quy trinh thuong lugng minh bach dé€ dat dugc
sy dong thuan.

Luat Tha d6 phai luat héa dugc cac dé xuat va bai hoc
kinh nghiém nay. Va nha nudc phdi luat héa dugc Nghi
quyét ctia Bé Chinh tri vé bao vé can bd “xé rao vi lgi ich
chung”.

Cai thién co ché quan ly GPMB la yéu té quan trong doi
vGi su thanh cong cla cac du an phat trién d6 thi. Bang cach
ap dung cac diéu chinh trong Luat Thu d6 va Nghi quyét
dac thu, TP.HCM c6 thé t6i uu héa quy trinh GPMB, dam
bdo quyén Igi clla nhan dan va thuc day su phat trién bén
viing ctia thanh phé. Mat khac, quan ly GPMB la mét qua
trinh phuc tap doi héi su hgp tac chat ché gilra cac bén lién
quan. Bang cach nhan dién va giai quyét cac rii ro mot cach
hiéu qua, du an metro c6 thé dat dugc tién dé va chat lugng
mong mudn, déng thai dam bao su hai long va tng ho tu
cdng doéng.

DON DEP CONG TRINH HA TANG KY THUAT GAP
NHIEU TRG NGAI

Viéc di chuyén tién ich nhu di chuyén hé théng cdp nudc,
dién hay xU ly chat thai c6 thé gap nhiéu kho khan va tré
ngai. Rai ro xudt phat tir viéc danh gia sai vé tac ddng cula viéc
di chuyén tién ich dén cong déng; cling nhu quan Iy khéng
hiéu qua trong qua trinh trién khai, khién viéc thuc hién di
doi khéng dugce hoan thanh trudce khi nha thau bat dau cong
viéc. Giadi phap bao gém viéc thuc hién danh gia tac dong
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moi trudng toan dién, thiét Iap quy trinh tién tién dé giam
thi€u &nh hudng va xay dung ké& hoach du phong chi tiét.

Viéc di d&i cong trinh tién ich c6 thé tac ddng dén tién
dé du an, gay truc trac cho phan luéng giao théng va lién
quan dén nhiéu bén tha 3 va co quan nha nuéc. Tu d6, c6
dé xuat cho rang, chu dau tu khéng nén chiu hoan toan rai
ro tir tién ich ma nén giao nhiém vu nay cho nha thau trong
hgp dong, diéu nay gitp tan dung kinh nghiém va chuyén
mén clia nha thau trong viéc phat hién va don dep tién ich.

Tuy nhién, van dé khong don gian nhu vay. G du &n Cai
tao moi truong nudc 2 tai TP.HCM, BQLDA cling giao nghia
vu don dep tién ich cho nha thau. Tuy nhién, nha thau chi
hoan thanh viéc di dgi tién ich trong thai gian phu hop va
hop ly. Thai gian hgp ly & day la cac co quan lién quan, bao
gém cha dau tu, phai dua ra quyét dinh trong thai gian
hgp ly va phu hgp. Nhu vay, theo Diéu 8.3 Hop dong xay
dung FIDIC, co quan nha nudc cham tré thi nha thau cing
c6 quyén khiéu nai va doi béi thudng, rdi ro ctia chd dau tu
cing khéng vi thé ma gidam di. Co quan nha nudc khéng
thé d€ ca ndm mai ra quyét dinh rdi bao dé la 16i cha nha
thau. Nhirng trudng hgp nhu vay, nha thau sé dugc loai trir
rti ro cho du Hgp déng c6 quy dinh dé la trach njiém cua
nha thau.

Nhu vay, viéc thi€u kinh nghiém va kha nang cda cha
dau tu trong viéc di doi tién ich c6 thé gay cham tré va hiéu
suat kém. Nhung, néu giao viéc di dai tién ich cho nha thau
thi ho phai c6 kinh nghiém, chuyén moén va kha nang can
thiét dé thuc hién cong viéc hiéu qua.

Vay, doi vdi loai tién ich nao thi ch dau tu di doi va loai
tién ich nao thi nha thau di d&i?

Theo LNT, ching ta nén phan ra gitta tién ich trén cao
va trén bé mat cong trinh (thi du dudng day dién, vién

théng, bién bdo...) va dién tich duéi dat (dudng 6ng cap
thoat nudc, cap ngam). Trong do, loai tién ich tha nhat chi
can so d6 hudéng tuyén la di dgi dugc. Loai tién ich th hai,
phai c6 ban vé thiét ké dugc phé duyét mdi biét dugc vi
tri dé di doi.

Loai tién ich th nhat thi nén giao cho cha dau tu, cha
dau tu phai lap mot du an riéng vé di dai tién ich. Loai tién
ich thu hai thi giao cho nha thau, vi ho chiu trach nhiém vé
céng tac thiét ké. Nha thau phai co6 dugc dé xuat vé viéc di
dai tién ich trong qua trinh khao sat thiét k&, chuan bi thi
cobng, dé xuat c6 thé can bao gébm viéc xay dung tién ich
md&i trudc khi di dai tién ich cii @& dam bao tinh lién tuc ctia
cac dich vu va gidm thiéu tac dong dén cong déng va moi
trudng. Cac théng tin vé viéc di doi loai tién ich thi 2 can
dugc chi dau tu cung cap mét cach day da trong qua trinh
mai thau, déng thai hé tro va phéi hgp véi nha thau trong
quad trinh thuc hién di doi.

Pé& tranh dugc nhitng dnh hudng cua viéc di dai tién ich
tGi ti€n dd du an, viéc danh gia va thiét lap co ché phan
chia rui ro d6i véi viec don dep tién ich phai dugc thuc hién
trudc hodc muén nhat trong qua trinh xay dung dé bai,
chuén bj dau thau.

Ngoai ra trong qua trinh chuan bi dau thau, thuong thao
va hoan thién hgp dong, cha dau tu can luu y t&i thoi gian
thuc hién céng tac xin cap phép, cac gidy phép can thiét
cho viéc di di tién ich, nghia vu cu thé cda tiing bén. Cu
thé 13 tap trung vao Piéu 1.13 Diéu kién chung Hop déng
FIDIC [Tuan thu quy dinh Luat ap dung]. Theo d6, udc tinh
va du bao thai gian can thiét dé dat dugc cac cdp phép can
thiét, dong thai yéu cau nha thau dua thai gian du kién vao
ké& hoach thi cong dugc phé duyét dé dam bao da thdi gian
can thiét cho céng tac di doi.
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TU CHINH SACH BEN CUOC SGNG

Can chién lugc phat trien TOD téng thé

cho toan thanh phé

> CAO NGA

Tu dé xuat cua cac chuyeén gia vé phat trién TOD cho Thu dé Ha N6i va TP.HCM cho
thay, can mot chién lugc phat trién TOD téng thé cho toan thanh phé, tham chi ca

vung...

TOD HA NOI MANG TiNH CHAT KET NOI QUOC GIA

Phat trién dé thi di lai ch( yéu bang giao théng cong
cOng (TOD - Transit Oriented Development) la xu huéng
tat yéu clia hau hét cac nudc trén thé gidi nhung vai Viét
Nam con kha mgi. D6 cling la nguyén nhan chinh dan dén
nhiéu khé khan, vuéng méc trong phat trién hé théng
dudng sat do thi (BSDT) tai Tha dé Ha Noi va TP.HCM hién
nay.

C6 thé ké dén mét s6 khé khan, vuédng méc nhu: Nguén
nhan luc thi€u va yéu; cong tac GPMB khéng dat nhu ky
vong; quy hoach khéong déng bd nén viéc phat huy hiéu
qua chua cao; cac tiéu chuin ky thuat 4p dung cho cac du
an khéong dong bé va khac nhau dan dén khé khan trong
qué trinh thi cong, nghiém thu céng trinh va trién khai
céng tac duy tu bao duéng; phu thudéc nguén vén nudc
ngoai nén chi phi dau tu cao hon so véi thuc té va nhiéu
yéu té khac...

Tu nhitng dé xuat cha cac chuyén gia vé phat trién TOD
cho Tha @6 Ha Néi va TP.HCM cho thay, van dé cét 16i dat
ra la can mot chién lugc phat trién TOD t6ng thé cho toan
thanh phé, tham chi ca vung Tha dé hay vung TP.HCM...

TS.KTS Lé Chinh Tryc - Phé vién truéng Vién Quy hoach
xay dung Ha Noi cho biét, trén co s& nguyén tic va hé
théng mang ludi giao théng, du kién dinh huéng khu vuc
TOD Ha Noéi mang tinh chat két ndi quéc gia, lién vung
gom céac hé théng & khu vuc phia Bac, khu vuc Noi Bai, khu
vuc Ngoc Hoi va khu vuc ga Ha Noi. Bay la nhiing vi tri TOD
mang tinh chat rat quan trong, két néi khéng chi & vung
ma c6 tdm anh huéng l6n.
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VGi hé théng TOD cdp nhé hon, mang tinh chét lién
vung nhu cac TOD & khu vuc Mé Linh, Déng Anh, Yén Vién,
Phu Xuyén va Son Tay la nhing vi tri mang tinh chat két
ndi lién vung, viing Ha Noi vai cac tinh 1an can.

Cac TOD cap nhé hon 1a TOD phuc vu cho phét trién d6
thi, bao gém cac TOD quan trong nhu: Khu vuc trung tdm
tai chinh Phuong Trach, khu vuc Tay Hé Tay, khu vuc truc
H6 Tay - Ba Vi va cac diém trén cac tuyén dudng sit dé thi
doc phia Déng vanh dai 4 va phia Bac song Héng.

Ngoai ra, c6 cac diém khac 1a trung tdm déng luc phat
trién cho cac d6 thi vé tinh va thanh phd phia Tay, chang
han nhu khu vuc Hoa Lac, khu vuc Xuan Mai va khu vuc
S6c¢ Son 1a nhitng diém dau méi, déng luc cho phat trién
do thi vé tinh va cac thanh phé & khu vuc phia Bac va phia
Tay ctia Ha Noi.

Theo TS.KTS Lé Chinh Truc, khi phat trién cac tuyén
dudng sat d6 thi & cac khu vuc mai nhu phia Péng vanh
dai 4 Tha dé Ha NOi, sé tao hiéu Ung kéo gian dan cu tu noi
do ra bén ngoai va gidm ap luc cho khu vuc néi dé. Péng
thdi, tao d6ng luc cho phat trién cac khu dé thi mai ctia Ha
Néi ra bén ngoai. Day la yéu t6 mang tinh chat vira 1a phuc
vu phat trién giao théng, phat trién kinh té - xa hoi, vua la
dinh huéng cho phét trién d6 thi ctia Ha Néi.

Phan tich cta TS.KTS Lé Chinh Truc cling cho thay, khi
phét trién hé théng TOD, Ha Néi ¢6 3 vung dic trung co
ban: Vung noi dé lich sir; vung phat trién mai, mé rong va
khu vuc phat trién d6 thi méi phia Péng vanh dai 4 va Bic
sdng Héng. Trong d6, khu vuc dac thiu ctia Ha Noi - khu vuc
ndi do lich sk, la khu vuc c6 dam dac gia tri van hoa lich
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s rat 16n, bao gém khu phé ¢8, phé ci, cac khu vuc ho
Guom, khu vyc chinh tri Ba Dinh... la khu vuc cé kha nang
phét trién TOD nhung can c6 nhitng nghién ctu dé trién
khai bdo ddm phu hgp, hai hoa véi khéng gian, khong
anh huéng dén cac yéu t6 van hoa, méi trudng, dac biét la
nhitng van dé vé khéng gian, kiém soat tdng cao phu hop.
& day cling uu tién phat trién cac chic ndng mang tinh
chat thuong mai, dich vu phuc vu du lich va cac chic niang
vé nha & sé han ché. Dic biét, & day cling uu tién phat trién
cac khong gian ngam.

Hién nay & Ha Noi cling c6 kha nhiéu khu chung cu cG
& trong ndi thanh. Mét sé khu vuc chung cu téi thiét cling
c6 thé [a mét phan dé nghién clu vé két ndi TOD, trong d6
phat trién TOD sé gidi quyét van dé tai dinh cu cho ngudi
dan & cac khu chung cu d6, d6ng thdi sé b6 sung thém
dugc thuong mai dich vu cling nhu ha tang xa héi cho khu
VUC.

D6i v6i khu vuc phat trién d6 thi mdéi phia Déng vanh
dai 4 va Bac séng Hong, hién trang la khu vuc dang xay
dung phat trién d6 thi dan xen gitta khu vuc da xay dung
va khu vuc chua phat trién, c6 quy dat, cing l1a khu vuc
thuén lgi phat trién hé théng TOD.

TOD & day c6 2 vai tro: Tha nhat, gidi quyét van dé vé
giao théong, mat do dan cu, nhu cau giao thoéng; Thi hai,
do con céc quy dat phat trién méi nén ciing tao diéu kién
phat trién kinh té va chinh cac quy dat phat trién mai nay
s& tao ra ngudn luc dé dau tu phat trién hé théng DSDT.

Khu vuc phia Déng dudng vanh dai 4 va khu vuc Bac
s6ng Hong cing 1a khu vuc gan nhu phat trién rat thuan

Igi, phat trién mgi rat nhiéu. Day la khu vuc ¢ diéu kién
phat trién manh hé théng DSPT ciing nhu TOD 16n dé khai
thac quy dat, tao dung nhitng dé thi mai mang tinh chat
hién dai va tao diéu kién dé thuc ddy phat trién thanh phé
theo chuang trinh phat trién d6 thi...

Theo @6, du kién khu vuc phia Nam cta noi d6 lich sk,
khu vuc D8ng Pa, phat trién TOD dua trén cac tuyén DSPT
nhu tuyén s6 2, tuyén sé 3, tuyén s6 5 va phat trién dua
trén co s& moét s dau maoi giao théng két ndi hé théng
mang ludi giao thong dudng sat va mét s6 quy dat khai
thac khi tai thiét cac khu chung cu, chdng han nhu khu vuc
Kim Lién, khu vuc Tan Mai, day cling 1a cd s& dé phat trién
mot s6 diém. Riéng khu vuc néi d6, ngoai viéc phat trién
nha & chi yéu cho viéc tai dinh cu, sé tap trung phat trién
chutc ndng thuong mai, dich vu, du lich va ha tang hé trg
cho khu vuc néi do.

Du kién vé phat trién hé théng TOD & khu vuc phia
Dong vanh dai 4 dua trén cac tuyén DSDT nhu tuyén sé 7,
tuyén s6 8, tuyén s6 4 va mot sé tuyén hudng tam khac...

DE XUAT PHAT TRIEN TOD TREN BINH DIEN TOAN
TP.HCM

DPéi véi TP.HCM, PGS.TS Vi Anh Tudn - Giam déc Trung
tam Nghién ctu GTVT Viét Buc (Trudng Pai hoc Viét Buc)
cho biét, nhom nghién ctru cha Trudng Pai hoc Viét Duc da
thu thap sé liéu vé dan s6, quy hoach BSPT va céac nha ga
dé danh gia tiém nang vé phat trién TOD cho TP.HCM trén
binh dién toan thanh phé.

Két qua cho thay, dén thai diém hién tai, chua c6 moét
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quy hoach vé phat trién d6 thi trén nguyén ly ca TOD, boi
dudi 25% dan sé séng trong ban kinh 500 m ti cac nha ga
nay so vai cac chudn cha qudc té dat tir 40 - 50% la thap.
Thu hai, 6 sy chénh léch vé mat tiép can, tuc la ty |é
phan tram dan s6 nam trong ban kinh phuc vu thap. Vi du
nhu khu vuc d6 thi noi d6 la 44%, ven néi la 25%, ven d6
7%, ngoai 6 2% va vung néng thon 0%. C6 nghia la BSDT
khéng t6i dugc ving nong thon, ngudi dan & cac vling
ngoai 6 ti€p can giao thong céng cong vo cung kho khan.
Cuéi cung la cac du an nha 6, theo sé liéu cia nam 2015,
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TP.HCM chi c6 17% trong s6 1.000 du an nha 8 nam trong ban
kinh phuc vu 500 m tir cac nha ga. Nhu vay, véi Quyét dinh
s6 568/QD-TTg ngay 08/4/2013 cta Thi tudng Chinh phu
phé duyét diéu chinh quy hoach phat trién GTVT TP.HCM
dén nam 2020 va tam nhin sau nam 2020 (Quy hoach 568),
& trong ban kinh 200 km va véi su phan b6 vé dan cu nhu
hién nay, muc do ti€p can nhu thé nao, néu thay déi thi co
cach nao thay déi dé ngudi dan ti€p can giao théng cong
céng tét hon dé bado dam DSPOT va giao théng céng cong
dap ung trén 50% nhu cau di lai cila ngudi dan theo tam
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nhin, muc tiéu chinh tri ma chung ta dat ra?

Vé néi dung nay, nhém nghién ciu dua ra 3 kich ban: A,
B va C. Kich ban A c6 BSBT nhung khéng c¢6 TOD; Kich ban
B c6 BSDT nhung tap trung TOD vao khu vuc trung tam;
Kich ban C c6 TOD, ngoai trung tam ra sé phat trién cac
trung tdm & bén ngoai va phat trién dé thi doc hanh lang;
tir d6 dua ra phan tich, nhan dinh vé kha nang tiép can sé
thay d8i nhu thé nao(?).

Dya vao mo hinh mé phong ma nhém nghién cdu tinh
toan, kich ban C dem lai hé s8 tié€p can cao nhat. Néu tinh
phan tram dan sé theo muc do ti€p can, vai kich ban C trén
50% dan sé c6 diéu kién tiép can giao thong cdng cdng tot
nhat, tét va hon ca tét.

Diéu nay cing bao dam rang, véi cau truc do6 thi mai,
muc tiéu vé giao théng cong cdng dap ung 50 - 60% nhu
cau di lai hang ngay vao ndm 2040 - 2060 mgi thanh hién
thuc.

PGS.TS Vi Anh Tuadn cho rang, ti nhiing két qua nghién
clru, phan tich trén, ching ta phai thay déi quy hoach, thay
dé&i trong thuc hién cac du an dau tu, ké cd cac du an vé
phét trién dé thi.

Nhom nghién clru dé xuat nén chon kich ban C dé trién
khai trong quy hoach chung hién nay dang lam, dé béao

dam % dan sé trong tuong lai c6 thé tiép can tét cac dich
vu giao théng cong cdng.

PGS.TS Vi Anh Tuan déng thai cho biét, nhém nghién
ctu da lam viéc vsi nhom tu van dang lam quy hoach
chung cta TP.HCM va ap dung cac nguyén tac nay vao cho
quy hoach chung cia TP.HCM v&i muc tiéu: Mat d6 BSBT
30 - 40 km/1 triéu dan; 70% dan so sé ti€p can cac nha ga
trong 10 phat di b6, va thi phan cta giao théng céng cong
dén nam 2060 sé dap tng 50 - 60%.

Véi quan diém dua ra nhu vay, nhém nghién ctu da
ra soat sy phat trién dé thi ctia TP.HCM bao gém trung
tam va cdc tiéu trung tam, trén cc s& do vé lai, diéu chinh
lai Quy hoach 568 cta BDSDT TP.HCM dé dat dugc mang
lugi giao thédng cdng cdng theo dé xuit véi téng cong 13
tuyén véi 518 km va dat dugc muc tiéu 37 km DSDT/1 triéu
dan; trong dé gém: 7 tuyén dudng sat xuyén tam, 2 tuyén
dudng sat vanh dai, 3 tuyén dudng sat két néi vung va 1
tuyén tramway chay doc séng Sai Gon.

VGi dé xuat nay, PGS.TS Vi Anh Tuan cho biét, nhu cau
vé v6n sé tang, tham chi ting gdp 2 1an so vai hién nay. Dé
trién khai dé xuat trong thuc t&, can c6 mot thiét k&, huéng
dan cu thé cho tirng khu vuc da phat trién, khu vuc dang
phat trién va khu vuc chua phat trién...
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Hoan thién céng tac quy hoach
khu céng nghé cao gop phan thuc hién
muc tiéu phat trién KHCN quéc gia

THS.KTS NGUYEN THI HONG VAN®

Trong béi canh chua cé du cac quy dinh phap luat cho céng tac thiét ké quy hoach, xay
dung khu céng nghé cao, viéc xay dung hudng dan thiét ké quy hoach khu céng nghé

cao la can thiét va cap bach.

hu cong nghé cao (KCNC) dugc hinh thanh véi muc

tiéu gop phan xay dung nang luc nghién ctu - phat

trién trong linh vuc céng nghé cao (CNC) cla dat

nudGc; tao moi trudng thuan Igi nham thu hat vén,
CNC, nhan luc CNC trong nuéc va nuéc ngoai, gép phan xay
dung céc nganh c6ng nghiép CNC lam déng luc phat trién
kinh t&; gan két gilta dao tao, nghién ctu - phat trién CNC
vGi san xudt va dich vy, thic ddy déi mai cong nghé, uem
tao doanh nghiép CNC va thuong mai héa CNC; nang cao
trinh dé céng nghé san xuat va stc canh tranh clia cac san
pham hang hda, dich vu. Hién tai viéc thiét ké quy hoach cac
KCNC dugc thuc hién ma chua c6 cac huéng dan théng nhat
trén pham vi cd nudc, gay nhiéu khé khan cho cong tac lap
va quan ly quy hoach. Viéc nghién ciu, dua ra huéng dan
quy hoach KCNC nham hoan thién céng tac quy hoach, quan
ly KCNC, gép phan thuc hién muc tiéu phat trién KCNC noi
riéng va phat trién KHCN dat nudc néi chung.

I. TONG QUAN VAN BAN PHAP LUAT QUY PINH VE
KCNC

KCNC bat dau dugc nghién ctru, dau tu xdy dung ti sau
khi c6 Nghi quyét Hoi nghi Trung uong s6 02-NQ/HNTW
ngay 24/12/1996 vé dinh huéng chién lugc phat trién KH&CN
trong thai ky cdng nghiép hoa, hién dai hod va nhiém vy dén
nam 2000.

Theo Diéu 31 Luat CNC 2008: “KCNC la noi tap trung,
lién két hoat ddng nghién clru va phat trién, ing dung CNG;
uom tao CNC, uom tao doanh nghiép CNC; dao tao nhan luc
CNG; san xudt va kinh doanh san phdm CNC, cung tng dich

™ Vién Quy hoach dé thi néng thén quéc gia
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vu CNC”. Theo Diéu 32: “Khu néng nghiép tng dung CNC la
KCNC tap trung thyc hién hoat déong ung dung thanh tuu
nghién ctiu va phat trién CNC vao linh vuc néng nghiép”. Nhu
vay, c6 2 loai hinh KCNC la KCNC va khu ndng nghiép ting
dung CNGC; cac KCNC do Tha tudng Chinh phu quyét dinh
thanh lap.

Cac KCNC dugc nha nudc uu tién dau tu nham tao dung
khéng gian, méi trudng thuan Igi cho phat trién KHCN. KCNC
Hoa Lac dugc thanh [ap nam 1998, KCNC TP.HCM nam 2002
va KCNC Da Ndng nam 2010. 3 KCNC trén da duoc dau tu ha
tang déng bo va di vao hoat déng véi muc d6 thanh cong
khac nhau. KCNC sinh hoc Déng Nai dugc thanh ap nam
2016, da c6 cac hoat ddong dau tu, san xuat; tuy nhién gap
nhiéu khé khan va it hiéu qua. Cac khu néng nghiép tng
dung CNC dugc hinh thanh muén han gom Khu néng nghiép
Ung dung CNC Hau Giang (2012), Khu ndng nghiép ting dung
CNC Phu Yén (2013), Khu néng nghiép ting dung CNC phat
trién tdbm Bac Liéu (2017), Khu néng nghiép tng dung CNC
Thai Nguyén (2021), Khu néng nghiép ting dung CNC Quang
Ninh (2021). Cac khu néng nghiép ting dung CNC déu dang &
giai doan bat dau dau tu xay dung mét sé cdng trinh ha tang,
cdng trinh hanh chinh va mét sé it cac dy an th nghiém san
xudt ndéng nghiép ting dung CNC.

Cac quy dinh phap ly cho cong tac thiét ké quy hoach
KCNC dugc dua chi yéu ti quy dinh vé phat trién KCNC va
quy dinh vé quy hoach xay dung khu chtic nang.

(1) V& phat trién KCNC: Tu khai niém va nhiém vu cla
KCNC trong Luat CNC c¢6 thé xac dinh cac chic nang chinh
cta KCNC bao gém: Nghién ctu phat trién, dao tao, uom tao,
san sudt, trinh dién, kinh doanh, ngoai ra cé thé c6 chiic nang



Khu cong nghé cao Hoa Lac sau hon 2 thdp ky thanh lap.

8, ché xuat, bdo thué... Luat CNC cling quy dinh cac linh vuc
dugc uu tién dau tu trong KCNC (gém cac cdng nghé: Théng
tin, sinh hoc, vat liéu méi, tu ddng hoéa); quy dinh tiéu chuan
cta doanh nghiép CNC, co s& uom tao CNC. Quyét dinh s6
38/2020/QD-TTg ban hanh danh muc 99 CNC dugc uu tién
dau tu phat trién va danh muc 107 sdn phdm CNC dugc
khuyén khich phat trién.

Cac ndi dung van ban phdp luat trén xac dinh cac
thanh phan chiic nang can va dugc phép bé tri trong
KCNC. bay cling la théng tin it 6i tao co sd cho cong tac
thiét ké quy hoach KCNC. Thuc té nay cho thdy cé rat it
quy dinh vé viéc té chic khéng gian, chic nang hoat dong
trong KCNC, cing nhu chua c6 yéu cau cho viéc thiét ké
quy hoach KCNC.

(2) Vé quy trinh, ndi dung, sdn pham, quy hoach KCNC
thuc hién theo néi dung quy hoach khu chiic ndng cda Luat
Xay dung nam 2014 (stra di, b6 sung tai Luat sé 35/2018/
QH14), Nghi dinh 44/2015/ND-CP, Thong tu 04/2022/TT-BXD
va cac quy chuan, tiéu chuan ky thuat xay dung. Néi dung
quy hoach khu chtic ndng (trugc day la khu chiic nang dac
thu) ra doi nam 2014 la cac quy dinh la chung cho cac loai
hinh khu chdic nang, nén khi 4p dung cu thé cho thiét ké quy
hoach KCNC con gép nhiéu khé khan.

Thuc tién phat trién KCNC cho thdy hé théng van ban
phap luat quy dinh vé thiét ké quy hoach KCNC con chua day
du, cac nhan thuc vé KCNC chua rd rang. Do d6, viéc lap quy
hoach KCNC chua c6 su théng nhat. DE xay dung dugc cac
hudng dan quy hoach KCNC can danh gia ky thuc trang quy
hoach, dau tu phat trién, hiéu qua hoat dong cac KCNC hién
c6 va nghién cuiu ky cac kinh nghiém quéc té.

Il. THUC TRANG PHAT TRIEN CAC KCNC VIET NAM

2.1.Panh gia thuc trang quy hoach cac KCNC hién cé

Ca sd lap quy hoach chung 3 KCNC Hoa Lac, TP.HCM va ba
Nang dua trén cac can cr phap ly gém Quy ché KCNC, KCX,
KCN (1997); Quy ché KCNC (2003); Luat CNC (2008). Cac van ban
nay chi quy dinh nhiing ndi dung hoat déng can cé va cac yéu
cau, tiéu chuan cla cac t6 chic ca nhan can dat dé dugc phép
hoat dong tai KCNG; khéng ¢6 céc quy dinh vé quy hoach, t6
chutc khong gian, dat dai, ha tang... Vi vay, quy hoach chung
xay dung cac KCNC chl yéu dua trén cac van ban huéng dan
vé 1ap quy hoach d6 thi va viéc hoc tap, chuyén hoa cac kinh
nghiém nuéc ngoai phu hgp véi thuc té cta Viét Nam.

Cac ndi dung chui yéu cta cac d6 an quy hoach chung xay
dung KCNC nhu sau:

a) Quy mé, vj tri:

Quy mé: Cac KCNC ¢ quy mé tuang déi giéng nhau (913
- 1.586 ha), riéng KCNC sinh hoc Déng Nai la KCNC don nganh
nén quy mé nhd hon (208 ha). Cac khu néng nghiép tng
dung CNC (trt khu néng nghiép ting dung CNC Hau Giang
quy mé 5.200 ha) c6 dién tich nho (106 - 460 ha) dén nay hau
nhu chua trién khai dugc nhiéu.

Vi tri: KCNC Hoa Lac la mot bé phan chiic ndng trong dé
thi mai Hoa Lac, ndm cach trung tam Ha Néi 40 km, dan dén
két noi cla KCNC Hoa Lac véi Ha Noi gdp nhiéu kho khan, gay
trd ngai 16n cho su phat trién cta khu. Trong khi d6, KCNC
TP.HCM nam ngay tai TP Thi Duic, c6 san ha tang giao théng
déi ngoai, ké can Pai hoc Quéc gia TP.HCM - nai cung cép
nhan luc chat lugng cao cho thanh phé va KCNC, bao quanh
b&i 42 KCN va KCX ctia khu vuc kinh té trong diém phia Nam;
gan cac khu dan cu va ha tang xa hoi kha day da, gidp cho
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khu CNC nay c6 nhiing diéu kién phat trién manh mé.

b) Du bdo quy mé dan s6: Mbi KCNC ¢6 cach tinh toan du
bado dan s6 khac nhau tuy thudéc muc tiéu, dinh huéng téng
thé dé thi ndi chung va véi KCNC néi riéng. KCNC Hoa Lac
nam trong dé thi Hoa Lac nén viéc tinh toan phan bé dan
s6 KCNC Hoa Lac do d6 én quy hoach chung dé thi Hoa Lac
quyét dinh. Theo d6 KCNC Hoa lac dugc phan bé quy mé dan
$6 100 nghin ngudi trén téng dan s6 500 nghin ngudi clia 46
thi méi Hoa Lac, bao gém dan cu ctia khu nha & chuyén gia,
c6ng nhan va nha & dé thi. Quy hoach téng thé KCNC TP.HCM
khéng tinh toan quy mé déan sé nhung cé phéan bé chi tiéu
gan 8% va diéu chinh tang Ién 11% t6ng dién tich d&t KCNC
danh cho dat khu 6, cho déi tugng chuyén gia va cong nhan.

¢) Cdic khu vuc chiic ndng: Cadc KCNC ¢ quy mo va cdu trdac
cac khu vuc chiic nang tuong déi gidbng nhau, dap Ung yéu
cau clia Luat CNC. Cac khu vyc chiic nang chinh bao gém: Khu
trung tam hanh chinh, quan ly, khu nghién ctiu - phét trién,
khu gido duc va dao tao, usm tao, khu san xuat, khu ha tang ky
thut dau mai va giao théng, khu nha G, cay xanh canh quan.

d) Co cdu su dung ddt: Nghién clu, téng hgp co ciu st
dung d4t ctia 3 KCNC cho thdy mét s6 dac diém sau: Dat cay
xanh canh quan dugc quan tam, chiém ty & cao t 18 - 23%
toan khu; dat giao théng chiém khoang 18 - 22% dat xay
dung; dat danh cho khu san xudat chiém ty trong cao nhét,
khoang 35 - 40%; dat nghién ctiu phat trién, dao tao, uom tao
khoang 20 - 30%; dat hanh chinh, dich vu va nha & 15 - 25%.
Panh gid chung cho thay, hién nay cdc KCNC c6 ty |é 1ap day
cao van chd yéu dya vao san xuat cong nghiép. Cac khu vuc
nghién ctu, dao tao, uom tao co ty 1é 1ap day thap. Khu vuc
trung tam hanh chinh con nhiéu dat bo tréng.

e) Chi tiéu st dung ddt: Cac dé an quy hoach xac dinh chi
tiéu st dung dat bao gom: Mat dé xay dung, tang cao (t6i da,
t6i thidu) va hé s6 st dung dat.

Vé mat dé: Déi vai khu san xuat, thudng quy dinh t6i da lay
theo quy chudn d6i véi KCN 1a 60%. Cac khu vuc khac dua trén
chi tiéu théng dung clia cac khu van phong la téi da 40 - 45%.
Tuy nhién, mat do xay dung nhu vay thuong khéng phu hop
vGi yéu cau méi trudng canh quan chat lugng cao ciia KCNC.

Vé tang cao: Méi d6 én cé cach quy dinh khac nhau va
khong dua ra nguyén tac. KCNC Hoa Lac khéng quy dinh vé
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chiéu cao, KCNC TP.HCM ban dau quy dinh chiéu cao rat thap
(2 - 3 - 6 tang do6i vai ting khu), sau da diéu chinh tang lén (6
- 9- 16 tang). KCNC Da Nang quy dinh cac chi tiéu cao, tham
chi cao hon KCNC TP.HCM (vé mat do xay dung), tuy nhién
cac cdng trinh xay dung thuc té c6 chi tiéu thap hon quy dinh
rat nhiéu.

f) V& dinh huéng phdt trién khéng gian: Cac chuc nang
nghién cttu phat trién, vudn uom, dao tao nghién ciu thudng
b6 tri két hgp véi nhau. Khu vuc san xudt la moét trong 3 khu
chtic ndng chinh cia KCNG, thuong dugc nhin nhan nhu KCN
thé hé méi. Cac KCN dich vu hd trg, khu bao thué, khu ngoai
quan, kho tang, logistic, hdu can thudng dugc két hgp cung
khu vuc san xudt dé bé trg cho hoat ddng san xudt trong
KCNC. Khu & c6 thé gan ké khu vui chai, gidi tri va dich vu cong
céng, cling nhu cac khéng gian mé quan trong ctia KCNC.

g) Ha tdng KCNC:

Ha tang xa hoi: Cac cong trinh ha tang xa hoi co ban dugc
quy hoach theo tiéu chuan, quy chudn vé quy hoach db thi.

Ha tang ky thuat: Pugc tinh toan theo tiéu chuén, quy
chuén d6 thi va KCN. Néi dung cay xanh va giao théng dugc
thiét ké vai chi tiéu & muic cao. Giao théng truc chinh noi khu
réng 50 - 60 m; Cac duong giao théng khac trong khu cling
rong 15 - 30 m. Cap dién dugc uu tién bé tri nhiéu nguén
dién dam bao cap dién lién tuc. Hé thong théng tin chat
lugng duding truyén 8n dinh. San nén va thoat nudc mua hé
sO an toan cao. Thoat va xu ly nudc thai bang cong nghé tién
tién. Hé théng cdp nudc dugc quan ly va van hanh theo tiéu
chuén cao.

2.2.Panh gia thuc trang dau tu phat trién tai cdc KCNC

Thuc trang dau tu phat trién phan anh ré nét muc d6 hap
dan va nhu cdu dau tu phat trién CNC tai cac viing khac nhau.

KCNC Hoa Lac dugc dinh huéng thanh d6 thi KHCN, tap
trung dao tao nhan luc, uom tao céng nghé va déi méi sang
tao. Muc tiéu cta khu 1a phéat trién cong nghé 16i véi dinh
huéng cac trung tam, vién nghién ctru. KCNC Hoa Lac dugc
nha nudc tap trung uu tién dau tu, cé chinh sach uu dai thu
hat dau tu linh vuc CNC. Hién nay da c6 cac doanh nghiép
hang dau vé cong nghé, céng nghé théng tin va truyén
théng clia Viét Nam tap trung tai khu; da c6 nhiéu cong trinh,
cd s& nghién ctu phat trién CNC do nha nudc dau tu; da hinh
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thanh lién két gitta nghién clu, dao tao va san xudt cong
nghiép. Tuy nhién, khu nay van dang & tinh trang cham phat
trién, ty 1& 1ap day thap va nhiéu cong trinh khéng hoat déng.

Khac véi Hoa Lac, KCNC TP.HCM hudng nhiéu dén cong
nghiép CNC, ¢6 ty Ié lap day nhanh, thu hat dugc nhiéu
doanh nghiép dau tu nudc ngoai Ién, thu hat nguén nhan
Iuc, gop phan thay d8i su phat trién kinh té cta thanh phé.
Dén thang 11/2023, KCNC ¢6 160 du an con hiéu luc. Trong
d6 c6 70 dy an san xuat CNC; 18 duy an dich vu CNC; 21 du an
nghién cdu phat trién (R&D); 9 du 4n dao tao, uom tao; 23
du &n céng nghiép hé trg CNG; 9 du an thuong mai, dich vy;
10 du &n phat trién ha tang. Nhiéu du &n cla cac tap doan,
doanh nghiép CNC nhu: Intel (Hoa Ky), Samsung (Han Qudc),
TTI (Buc), NTT (Nhat Ban)...

I1l. KINH NGHIEM QUOC TE TRONG PHAT TRIEN KCNC

Trén thé gidi c6 nhiéu thuat ngr dugc hiéu véi ndi ham
KCNC. Cac thuat ngr ngay cang phong phu cuing véi nhiing
bién d6i da dang vé ban chat va chiic nang. Trong dé, st dung
phé bién nhat Ia “Science Park” (ScP) ctia IAS hay cu thé hon
la “Science and Technology Park” (STP) cia UNESCO. Nghién
clu mot s6 STP dién hinh trén thé gidi dé rit ra nhiing kinh
nghiém phu hgp vé thiét ké quy hoach KCNC tai Viét Nam:

3.1. Stanford Research Park

Stanford Research Park la mét trong nhiing STP thé hé
dau tién dugc thanh 1ap nam 1951 c6 dién tich 84,5 ha vao
nam 1953 va ma& réng lén 311 ha vao nam 2016 vé&i 23 nghin
ngudi lam viéc. Stanford Research Park nam & trung tam
cdng dong doanh nghiép Thung liing Silicon va dugc coi la
nhan t6 chinh trong su hinh thanh va phét trién Thung ling
Silicon. Pai hoc Stanford da cho thué dat dé phat trién cac
nghién ctru vé cong nghiép CNC nhu dién t, cong nghé sinh
hoc, phan cliing va phan mém, khéng gian vi try. TU ndm
1951, Stanford Research Park da tré thanh tru sé va chi nhanh
R&D cua cac céng ty tién phong: Varian Associates, VMware,
Lockheed Martin, SAP, HP, Tesla... Hién tai, v&i hon 150 céng
ty hang dau dang thué, khu nay van duy tri danh tiéng &
déng cap thé gidi. Vé thiét ké quy hoach, Stanford Research
Park c6 mot s diém néi bat:

C6 vi tri thudn lgi: Nam & phia Nam cutia khu vuc Vinh San

Francisco c6 diéu kién tu nhién tuyét dep véi nhiéu hoat
dong kinh té 16n; gan dai hoc Stanford va 3 san bay. Nam trén
dudng cao téc lién két cac thanh phé. Dugc bao quanh baoi
cac trung tdm nghién cliu va cdng ty céng nghé.

T6 chuc dugc cac tuyén giao théong cdng cong tao két néi
t6t & trong va ngoai khu.

C6 mét cong vién I6n va hé thong cay xanh dugc noi két
lién hoan. Mat do xay dung thap khoang 20 - 25% va cay xanh
dugc cham séc tao hinh anh ciia mot cong vién 16n véi cac
toa nha &n hién.

C4c co s& nghién cdu phat trién cong nghé cao dugc bé
tri dan xen va bam theo khung giao thong va khung thién
nhién, dam béo kha nang ti€p can thuan lgi va méi trudng
canh quan tét.

Cong trinh kién trac thap tang (2 - 9 tang), hién dai, than
thién méi trudng. Méi khu vuc/cong trinh 13 san pham kién
tric mang phong cach riéng biét, tao biéu tuong clia cac
cong ty cong nghé.

3.2. Cong vién c6ng nghé cao Zhangjiang (ZJ -
Zhangjiang High-Tech Park)

Cong vién cong nghé cao Zhangjiang c6 dién tich 455 ha,
thanh lap ndam 1992 tai Thugng Hai, Trung Qudc. N6 dugc van
hanh bai cong ty phét trién céng vién CNC quéc gia Zhangjiang
va biét danh “Thung lting Silicon Trung Quéc”. Cong vién hién
dang phuc vu 110 vién nghién cttu va phat trién, 3.600 doanh
nghiép va hon 100 nghin ngudi lam viéc trong linh vuc nghién
ctu. Nganh céng nghiép ndi bat nhat tai ZJ 1a nganh céng
nghiép IC (cac mach tich hop; dién tirvi mé, chat ban dan), tiép
dén la cong nghé phan mém va vi sinh.

VGi s6 lugng 16n céc tai nang khoa hoc cong nghé cé
trinh d6 cao tang dan, su phat trién cta ZJ nhu mét d6 thi
c6ng nghiép da khong du dé dap (ng nhu cau cda thé hé
nha khoa hoc méi tai Zhangjiang. Chinh quyén TP Thugng
Hai da dua ra sang kién phuc héi d6 thi va cong bé chién
lugc phuc héi cong vién sang tao Zhiangjinag (ZJ Inno-Park),
nham muc dich nang cap dé thi va nang cap canh quan trong
cong vién CNC nay. Cong vién CNC da dugc hoan thién ting
budc, tao cudc séng chat lugng, sinh thai thu hat dugc cac
chuyén gia lanh nghé.

3.3.Khu One-North, Singapore
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One-North nam ngoai vi Queenstown, Singapore. C6
8 phan khu chinh ndm gilra cac tuyén giao thong va cong
vién cay xanh: Biopolis (cong nghé y sinh), Fusionopolis
(cong nghé théng tin, truyén théng, khoa hoc va ky thuat),
MediaPolis (c6bng nghé théng tin), Vista (khu thuong mai dich
vu), Launchpad (khu uom tao va khéi nghiép), Nepal Hill (khu
phat trién tai nang), Rochester Park, Wessex (khu nha &) va
Ayer Rajah (cac nganh mgi néi).

Pay la mét "trung tam khoa hoc" v&i muc dich la tao ra
mot cong déng co thé séng, lam viéc va thu gidn cung nhau.
Quy hoach tam nhin nam 2020 ctia One-North huéng dén
su két ndi, thic ddy su hop tac da nganh trong cong nghiép
mai. Quy hoach véi mat dé cao dé tang cudng su séng dong,
tinh bén ving va stic manh t8ng hgp trong khu vuc. One-
North dugc thiét ké nhu mét mang lugi xa héi day dac. Bén
canh cac vién nghién clu va phét trién céng nghiép la cac
nut thuong mai va dan cu, khach san, trung tdam mua sam,
nha hang sang trong va quan bar. M6t céng vién réng 16 ha
lien két cac cum chuc nang trong One-North.

IV.DE XUAT KHUNG HUGNG DAN QUY HOACH THIET
KE KCNC

Véi trinh dé phat trién cta Viét Nam, viéc hoc tap kinh
nghiém thuc tién clia cac nudc phat trién trén thé gigi la can
thiét. Can thu hut dugc cac tap doan CNC da quéc gia vao
dau tu sdn xudt; qua d6, cac té chiic CNC trong nudc c6 thé
ti€p can dé tirng budc phdi hop, hoc hdi, nang cao trinh db.
D& lam dugc diéu nay, Quy hoach KCNC can uu tién ty trong
khu vuc sdn xudt va cac khu phu trg hé trg phat trién san
xuat, dac biét lién quan dén dau tu nudc ngoai.

Nguyén tac: Hudng dan thiét ké quy hoach KCNC can
bam sat cac van ban quy pham phap luat lién quan. Téng
hop, ké thira va diéu chinh néi dung quy hoach cac KCNC da
thuc hién, nham giai quyét cac bat cap hién tai. Tham khao
kinh nghiém nudc ngoai, co diéu chinh phu hop vai thuc tién
cua Viét Nam.

Khai niém, cac loai hinh, chiic ndng, muc tiéu nhiém vu phat
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trién khu CNC: Tuan thi Luat CNC 2008 va cac Luat lién quan.

Quy trinh, ndi dung yéu cau quy hoach KCNC: Thuc hién
theo Luat Xay dung nam 2014 (sifa d&i, b sung tai Luat s6
35/2018/QH14), Nghi dinh 44/2015/ND-CP, Thong tu 04/2022/
TT-BXD; cac quy chuén, tiéu chudn ky thuat xay dung.

Cac hoat dong, san pham CNC dugc uu tién bé tri trong
KCNC: Tuan th Quyét dinh s6 38/2020/QD-TTg vé danh muc
CNC va danh muc san pham CNC dugc khuyén khich phét trién.

Huéng dan phuong phép tiép can va lap quy hoach KCNC
VGi cac ndi dung cu thé sau:

a) Xdc dinh quy mé, vi tri: Vi tri cia KCNC la yéu t6 quan
trong, quyét dinh sy thanh cong trong dau tu phat trién
KCNC. Can xac dinh vi tri gan (hodc c6 két néi tét véi) cac do
thi lén, cac dai hoc Ién, cadc KCN I6n.

b) Dy bdo quy mé ddn s6: Viéc du bao dan s6 can phai tinh
todn & quy mo réng I6n hon quy mo cda KCNC, né lién quan
t&i dinh hudng phat trién viing va dé thi, t&i vi tri va mai lién
hé ctia KCNC dén cac dé thi xung quanh.

¢) Xdc dinh cdc khu vuc chic ndng: Dap Ung yéu cau cla
Luat CNC. Cac khu vuc chic nang chinh clia mét KCNC
thudng bao gém: Khu trung tam hanh chinh, quan ly, khu
nghién ctu - phat trién, khu gido duc va dao tao, usm tao,
khu san xuat, khu ha tang ky thuat dau méi va giao thong,
khu nha 8, cay xanh canh quan. Ngoai ra cac KCNC khac nhau
¢6 thém cac khu chic nang nhu: Khu phan mém, khu giai tri,
thé thao, KCN hé trg, khu hau can, khu bao thué, khu logistics
va dich vu CNC, khu phu trg.

Trong d6 céc khu phan mém, dao tao, uom tao cé thé
dugc két hgp vai nghién clru phét trién; khéng gian céac khu
vuc nay nén dugc dau tu hap dan va sang tao dé tao nén su
thu gian va cdm hdng cho cac tai ndang cong nghé. Cac KCN
hé trg, khu hdu can, khu bao thué, khu logistics va dich vu
CNC 6 thé bé tri lién ké hodc két hop trong khu san xuét.
Khéng gian canh quan tai khu vuc chiic nang &, vui choi giai
tri va cdng cdng can dugc quan tdm dé tao nén chat lugng
méi trudng song, lam viéc va nghi ngoi hai hoa - tao dac
trung va triét ly phat trién ctia KCNC.



www.tapchixaydung.vn

d) Xdc dinh co cdu st dung ddt: Chiic nang san xuat cong
nghiép nén chiém ty trong lén, chic nang nghién ctu, dao tao,
uom tao ty trong thap han. Khu vuc trung tam hanh chinh nén
bé tri dién tich nhé va tich hop nhiéu chiic nang khac phu hop
vGi thuc t€ hoat dong ctia KCNC. Céc khu khéng can phan biét
chiic ndng qua chi tiét va cu thé, c6 thé két hop cac chic nang
tuong déng, phu hgp dé té chuic cac khu vuc hén hop, da dang
han, vira tao dugc hiéu qua st dung dat, da dang hoa hoat dong
va tranh viéc phai diéu chinh quy hoach khéng can thiét.

e) Tinh todn chi tiéu st dung dat: Mat dé xay dung cula
KCNC phu thudc vao dia hinh canh quan, quy mo va vi tri
cGia KCNC. Néu KCNC nam bén ngoai d6 thi, co dia hinh canh
quan tu nhién phong phu va quy mé KCNC I&n thi mat d6 xay
dung c6 thé thap. Néu KCNC ndm trong d6 thi, cc cong trinh
xung quanh c6 hé s6 st dung dat cao, gia tri dat dai cao thi
mat d6 xay dung can cao hon dé nang cao hiéu qua st dung
dat. Thiét ké chiéu cao céng trinh ngoai nhu cau nang cao hé
s6 st dung dat thi con dap ting nhu cau tao canh quan, hinh
anh, an tugng cdia cong trinh kién tric. Quy dinh vé tang cao
thudng ap dung vao tiing trudng hop cu thé lién quan dén
bao tén, bdo vé canh quan hodc an toan méi trudng.

f) Pinh huéng phadt trién khéng gian: Dua trén khung thién
nhién va ton trong diéu kién tu nhién, can phai phat huy
canh quan tu nhién dé tao nén khoéng gian canh quan dic
sac, dac biét la tai cac khu nghién ctru, dao tao, giai tri va nha
8. Xac dinh mot khu trung tam hanh chinh va dich vu & gila,
cac khu vuc chic nang khac & xung quanh khu trung tam
va lién két véi nhau moét cach hgp ly vé day chuyén. Khu vuc
trung tam c6 thé két hgp trinh dién, hdi hop, hoi thao, hén
hagp, cac cdng trinh cong cdng va dich vu thiét yéu. Khu trung
tam c6 thé c6 quang trudng, két hop kién tric dac sdc tao an
tugng va ddac trung cdla KCNC.

g) Pinh huéng phadt trién ha tdng KCNC:

Ha tang xa hoi: Cac cong trinh ha tang xa hoéi can dap tng
theo tiéu chuan, quy chuan vé quy hoach dé thi. B6 sung
thém mot s6 loai hinh cong trinh ha tang xa hoi dé nang cao
chat lugng cudc séng clia ngudi lam viéc tai KCNC.

Ha tang ky thuat: Bugc tinh toan theo tiéu chuan, quy
chuan d6 thi va KCN. Noi dung cay xanh va giao théng can
dugc thiét ké véi chi tiéu & muc cao. Cap dién dugc uu tién
chat luong dong dién & muc cao nhat, bé tri nguén dién du
phong dé dam bao cap dién 24/7. Hé théng théng tin hién dai,
chét lugng dudng truyén én dinh. San nén va thoat nudc mua
hé sé an toan cao, dam bao kha nang chéng ngap cuc bo khi
xay ra mua lén. Thodt va xU ly nuéc thai d@m bao sirdung cdng
nghé tién tién. Hé théng cap nudc dugc ldy tr ngudn dam bao,
dugc quan ly va van hanh theo tiéu chuan cao.

V. KET LUAN

Trong béi canh chua cé du cac quy dinh phap luat cho
cobng tac thiét ké quy hoach, xay dung KCNC, viéc xay dung
hudng dan thiét ké quy hoach KCNC la can thiét va cap bach.
Hudng dan thiét ké quy hoach KCNC sé gop phan hoan thién
cbng tac xay dung, phat trién cac KCNC, tao diéu kién cho
céng cudc phéat trién CNC chia dat nudc trong tuang lai.
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Dinh huéng t6 chuc khong gian phé di b6

khu vuc néi dé

e THS.KTS PHAM HOANG PHUGNG®
&t

Trong thdi gian vua qua, rat nhiéu dé thj da t6 chuc cac mo hinh khéng gian phé di bo,
dac biet la cac do thj lon nhu Ha N6i va TP.HCM. Bén canh mot s6 phé di bo dat dugc
két qua tich cuc, xudt hién tinh trang moét sé trudng hgp tuy da dugc dau tu déng bo
nhung sau khi dua vao st dung lai nam trong canh vang lang diu hiu, chua phat huy
dudc hieu qua trong thuc tién. Rat can cac dinh hudng cu thé va déng bo dé giai quyét

t6t van deé tren.

NHU CAU VA TIEM NANG LGN TG CHUC PHO DI BO
TRONG DO THI

Trong béi canh cac dé thi Viét Nam sau mot thai gian dé thi
hoa néng dan dén ha tang nhiéu dé thi trong mét sé trudng
hop bi qua tai kha nghiém trong. Pac biét la véi cac doé thi I16n
nhu Ha Néi va TPHCM, trong béi canh nhiéu khu nha cao tang
dugc phat trién nhanh chéng ca vé s6 lugng va khéi tich tang
cao dan dén tap trung mot s luong 16n cac khu vuc dan cu dan
dén su thi€u hut cac khong gian cong cdng phuc vu cho nhu
cau vui chai, giai tri, luyén tap thé thao, giao luu van héa cong
déng... Trudc nhu cau st dung ctia ngudi dan la rat 16n, dé khac
phuc tinh trang thi€u hut nay, bén canh viéc cai tao, xay mai hé
théng cac khéng gian cong cdng trong khu vuc noi dé, nhiéu
khéng gian phd di bd da dugc t6 chiic theo cac ndm tai trung
tam cac dé thi. Cu thé:

Tai TP Ha Noi, d6 thi dugc dan dau vé s6 lugng phd di bo trén
pham vi cd nudc, trén co s& kinh nghiém té chic thi diém khéng
gian phé di bé Hang Dao - Béng Xuan, chi ti nhirng nam 2016,
trén co s& dé an “Khong gian di bo khu vuc H6 Hoan Kiém va
phu can” cia UBND quén Hoan Kiém, khéng gian phé di bd mai
1an dau tién trd thanh hién thuc trén co s§ t6 chiic 16 tuyén phd
xung quanh hé Hoan Kiém dé t8 chiic vao cac ngay cudi tuan.
Theo théng ké cia Téng cuc Du lich, sau 7 ndm hoat dong, phd
di bd H6 Guom da trd thanh thuong hiéu, diém dén clia ngudi
dan va du khach trong, ngoai nuéc. Lugng du khach dén tham
quan trung binh mdi ngay cé khoéng 3 - 5 nghin ngudi, budi toi
[én dén 15 - 20 nghin ngudi dén tham quan. chi riéng nam 2018
dat trén 7,5 nghin ty déng doanh thu va c6 xu hudng tang déu
theo céc nam (khéng tinh thai gian xay ra dai dich Covid-19).
TUr ndm 2018, Ha Noi tiép tuc khai truang thém 3 tuyén phé di
b& mai nhu phé di bé Trinh Céng Son (2018), phé di bd Thanh
¢ Son Tay (2022), khu phé dm thuc dém két hop di bo tai Pao

™ Vién Kién triic Quéc gia, B¢ Xdy dung
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Ngoc Ngii Xa (2022), du kién sé ti€p tuc m& thém khéng gian
phd di bé - van héa khu vuc phé Tran Nhan Téng va viing phu
cén, vudn hoa, dudng dao quanh hé Thién Quang...

Tai khu vuc trung tam TP.HCM, hién da c6 4 tuyén phé di bg,
phé 8m thuc dang hoat dong gém dudng Nguyén Hué, Bui Vién
(quan 1), Nguyén Thugng Hién (quan 3), Ky dai Quang Trung
(quan 11). Ngoai khu vuc quang trudng trén dudng Nguyén Hué
duoc t6 chiic di bo toan thdi gian, cac khu vuc khac t6 chiic di bo
vao khung gi¢ nhat dinh dip cudi tuan, ngay 1€, Tét hoac khi co
su kién dac biét. Day c6 thé xem la con phé di bd dugc t6 chiic
rat thanh cong tai TPHCM khi dugc biét dén la thién dudng an
vat, diém checkin view cuc mé, phé chup hinh auto dep. .. Theo
dé an t6 chuic cac tuyén phd di bd khu vuc trung tam thanh phé
vlia dugc S& GTVT trinh UBND TP.HCM xem xét, phé duyét gan
day nhat, trong giai doan tir 2022 - 2025, bén canh cac tuyén
phé hién c6 sé c6 thém 22 tuyén phé di bd méi dugc té chuc
trong khu trung tdm néi d6. Bong thai hé théng ha tang dé
thi nhu bai dé xe, cay xanh, trang thiét bi d6 thi, hé théng giao
théng céng cong két néi ciing sé dugc nghién clru té chiic déng
b6 dé ddm bao kha nang st dung.

Panh gia chung, do tinh trang qua tai ha tang khu vuc néi dé
va viéc thi€u dugc dau tu trong nhiéu ndm nén thuc t€ nhu cau st
dung cac khéng gian cong cong néi chung, dac biét la cac khdng
gian phé di bo la rat Ion. Cling vai do, cac khéng gian tuyén phé
hién hiru trong khu vuc ngi d6 cac dé thi nhu Ha N6i va TPHCM véi
nhiéu dic trung vé van hoa lich s, kién tric canh quan ciing luén
chia dung nhiéu tiém nang va stic hat rat 16n dé t6 chic thanh
cong tac tuyén phé di bo, thu hit ngudi dan va khach du lich, phat
trién nang cao ddi s6ng van hoa, kinh té - xa héi cho d6 thi.

Tuy nhién, thuc tién cling cho thay hién trang bén canh mét
s8 tuyén phd di bd cdp do thi sau khi dugc trién khai dat dugc
nhiéu thanh céng nhu: Tuyén phé di bé H6 Guom (Ha Noi);
tuyén phé di bd Nguyén Hug, Bui Vién (TPHCM)... nhiéu tuyén
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phdé di bo khac tai khu vuc trung tdm dé thi sau khi dugc khai
truong lai nam trong tinh trang khéach tham quan va ngudi dan
dén thua thét, cac hang quan, dich vu thuong mai luén trong
tinh trang € dm.

Diéu nay dat ra viéc can sém co6 nhiing dinh hudng trong
cdng tac t6 chiic khéng gian phé di bd khu vuc trung tdm cac
d6 thi dé co thé dong gdp thiét thuc cho viéc nang cao chat
lugng cudc séng clia ngudi dan cling nhu tham gia phat trién
du lich va kinh t& dé thi.

PINH HUONG TO CHUC KHONG GIAN PHO BI BO
TRONG DO THI

Kinh nghiém tUr cac d6 thi phét trién trén thé gidi, phat trién
déng bo hé thong khéng gian cong cong, dac biét bao gém cac
khéng gian phdé di bé trong céac khu trung tam dé thi thudng
mang dén céac hiéu qua rat I6n vé nang cao chat lugng cudc
s6ng van héa tinh than cho ngudi dan, tao dung tinh nhan dién
va ban sdc dé thi, cing véi dé la kha nang thu hat khach du lich,
phét trién dich vu d thi va kinh té€ xa hdi dung ctia dé thi. D& c6
dugc su hap dan, vé nguyén tic chung, cac khong gian pho di
bé phai dat dugc dong thai cac tiéu chi:

(1) C6 tinh hap dan vé thdm my va van hda trén co s& truyén
tai rd nét ban sic do thi.

(2) Thuan tién vé giao théng ti€p can dac biét uu tién phuong
thuc giao thong cong cdng.

(3) Than thién vé&i ngudi di b, dac biét la cac nhém yéu thé
nhu ngudi gia, tré em, ngudi khuyét tat.

(4) Co tinh tién nghi va phong phu vé dich vu va thuong mai.

(5) Dam bao su an toan, han ché céc tai nan thuong tich.

Dua trén cac tiéu chi trén, qua nghién cttu danh gia, ra soét
thuc tién, cac trudng hop phdé di bo tai trung tam dé thi sau khi
khai truong khong dat dugc cong suat st dung nhu ké hoach la
do chua dat dugc 1 trong 4 tiéu chi, tham chi cé trudng hgp la

nhiéu tiéu chi cing ltic. Trong d6, tiéu chi s6 1 va 4 chiém da s6.

Do d6, mét s6 dinh hudng chung trong t6 chic khéng gian
phd di bo tai trung tdm cac dé thi trén pham vi ca nudc bao
gém:

(1). T6 chuc cac khéng gian phé di bd cé tinh tham my, mang
dac trung, nhan dién vé van héa, kién truc canh quan trén cg
s& bao ton va phat huy céac gia tri clia hé théng di tich lich su,
cong trinh kién trdc co gia tri trén pham vi tuyén phé. Cai tao
va gin gilr vé dep kién tric mat ding cla cac cong trinh doc
theo tuyén phé theo huéng da dang trong su théng nhat, han
ché cac kién tric xay mdi “lai cang, hoc doi” lam pha vé& kién
trdc cadnh quan. Do nhiing kho khan khach quan vé tinh sa hiiu
trong quan ly va tén tao cong trinh kién trdc cé gia tri nén day
1a n6i dung dugc can dugc ddy manh trong thai gian t6i, khic
phuc tinh trang con bd ngd nhu trong thdi gian trudc day.

(2). Trdnh hién tugng trién khai manh mun, nhé 1, can
nghién ctu trén quy moé toan d6 thi vé cai tao maé réng va két
n6i khéng gian phd di bd dé dat dugc cac yéu cau strdung, déng
thoi tao nén mét téng thé khdng gian phd di bd chung da dang,
hap dan, ban sac. Viéc két néi cho phép cac khong gian phé di
b6 gan nhau ¢6 su b trg vé cdng ning va chic nang st dung,
déng thai cho phép tan dung tiét kiém co s ha tang dugc dau
tu trén co s gia tang tan suat va kha nang st dung chung.

(3). Nham gia tang tinh hap dan, thu hat, nghién ctiu strdung
nhiéu hinh thic nghé thuat trang tri cong cong truyén théng
va hién dai nhu pano, ap phich, tugng diéu khac, tranh hoanh
trang, nhac nudc, dén chiéu nghé thuét... Uu tién ndi dung cac
tac phadm 6 tinh truyén théng, duong dai, c6 tinh két néi véi dia
di€m b6 tri. T6 chiic hé théng cay xanh (bao gém cay xanh bong
mat va cay xanh trang tri) déong bo hap dan, gidp khéng chi gia
tang tinh sinh thai ma con tao dung vé dep va tinh tién nghi s
dung. Thay thé cac vat liéu kém bén viing tai cac khu vuc san,
18i di, via hé... bang céc loai vat liéu mdi, ¢6 tinh thdm my nghé
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Canh quan twoi vui, ddc sdc tai phé' di bo Hé6 Guom (Ha Noi) va Nguyé~n Hué (TP.HCM).

Dinh B3cLip

5 t N
M | N Phé dibg hién hitu
b I Phddi bd mai

So do cdc tuyén phé di b tiéu biéu khu vuc trung tam dé thi tai Ha Ngi va TP.HCM qua cdc nam (Nguon anh: Internet)

thudt va bén viing.

(4). Vé cong nang, ap dung cac xu hudng mai trong té chiic
khong gian cong cong phd bién hién nay trén thé gidi nhu: cd
dong va chuyén dé héa, qudc té hoa, ban dia hda, cong nghé
hoa, da nang va linh hoat héa... T6 chiic da dang cac khéng
gian vui chdi, gidi tri, di b, luyén tap thé thao, giao luu van hoa
cdng déng danh cho ngudi dan cé tinh than thién véi ngudi di
bo, trong do6 dac biét uu tién véi cac nhém yéu thé nhu ngudi
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gia, tré em, ngudi khuyét tat... dam bao phu hgp vai tam sinh ly
va viéc st dung tién nghi.

(5) D& dat dugc tinh tién nghi, luu y t6 chiic t6t hé théng 16i
di b6, nha vé sinh cdng céng, dén chiéu sang dat chuan, von
hién la van dé con nhiéu ton tai trong cac khéng gian phd di
bo hién nay. V&i nhirng khong gian phé di bo chiu anh hudéng
tac ddong manh cla thai tiét, nghién ctu ap dung hé théng
cay xanh bong mat, mai che ¢6 dinh hoac di dong... Cac kinh
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Tinh tréng ving khdch tham quan tai tuyén phé di bé Trinh Céng Son, Triic Bach, Tran thn Téng (Ha Néi) (nguon: internet)

Heé tho”'ng mdt tién cong trinh nha o cii duoc bao t6n va chinh
trang két hop voi hé thong mdi nhe két cau thép che mua nang

tién nghi tai phé di bé China Town (Singapore), (nguon: tdc gid).

nghiém mai chia tich hop trén mat tién mot s6 cong trinh xay
dung thoi Phap thudc c6 thé déng thoi che mat cho khach bd
hanh trén cac via hé phé Trang Tién (Ha N6i) va Dong Khai (TP.
HCM) c6 thé 13 vi du rat tot.

(6). T6 chiic da dang hé théng céc hinh thic thuong mai va
dich vu @€ cé thé dap ting cling lic nhiéu nhu cu st dung clia
khéch du lich va ngusi dan. Uu tién t8 chic linh hoat va séng
tao nhiéu hinh thtic dich vu thuong mai theo cac phuong thic
t6 chiic mai nhu: két hgp ca trong nha va ngoai trdi, ngdm héa,
hodc tich hop trong cac khéi dé clia cac cong trinh cao tang tai
mot s6 vi tri ¢6 thé cho phép.

(7). T8 chtic khéng gian phé di bd gén nham téi hién va tao
mai lién hé kham pha véi cac cau chuyén lich sir clia dia phuong.
Nghién ctiu két hgp t6 chiic cac su kién van héa lich st, dac biét
la cac 1& hoi truyén théng, su kién am nhac, van hoa cong déng
thu hat da dang céc Ida tusi ngudi dan va khach tham quan du
lich. Trong thoi gian dau, dé han ché dau tu tran lan gy lang
phi cling nhu can tré cudc séng thudng nhat ctia ngudi dan, thi
diém thuc hién vao moét s thai diém trong tudn nhu ngay nghi
cudi tuan, ngay lé, tét...

(8). T6 chic hé théng giao théng tiép can déng b, trong dé
uu tién hé théng cac phuong tién giao théng céng cong nhu
xe buyt, dudng st dé thi... T6 chiic day du hé théng bai db xe
déng bo dap Ung nhu cau cho ngudi dan st dung phuong tién
giao théng ca nhan. Uu tién xay dung cac bai d6 xe ngam dé tiét
kiém dién tich dat vang do thi.

Khéng gian phé di bp ngam Sapporo (Nhdt Ban), nguon dnh:
tdc gid.

(9). T6 chiic @dm bao han ché cac tai nan thuong tich, trong
dé, cac khéng gian vui choi, giao luu van héa cdng déng han
ché t6i da phuong tién ca gidi chay cat ngang bén trong khéng
gian pho di bo. Cac cong trinh, thiét bi phu trg (ghé ngoi, dudng
déc...) phai dat chudn han ché cac tai nan thuong tich trong
qua trinh st dung.

KET LUAN CHUNG

Viéc t6 chiic ddng bd hé théng cac khéng gian phé di bo tai
khu vuc trung tam cac d6é thi hién nay la rat can thiét, khong chi
déap ung nhu cau st dung clia ngudi dan ma con gop phan tao
dung bén sac do thi, phat trién du lich va kinh té - xa hoi ctia do
thi. Tuy nhién, viéc phét trién hé théng cac khéng gian phé di bo
tai cac khu vuc trung tdm dé thi can tranh t6 chuc theo phong
trao ma can co sy nghién ctiu danh gia cac diéu kién theo 5 tiéu
chi cu thé, tir d6 cac quy hoach té chic khong gian va ké hoach
trién khai thuc tién cu thé dé dam bao dugc hiéu qua cao nhat.

TAILIEU THAM KHAO:

[1]. ThS.KTS Pham Hoang Phuang, “Xu hudng va nhu cau st dung khdng gian cong
cdng, ap dung cac kinh nghiém qudc té véi thuc tién tai Viét Nam”, tham ludn hoi thao
Khong gian cong cong trong dd thi Viét Nam, thuic trang va gidi phap, 8/2023.

[2]. ThS.KTS Pham Hoang Phuiang, “Chuyén dé kinh nghiém qudc té - Dé tai nghién
ctiu khdng gian cdng cong trong do thi Viét Nam”, 2022,

[3]. PGS.TS Luang Td Quyén, ThS.KTS Pham Thi Ngoc Lién, “T6 chiic khong gian phé
dibo trung tam Ha Noi”, Tap chi Kién tric s6 6/2022.
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PV: La ngudi gdn bé véi TP.HCM - dé thi Ién nhadt ca
nu'éc, 6ng c6 ddnh gid nhu'thé nao vé quy hoach thanh phé
trong su' phdt trién hon 40 nam qua?

KTS Khuong Van Muéi: Tiép can vdi su phat trién cda
thé gidi, trong hon 40 nam qua, TP.HCM da 6 su bién déi l6n
nhung bién d&i ting budc, tiing budc rat nhip nhang. Quy
hoach TP.HCM gén lién v&i su phét trién kinh té va nang cao
chat lugng s6ng clia ngudi dan. Ngoai khéng gian kién trac
canh quan, quy hoach TP.HCM con c6 hai nhanh, dé la quy
hoach ha tang ky thuat va ha tang xa héi, gibng nhu tay trai
va tay phai, khéng tach r&i nhau, anh hudng dén nhau. Trong
qua trinh phat trién, TP.HCM c6 nhiing van dé da dugc ting
budc thuc hién nhu sau:

Thi nhdt, @6 thi TPHCM ngay tir dau, co sG san xuat nam
xen 1an trong cac khu dan cu. Khi thanh phé cé 1 triéu dan thi
san xuat nam bén ngoai, nhung khi [én dén 3 triéu thi nam
xen lan va khi 1én dén 6 - 7 triéu dan thi co s& san xuat nam
gon trong d6 thi. Trong quy hoach hinh thanh cac KCN dé
tao cong an viéc lam cho dan, vira tap hgp cac co sé san xuat
duoc di doi tao diéu kién thuc ddy nén kinh té dé thi. Sau mot
thai gian, do lugng ngudi nhap cu tang nhanh dan dén viéc
cac khu dan cu ty phat cling theo dé dat ra nhiéu van dé vé
xa hoi, y té, gido duc, giao théng di lai va an sinh cho thanh
phé. Su phat trién cuc 16n cGa thanh phd kéo dai trong nhiéu
nam da hinh thanh ty phat cac khu dan cu cé mat do cao,
s6ng chen chug, thiéu ha tang xa hoi va ha tang ky thuat.
Nguyén nhan do cac KCN, KCX thu hat lao ddng & cac tinh
thanh trong cd nudc.

Tha hai, sau hoa binh théng nhat dat nuéc, lugng nguoi
nhap cu tang nhanh, thanh phé khéng chi giai quyét van dé
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KTS KHUGNG VAN MUCI:

Két néi vun
Bai toan dé TP.HCM
) phat trién bén viing

TRUNG KIEN (thuc hién)

vé chd &, cdng an viéc lam ma con cd y té va gido duc. Dac
biétlay té, gido duc thi ca viing phia Nam déu dén thanh phé
dé kham chira bénh, hoc tap va tiép cadn nhanh nén van minh
hién dai clia thé gigi. TPHCM da cé chién lugc va thuc hién
dau tu xay dung co s& gido duc & cac quan huyén. Dén nay,
sau nhiéu nam, vé co ban thanh phé da dam bao dugc cho
hoc sinh hoc tai chd, khédng phai di chuyén xa. Vé y té, thanh
phé da quy hoach va xdy dung nhiéu bénh vién ra ngoai
thanh d@é gidm tai cho cac bénh vién trong ndi @& ma van
dam bao dugc nhu cau kham chira bénh ngay cang cao cla
ngudi dan, nhu bénh vién Binh Chanh, bénh vién Nhi, bénh
vién Ung budu. Trong hé théng y té ciing hinh thanh nhiéu
bénh vién chuyén sau, déng thai thanh phé cling nang cap
cac trung tam y té cdp quan huyén. Viéc quy hoach ha tang
xa hoi nay sé gidm thiéu ap luc Ién ha tang giao thong.

Th ba, TPHCM da dugc diéu chinh quy hoach nhiéu
lan. Thoi ky khi méi thong nhat dat nudc, ching ta ¢ moi
chuyén gia Lién X6 sang ho trg. Sau do, cdng tac quy hoach
da dugc diéu chinh thudng xuyén, lién tuc, trén nguyén tac
gilr lai nhirng uu diém va phat huy t6i da lgi thé d6. Chang
han nhu quy hoach ti thai Phap bd tri nhitng con dudng tir
mat séng Sai Gon dan vao ndi do, quy hoach nay ngoai yéu
té giao théng con c6 chic ndang théng gid tir séng vao cho
phan dat lién bén trong. Méi lan diéu chinh, thanh phé déu
¢ danh gia nhitng thanh céng va han ché, han ché thi khong
thé tranh khéi nhung quan trong nhat 1a nhitng muc tiéu
mii nhon da thuc hién dugc. Dién mao cla thanh phé da
ting budc thay d6i han, thanh phé da tao dugc ban séc va co
nhiing nét riéng. Cong tac diéu chinh quy hoach tuong tng
véi moi trudng hién tai va thich &ng cho tuong lai. Puong
nhién, tdm nhin ciing khodng vai ba chuc ndm chirkhéng thé



lau hon béi ching ta khong thé tinh dugc su bién déi clia ca
tram nam sau.

CAC “NUT THAT” BANG DAN PUQC THAO GO

PV: Khi so sdnh TP.HCM véi cdc dé thi khdc trong khu
vuc nhu Tokyo, HongKong, Singapore, Seul, Bdc Kinh,
Thuong Hai, Pai Bdc, Kuala Lumpur, Bangkok, Jakarta,
Manila... trén 2 tiéu chi la ndng luc canh tranh va chdt
lugng cuéc séng, cdc chi sé cho thdy TP.HCM cén & thir béc
“khiém tén”. Theo éng, ddu la nguyén nhdn? Cé nhirng nut
thdt nao cdn thdo gé?

KTS Khuong Van Mudi: Quy hoach TP.HCM cé su ké thita
va phét trién. TUr thdi Phap da quy hoach hé théng cac truc
dudng chinh cla trung tdm nhu dudng Nguyén Hué, Ham
Nghi, Lé Duan..., dua gi6 mat lam ddi luu khéng khi bén
trong cac khu dan cu mat dé xay dung cao vi bén trong xay
dung nhiéu céng trinh giao thong hédp thu nhiéu nang lugng
mat trai va téa nhiét tu cac sinh hoat cia ngudi dan. Pay la
mot gidi phap trong thiét ké do thi c6 séng nudc. Ching ta
¢6 song, c6 cac cdng trinh di san, tao dugc khéng gian van
héa cong dong. Vi du nhu xay dung céng vién Lé Van Tam
(trudc kia la nghia trang), cong vién Lé Thj Riéng, cdng vién
Dam Sen... Tai cac hoi nghi ctia Héi Kién tric su Thé gidi va
chau A, Héi Kién tric su cia cac nudc déu bao co hoat dong
nghé nghiép, béo cdo qua trinh phat trién nén kién trdc nudc
minh.

Trong qué trinh phét trién kinh té theo nhiém vu dugc
Trung uang giao, thanh pho da bao tén dugc nét riéng cla
minh, c6 khéng gian kién trdc cdnh quan va phat huy dugc
gia tri van hoa, gitt gin ban sdc, cdnh quan thién nhién. Vi du
nhu séng Sai Gon, trudc kia c6 song dé nhung chua dugc

“Mudn lién két lgi ich vung trudc
- hét phai co dinh huéng tu Trung
uong. Trung uong cho co ché, sau
do méi tinh thanh co thé ci mét
lanh dao chuyeén trach cho van de
“nay. Téi tin la cac tinh thanh va
nguoi dan déu rat muén lien két loi
_ich vung nhung tu ho lam rat khe.
< .Phai duoc su hé tro tu Trung uong!”
- KTS Khuong Van Mugi.

"‘#

khai thac tao cdnh quan va nang gia tri cdla dong séng trong
dé thi. Nhung gid thanh phd da phat trién doc theo hai by
sOng réi, ting budc nang cap gia tri hoat déng trén mat nudsc
va lién két hai bén bd. Thanh phd da c6 géng hét sic dé cai
tao dé thi bang viéc cai tao moi trudng & cac dong kénh, bat
dau tur kénh Té, Nhiéu Loc - Thi Nghé; tiép theo day la kénh
Nud&c den, kénh Xuyén Tam, kénh Vam Thuat. Khi cdi tao cac
kénh da dich chuyén dugc cac khu dan cu tam bg, 6 nhiém,
t6 chiic noi & mai khang trang hon, thay vao dé la cay xanh,
cong vién nhd doc theo bo sdng. D6 la su khac biét ré rang
va chat lugng s6ng clia ngudi dan da dugc cai thién ro rét.

Thanh phé da c6 dugc nhiing khu dé thi co chat lugng tét,
dién hinh nhu KBT Phu My Hung dugc hinh thanh trén ving
sinh lay. G day, t6i muén néi 1a gia tri chién lugc. Khéi diém
ban dau ctia né la tu viéc m& dudng vao cadng Tan Thuan dé
khéng di vao trung tadm thanh phé. Vi luc chi duy nhat mot
con dudng van chuyén déu qua trung tam thanh phé, vira
ket xe, vita nguy hiém. Quan trong nhat la né thanh khu dan
cu mdi, gidm ap luc & trung tam, da lam thay déi dién mao
quan 4, quan 7, quan 6, quan 8. Trudc day quan 4 toan nha
g6 trén coc thi nay khong con nira, giao théng nhé hep va
khéng théng su6t thi nay da thong thoang hon nhiéu. Con
quan 6, quan 7, quan 8 do dudng giao thong khong théng
sudt nén khong phat trién, nay da thay déi han.

Sap tGi day la KDT Tha Thiém da dugc Chinh phu phé
duyét I trung tam kinh t&, hanh chinh, 1a khu dan cu dién
hinh c6 ddng cép, hién dai, cdy xanh, cdnh quan, dong séng
uén lugn bao quanh sé mang mau sac riéng. Ching ta da
chuén bi tiing buéc, dén mudi may nam réi, c6 thé sanh vai
dugc cac khu db6 thi, cac trung tam kinh té I6n trén toan thé
giGi. Tha Thiém co kién trdc mdéi, riéng biét chit khong chép
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lai céc loai hinh quy hoach, kién trdc thé gidi. Chdng han nhu
Singapore, trudc day ho cling xay khu d6 thi khoang 20 tang,
gi® ho thay trén 40 tang, tang gia tri quy dat. HongKong dugc
biét dén la trung tam tai chinh thé gidi nhung toan nha choc
troi, d6 khong phai la thanh phé c6 vung dém la mang xanh
hay séng nuéc nhu TP.HCM, HongKong khai thac gia tri bién.
Méi nai co6 nét dac thu riéng biét, nhiéu kién trdc su nudc
ngoai sang Viét Nam ho rat thich su séng déng cta Sai Gon.
Ho néi thanh phé minh vdi loai hinh kién triic nha phé sinh
dong khong nhu cac d6 thi hién dai, tap trung cac siéu thi
hodc ctra hang chi ban dén gid quy dinh.

Chung ta cling dang ti€p budc theo da phat trién cla thé
gidi vi hién nay, thong tin, cdng nghé, ky thuat lubn dugc cap
nhat. Ngugi Viét Nam minh di nu&c ngoai nhiéu, cac nha dau
tu kinh doanh dang xay dung thuong hiéu va dang huéng
dén kién truc xanh, kién trdac than thién méi trudng mai cé
thé hdp dan dugc ngudi dan khi doi hoi vé diéu kién séng
ngay cang cao. Chung ta cling c6 nhiéu khu dé thi mang nét
riéng nhu Pha My Hung, Vingroup & Tan Cang, Ba Son roi
KDT Tén Llra & Binh Tan... Diéu mudén nhan manh & day la
TP.HCM dugc nang cap dan véi muc tiéu la cai thién doi séng
ngudi dan trong diéu kién kinh té€ cho phép.

NGi vé kho khan va cac vudng mac thi con nhiéu, nhung
viia qua, TPHCM da dugc ap dung co ché dac thu tir Nghi
quyét 98. Thanh phé da trién khai quyét liét va nhanh chéng.
Vi du nhu van dé dén bu giai phong mat bang clia cac du an
tu trudc dén nay lam rat cham, nhung vira roi giai phong mat
bang dudng vanh dai 3 dat t6c do rat nhanh; sap téi la ké
hoach di d&i hang ngan hé dan dé cai tao kénh rach, té chic
khong gian & mdi cho ngudi dan vai day da tién nghi ha tang
ky thuat va ha tang xa hoi. Vé ca ban, cac nut that tai thanh
ph6 dang dan dugc thao g8. Thanh phé cling da c6 nhiing
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dé an 1én vé cai tao va chinh trang d6 thi. Khi cac dé an nay
dugc thuc hién thi chat lugng dé thi dugc nang lén cao.

PV: Mét trong nhitng nhiém vu quan trong ciia TP.HCM
la tdp trung xdy dung, tao budc dét phd vé hé théng két
cdu ha tdng dé thi. Theo éng, riéng vé quy hoach ha tdng
giao théng, théi gian t&i chiing ta cdn nhirng gidi phdp
gi dé gidi bai todn phdt trién bén vitng cho viéc t6 chirc di
lai hiéu qua trén khéng gian mé réng ma TP.HCM dang
huéng toi?

KTS Khuong Van Mudi: Vé chién lugc phat trién d6 thi,
téi cho rang TP.HCM dang lam rat t6t. Téi nha ti thoi bac Vo
Van Kiét dang lam Bi thu Thanh Gy TP.HCM, cach day hon
20 nam bac da giao cho cac chuyén gia di khao sat dé dua
phuong an két néi Can Gid véi TP.HCM, hinh thanh khu lan
bién lam khu du lich cho thanh phd. Ngay tir ngay dé, y tuéng
Can Gi¢ thanh khu du lich sinh thai da hinh thanh. Ngay dé,
dudng ra Can Gig di lai bang tau hodc 6té ra Ving Tau roi
dung tau qua Can Gig, cac chuyén gia da chon nhiing khuc
s6ng nhoé nhat dé vach tuyén. Réi khi thi cong dudng, gidi
phap kinh t&€ nhat la cir dap dat dan cho lin xudng, mai sau
nay khi thiét k&, mé dudng dé Can Gid thanh khu du lich bién
trong tuong lai. Hay nhu viéc lam cau vugt tai cac nut giao
théng bi Un tac cling thé hién su chi dao quyét liét, dam nghi
dam lam cua lanh dao thanh phé. Lanh dao thanh phé da
chon giai phap cau sat, thai gian thi cdng nhanh, giai quyét
ngay van nan ket xe, chi phi tuy cao han nhung déng dap
thanh manh.

Dé& gidm tai cho ndi dé cling nhu két ndi cac tinh thanh tai
phia Nam vé&i TP.HCM, ngay tir dau thanh phé da c6 phuong
an vé dudng vanh dai, gi 1a dén dudng vanh dai 3, chudn
bi vanh dai 4. Céi loi cla dudng vanh dai la c6 nhiéu diém
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Chung ta cu ndi lién két viing
nhung thuc té méi tinh déu
lam mét cdch khdc nhau. Diéu
nay khéng thé trdch duoc
vi méi tinh phai chiu trdch
nhiém vé chi tiéu kinh té - xa
héi riéng. Néu bay gid chuyén
thanh lién két lgi ich viing sé
khdc di rdt nhiéu". :
KTS Khuong Vin Mudi.

dé cac tinh vao thanh phé va cling ti thanh phé thoét ra tu
céc diém d6. Sau d6, c6 thém cac tuyén cao tb¢, nhung mot
sO tuyén da qua tai nhu tuyén TP.HCM - Trung Luang, tuyén
TP.HCM - Long Thanh... Nhiing tuyén nay can ma réng thém
caclan xe, dac biét la tinh trang xung do6t giao théng giira cac
nut giao khi di lén cao t&c. Can tinh toan dé tranh xung dot
giao théng & cac diém nay thi tinh trang ket xe cling dugc
giai quyét phan nao.

DaGi vai TPHCM, xay dung cac tuyén metro ciing la mét
trong nhiing giai phap gidi quyét ap luc Ién ha tang dé thi.
Bén canh do, viéc két néi giao théng ving bang cac tuyén
cao toc, dudng vanh dai gidp dilai thong thoang. Ha tang t6t
6 thé kéo gian dan cu; thay vi 8 TRHCM, ngudi lao déng ¢
thé & cac vuing phu can.

PV: Con vé tinh trang ket xe va ngdp nuéc ctia TP.HCM,
thua éng?

KTS Khuong Van Mudi: Ha tang giao théng bi qua tai,
ket xe, ngap nudc dé la hién tugng ma thanh phé nao cling
bi hét, nhung minh bi ket la xe may chi néu tat ca la 6t6 thi
con ket khang khiép hon. Ngap tai TP.HCM van thoat dugc,
so nhat 1a ngdp ma khéng thoat thi rat nguy hiém. Ngap
nudc thi NewYork cling ngap, Pa Lat cda minh cling ngap.
Ngap & minh la do dudng 6ng nhé qua, nén thoat cham. Nhu
vay, hé théng thoéat nudc khong dap ing duoc trudc bién déi
khi hdu, chir khdng phai khong dap Ung véi quy mé dan cu.
Vi khi thiét ké, cac ky su da tinh toan da. Néu lap éng to cho
khu dan cu thi dugc, nhung lap ca thanh phé lai la van dé vi
tén qua nhiéu chi phi. Cac thanh phé & Nhat dung ham kho,
6ng to dé xa nudc chdng ngap méi khi mua 16n. Ching ta
cling biét ca chi khéng phai khéng biét, nhung van dé tién
dau dé lam? Chang ta phai nhin d6 dé thay budc tién dé thi
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minh thé nao, chi ci so sanh sao Nhat lam dugc minh khong
lam dugc thi khéng ding lam!

PE PHAT HUY LGOI THE TRUNG TAM LIEN KET VUNG

PV: Nhu éng da néi vé lgi ich ciia metro, trong khi dé6
ddu tu cdc tuyén metro rdt tén kém, thai gian kéo dai. Ong
¢6 cho rdng cdn déi ddau tu nguén luc cho giao théng chua
hop ly?

KTS Khuong Van Mu@i: C6 nhiéu van dé vé ha tang, vé
giao théng ching ta chua lam dugc do ngudn luc con han
ché. Theo nhiing tai liéu dugc dang tai trén Tap chi Giao
théng van tai thi metro ¢ lich st hinh thanh va phat trién
ti thé ky thir 19. Trai qua 3 thé ky, metro da trg thanh xuong
s6ng cho mang luéi giao théng cdng cong hién dai clia 157
thanh phé véi hon 540 tuyén, qua 9 ngan nha ga trén 11
ngan ki-16-mét, méi nam van chuyén khoang 50 ty lugt hanh
khach, chiém 11% luogng giao thong céng cong trén toan thé
gidi. Néu khong hiéu qua thi chac chan thé gisi da khong
dung nhiéu dén vay.

Metro dap (ing dugc nhu cau clia cac d6 thi, két ni dé thi.
Con viéc dau tu cho cac tuyén metro theo téi la rat tot va chac
chan mang lai hiéu qua cao. Khéng thé tinh bai toan dau tu la
ting &y tién, van chuyén dugc tiing dy con ngudi, di chuyén
tur diém nay dén diém khac. Chung ta dang mong muén xay
dung mét d6 thi xanh, thdng minh thi yéu cau dau tién la stc
khde va tién ich. Cling bang tiing d6 thdi gian, néu di chuyén
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bang xe may thi mbi ca nhan phai diéu khién phuang tién,
con néu di chuyén bang cac tuyén metro sé c6 thai gian nghi
ngoi, tiét kiém dugc suc luc. Chua ké dén viéc sir dung xe may
€a nhan sé xa thai ra méi trudng la khoi bui va tiéng 6n.

Viéc cham tré va déi von trong xay dung metro khéng
phai van dé méi ma da tiing c6 & nhiéu qudc gia trén thé
gi6i. Theo cdac bai viét dang tai trén Tap chi Giao théng van
tai thi hé théng tau dién ngam Bangkok (Thai Lan) da mat 8
nam xdy dung do khiing hoang kinh té, xay dung vao thang
3/1996 va khanh thanh vao 7/2004, méi ngay ¢ khoang 200
ngan hanh khach di trén cac chuyén tau. Bén canh dy an
thanh cong nay thi Thai Lan cling cé du dn Hopewell bj dinh
chi tir nam 1992 va dén nay, Co quan dudng sat Thai Lan, B
Giao thong Van tai Thai Lan va ty phu HongKong Gordon
Wu van rai vao tranh chap kién tung. Metro Dai Bac vai kha
nang phuc vu 2 triéu lugt khach/ngay da gép phan khéng
nhoé vao gidm tac nghén giao théng tai Pai Loan nhung
cling chdm 4 ndm va d6i vén lén 56% (t6ng vén da doi 1én
1a 2,4 ty USD) tai thdi diém nam 1996 khi tuyén dau tién di
vao hoat déng.

Tai Viét Nam, t6i cho rang dau tu metro hién nay la hoan
toan hop ly, bdi vi giai quyét dugc van dé giao théng ctia do
thi hién dai va ciing la xu thé tat yéu ma hau hét cac quoc
gia trén thé gigi déu ap dung. Diém Igi nhat cla metro la
ché& véi khéi lugng 16n va chinh xdc vé mat thoi gian. Xay
dung metro la yéu cau bat budc véi cac do thi lén. Vira qua,
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tap doan AutoDesk va BQL Budng sat do thi ky két hgp tac
thuc ddy chuyén déi s6 va ung dung BIM trong linh vuc
dudng sat dé thi. Nhu vdy, metro clia ching ta du di sau
nhung lai 4p dung dugc cdéng nghé, ky thuat tién tién, cé loi
cho ngudi st dung va lgi cho ca hé théng giao thong trong
cac do thi, dac biét la TP.HCM - noi mat d6 dan cu luén dong
duc va dang thiéu phuong tién giao thong cong cong.

PV: TP.HCM dang déi mdt véi nhu cdu ngay cang téng
cho phdt trién ha tdng dé thi trong béi cadnh nguén luc bi
thu hep va viing TP.HCM dé lan téa réng hon gdp 5 Idn so
vGi 20 ndm truéc. Vay c6 cdn mét co ché cho su tham gia
cta cdc bén lién quan trong lién két ving va chuyén sang
lién két bang loi ich viing?

KTS Khuong Van Mudi: Xin cdm on vi cau hoi rat xac
dang nay. Bung cdi mong méi khéng chi c6 TP.HCM ma cho
ca vung phia Nam. Phia Nam cé rat nhiéu lgi thé ma chua
khai thac hét dugc. Thuc té la ching ta con thiéu rat nhiéu
két ndi giao thoéng. Lai ich ti két néi giao thong mang lai
thdy rat roé khi cac tuyén cao téc dugc khanh thanh va di
vao hoat dong. Néu mé& rong dugc hé théng cang bién thi
van chuyén hang hoéa sé nhanh han, logicstic sé c6 diéu
kién dé phat huy, sé giam dugc kha 16n chi phi. Chang ta cd
nai lién két ving nhung thuc t&€ moi tinh déu lam mét cach
khac nhau. Piéu nay khong thé trach dugc vi méi tinh phai
chiu trach nhiém vé chi tiéu kinh té - xa hoéi riéng. Néu bay

gid chuyén thanh lién két Igi ich viing sé khac di rat nhiéu.
Chung ta c6 thé khoanh thanh tiing vung, vi du nhu viing
TP.HCM 6 Trung tam cong nghé cao sé chuyén nghién cuu,
thyc hién luon viéc nghién cldu cho ca vung chi khéng
nhat thiét moi tinh lai c6 mét trung tdm nghién ctu nla.
TU nghién cru d6 ap dung vao cac vung trong va chan nudi
cho mébi khu vuc. Hodc néi vé phat trién du lich cing dé
TP.HCM nghién cttu b&i TP.HCM c6 nhiéu kinh nghiém hon,
ho c6 céng ty du lich chuyén nghiép sé trg gitp trong viéc
dao tao va chuyén giao nhan su. Nhung hién nay, néu di du
lich mién Tay thi thay ché nao cling na na nhau hét. Ma ban
chat cta du lich la kham pha, phai c6 su khac nhau.

Giao théng thuan tién thi van chuyén hang hoa ciing dé
dang hon, khéng so dut gay chudi cung (ing, nhung van
chuyén nhu thé nao thay vi doanh nghiép hodc tinh phai
“may mo” thi phai c6 mot co quan chuyén mon, nghién ciu,
cung cép s6 liéu, tinh toan so bd... Nhu vay, sé giam duoc
thdi gian, cOng suc, chi phi.

Muén lién két Igi ich vung trudc hét phai co dinh hudng tir
Trung uong. Trung uang cho co ché, sau d6 méi tinh thanh co
thé cir mét lanh dao chuyén trach cho van dé nay. Cai chinh
thivan 1a ai quyét dinh viéc nay va yéu cau bat budc phai chiu
trach nhiém nhu thé nao. Toi tin la cac tinh thanh va ngudi
dan déu rat muon lién két lgi ich ving nhung tu ho lam rat
kho, phai dugc su hé trg tir Trung uong!«*

PV: Trdn trong cam on éng!
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Am anhtu mét cau phan’ bien

“%  NGUYEN HOANG LINH
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“Da 70 nam cham lo van dé NOXH nhung da bao gid chung ta cé mot cudc téng két bai
ban, sau sac vé tinh uu viét cua thé ché, tinh nhan van cdia cong déng, tinh tién ich cua
quy hoach, tinh thdm my cua kién truc, tinh hiéu qua sui dung... clia hé théng NOXH

hay chua?” - KTS Pham Thanh Tung

rong chuyén muc “Trd chuyén véi chuyén gia” cua

Tap chi Xay dung s6 thang 01/2024, khi dugc hoi:

“Dén nay, kinh nghiém va bai hoc vé chién lugc phat

trién NOXH cda Viét Nam ciing da ngét 70 nam. Néu
c6 thé néu mot diém duc két sdu sdc nhat, cd dong nhét, theo
ong, dé la gi vay?” thi KTS Pham Thanh Tung da tra 16i rang:
“Chung ta hay tu dat cau hoi, ké tir khi cac khu tap thé xua kia
ra d&i cho dén khi khai niém NOXH bat dau xuat hién bang
Luat Nha & ndm 2014, da bao gid ching ta c6 mét cudc téng
két bai ban, sdu sdc vé tinh uu viét ctia thé ché, tinh nhan van
clia cdng déng, tinh tién ich ctia quy hoach, tinh thdm my cda
kién truc, tinh hiéu qua s dung... ctia hé théng NGXH hay
chua? Hay chi la nhitng con sé théng ké&, nhitng ban bao céo
mau héng?”.

Vang, 6ng nam nay da sang tudi 75, da tng nhiéu nam
cdng tac & BO Xay dung, hién dang la Chanh Van phong cla
Hoi Kién trac su Viét Nam, vi thé co thé duc két dugc mot cau
tra 16i bang mét cau hoi sau sac, c6 dong va day ém anh nhu
vay ciing la diéu dé hiéu.

Am anh bdi |&, van dé NOXH & nudc ta |a thé hién tinh uu
viét, tinh nhan van ctia ché d¢, 1a su cham lo lau dai khong cé
hoi két ctia Nha nudc cho cac doi tugng dugc hudng chinh
sach hé trg vé nha &... ma sao lai ¢6 thé sudt gan 70 nam
qua khéng c6 mét cudc téng két bai ban va sau sic? Hay la
vi chiing ta da va dang thuc hién cac muc tiéu vé NOXH mot
cach sudn sé, thuan buém xu6i gié nén khong can phai cé
nhiing cudc téng két, danh gia, khong nhat thiét phai rat ra
nhirng bai hoc cho tuong lai?

Thuc tién trong qua trinh thuc hién Chuong trinh 1 triéu
can hé NOXH cta Chinh phu dang dién ra cho thdy da xuat

V X1 MANG CAM PHA
@ CONG NGHE NHAT BAN

)
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hién cau tra I6i nguoc lai, dé la rat nhiéu van dé vuéng mac,
nhitng nut thit quan trong, nhiing thach thdc tiém an da
hién ra can phai gidi quyét. Xin néu vai vi du.

Vi du 1, thdch thic to TP.HCM, @6 1a tinh dén cudi nam
2023, thanh phé méi hoan thanh dugc 3/91 du an NOXH, dat
3,3% ké hoach cua giai doan 2021 - 2025. Mét con sé hoan
toan bat ngd d6i vai nhiéu ngudi.

Theo 6ng Tran Hoang Quan - Giam d6c S& Xay dung
TP.HCM, viéc phat trién nha & hién nay tai TP.HCM dang gap
khé khan, vudng mac nhiéu & khau. Cac budc tha tuc dau tu
du dan NOXH con phic tap dan dén khéng thu hat nhiéu nha
dau tu quan tam dau tu céc dy én; cong tac boi thudng gidi
phéng mat bang tri tré...

Thanh phé chua thé bé tri quy dat cho phat trién NOXH
trong mét s6 d6 an quy hoach da lam anh hudng dén su cha
déng trong viéc chuén bi quy dat dé thuc hién.

Hién quy dat phat trién NOXH chi yéu tir quy dat 20% cda
chu dau tu du an nha & thuong mai nhung quy dat nay, cac
chu dau tu nay lai cham ban giao. Cung véi d6, ngudn von dai
han dé hé trg cac chi dau tu vay va thuc hién du an NOXH
va cho cac d6i tugng dugc hudng chinh sach NOXH vay mua
nha chua 6n dinh...

Chinh vi thé, S& Xay dung da dé xuat mét trong nhing
bién phéap khac phuc la cho phép thanh lap doanh nghiép
chuyén biét truc thudc thanh phé dé dau tu, phat trién, quan
ly NOXH trén dia ban. Nghién cttu xdy dung dé an hinh thanh
quy tiét kiém nha & dé tao suat von dau tu xay dung NOXH tur
chinh d6i tugng ¢ nhu cau.

Vay viéc dé xuat “thanh lap doanh nghiép chuyén biét
truc thudc thanh phé dé dau tu, phat trién, quan ly NOXH

HAN HANH TAI TROG CHUYEN MUC
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trén dia ban” kia c6 can phai téng két, danh gia va co thé coi
[d mét trong nhiing gidi phadp khoéng chi cho riéng TP HCM
ma con cho nhiéu dia phuang khac khéng?

Vi du 2, thdch thuc tir viéc giai ngén goi hé trg 120 nghin ty
déng cho NOXH. Tai Ky hop tha 6 ngay 6/11/2023, dai biéu
Tran Thi Thanh Huang (Boan BBQH tinh An Giang) dat van
dé tai sao goi ho trg tin dung 120 nghin ty déng dén nay ty lé
gidi ngan rat thap, chi khoang 100 ty dong?

Théng d6c NHNN Nguyén Thi Hong cho biét, géi 120
nghin ty déng cho vay doi v&i ngudi c6 thu nhap thap va
cong nhan la Chuong trinh hudng Uing ctia nganh Ngan hang
va dugc giao tai Nghi quyét ctia Chinh phu dé tién téi muc
tiéu c6 1 triéu can hé trong vong 10 nam téi. Goéi tin dung 120
nghin ty déng sir dung nguén tién huy dong cda cac té chiic
tin dung tir ngudi dan, 1ai suat uu dai cing tir nguén tai chinh
clia cac ngan hang tham gia.

Nhu vay, néu nhu toan bé goi 120 nghin ty kia dugc gidi
ngan hét véi lai suat thap han tir 1,5 - 2%/nam so vdi lai suat
cho vay binh quan trén thi trudng thi méi nam, cac ngan
hang da “hy sinh” quyén Igi cia minh dé déng gop cho su
nghiép NOXH ctia nudc nha tir 1.800 - 2.400 ty dong. Liéu co
vudng mac gi 6 day mot khi ngan hang nao giai ngan cang
nhiéu thi su thiét thoi cang 16n?

Tiép nla, ta hay nghe y kién clia cac chuyén gia.

Theo 6ng Lé Hoang Chau - Cha tich Hiép hoi Bat dong
san TP.HCM, goi tin dung 120 nghin ty déng quy dinh ngudi
vay dé mua, thué mua NOXH chi dugc vay uu dai mot lan dé
mua mét can nha, ma néu da vay goi tin dung 120 nghin ty
déng vdi lai suat khoang 8,2%/nam thi ngudi mua sé mat co
héi vay tin dung uu dai NOXH theo quy dinh clia phap luat
vé nha & hién hanh vai lai suat 4,8 - 5%/nam trong thdi han
t6i da 25 nam. Vi vay, néu c6 ngudn cung thi ngudi mua, thué
mua NOXH chéc chan sé lua chon vay uu dai 4,8%/nam nén
géi tin dung 120 nghin ty déng cé nguy cc "€".

TS Lé Xuan Nghia - thanh vién Hoi d6ng Tu van chinh sach
tai chinh, tién té qudc gia - cho rang, géi tin dung 120 nghin
ty dong khé giai ngan vi cad ngan hang va doanh nghiép dau
tu NOXH déu khéng muén ganh rui ro.

Ong Nghia néi: “Vé phia ngan hang, ho khéng néi ra
nhung ho cling khong tha thiét gi béi ho phai cho vay lai suat
thap hon ky vong. Cho vay dau tu NOXH la cho vay dai han.
Céac ngan hang thuong mai hién nay thudng duy tri bién do
lgi nhuan khoang 3%. V&i muc lai suat huy déng ti 5,5 - 6%
hién nay, thong thudng cac ngan hang thuong mai cho vay &
muc lai suat ti 8 - 9%/nam, gid cho vay lam NGXH vai lai suat
thap hon ti 7 - 8% thi ngan hang khéng thich”.

Quan diém cta TS Cén Van Luc - chuyén gia kinh té
trudng ctia Ngan hang BIDV - cho rdng, muén bén viing hon,
c6 dugc lai suat thuc sy uu dai, phu hgp hon nita v6i ngusi
mua nha, doanh nghiép lam NGOXH, cai tao chung cu ci thi
Chinh pht can 1ap mot quy phat trién NOXH.

Lai vay tUr quy phat trién NOXH théng thudng bang 1/2
lai suat cho vay thuong mai binh quan trén thi truong la
phu hgp. Quy nay can huy déng tur nhiéu nguén luc khac
nhau va vén ngan sach dong vai trd vén méi nhu Han Quéc,

Singapore ho da lam...

Tam néu mét s y kién clia cac chuyén gia dé thdy rang,
thach thuc tir viéc giai ngan goéi hé trg 120 nghin ty déng cho
NOXH la khéng hé nhé.

Vi du tha ba la su xudt hién cda nguén luc tai chinh méi da
dugc Qudc hoi théng qua trong Luat Nha & (stra d6i). Khodn
4 Diéu 80 quy dinh, Téng Lién doan Lao dong Viét Nam la co
quan cht quan du én dau tu xay dung NOXH bang ngudn tai
chinh cong doan cho cdng nhan, ngudi lao dong thudc doi
tugng dugc hudng chinh sach NOXH thué.

Khoan 2 Diéu 84 quy dinh, d6i véi dy an dau tu xay dung
NOXH dugc dau tu bang nguén tai chinh cong doan thi viéc
xac dinh chd dau tu dy an dau tu xay dung NOXH dugc thuc
hién theo quy dinh ap dung vai du an dau tu cong theo quy
dinh cta phap luat vé dau tu cong...

Su kién nay clng sé ndy sinh ra nhiing thach thic mdi,
dd la bao dam su cdng bang cho cac nha dau tu khi tham gia
thi trudng nay, gitta mét bén la tién di vay ngan hang, du la
nguoén von vay uu dai, va mét bén la “vén ndi bd” dugc mang
danh phuc lgi va khéng tinh 13i. Néu khong xu ly dugc méi
quan hé nay thi liéu may ai dam diing ra dau tu dé canh tranh
vdi thiét ché cong doan day? Chiéu theo tinh than huy déng
nguoén vén xa hoi la chu yéu thi nhu vay, cai dugc sé khong
bang cai mat!

Tiép nira la thach thic van dé con ngudi. Can phai nhin
nhan moét diéu quan trong, néu vudng vé phap ly thi vi muc
tiéu cao c3, luat c6 thé slra, nhung néu vuéng vé con ngudi
thi hau qua sé khon luong.

Chi xin ndi vé nang luc quan tri thuan tiy mang tinh ky
thuat, luat su Nguyén Tién Lap - Trong tai vién Trung tdm trong
tai kinh té€ Viét Nam - phan tich, khi ngu&i mua, tdc la céong
nhan, tang I6p lao déng, nhirng van dé ma ho quan tdm nhat
khi lua chon mét can nha la gia c, chat luong céng trinh, co
s& ha tang va céac dich vu kém theo, cho du la mua dé & hay chi
thué &. Nhu vay, du la nha & cdng nhan, NOXH thi méi céng
trinh nha & cling phai dong bé, dugc xay dung trong mét té
hop du én bat dong san hay ti€u dé thi phiic hgp...

Ta c6 thé néu ra nhiéu thach thic nita chi khéng chi diing
lai & 3 vi du néu trén. Mot cau héi dugc dat ra, vay nén xu ly
tinh trang nay nhu thé nao?

Dudi day xin néu lai ggi y ciia KTS Pham Thanh Tung: “Téi
cho rang, phai c6 co quan chuyén trach cta Chinh phu vé
[inh vuc nay, bdi muén mét chién luge quéc gia vé NOXH tré
thanh hién thuc, ngoai y chi chinh tri ra, con la hang loat van
dé khac lién quan dén qua trinh thuc thi. TU quy hoach téng
thé& dén quy hoach chi tiét, tir nguén luc tai chinh dén bd may
diéu hanh, tu kién trac dé thi dé€n quan tri d6 thi, ti két noi
dia phuang dén két néi vung mién... Khéng cé nhac truéng,
moi viéc rat dé réi bai va lang phi nguén luc!”.

Thiét nghi, theo kinh nghiém ctia mét s6 nudc thanh
cdng trong linh vuc nay thi day la giai phap rat nén lam.
Chéng han, & Singapore ciing ¢6 chuong trinh nha & quéc
gia va bén canh d6 la mét ca quan dd quyén luc dé thuc hién
chuang trinh ay, dé la Uy ban Phat trién Nha & (HDB); & Han
Qudc ciing c6 Téng cdng ty Phat trién nha & va dat dai. ..
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GOC NHIN TU THUC TIEN

THAI NGUYEN:

Tung budc hién thuc hoa cac muc tiéu

phat trién nha é xa h

L >LAM MINH THU

Oi

Tinh Thai Nguyéen dang tuing budc hién thuc hoa cac muc tieu vé xay dung nha ¢

xa hoi (NOXH), dap ung nhu cdu ve ché & cho ngudi thu nhap thap, cong nhan lam viec
tai cac KCN tren dia ban. Qua do, gép phan vao muc tiéeu chung cua bé an “Dau tu xay
dung it nhat 1 triéu can ho NOXH cho d6i tugng thu nhap thap, céng nhan KCN giai doan

2021 - 2030” cua Chinh phu.

CHU PONG XAY DUNG KE HOACH PHAT TRIEN
NOXH

Theo s6 liéu thong ké, tinh Thai Nguyén hién c6 khoéang
230 nghin cong nhan, vién chuc, lao dong. Trong do6, cé trén
106 nghin cong nhan, lao dong lam viéc tai cadc KCN, vi vay,
nhu cdu vé NOXH tai tinh Thai Nguyén hién nay la rat I6n.
Du béo, t8ng s6 ddi tugng c¢é nhu cau vé NOXH giai doan
2021 - 2025 trén dia ban tinh la 37 nghin ngudi. Trong d6, cé
16 nghin céng nhan, lao déng tai cac KCN va 21 nghin ngudi
thudc cdc nhom d6i tuong khac cé diéu kién thu nhap thap
nhu: H6 nghéo, can nghéo & do thi; can bd, céng chic,
vién chuc; si quan, ha si quan luc lugng va trang; ngudi
lao déng cé thu nhap thap ngoai KCN. Clng theo dy bao,
téng nhu cau vé NOXH trong giai doan 2021 - 2025 cla tinh
Thai Nguyén khoang 925 nghin m? san, tueng dng téng s6
khoang hon 13 nghin can hé.

Truéc khi trién khai Dé an “Pau tu xay dung it nhat 1
triéu can ho NOXH cho d6i tugng thu nhap thap, cong nhan
KCN giai doan 2021 - 2030” cia Chinh pht, nam 2021 tinh
Théi Nguyén da ban hanh Quyét dinh phé duyét Dé an phat
trién NOXH giai doan 2021 - 2025. D& an nay néu rd muc
tiéu dén nam 2025 tinh Thai Nguyén du kién phat trién
dugc hon 121 nghin m2 san NOXH, tuong duong khoang
1,7 nghin can ho.

Theo Dé an “Dau tu xdy dung it nhat 1 triéu can ho
NOXH cho d6i tugng thu nhap thap, céng nhan KCN giai
doan 2021 - 2030” cta Chinh phq, tinh Thai Nguyén phan
dau dén nam 2030 hoan thanh hon 24 nghin can NOXH.
Trong d6, giai doan 2021 - 2025 hoan thanh 8,8 nghin can,
giai doan 2026 - 2030 hoan thanh khodng 15,3 nghin can,
dap ung 71,5% téng nhu cau vé NOXH trén dia ban tinh.
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Chia sé vé k& hoach phat trién NOXH cla tinh Thai
Nguyén, Cha tich UBND tinh Trinh Viét Hung cho biét:
Nhing nam qua, Thai Nguyén ludn quan tam tGi viéc phat
trién nha & nhdm dap ¢ing nhu cau ngay cang cao clia ngudi
dan ciing nhu ddm bao tuong xdng véi su phat trién kinh
té - xa hoi ca tinh. Trong nam 2023, viéc phat trién nha &
clia Thai Nguyén da dugc UBND tinh phé duyét, dam bao
phu hop véi Chuang trinh phat trién nha & cta tinh va Ké
hoach phat trién nha & ky 5 ndm 2021 - 2025. Dic biét, cac
chitiéu trong ké hoach phét trién nha & nam 2023 dugc coi
ld mot trong nhitng chi tiéu cla ké hoach phat trién kinh
té - xa hoi cla tinh.

Theo Chu tich UBND tinh Thai Nguyén, viéc phat trién
nha & phai dam bao phu hgp véi nhu cau thuc té clia cac dia
phuang trong tinh, ddm bao tuan thd phap luat vé nha 6,
quy hoach, danh muc du &n thu hoi dat da dugc HDND tinh
thong qua va cac quy dinh clia phéap luat hién hanh.

CONG KHAI HANG LOAT QUY DPAT PHAT TRIEN
NOXH

Nham thuc hién c6 hiéu qua viéc dau tu cac du an NGXH
trén dia ban, tinh Thai Nguyén da yéu cau cac s&, nganh, dia
phuang, don vi lién quan ra soat quy dat xay dung NOXH.
Pau thang 8/2023, qua ra soét, UBND tinh Thai Nguyén da
lua chon 82 du an, vi tri quy dat dé thuc hién thu hat dau tu
phat trién NOXH trén dia ban. Cu thé, TP Séng Cong ¢6 35
du &n; TP Phé Yén c6 26 du an; TP Thai Nguyén ¢6 18 du an,
huyén Phu Binh c6 4 du an...

Theo UBND tinh Thai Nguyén, muc tiéu quan trong nhat
trong phat trién NOXH 1a nhdm bdo dam an sinh xa hai,
nhat la déi tugng cé thu nhap thap va cong nhan trong céac
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KCN. D& thuc hién cadc muc tiéu phat trién NOXH, UBND tinh
Thai Nguyén da trién khai cac co ché, chinh sach, thuc hién
6ng ghép cac chuong trinh muc tiéu cta Trung uong va
cla tinh dé hé trg phat trién NOXH nham gidi quyét ché &
cho cdc nhém déi tugng chinh sach xa héi c6 khé khan vé
nha & nhung khong d kha nang thanh toan theo co ché thi
trudng trén dia ban. Trong d6, tdp trung ra soat sé luong
cac déi tugng can hé trg vé nha & dé chi ddng b tri da quy
dat, ké hoach von ngan sach cho dau tu xay dung NOXH;
Hoan thién chi tiéu phat trién NOXH vao chi tiéu phat trién
kinh té - xa hoi cla tinh. Dac biét, cac cap, cac nganh chi dao
diéu hanh dam bao phu hop véi tling giai doan va diéu kién
thuc té clia dia phuong.

Bén canh do, xay dung, ra soat quy hoach st dung dat,
trong d6 cha trong danh quy dat 20% trong cac du an nha
&, khu d6 thi thudc cac khu vuc d6 thi tirloai lll tré [én, hoac
cac khu vuc tap trung nhiéu KCN dé phat trién NOXH danh
cho d6i tugng, ngudi c6 thu nhap thap, cdng nhan lao dong
tai cac KCN trén dia ban. Xac dinh rd vi tri va uu tién s&r dung
quy dat sach do dia phucng dang quan ly dé thuc hién cac
du an NOXH.

Vé vén va tai chinh, tinh Thai Nguyén da Gy thac nguén
vén tlr ngan sach tinh, ngan sach cap huyén cho Ngan hang
Chinh sach xa hoi tinh dé uu tién cho d6i tugng la can bd
cdng chc, vién chiic, cdng nhan c6 nhu cau vé NOXH vay
dé mua, thué, thué mua NOXH.

Mat khac, khuyén khich céc thanh phan kinh té s&r dung
v6n chli s hitu, von vay ngan hang va nguén vén huy dong
hgp phép dé dau tu xay dung NOXH; Nghién clu thi diém
co ché quy dinh doanh nghiép c6 st dung lao dong trong
cac KCN phai dong goép lgi tuc dé tao lap quy dau tu xay

dung nha & cho céng nhan. Déi véi cdng nhan lao dong
tai cac KCN, déi tugng ngudi ¢6 thu nhap thép tai khu vuc
d6 thi, tap trung thuc hién theo céc giai phap cla Dé én
phat trién NOXH tinh Thai Nguyén giai doan 2021 - 2025
dé thu hat nha dau tu phat trién nha & cho céng nhan, nha
3 cho ngudi thu nhap thap tai khu vuc d6 thi, gép phan
hoan thanh chi tiéu Dé an “Xay dung it nhat 1 triéu can ho
NOXH cho déi tugng thu nhap thap, cong nhan KCN giai
doan 2021 - 2030".

Théng ké cho thay, tinh dén cudi nam 2022, trén dia ban
tinh Théi Nguyén c6 5 du an NOXH dang dugc trién khai xay
dung c¢6 tdng quy mé 32,5 ha, bao gém hon 1,2 nghin can
vdi téng dién tich san hon 120 nghin m?.

TiCH cUC XUC TIEN PAU TU, GIGI THIEU QUY PAT
NOXH CHO DOANH NGHIEP

Bén canh viéc chi dong xay dung ké hoach phat trién
NOXH, cong khai quy dat phat trién NOXH, tinh Théai Nguyén
cling tich cuc thuc hién cong khai, xdc tién dau tu, gidi thiéu
quy dat cho doanh nghiép dé dau tu, phat trién NOXH. Dia
phucong cling thdng thdn nhin nhan, danh gid qua ra soét,
cdng tac quy hoach, quan ly dau tu xay dung NOXH trén dia
ban tinh Thai Nguyén chua thuc sy hiéu qua. Trong do6, cac dy
an dau tu xay dung NOXH trién khai cham tién d6 dé ra. Cac
khu NOXH tap trung chua dugc nghién ctru b tri quy hoach
tai cac d6 an quy hoach dé thi, quy hoach khu chiic nang.

Mot sé dy an nha & thuong mai da quy hoach quy dat
20% dé thuc hién NOXH chdm hoan thanh béi thudng, giai
phéng mat bang, dau tu xdy dung ha tang ky thuat xung
quanh, chdm ban giao quy dat cho dia phuong trién khai
Iya chon nha dau tu thuc hién dau tu xay dung NOXH.
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GOC NHIN TU THUC TIEN

Tinh Thai Nguyén phan dau dén nam
2030 hoan thanh hon 24 nghin can
NOXH. Trong d6, giai doan 2021 -
2025 hoan thanh 8,8 nghin can, giai
doan 2026 - 2030 hoan thanh khoang
15,3 nghin can, dap ing 71,5% téng
nhu cau vé NOXH trén dia ban tinh.

4

Do d6, UBND tinh Thai Nguyén yéu cau UBND cac
huyén, thanh phé ra soat, téng hgp danh muc cac du &n
nha & thuang mai chua bé tri quy dat NOXH sau thoi diém
Nghi dinh s6 100/2015/ND-CP cta Chinh pht va Nghi dinh
$6 49/2021/ND-CP ctia Chinh pht c6 hiéu lyc dé c6 phuong
an dé xuat diéu chinh quy hoach dam bao quy dat NOXH
theo quy dinh. Déng thdi, ra soat cac vi tri quy hoach NOXH
khéng phu hgp vé quy mé tang cao, mat d6 xay dung, loai
hinh nha &... € t6 chuc diéu chinh quy hoach phu hgp quy
chuén, tiéu chuan, quy dinh phap luat vé nha & hién hanh
va dap ung yéu cau thuc tién dau tu. Doi véi cac quy hoach
chung, quy hoach phan khu, ti€p tuc ra soat, b tri cac khu
NOXH tap trung trén co s& nhu cau va dinh huéng phat
trién nha & tai dia phuaong; ra soat, bé sung, téng hgp danh

42| XAYDUNG 02.2024 | ISSN 2734-9888

muc vi tri, quy dat NOXH trén dia ban.

Chi ddng dang tai thong tin, cong khai, gidi thiéu quy dat
dau tu NOXH cho cac doanh nghiép dé nghién cuiu, dé xuéat
dau tu; can d6i bo tri ngan sach uu tién dau tu ha tang ky thuat
két néi dén cac khu dat quy hoach NOXH, dac biét la NOXH
cho céng nhan cac KCN trén dia ban. Chi dao, phan céng cac
phong ban chuyén mén, co quan, don vi truc thudc t6 chic
lap hé so dé xuat cha truong dau tu, ho so dau thau lua chon
nha dau tu cac khu dat quy hoach NOGXH tap trung, cac quy
dat NOXH 20% nhan ban giao dé trinh co quan c6 thdm quyén
quyét dinh chui truong dau tu va lua chon nha dau tu...

TAP TRUNG CAC GIAI PHAP PHAT TRIEN NGXH

Pé day manh tién doé thuc hién D€ an “Pau tu xay dung
it nhat 1 triéu can hd NOXH cho déi tuong thu nhap thap,
cong nhan KCN giai doan 2021 - 2030” cda Chinh phu, Chu
tich UBND tinh Trinh Viét Hung da yéu cau UBND céc huyén,
thanh phé ra soét, tdng hgp danh muc cac du &an nha &
thuong mai chua bé tri quy dat NOXH sau thai di€ém Nghi
dinh s6 100/2015/ND-CP cta Chinh phu va Nghi dinh s6
49/2021/ND-CP sra d6i, bé sung mot sé diéu ctia Nghi dinh
100/2015/ND-CP c6 hiéu luc.

Tur d6 c6 phuong an dé xuat diéu chinh quy hoach dam
bao quy dat xay dung NOXH. Dac biét, cac dia phuong can
téng hgp danh muc quy dat NOXH trén dia ban dé xac dinh
thuc trang vé st dung dat, ha tang, quy hoach, kha nang
két ndi, danh muc du an, quy dat cé thé dé xuat cha truong
dau tu trién khai thuc hién ngay (bao gém ca quy dat 20%
va quy dat doc lap).
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Chu tich UBND tinh Thai Nguyén luu y, d6i vai S TN&MT
tap trung giao dat tai cac vi tri NOXH, ha tang ky thuat trong
cac du an nha & thuong mai dé cac du an trién khai thuc
hién dau tu theo quy dinh; chua tri, phéi hgp véi S& Xay
dung, S& KH&DT, S& Tai chinh va cac don vi lién quan té
chtic thu hoi quy dat NOXH trong cac du an nha & thuong
mai trong trudng hgp Nha nudc st dung dién tich dat nay
dé giao cho t6 chuic khac thuc hién dau tu NOXH.

S& Xay dung kiém tra, déon déc UBND céac huyén, thanh
phé, cht dau tu cac du an tich cuc thuc hién boi thudng, giai
phdéng mat bang va dau tu ha tang ky thuat xung quanh
khu dat quy hoach NOXH trong dy an nha & thuang mai
theo chu truong dau tu dugc phé duyét trudce khi thuc hién
cac tha tuc kinh doanh bat dong san...

Trong thang 8/2023, du an nha & cong nhan, NOXH dau
tién cda tinh Thai Nguyén nam trén dia ban phuong Tich
Luong, TP Thai Nguyén da dugc cong b da diéu kién vay vén
uu dai theo Chuong trinh tin dung 120 nghin ty déng trong
Nghi quyét s6 33/NQ-CP ngay 11/3/2023 clia Chinh ph. Day la
doéng luc va la tin hiéu tich cuc tiép tuc thic ddy qua trinh ting
budc hién thuc hda cac muc tiéu cdia DE an “Dau tu xay dung it
nhat 1 triéu can ho NOXH cho déi tugng thu nhép thap, cong
nhan KCN giai doan 2021 - 2030” cGia Chinh ph.

Panh gia vé qua trinh trién khai thuc hién cac muc tiéu
phat trién NOXH cla tinh Thai Nguyén, 6ng L& Van Nghia
- Trudng BQLDA Xay dung thiét ché cdng doan (Téng Lién
doan Lao dong Viét Nam) cho biét: Tinh Thai Nguyén da xay
dung, chuén bi dugc rat nhiéu qay dat dé phat trién NOXH.
Do d9, dé trién khai thuan Igi, phat huy hiéu qua, tinh Thai
Nguyén can tap trung vao van dé quy hoach, giai phéng
mat bang, dau tu phat trién ha tang ky thuat.

Ong Lé Van Nghia cho rang, déi vai quy dat phat trién
NOXH, tinh Thai Nguyén can can cu trién khai thuc hién
bam sat theo cac quy dinh clia Luat Nha & va cac nghi dinh,
van ban huéng dan dé sat vdi thuc té va nhu cau. T do, tao
mat bang sach, ha tang ky thuat khdp néi déng bo, dam
bao thi mai thu hut dugc doanh nghiép, nha dau tu quan
tam phat trién NOXH. Bén canh dé, tinh Thai Nguyén cing
nén linh hoat, van dung cac quy dinh cda Luat Nha & mdi
vira dugc Quéc héi thong qua cudi thang 1172023 vi mét s6
noéi dung trong luat co lién quan dén phat trién NGXH. Cu
thé, trudc day, dat xay NOXH khong phai thu tién st dung
dat, tuy nhién van phai dinh gia dat, xac dinh gia dat cung
nhiéu tha tuc lién quan khac sé cham va mat nhiéu thoi
gian. Khi Luat Nha & maéi c6 hiéu luc thi cac thu tuc do sé
khong con nita. Mat khac, tinh Thai Nguyén can luu y, cha
trong céi cach tha tuc hanh chinh trong viéc xét duyét ho so
tha tuc thué mua NOXH, tha tuc thué dat.

Pé tang suc hap dan ddi véi NOXH, 6ng Nghia nhan
manh: Tinh Thai Nguyén can quan tam danh gid nhu cau
vé NOXH thuc té trén dia ban dé c6 ké hoach phan bé, xay
dung NOXH phu hagp, dung trong tam, trong diém. Déng
thai, cac cap chinh quyén dia phuong can cé sy vao cudc,
hé trg cho doanh nghiép dau tu phat trién NOXH. “Céc dia
phuong khdng ¢6 su tham gia vao cuéc manh thi viéc phat

Viéc phat trién nha & phai dam bao
phu hop véi nhu cau thuc té chia cac
dia phuong trong tinh, dam bao tuan
tha phap luat vé nha &, quy hoach,
danh muc du an thu héi dat da duoc
HDND tinh thong qua va cac quy dinh
cta phap luat hién hanh”.

Ong Trinh Viét Hung
Chu tich UBND tinh Thai Nguyén.

trién NOXH sé cham va cham thi sé danh méat co hoi. Trong
khi nha dau tu tinh dén hiéu qua thi mdi lam. Do d6, cac
khau thdm dinh, quy hoach va cac van d@é lién quan khac,
cac dia phuong trén dia ban tinh Thai Nguyén phai ho trg
doanh nghiép dé doanh nghiép trién khai thuc hién duy &n
dung tién do, ké hoach” - éng Nghia luu y.

Dong quan diém trén, dng Nguyén Thé Diép - Pho chi
tich CLB B&t dong san Ha Noi chia sé: D& thuc hién tét cac
muc tiéu phat trién NOXH, tinh Thai Nguyén can coi trong
ké hoach st dung dat, danh quy dat cho NOXH. Déng thdi,
phai tao diéu kién cho doanh nghiép ti€p can nhanh nhat,
s6m nhat, gidm bt phién ha trong tha tuc dau tu phat trién
NOXH. Mat khac, vé co ché chinh sach, tinh Thai Nguyén
can ¢di mé, linh hoat haon niia, tao diéu kién vé ti€ép can
nguén vén vé déi tugng mua, ban NOXH. Dac biét, viéc
dinh gia NOXH, giao dat thuc hién du an NOXH can phai
trién khai nhanh, khéong dé doanh nghiép, ngudi mua phai
cho dagi lau vi cac tha tuc hanh chinh rudm ra. Qua dé, giup
doanh nghiép, ngudi lao ddng sém tiép can duoc véi NOXH
dung déi tugng. “Phai dua cac chi tiéu phat trién NOXH vao
ké hoach, nhiém vu hang ndm cla dia phuaong. Néu dia
phuang khéng hoan thanh phai ¢ ché tai, tranh tinh trang
béd Iting, khéng trién khai thuc hién. Viéc gén trach nhiém
cho dia phuong dé thuc ddy nhanh qua trinh thuc hién” -
6ng Diép néu quan diém.

C6 thé khang dinh, vdi su chi dao sat sao ciia UBND tinh
Thai Nguyén cung su vao cudc quyét liét clia cac cap chinh
quyén dia phuong, cac s& nganh trén dia ban da gop phan
thac ddy nhanh qua trinh hién thuc héa cac muc tiéu cta
DE an "Pau tu xay dung it nhat 1 triéu can ho NOXH cho déi
tugng thu nhap thap, cdng nhan KCN giai doan 2021 - 2030”
ma Chinh pha dat ra cling nhu cac chi tiéu trong Dé an phat
trién NOXH giai doan 2021 - 2025 cla tinh Thai Nguyén.
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GIOI THIEU

Danh gia qua trinh dé
thi hoa 6 Viet Nam giai

doan 2010 - 2020 va dinh
huéng chinh sach trong

tuong lai

> AN NHIEN

Cudn sach thé hién dugc rat ré téng quan do thi hoa
Viet Nam (2010 - 2020), tu doé de xuat dinh husng

chinh sach dé thi hoa cho giai doan tiép theo.

rong 10 ndm qua (2010 - 2020), v&i chinh sach d6i mai

cta Pang va Nha nudc, do thi Viét Nam phat trién

nhanh. Tuy nhién, chinh sach vé dé thi héa con thiéu

va chua déng bd, co s& khoa hoc va thuc tién dé danh
giad qua trinh dé thi hoa, cac chinh sach vé dé thi héa (dich cu
va dan sé do thj, dat dé thi, t6 chic khong gian dé thi, méi
quan hé gitta dé thi, ndng thon, cdng nghiép héa va ha tang
ky thuat dé thi) chua dugc danh gia day du...

Chinh vi vay, cudn sach “Danh gia qua trinh dé thi hoa
@ Viét Nam giai doan 2010 - 2020 va dinh huéng chinh sach
trong tuong lai” da tap hop cac van dé chuyén biét vé dé
thi hoa, danh gid qua trinh do thi héa & Viét Nam giai doan
2010 - 2020, lam co sG cho viéc dé xudt cac dinh hudng chinh
sach nham thiac ddy qua trinh d6 thi héa cta Viét Nam trong
tuang lai, trén co sG clia dé tai nghién cttu khoa hoc RD 12-21
“Nghién ctu danh gia van dé dé thi hoa va phat trién d6 thi
Viét Nam giai doan 2010 - 2020, dé xuat dinh hudng chinh
sach vé d6 thi hoa va phat trién d6 thi Viét Nam dén nam
2030, tam nhin dén nam 2045".

Theo TS Pang Viét Ding - Cha tich Téng héi Xay dung
Viét Nam, cuén sach la mét nghién cdu lién nganh cé gia
tri thuc tién va ly luan cao, chac chén sé la mot tac pham
hay, b6 ich khéng chi danh cho cac nha chuyén mén, nha
quan ly ma con la nguén tai liéu tham khao quy gia cho
tat ca ban doc quan tam dén van dé doé thi, véi cac sé liéu
dugc trinh bay cap nhat, trich dan nguén tin cay va cé gia
tri tham khao cao.

Mot s6 ndi dung ly ludn méi vé méi quan hé gilta qua
trinh dé thi hoa va xay dung néng thén, méi quan hé gitia
céng nghiép hoa va dé thi hoa da dugc nhém tac gia dé cap
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nhu la co s& khoa hoc cho cac gidi phap chinh sach phat trién
do6 thi trong tuong lai.

Nhiéu giai phép, chinh sach vé qua trinh dé thi hoa trong
thdi gian t6i nhu chinh sach vé di cu va dan s6 d6 thi; chinh
sach vé dat do thi va té chiic khéng gian dé thi... da dugc tac
gia va cac dong nghiép dé xuat bam sat thuc tién va co tinh
kha thi.

KTS Tran Ngoc Chinh - Cha tich H6i Quy hoach phat trién
d6 thi Viét Nam cho biét, cuén sach dugc viét trén co s& clia
dé tai nghién ciu khoa hoc do Ban Kinh té Trung uong dat
hang. Dé tai da dugc nghiém thu va danh gia xuat sac ti Hoi
dong, cho thay ham lugng khoa hoc rat I6n cla dé tai va
cudn sach nay mang lai.

Cubn sach da thé hién dugc rat rd cai nhin téng quan vé
do thi hoa cda Viét Nam trong qua khu (2010 - 2020) thong
qua cac khia canh nhu: Quy mo, téc d6 do thi hoa; danh gia
vé dich cu @6 thi, danh gia vé dat va té chuc khéng gian dé
thi; danh gia vé méi quan hé gitra d6 thi, néng thén va cong
nghiép hod; danh gia vé anh huéng ctia hé thong ha tang ky
thuat dé thi dén qua trinh dé thi hoa. D& tir d6, dua trén cac
co sG khoa hoc va thuc tién vé dé thi hoa, nhom téac gia da
dé xuat dinh hudng chinh sach dé thi hoa cho giai doan tiép
theo thong qua céc khia canh nhu: Dinh huéng chinh sach vé
dich cu va dan s6 dé thi; vé dat dé thi va td chuc khéng gian
d06 thi; vé méi quan hé gitta d6 thi, néng thén va cong nghiép
hoa; vé ha tang ky thuat dé thi...

Cuén sach do PGSTS Luu Dic Hai la chd bién, cing vai su
tham gia ctia nhiéu chuyén gia, nhiéu nha khoa hoc cé uy tin
trong linh vuc d6 thi. Cuén sach do NXB Xay dung &n hanh
dudi 2 hinh thuic ban in va ban dién ti (ebook).
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Cac yéu t6 anh huéng dén hiéu qua hoat dong
dau tu xay dung céng trinh giao théng ngam
do thi trong giai doan thi cong tai Ha Noi

Factors influencing the effectiveness of urban underground transportation construction
investment activities during the construction phase in Hanoi

> THS NGUYEN THI HOAN", KS NGUYEN DUC LONG?

"Khoa Kinh té va Quan ly Xay dung, Trudng DH Xay dung Ha Noi; Email: hoannt2@huce.edu.vn

2HVCH Quan ly Xay dung, Trudng DH Xay dung Ha Néi

TGM TAT

Vi mat da dan cuw dang, legng phuong tign cé nhan tham gia giao
thang ngay cang nhiéu, Ha Nai dang phéi ddi mat vai cac van dé
nghiém trong nhur on tic giao thang; 1dn chiém via he, lang duwang
lam dién tich dé xe; khai bui, & nhiém mai truang...Viec dau tr xay
dyng hé thdng giao thang ngdm tai khu vuc ndi da |a rét can thist,
gap phan gidi quyét cac van dé dang tdn tai va nang cao hiéu qué
sir dung qu§ dat da thi. Hien nay, Ha Nai da va dang dau tu xay dung
céc ham duang ba, hadm cho ngudi di ba, bai da xe ngdm, dwang tau
dien ngdm, tuy nhién qua trinh ddu tw xay dung con rat cham va gip
nhiu kha khan, dac biét [a trong giai doan thi cang. Bai bao chi ra
cdc yeu td anh hudng tai hitu qué hoat dang ddu tu xay dung cong
trinh giao thang ngdm da thj trong giai doan thi cong tai Ha Nai, sir
dung phan tich Cronbach's Alpha, phan tich nhéan td kham phé EFA,
v phén tich hdi quy da bign. K&t qua cho th&y 4 nhom yéu td anh
huéng, bao gdm: céc yéu td khach quan, sy phdi hep giira nha thau
va céc don vi lign quan, nang lyc trién khai du &n, nang luc thi cang.
Két qua phan tich |a cén cir dé dva ra céc giai phap gop phan nang
cao hiéu qua hoat dong dau tw xdy dung céng trinh giao thang ngdm
da thj trong giai doan thi cang tai Ha Nai.

Tir khaa: Cang trinh giao thong ngdm da thi; duing tau dien ngam;
ham duing ba; hdm cho ngui di ba; bai dé xe ngdm; giai doan thi
cong; y&u td anh hudng; Ha Nai.

ABSTRACT

Amidst a burgeoning population density and a rising influx of individual
vehicles, Hanoi is confronted with pressing issues including severe
traffic congestion, encroachments onto sidewalks and roadways for
parking, and heightened levels of air pollution. The development of an
underground transportation system in the urban core is essential,
contributing to the resolution of current issues and optimizing urban land
utilization. Hanai is currently investing in the construction of road tunnels,
pedestrian tunnels, underground parking Iots, and subway lines.
Nevertheless, the construction process is progressing slowly and
encountering various challenges, particularly during the implementation
phase. This article examines the factors affecting the effectiveness of
urban underground construction projects during the construction phase
in Hanoi, utilizing Cronbach's Alpha analysis, Exploratory Factor Analysis
(EFA). and Multivariate Regression Analysis. The results indicate four
influencing factor groups: objective factors, project deployment
capability, construction capacity, and coordination between contractors
and relevant units. These analytical findings serve as a basis for
proposing solutions to enhance the efficiency of urban underground
construction projects during the construction phase in Hanoi.
Keywords: Urban underground transport; subway lines;
underground road tunnels; pedestrian tunnels; underground
parking; construction phase; influencing factors; Hanoi.

1.DAT VAN PE

Cong trinh giao thdng ngam d6 thi (CTGTNDT) da dugc dau tu
xay dung trén thé gidi ti thé ky 19, m& dau bang viéc phat trién hé
théng tau dién ngam véi tuyén tau dién ngam dau tién dugc dua
vao st dung ndm 1863 tai London. Ti€ép d6, cac d6 thi Ién nhu
Moskva, Paris, New York, Hong Kong, Bac Kinh, Seoul, Tokyo...hé

théng giao théng ngam da dugc xay dung va phat trién manh mé,
hinh thanh mang luéi giao théng cong cong quy mé va déng bo,
dap uiing nhu cau van tai hanh khach rat 16n, gép phan gitt gin canh
quan, tao nén cac do6 thi van minh, hién dai.

Tai cac d6 thi Ién cda Viét Nam nhu Ha Noi, TP.HCM, v&i mat
d6 dan cu dong duc, quy dat bé mat ngay cang thu hep thi viéc
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dau tu xdy dung cac coéng trinh giao thong ngam la xu thé tat
yéu. Tai Nghj dinh 41/2007/ND-CP ngay 22/07/2007 vé xay dung
ngam dé thi, Chinh pha da quy dinh d6i véi cac do thi co s6 dan
trén 1 triéu ngudi phai quy hoach hé théng duong tau dién
ngam [1]. Nam 2011, Chinh ph phé duyét Quy hoach chung xay
dung tha dé Ha N6i dén nam 2030 va tam nhin dén nam 2050
vGi 8 tuyén dudng sat dé thi trong d6 c6 nhiing doan di ngam.
Tuy nhién cho dén nay, véi dan s6 hon 8 triéu ngudi, Ha Noi van
chua cé tuyén dudng tau dién ngam nao dugc dua vao sir dung,
tuyén tau dién ngam dau tién dang thi cdng nhung con gap
nhiéu khé khan. Do do, viéc xac dinh cac yéu t6 anh huéng dén
hiéu qua hoat dong dau tu xay dung CTGTNDT trong giai doan
thi céng la rat quan trong va can thiét.

Trong nudc, da c6 mot s6 nghién cliu lién quan dén cac yéu to
anh hudng téi qué trinh thi cong xay dung CTGTNDT. Nguyén Trung
Kién va céc tac gia (2022) da chi ra anh huéng ctia nuéc ngam la rat
I6n khi trién khai cac gidi phap 8n dinh tudng vay céng trinh nha ga
ngam thudc tuyén Metro s6 3 Ha Noi [2]. Cac cong trinh ha tang
ngam ky thuat san co tai cac dé thi I6n cta Viét Nam rat phuc tap,
dé thi cong cac CTGTNDT thi viéc di ddi, giai phong mat bang kho
khan sé anh hudng dén tién do va chi phi thi cong (Vi Minh Tuan,
2009) [3]. Tac giad Luu Duc Hai (2012) da phan tich mot sé nguyén
nhan, sai s6t dan dén mot sé su ¢b trong thi cong cac cong trinh
giao thong ngam trén thé gidi va chi ra rang tur cac budc khao sat,
thiét k& dén thi cdng va quan ly qua trinh thi cong c6 vai tro vé cung
quan trong ma mai thiéu sét c6 thé dan dén nhing hau qua to I6n,
gay tén that nghiém trong vé ngudi va tai san. Tir d6 rat ra bai hoc
vé viéc hoc hoi va thudng xuyén trang bi kién thic méi vé cong
nghé, thiét ké va thi cdng, gép phan quan trong vao thanh cong
trong qua trinh thi céng CTGTNDT tai Viét Nam [4]. Tac gia Nguyén
Manh Kiém va Poan Thé Tudng da trinh bay nhiing dic diém diéu
kién tu nhién, kinh té, xa hoi va nhimng thach thic vé ky thuat, cong
nghé trong thi cdng xay dung tau dién ngam & Viét Nam. Tran
Hoang Tudan (2014) théng qua phuong phap phan tich nhan t6 da
chira 4 nhan t6 anh hudng dén chi phi va 3 nhan t6 anh hudng dén
thai gian hoan thanh du an trong giai doan thi cong [5].

Trén thé gidi, nhiéu nghién ctu vé cac yéu t6 anh hudng tdi hiéu
qud dau tu xay dung CTGTNDT da dugc tién hanh. Theo
Ghanbaripour va cac tac gia (2018) da phan tich, danh gia, xép hang
39 yéu t6 quan trong quyét dinh thanh cong cla du an dau tu xay
dung tau dién ngam tai Iran [6]. Trong d6 moét s6 yéu té xép hang
cao nhat bao géom: thiét 1ap muc tiéu; nang luc trién khai du an; ning
lyc quan ly du &n trong ting giai doan; st dung hiéu qua ngudn
nhan luc; @dm bao nguén luc tai chinh; nang luc va kinh nghiém cta
nha thau, don vi tu van. Yani Lai va cong su (2023) da chira 5 yéu t6
han ché dén su phat trién khong gian ngdm dé thi bao gém: diéu
kién dia chat; chi phi dau tu |6n; thi€u anh sang va théng gio tu
nhién; ty 1é tai nan cao; kho khan trong viéc thu thap di liéu cong
trinh ngam san c6. Bén canh do6 la cac yéu té quan trong quyét dinh
thanh cong dén su phat trién khéng gian ngdm nhu su phdi hop
chat ché trong quan ly gitta cac bd nganh; tich hgp khong gian
ngdm vao quy hoach phat trién dé thi; két néi khéng gian trén mat
dat véi khéng gian ngam; quy dinh phap ly ré rang vé quyén sa hiu
dat dai d6i v6i phan trén mat dat va dudi mat dat [7]. Marco va
Narbaev (2021) da nghién ctu 39 dy an xay dung dudng giao thong
ngam I6n trén thé gidi va két luan yéu té anh hudng I6n nhat dén
hiéu qua vé tién do va chi phi clia du &n la quy mé, d6 phc tap clia
cong trinh va loai hgp dong dugc sit dung gilta chd dau tu va nha
thau [8]. Zhang va cdng su (2021) da chira 8 yéu t6 quan trong anh
hudng dén an toan trong thi cong xay dung tau dién ngam tai Trung
Qudc [9].
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2.CO'SGLY LUAN VA MO HINH NGHIEN CUU

2.1. Co s& ly luan vé hiéu qua hoat déng dau tu xay dung
CTGTNDT trong giai doan thi cong

Trong qua trinh dau tu xay dung, giai doan thi cdng chiém ty
trong I6n vé thai gian va khéi lugng cong viéc thuc hién. Giai doan
thi cong dugc tinh tur khi khéi cong xdy dung dén khi hoan thanh,
dua cong trinh vao khai thac st dung. Hiéu qua dat dugc trong giai
doan nay la yéu t6é quan trong quyét dinh thanh cong ctia du an. Tac
gia Tran Hoang Tudn (2014) cho rang céc gia tri dat dugc trong giai
doan nay gan nhu quyét dinh dén su thanh céng cla ca du an, thé
hién qua 2 tiéu chi la chi phi dau tu va thai gian thuc hién [5].

NGi dén su thanh cong clia mét du an dau tu xdy dung, trén thé
gidi va tai Viét Nam c6 nhiéu quan diém khac nhau. T& nhitng nam
90, rat nhiéu nghién ctu da khéng dinh 3 tiéu chi chi phi, tién do,
chat lugng la nhiing tiéu chi co ban cho su thanh céng ctia mét du
an nhu Walker (1995; 1996); Belassi va Tukel (1996) [10]; Hatush va
Skitmore (1997) [11]; Atkinson (1999) da xac dinh ba tiéu chi nay la
“Tam giac sat”, ngoai ra con cd tiéu chi vé hé théng théng tin, loi ich
clia cac té chiic va cac bén lién quan cling dugc xem xét [12]. Theo
Chan (2001), du &n thanh céng phai dat dugc cac tiéu chi: thai gian,
chi phi, an toan trong qua trinh thi cdng, ddm bao vé sinh méi
trudng, dap Ung yéu cau ky thuat, dap ung ky vong clia ngudi s
dung, su théa man cda cac bén tham gia [13]. Lim va Mohamed
(1999) da moé hinh hoa viéc do luong thanh cong clia du an thanh
quan diém vi mé (thdi gian, chi phi, chat luong, an toan khi hoan
thanh) va quan diém vi mé (thsi gian hoan thanh, su hai long, muc
d06 hitu ich, qua trinh van hanh) [14]. KPIs [a mét b tiéu chi danh gia
thanh céng ctia mét du én da dugc nhiéu nha nghién ctu & cac quéc
gia khac nhau dé xuat dé ap dung cho phu hgp véi ting diéu kién
cu thé, nhin chung cac tac gia déu cho rang “tam giac sit” la chua
da dé danh gia thanh cong clia mot du an [15], [16], [17]; tac gid
Nguyén Bao Ngoc (2017) da chi ra nhimng kho khan khi ap dung KPIs
& Viét Nam va da dé xuat bé tiéu chi pht hgp [18].

Théng qua viéc nghién cliu téng quan tai liéu va khao sat thuc
trang hoat déng dau tu xay dung CTGTNDT tai Ha Noi, bai bao nay
tac gia xem xét hiéu qua hoat dong dau tu xay dung CTGTNDT trong
giai doan thi céng trén céc tiéu chi sau: thi cong dung tién do, trong
pham vi ngan sach, ddm bao yéu cau ky thuat, an toan lao dong va
vé sinh maéi trudng.

2.2. M6 hinh nghién ctu

Qua nghién ctu téng quan tailiéu va ca sé ly luan, nhém nghién
cliu da dua ra danh muc cac yéu t6 anh hudng téi hiéu qua hoat
déng dau tuxay dung CTGTNDT trong giai doan thi cong. Danh muc
cac yéu t6 dugc lap bang hai va ti€n hanh khao sat chuyén gia vaéi 2
Iua chon “c6” hodc “khéng” anh hudng téi hiéu qua hoat déng dau
tu xay dung CTGTNBT trong giai doan thi céng. Sau khi téng hop y
kién cac chuyén gia, 27 yéu t8 da duoc lua chon dé tiép tuc phan
tich, 27 yéu t6 nay dugc chia lam 5 nhém, vai gia thiét cac nhom co
anh hudng dén hiéu qua hoat déng dau tu xay dung CTGTNDT
trong giai doan thi céng, duoc thé hién trong mé hinh nhu sau:

¥ 18 khdch quan

NG e il kinad dirdn
& Hifu gud hoat ddng dau v
= ——
Mdng |y thi chng - iy dung <4ng rink GTNE
L trang giai dogan thi cing

5 pidi BopgiTs ni this) v cb

Yéu tdwd phip Iy

Hinh 1. M hinh nghién cttu dé xuat
5 nhom yéu t6 dugc do ludng vai 27 bién quan sat dugc dién
gidi nhu sau:
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Bang 1. Cac yéu t6 anh huéng dén hiéu qua hoat déng dau
tu xay dung CTGTNDT trong giai doan thi cong tai Ha Noi

STT Tén yéu té Ky
hiéu
1 Cdc yéu té khdch quan KQ
1 | Diéu kién dia chat, thly van Ha Ni KQ1
2 | Céng trinh ngdm sdn co KQ2
3 Tai trong tur cac cong trinh bé mat KQ3
4 Tinh hinh giao thong cung Ung vat tu, vat liéu xay | KQ4
dung, van chuyén phé thai xay dung
5 Su Uing ho clia ngudi dan noi dat cong trinh KQ5
6 | Cacyéu té bat kha khang trong qua trinh thicong | KQ6
7 Lam phat cla tién té KQ7
Il | Cdcyéu té vé ndng luc trién khai du dn TK
8 Kha ndng huy déng vén cho du én TK1
9 | Sudéng bo trong ké hoach phan bé vén TK2
10 | Cham ban giao mat bang TK3
11 | Loai hgp déng dugc st dung TK4
12 | Suphdihop gilia cac don vi co lién quan TK5
lll | Cdcyéuté vé ndng luc thicéng TC
13 | Bién phdp ky thuat, cong nghé s dung trong thi | TC1
cdng

14 | Nang luc, kinh nghiém ctia nha thau TC2
15 | Antoan trong thicong TC3
16 | Anh huéng dén cong trinh lan can TC4
17 | Anh hudng téi moi trudng dé thi TC5
18 | Cdng tac phong chdy chira chay TC6

IV | Cdcyéu té vé su phéi hop giita nha thdu thicéng | PH
v@i cdc don vi lién quan

19 | Su phdi hgp gilta nha thau véi chu dau tu PH1

20 | Suphdihgp gilta nha thau vdi tu van thiét ké PH2

21 | Suphéihgp gilta nha thau véi don vi cung ting vat | PH3
tu thiét bi

22 | Suphdi hgp gitta nha thau véi tu van giam sat PH4

Theo Hair va cdng su, kich thuéc mau téi thi€u dé st dung EFA
la 50, t6t hon la tir 100 trg l1én [19]. Ty 1& s6 quan sat trén mot bién
phan tich la 5:1 hodc 10:1. Trong nghién cuu, véi thang do Likert la
5 va s6 bién do ludng la 27, s6 lugng mau t6i thiéu can thiét dé phan
tichEFAla 27 x5 =135.

Buc 3: Tién hanh khao sdt va thu thdp phiéu diéu tra

Véi phuong phap lay mau ngau nhién thuan tién, viéc st dung
nén tadng Google Biéu mau dé tao va gUi phiéu diéu tra dugc lua chon
vi tinh phé bién, dé dang st dung cho ¢ ngudi kh3o sat cling nhu
ngudi lap khao sat. Thai gian thuc hién khao sat tir thang 8/2023 dén
thang 11/2023, s6 phiéu thu dugc la 142 phiéu, sau khi loai di nhiing
phiéu khéng hgp 18, s6 phiéu dua vao dé xur ly s6 liéu 1a 135 phiéu,
dam bao yéu cau. Trong d6, sé phiéu thu dugc tir nhiing ngudi c6
tham gia truc ti€p vao qua trinh dau tu xay dung CTGTNDT la 105
phiéu, 30 phi€u con lai thu dugc tir nhiing ngudi ¢ kinh nghiém va
hiéu biét vé qua trinh thi cdng cac cong trinh xay dung & Ha Noi.

Budc 4: Phan tich két qua

Da6i vai phan tich héi quy, nhém nghién ctu ti€n hanh phan tich
s0 liéu thong qua cac budc sau:

- Tién hanh kiém dinh Cronbach’s Alpha

- Phan tich nhan t6 kham pha EFA

- Phan tich hoi quy da bién

4. KET QUA NGHIEN CUU

4.1. Két qua phan tich kiém dinh d6 tin cay thang do
Cronbach’s Alpha

Hé s6 d6 tin cay thang do Cronbach’s Alpha duoc st dung dé
kiém dinh su tuong quan, muc d6 chat ché gitta cac bién trong mo
hinh dé xuat va kiém tra d6 chinh xéc, 8n dinh clia thang do. Bién
do ludng dat yéu cau khi cé hé s6 tuong quan bién téng Corrected
Item - Total Correlation > 0.3, cac bién c6 gia tri < 0.3 sé bi loai; thang
do ludng du diéu kién khi gia tri hé s6 Cronbach’s Alpha > 0.6 va
khéng cé truong hgp loai bo bién quan sat nao 16n hon Cronbach'’s
Alpha cua thang do.

Bang 2. Kiém dinh thang do bién ddc lap va phu thuéc

23 | Suphéihgp gitra nha thau chinh véi nha thau phu | PH5

24 | Suphéihgp gilta nha thau véi coquan quan lynha | PH6

nusc
V | Cdcyéu té lién quan téi phdp ly PL
25 | Thiéu quy chuén, tiéu chudn, dinh mdic, don gia PL1
26 | Chinhsach dén bu, gidi phong mat bang chuathéa | PL2
dang

27 | Coché, chinh sach hé trg trong dau tu, tai chinh PL3

3. PHUGNG PHAP NGHIEN CUU

Véi muc dich xac dinh cac yéu té anh hudng téi hiéu qua hoat déng
dau tu xay dung CTGTNDT tai Ha Noi, do ludng muc d6 anh hudng clia
céac yéu t6, phuang phap phan tich héi quy tuyén tinh da bién dugc lya
chon dé 4p dung. Quy trinh thuc hién gém 4 budc nhu sau:

Budc 1: Thiét ké cau héi khao sdt

Dua vao két qua phan tich va mé hinh nghién ctru da lya chon,
bang cau héi gébm 27 yéu t6 véi lua chon danh gia theo thang do
Likert c6 muc d6 tir 1 dén 5 da duoc ap dung, trong dé: (1) Anh
hudng rat nho; (2) Anh huang nhé; (3) Anh huéng trung binh; (4)
Anh huang 16n; (5) Anh hudng rat 16n.

Budc 2: Lua chon déi tugng khdo sdt va s6 lugng méu nghién ciu

Dai tugng khéo sat la cac ca nhan tryc ti€p tham gia va cé hiéu
biét vé hoat dong dau tu xay dung CTGTNDT vdi vai tro la Nha thau,
Ch d4u tu, don vi Tu van, Co quan quan Iy Nha nudc, cac dan vi T
chuc va dao tao cé lién quan.

Bién quan Hé sé tuong Hé sé cronbach's Alpha néu
sat quan bién téng loai bién
KQ. Khach quan c6 Hé s6 cronbach's Alpha= 0,720
KQ1 0,389 0,697
KQ2 0,565 0,654
KQ3 0,326 0,711
KQ4 0,341 0,708
KQ5 0,513 0,665
KQ6 0,514 0,665
KQ7 0,364 0,705
TK. Nang luc trién khai du an c6 Hé sé cronbach's Alpha= 0,64
TK1 0,371 0,598
TK2 0,468 0,552
TK3 0,344 0,610
TK4 0,315 0,633
TK5 0,487 0,539
TC. Nang luc thi céng c6 Hé sé cronbach's Alpha= 0,777
TC1 0,467 0,757
TC2 0,46 0,758
TC3 0,557 0,735
TC4 0,443 0,762
TC5 0,627 0,716
TC6 0,594 0,726

PH. Su phdi hgp giita nha thau véi cac bén lién quan ¢6 Hé sé
cronbach's Alpha= 0,84
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PH1 0,613 0,814 Nhin vao két qua, can phai loai di cac bién: PH6, TC6, TC2, PL1,
PH2 0,626 0,812 PL3, PL2, KQ6 do c6 hé sé tai nhan t6 <0.5 va c6 trudng hop bién
PH3 0,658 0,806 cung luc tai lén 2 nhan t6 véi hé sé tai gan nhau.
PH4 0,671 0,803 e K&t qua chay lan 2
PH5 0,648 0,808 Bang 5. Bang tong két két qua phan tich yéu té doc lap lan 2
PH6 0,497 0,837 Yéu t6 danh gia Gia tri chay bang | So sanh

PL. Phép Ly c6 Hé sé cronbach's Alpha= 0,606 Hé s6 KMO 0,717 0,5< 0,703 <1
PL1 0,372 0,564 Gia tri Sig trong kiém
PL2 0,402 0,523 dinh Bariett 0,000 0,000 <0,05
PL3 0,475 0,41 Phuong sai trich 69,974% 69,974%> 50%

Két qua kiém dinh cho thdy cac gia tri déu thda man yéu cau,
chiing té thang do dat dé tin cdy, tat ca 27 bién quan sat déu dugc
chdp nhan va st dung vao phan tich budc tiép theo.

4.2. Két qua phan tich nhan t6 kham pha (EFA)

Phan tich nhan t6 kham pha EFA dugc cho la phu hop khi théa
man cac diéu kién sau:

- Tri s6 KMO nam trong khoang tir 0.5 dén 1 (0.5 < KMO < 1).[20]

- Kiém dinh Barlett cé y nghia théng ké (Sig. <0.05). [20]

- Hé s6 tdi nhan t6 = 0.5. [21]

- T8ng phuong sai trich = 50%. [21]

» Phan tich nhan t6 cho bién doc lap

e K&t qua chay lan 1:

Bang 3. Bang tong két két qua phan tich yéu té doc lap lan 1

Bang 6. K&t qua ma tran xoay nhan té chay lan 2

Thanh phan

1 2 3 4

Yéu té danh gia Gia tri chay bang So sanh

Hé s6 KMO 0,755 0,5<0,755<1

Gia trj Sig trong

kiém dinh Barlett 0,000 0,000 <0,05

Phuong sai trich 66,847% 66,847%> 50%

Bang 4. K&t qua Ma tran xoay nhan té chay lan 1

Thanh phan

1 2 3 4 5

PH3 0,776
PH5 0,748
PH1 0,736
PH4 0,720
PH2 0,594
PH6 0,451
TC4 0,753
TC5 0,733
TC3 0,696
TC6 0,449
TC1 0,85

TC2 0,436 0,504
PL1 0,423 0,501
PL3 0,456
PL2 0,469
TK4 0,82

TK2 0,713
TK3 0,763
TK1 0,701
TK5 0,513
KQ1 0,845
KQ2 0,581
KQ3 0,725
KQ4 0,708
KQ5 0,696
KQ7 0,618
KQ6 0,499
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PH5 0,779
PH4 0,774
PH1 0,749
PH3 0,747
PH2 0,654
TC4 0,819
TC5 0,741
TC3 0,676
TC1 0,789
KQ7 0,722
KQ1 0,687
KQ2 0,604
KQ5 0,590
KQ3 0,780
KQ4 0,606
TK3 0,807
TK1 0,657
TK5 0,559
TK4 0,757
TK2 0,729

Sau khi loai di cac bién khéng phu hgp, két qua ma tran xoay
chay 1an 2 cho thay cac bién con lai déu c6 hé s6 tai nhan t6 >0.5 va
khong co trudng hgp bién nao cling ldc tai 1én 2 nhan t6 véi hé s
tai gan nhau. K&t qua nay thda man diéu kién théng ké.

» Phan tich nhan té cho bién phu thuéc

Bang 7. Bang tong két két qua phan tich nhan té phu thuéc

Yéu té danh gia Gié tri chay bang So sanh

Hé s6 KMO 0,601 0,5< 0,601 <1
Gia tri Sig trong kiém dinh 0,000 0,000 < 0,05
Barlett
Phuong sai trich 56,604% 56,604%> 50%

Bang 8. Bing téng két két qua phan tich nhan té déc lap

Yéu té
1

Khach quan( KQ) 0,515
Nang luc trién khai( TK) 0,862
Phoi hgp nha thau va cac bén( PH) 0,894
Nang luc thi cdng(TC) 0,675

Hé s& KMO cuia kiém dinh phu hgp vi ndm trong khoang 0,5 <
KMO = 0,601 < 1, chiing té cac bién dua vao phan tich nhan t6 la c6
y nghia va mé hinh phan tich la pht hgp véi cac gia thuyét da dé ra.
Tiéo theo kiém dinh tuana auan bhién cé Sia = 0.000 < 0.05. Do d6
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cac bién quan st c6 tuong quan véi nhau trong méi nhdom nhan té.
Téng phuong sai trich Total Variance Explained = 56,604% > 50%
déap ung tiéu chudn.

4.3. Két qua phan tich héi quy tuyén tinh da bién

Phuang phap phan tich héi quy da bién dugc ap dung dé phan
tich cac yéu t6 &nh hudng dén hiéu qua hoat dong dau tu xay dung
CTGTNDT trong giai doan thi cong. Ti€n hanh xac dinh cac bién déc
lap KQ, TK, PH, TC va bién phu thudc hiéu qua (HQ) bang phuong
phap lay gia tri trung binh cda cac bién quan sat tuong Ung dugc
gitt lai sau khi phan tich EFA. K&t qua thé hién trong bang 9, hé s6 R2
diéu chinh bang 0,578 chiing t6 céac bién doc 1ap khi phan tich hoi
quy anh hudng 57,8% dén su bién thién cta bién phu thudc. Do do,
hé s6 R2 diéu chinh phan anh su phu hgp ctia mé hinh. Hé s6
Durbin-Watson thé hién 1a 1,557 trong khoang tu 1,5 dén 2,5, sé
khéng xay ra hién tugng tu tuong quan.

Bang 9. Bang két qua R2 diéu chinh va tém tat mé hinh
Durbin Watson

) P6 Héso
h"i"n°h R R2 Rczh?;;“ lach Durbin-
chuan Watson

1 0,768? 0,590 0,578 0,274 1,557

Bang 10 cho thay céc yéu t6 déu cé gia tri Beta > 0, tat ca cac
bién c6 Sig < 0,05. Hé sé VIF cac bién déc 1ap déu nhod hon 2. Nhu
vay khong c6 hién tugng da cdng tuyén xay ra.

Bang 10. Tém tat két qua phuong trinh héi quy

Hé s6 hoi Hé s6 hoi .
quy quy He so
Mé | chuachuin chuan . ph0|'19
\ . . Sig dai
hinh héa hoéa :
— x phuong
o Sai so Hé so .
HésoB A sai( VIF)
j chuan Beta
1 0,480 0,273 0,001
KQ 0,275 0,054 0,324 0,000 1,260
TK 0,232 0,057 0,246 0,000 1,170
TC 0,154 0,053 0,197 0,004 1,440
PH 0,232 0,048 0,317 0,000 1,334
Bang 11. ANOVAa
Téng cac Binh
Mé hinh binh | af | PhUON9 | Sig.
huong Trung
P binh
Hoi qui 14,007 4 3,502 46,805 | 0,000°
1 Phan du 9,726 130 0,075
Téng 23,733 | 134 -

Bang két qua phan tich ANOVA cho thay Sig = 0,000< 0,005, diéu
dé ndi 1én y nghia mo6 hinh ly thuyét phu hgp véi dit liéu thuc té
nghién ctu, cac bién doc lap trong mé hinh cé tuong quan véi bién
phu thudc. Phuong trinh hoi quy tuyén tinh dugc trich theo hé s
da chuan hoéa c6 phuong trinh sau:

Y =0,480 + 0,324*KQ + 0,317*PH + 0,246*TK + 0,197* TC

5. KET LUAN

Théng qua nghién cliu tdng quan tai liéu, khao sat thuc trang va
tham khao y kién chuyén gia, 5 nhém yéu té véi 27 bién quan sat
dugc dua vao nghién ctru bang phuong phap thong ké théng qua
danh gia do tin cay thang do Cronbach'’s Alpha, phan tich nhan té
kham pha (EFA) va phan tich hoi quy tuyén tinh da bién. Sau khi loai
bé nhimng bién quan sat va nhom yéu té khong phu hap, két qua
cho thay 4 nhém yéu t6 dnh hudng dén hiéu qua hoat dong dau tu
xdy dung cong trinh giao thong ngdm do thi trong giai doan thi

céng vdi cac hé s6 tac dong cling chiéu véi bién phu thuéc theo
muic dé tac ddng gidam dan nhu sau: (1) Cac yéu t6 khach quan; (2)
Su phdi hgp gilta nha thau va cac don vi lién quan; (3) Nang luc trién
khai dy an; (4) Nang lyc thi cdng ctia nha thau. Nghién ctru nay méi
duing lai & viéc danh gia muc dé tac dong clia cac yéu to, trén co sé
két qua thu dugc, nhom nghién ctiu sé tiép tuc hoan thién va duara
cac gidi phap cu thé trong cac nghién cuu tiép theo.

L&i cdm on

Nghién ctu nay dugc tai trg bai Truong Pai hoc Xay dung Ha
Noi trong dé tai ma s6 38-2023/KHXD.
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Xay dung mé hinh hoc may dugc t6i uu hoa
bang thuat toan jellyfish search dé du bao
nang suat lao dong trén cong truong

Developing a machine learning model optimized with the jellyfish search algorithm for
predicting labor productivity on construction sites
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TOM TAT

Cac hoat dang xay dung phuy thugc rét nhiéu vao ning suat lao
ddng b cac tac dang tryc tiép cia na dén higu qua kinh té& va
tign do cia du an. Vi vay, nang cao nang suft lao dong trén cong
trireng ludn |3 muc tigu hang ddu coa cac doanh nghigp va cac
chuyén gia quén Iy xay dung. Nghién ciru nay trinh bay cac so
sanh va danh gia higu sudt cia cac ma hinh hoc may. bao gom
ban md hinh don ANN, SVR, LR, CART va ba ma hinh hén hop
Voting, Bagging, Stacking. K&t qua thu drgc cho thdy ma hinh hén
hop Bagging-ANN mang lai higu qua cao nhét. Cac tham sd cia
ma hinh duge chon sé duge tdi vu hoa béng thuat toan Jellyfish
Search dé nang cao higu sudt ma hinh. K&t qué cudi cong duge
so sanh vai cac dé xuft trude da cho thay higu suft gt trgi cia
md hinh JS-Bagging-ANN.

Tir khda: Jellyfish Search; nang suét lao dang; ma hinh hoc may;
tfi ru hda; du bao.

ABSTRACT

Construction activities are significantly dependent on labor
productivity due to its direct impact on economic efficiency and
project progress. Therefore, enhancing labor productivity on
construction sites remains a top priority for businesses and
construction management experts. This study presents a
comparative evaluation of the performance of various machine
learning models, including four individual models: ANN, SVR, LR,
CART, and three ensemble models: Voting, Bagging, and Stacking.
The results demonstrate that the Bagging-ANN ensemble model
yields the highest efficiency. The model's parameters are optimized
using the Jellyfish Search algorithm to improve its performance.
The final results are compared with literature, revealing the
superior performance of the JS-Bagging-ANN model.

Keywords: Jellyfish Search; labor productivity; machine learning
models, optimization; prediction system.

1. GIGI THIEU

Dai véi cac du an xay dung, téng nang suat du an bi phu thudc
rat nhiéu vao nang suat lao déng trén céng trudng trong giai doan
thi céng xay dung. Tuy nhién, viéc dy doan nang suat lao déng trén
coéng trudng ludn la van dé thach thic d6i voi cac nha quan ly xay
dung vi tinh khéng 8n dinh cling nhu phu thudc rat nhiéu vao quy
mo, cong sudt va dia diém xay dung [1, 2]. Ngoai ra c6 rat nhiéu yéu
t& anh hudng dén nang suat lao ddng nhu qua trinh lao dong, ky
nang lao déng, vat liéu va cong cu, diéu kién dia diém, ... Viec ndm
bét sém xu hudng clia ndng suat lao déng c6 thé giup ngudi quan
ly dua ra cac quyét dinh kip thoi trong viéc diéu chinh nhan luc,
phuong an thi cong xay dung hay hudng quan ly phu hop.
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Ngay nay, véi su phat trién manh mé ctia khoa hoc ky thuat, tri
tué nhan tao (Al) ngay cang chiing té la mét cong cu manh mé dé
nang cao hiéu qua xay dung va mang lai co hoi giadi quyét cac van
dé ky thuat phuc tap [3, 4]. Cac m6 hinh don cling nhu moé hinh héon
hgp sé dugc so sanh dé dua ra cac danh gia ciing nhu lua chon mé
hinh t8i uu nhat. Cac mé hinh phé bién nhat va dugc cac nha nghién
clu danh gia cao trong cac mo hinh du bdo thudng gap sé dugc s
dung trong nghién ctu nay lan luot la Artificial Neural Network
(ANN), Support Vector Regression (SVR), Linear Regression (LR),
Classification and Regression Tree (CART).

Dong thai, viéc két hgp cac mo hinh don dé tao ra cac mé hinh
hén hgp nham nang cao hiéu suat ctia ctia mé hinh. Cac mé hinh
mGi sé dugc so sanh va danh gia dé chon ra mé hinh c6 hiéu suat
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t6t nhat. Vi dé chinh xac clia du doan nang sudt la rat quan trong dé
lap ké hoach du &n xay dung, mé hinh c6 hiéu suat cang tot sé mang
lai lgi ich dang ké. Mé hinh dugc chon sé dugc t6i uu hda tang cudng
bai thuat toan Jellyfish Search (JS) [5].

2. TONG QUAN NGHIEN CUU

2.1 Pinh nghia nang suét lao ddéng trong xay dung

Nang suat c6 thé dugc dinh nghia Ia méi quan hé gilta dau ra
dugc tao ra b&i mét hé théng té chiic nhat dinh va dau vao dugc hé
théng st dung dé tao ra dau ra [6]. C6 thé hiéu, dinh nghia vé nang
sudt c6 nghia la ty lé gilra s6 lugng dau vao vdi sé lugng dau ra va
dugc do ludng bang céng thic sau:
DPiu ra

Ning suit =

Frm— (M

Trong dé:

Pau vao: nguyén liéu dau vao, dién nang, cdng cy, lao déng, chi
phi va thdgi gian.

Dau ra: khéi lugng hodc s6 lugng san pham.

2.2 Yéu t6 anh hudng dén nang suat lao déng

Néng sudt bi anh hudng bai cac yéu t6 khac nhau tai cong
trudng. Cac yéu té c6 thé dugc chia thanh hai loai, d6 1a yéu t6 bén
trong va yéu t6 bén ngoai.

Cacyéu té bén trong: cdng nghé, té chiic, quan ly, cac van deé tai
chinh, v.v.

Cac yéu t6 bén ngoai: thai tiét, chinh tri dia phuong, su thay déi
cla nhu cau, méi quan hé giira tat ca cac bén lién quan, v.v.

Cac yéu t6 anh hudng dén nang suat trong xay dung da la cha
dé chia nhiéu nghién ctru. Tuy nhién, day 1a mot van dé kha kho khan
trong thuc té béi tinh bat 6n dinh cda chdng, ciing la tinh duy nhat
cGa moi du an xay dung. Viéc nghién ctru cac yéu té anh hudng dén
nang suat lao déng la can thiét vi tam anh hudng clia n6 dén tinh
kinh té ctia du &n. Vi vay, d tim ra mot mé hinh dy bao c6 hiéu suat
cao d€ du bao nang suat lao déng trén céng trudng la rat can thiét.

2.3 Mét s8 nghién ciiu tuong tu vé nang suat lao dong

M6t s6 nghién clru trong nuGc vé nang suat lao dong 6 Viét Nam
cling rat phong phu. Theo d6 hiéu dugc tinh hinh kinh té€ & Viét Nam
va cac doanh nghiép hoat déng & linh vuc xay dung, mét s6 nghién
cliu trudc cing du dodn tinh hinh nang suat xay dung.

Dén nam 2016, PGS.TS Dinh Tuan Hai va Hoang Van Trinh da
trinh bay mét nghién ctu trén tap chi Kinh té xay dung s6 thang
02/2016 v&i ndi dung “Gidi phap nang cao nang suat lao dong trong
xay dung” nhdm danh gia thuc trang ndng suat lao dong clia nganh
Xay dung & Viét Nam va md& rong ra thé gidi [7]. T d6 dé xuat mot
s6 gidi phap nham thic ddy nang cao chat lugng quan ly Nha nuéc.
Cuthé Ia nang cao nang luc quan ly, kj nang diéu hanh ctia nha thau
va tu van gidm sat, ndng cao nang suat con ngudi va may moc thiét
bi, ndng cao hiéu qua trong ky thuat lua chon nha thau muc tiéu
nang cao chat lugng véi tac ddng mai trudng lao dong.

Dén nam 2017, TS Lé Van Cu va cdng sy da trinh bay mot nghién
ctru vé “Thuc trang mot s6 gidi phap nham nang cao nang suat lao
dong nganh Xay dung”, nghién clu nay dugc dang trén tap chiKinh
té xay dung s6 thang 02/2017 [8]. Do s6 liéu nganh Xay dung khong
dugc theo déi va ghi chép thudng xuyén. Do vay bai nghién ctu dua
trén cac s6 liéu théng ké b sung dugc khao st va thu thap theo
dinh ky nham xac dinh nang suat lao dong nganh Xay dung. Nghién
cltu xac dinh rdng cac yéu té téng hgp (TFP) la mét trong céc chi tiéu
quan trong dé danh gia tang trudng kinh té va cé vai trd quan trong
dai véi viéc xac dinh toc d6 tang GDP. Két qua nghién ciu cho thay
dua vao TFP clia nganh Xay dung ngudi ta c6 thé c6 dugc nhiing
théng tin chudn xac va kip thdi nhdm phuc vu céng tac chi dao
nganh Xay dung hién nay.

Nam 2021, Min-Yuan Cheng va céc cong su [9] da Ung dung tri
tué nhan tao (Al) dé du bao nang suat lao ddng cila mot du an, Mé
hinh két hgp gilra may vec to ho trg binh phuong nho nhat (LSSVM),
tim ki€m sinh vat cdng sinh (SOS) cling vé6i phuang phap lua chon
tinh nang (FS) tao thanh mot mé hinh lai SOS-LSSVN-FS. Két qua
théng ké cia phuong phap xac nhan chéo 101an chira mé hinh SOS
- LSSVN - FS dat dugc d6 chinh xac cao nhat véi du doan néng suat
3,6% sai s6 phan tram tuyét doi trung binh (MAPE), tot hon it nhat
19,6% so v&i mod hinh Al khac.

Tiép d6 nam 2022, mét nghién ctiu dugc thuc hién bai tac gia
Dinh-Nhat Truong va Jui-Sheng Chou [10] da két hop logic m& (FA)
va trinh t6i uu hoa JS xay dung thuat toan t6i uu hoa cuc bo. Thuat
toan dugc dé xuat so sanh véi nhing trinh téi uu héa khac. Sau dé
FAJS st dung t6i uu hda cac siéu tham s6 cta hé théng xép chong
(SS) lién quan dén nang suat lao dong, cudng dé nén két cu nha,
cudng do doc truc bé tdng va kha nang chiu cat. K&t qua nghién ctiu
cho thay FAJS-SS du doan chinh xac hon cac hé théng hoc may khac
trong tai liéu va dugc dé xudt dé cung cap trong giai doan lap ké
hoach va thiét ké.

3. THU THAP VA XU LY CAC SO LIEU

S6 lieu dugc thu thap tir bo di liéu goc trude day duoc st dung
tU nghién cu cdia Min-Yuan Cheng va cac cong su [9]. Theo d6 bo
d{ liéu tinh toan dugc xt ly va thu thap vai 220 bo di liéu tir 02 du
an bat déng san tai Montreal, Canada trong hon 30 théng tu
09/2004 dén 06/2004. Bang 1 duédi day mé ta cac tham sé mo ta
bién clia tap di liéu.

4. PHUONG PHAP NGHIEN CUU
4.1. Phuong phap hoc may

4.1.1 M6 hinh don

Mo hinh mang no-ron nhéan tao ANN: Mang noron nhan tao
(Artificial Neural Network - ANN) la mét moé hinh tinh toan dugc lay
cdm hung tur cdu trdc va hoat déng clia hé than kinh trong ndo
ngudi. ANN bao gom mot tap hop cac don vi tinh toan goi la "noron”
hodc " noron nhan tao" dugc té chiic thanh céc 16p (layers) va duoc
strdung dé mé phdng qua trinh hoc va x( Iy théng tin. Muc tiéu clia
né la t6i uu hda trong s6 dé dua ra cac du doan hodc dau ra chinh
xac dua trén dir liéu mdi.

M6 hinh vec-to hé trg héi quy SVR: M6 hinh Vec-tg H6 trg Héi
quy (Support Vector Regression - SVR) la mét phuong phéap trong
machine learning dugc st dung dé€ gidi quyét bai toan héi quy,
nghia la du doan mét gia tri s6 thuc dua trén dit liéu dau vao. SVR
dugc xay dung trén cd sd clia mé hinh Vec-to H6 trg (Support Vector
Machine - SVM), ma ban dau dugc phat trién cho bai toan phan loai.
Theo d6 diém quan trong trong SVR la tim ra mét ham gia thuyét
(hypothesis function) sao cho sai s6 gilra gia tri thuc té va gid tri dy
doan (dugc goi la 16i héi quy) la nhé nhat. SVR hoat dong bang cach
t6i uu hda khodng cach gitia cac diém dir liéu (duoc biéu dién bai
cac vecto dic trung) va siéu phang (hyperplane) ma ham gia thuyét
xac dinh.

M hinh héi quy tuyén tinh LR: Mé hinh hoi quy tuyén tinh
(Linear Regression - LR) la mot trong nhitng mé hinh ca ban trong
machine learning va théng k&, dugc st dung dé mé hinh héa méi
quan hé tuyén tinh gitta bién dau vao va bién muc tiéu (dau ra) trong
bai todn hoéi quy. M6 hinh héi quy tuyén tinh dugc xem la phién ban
hoan thién va nang cao so véi héi quy don gian. Hoi quy tuyén tinh
dugc xem la phuong phap théng ké hoi quy di liéu nham xéac dinh
mai lién két gitta mot bién phu thudc (cé gia trilién tuc) véi hai hodc
nhiéu bién doc lap.
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Bang 1: Bang théng ké b6 dit liéu [9]

, Giatri Gidtri
Bién ! B Gia tri Do léch
Nhém Tén bién Dién giai ) I6n trung i
sO nho nhat . chuan
nhat binh
Xi Nhiét do (°C) Gid tri trung binh trong 08 gi& lam viéc/ ngay -26 25 4,04 12,05
N X2 Do am (%) Gia tri trung binh trong 08 gi& lam viéc/ ngay 18 97 66,46 15,60
Thoi
; Khong mua = 0; Mua nhé = 1; Mua =2 va
tiét X3 Muagié ’ 0 3 0,28 0,60
Tuyét=3
Xa  T6c do gio (km/h) Gia tri trung binh trong 08 gi& lam viéc/ ngay 3 43 15,41 8,47
Bién  Lao Xs  S6luong Céng nhan 8 24 16,02 5,08
dau  dong Xe  Tylélao déng (%) Ty |& lao déng (céng nhan phd théng) 29 47 35,50 3,79
vao ’ X7 Loaicong viéc Loai hoat d6ng: san = 1; tudng = 2 1 2 1,43 0,50
ang .
Xs  Tang xay dung 1 17 11,38 3,75
muc . . ;
Xo  Phuong phép lam viéc Dang g6 truyén thong = 1; dang bay = 2 1 2 1,44 0,50
X0 Cong viéc truc tiép 53 86 71,13 7,45
Hoat ;
X1 Congviécho trg 2 13 5,85 2,03
dong
Xi2  Tri hoan cong viéc Ngay khéng hoat déng 6 43 23,04 8,12
o Nang suat hang ngay S6 lugng hoan thanh trong ngay chia cho
Bién daura Y 0,82 2,53 1,58 0,35

(m?/giG lao déng)

téng s6 gid lam viéc

M6 hinh cay phan loai va héi quy CART: M6 hinh Cay phan loai
va hoi quy (Classification and Regression Trees - CART) la mét
phuong phdp hoc mdy dugc st dung cho ca bai toan phan loai
(classification) va bai toan hoi quy (regression). CART st dung cdu
tric cay dé tao ra moét mo hinh du doéan dua trén cac quy tac diéu
kién. Noi cach khac, mé hinh cay phan loai va hoéi quy dugc xem nhu
mot cay nhi phan va dugc két hgp va lién két clia nut gbc ban dau
V@i cac nut quyét dinh va nut cudi. Trong d6 nut goc va méi nut dai
dién cho mét dac tinh. Mdi nhanh dugc dai dién cho két qua thi
nghiém. Mé hinh CART la mét cong cu manh mé va linh hoat cé thé
dugc st dung trong nhiéu tinh huéng khac nhau, tir phan loai dén
héi quy, nhung diéu quan trong la can kiém soét overfitting va téi uu
héa cac tham s6 dé ddm bao hiéu sut tot trén di liéu mai.

4.1.2. M6 hinh hén hop

Mé hinh hén hgp Voting: M6 hinh hén hgp Voting (Voting
Ensemble) Ia mot ky thuat trong machine learning dugc s dung dé
két hgp du doan tir nhiéu mé hinh may hoc khac nhau dé tao ra du
doan cudi cing. Muc tiéu ctia mé hinh hén hop Voting la tan dung
su da dang ctia cdc mo hinh dé tao ra du doan t6t hon so Vi viéc su
dung m6t mé hinh duy nhat. Mé hinh nay dugc xem la phuong phap
don gian nhat dé két hgp nhiéu mé hinh phan loai don 1&, Voting st
dung quy tac meta dé két hop cac gia tri dau ra cia mé hinh don lé.

Mé hinh hén hgp Bagging: M6 hinh hén hgp Bagging (Bootstrap
Aggregating) 1a mot phucng phap thudng dugc st dung dé két hop
nhiéu mé hinh co ban dé cai thién tinh én dinh va hiéu suat du doan.
Ky thuat nay thudng dugc ap dung trong bai toan phan loai va héi quy.
Mé hinh Bagging thuc hién viéc sao chép cac mau di liéu mét cach
ngau nhién dé thay thé tap d liéu ban dau, méi mé hinh héi quy du
doan céc gia tri tr cac mau dir liéu déu doc lap.

Mé hinh hén hgp Stacking: M6 hinh hén hop Stacking
(Stacking Ensemble) la mét ky thudt trong machine learning dugc st
dung dé két hgp du doan tir nhiéu mé hinh ca ban khac nhau dé tao
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ra du doan cudi cling. Stacking la mot trong nhiing phuong phap két
hgp phtc tap hon so véi Bagging va Voting. Lagi ich chinh cda mo
hinh hén hgp Stacking bao gom viéc cai thién hiéu suat du doéan
bang cach két hgp su manh mé cda nhiéu mé hinh co ban va tao ra
mot mé hinh t8ng hap cé kha nang téng quat hoa tét han so véi cac
mo hinh co ban. Ngoai ra, Stracking rat linh hoat trong viéc lua chon
kiéu m6 hinh va cau tric téng hap.

4.1.3. Céc chi s6 hiéu suat danh gia mé hinh

Nghién ctu nay stra dung ndm chi s6 hiéu suat thong dung dé
danh gia va du doan do chinh xac ca mé hinh, 1an luct 1a hé sé
tuong quan tuyén tinh R, sai sé trung binh tuyét déi MAE, sai sé binh
phuong trung binh RMSE, phan tram sai s6 trung binh tuyét doi
MAPE va chi s6 téng hop SI.

ny.yy *(Zy)(z y‘) ¢)
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4.1.4. Ly thuyét t8i uu héa jellyfish search

Té&i uu héa Jellyfish Search (JS) dugc cong bé nam 2021 béi Chou
va Truong [10] 1a mot phuong phép t6i uu héa ldy cdm hing turthién
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nhién dua trén ban nang cuda loai sta trong tu nhién. Theo dé ban
dau khi thyc hién hanh vi kiém thuic én ching dua vao cdm nhan tu
dong chay clia dai duang, sau do6 di theo dong hai luu nham tim kiém
thiic an la céc loai sinh vat phi du. V6i khoang thai gian nhat dinh
chung tu hop lai ngay cang di chuyén trong bay sira. Két thuc thai
gian, chuyén dong cua sia sé chuyén sang chuyén déng thu dong
va chuyén déng tich cuc bén trong bay dé khai thac. Vé cudi, qua
trinh stia nG hoa dién ra, d6 goi la giai doan t6i uu. Mac du la mét
thuat todn mdi, JS da nhanh chéng chiing minh tinh hiru dung trong
viéc gidi quyét cac bai toan téi uu héa lién tuc va rdi rac.

Dong hai luu: dong hai luu dugc thu hut béi dan stia do ¢6 chia
mot lugng 16n chat dinh duéng. DE xac dinh huéng clia dong hai luu
(trend) bang cach ldy trung binh t4t ca cac vectd tir mdi con sta trong
dai duong dén cac con stfa & nhiing vi tri tét nhat.

Bay sua: theo nguyén ly hoat dong clia bay suta, ban dau khi hinh
thanh ching déu hoat dong thu déng (loai A), theo thai gian ching
sé di chuyén trong bay va hoat ddng mét cach chuyén dong (loai B).
Khi d6 chuyén dong loai A la su chuyén déng clia sta xung quanh vi
tri ciia chung. Vi tri cap nhat tuong ting ctia méi con stta dugc hinh
thanh theo cong thic tinh sau:

Co ché kiém soat thai gian: dé diéu chinh su chuyén déng clia
stra gitia viéc di chuyén theo dong hai luu va bén trong bay sua, thi
cd ché diéu khién thai gian bao gém chiic ndng diéu khién thai gian
c(t) va hdng s6 Co. Theo d6 khi gia tri c(t) < Co, stta sé di chuyén bén
trong bay va ngugc lai c(t) > Co stia di chuyén theo dong hai luu. Vi
Co la gia tri khéng dugc xac dinh trudc va viéc kiém soat thai gian
thay d6i ngau nhién tir0 dén 1. Khi chon Co = 0,5 la gia tri trung binh
chtaOval.

4.1.5. So d6 thich tng mé hinh lai JS-Bagging-ANN

Mé hinh lai du doadn dugc phat trién trong Matlab cho phép
ngudi dung vé dé thi cac ham, thao tac v6i ma tran, thuc hién céac
thudt todn. Nho kha nang thuc hién cac phép tinh todn nang cao,
Matlab dugc st dung & nghién ctu dé tich hgp thuat toan JS véi mo
hinh t6t nhat trong céac s d6 co s& va téng hop, dé la déng goi ANN
(Bagging-ANN), dé€ phat trién mdt mé hinh hén hop, cu thé la JS-
Bagging-ANN (Hinh 1) cho thay cau trdc ctia mé hinh lai nay, tuong
Ung nhu sau:

Quy trinh chay mé hinh: Phan nay mo ta qua trinh thich ting mé
hinh dugc dé xudt va méi phan sé dugc gidi thich theo tiing budc
nhu hinh 1 cho thay so dé chi tiét ctia ca qua trinh cho dén mé phong
mo hinh méi. Quy trinh chia thanh hai phan gém: phan dau tién chay
mo hinh véi bay budc va phan hai ting dung thuat toan JS véi bén
budc. Theo dé, hai ca hai phan déu c6 su lién két 1an nhau dé tao ra
mo hinh méi téi uu.

Xt ly dif liéu: Giai doan nay co s& dit liéu dugc chudn héa lam
dau vao trudc khi sit dung cho mé hinh suy luan dé giam bién 16i
trong hiéu suat du doan. Ca s& dir liéu tir dau vao dugc chuyén déi
theo cach ty & tuyén tinh thanh mét pham vi ti [0-1]. Ham dugc
dung dé chuan hoa dit liéu theo céng thuc. B dt liéu x{ ly sau dé
thuc hién thong qua xac thuc chéo 10 lan.

Bo dir liéu learning va dii liéu test: Theo nghién ctiu nay, xac
nhan chéo 10-1an si dung dé gidm thiéu su sai léch tiém an trong
phan vung dir liéu va cho két qua 2 tap dir liéu, di liéu test va dit liéu
learning. VGi bd dii liéu learning dé lam gidm vuot troi qua muc cla
mo hinh do dé viéc tao ra tap dii liéu véi 90% dit liéu dugc chudn héa
dugc tao ra tir 10 bo dit liéu khac nhau lay mot cach ngau nhién (10-
fold). 10% di liéu con lai dugc st dung cho bo dit liéu test nham xac
dinh hiéu qua va do chinh xac ctia moé hinh.

Bé dii liéu training: Bo dit liéu dao tao nhan dugc tir dau ra cta
phan ving d liéu bang cach xac thuc chéo k-1an va dugc ap dung
dé thiét 1ap mé hinh suy luan. Theo d6 b6 dt liéu dao tao st dung dé

tién hanh thuc hién chay mo hinh va xac dinh théng s6 thong qua
xac thuc chéo tur bo dit liéu training dugc 1dy ngau nhién tuong tng
cho 70% bo dir liéu.

B0 dii liéu validation: Tuong tu 30% tap d liéu con lai dugc st
dung cho viéc xac dinh théng s6 nhu l1a MAPE. Vi tap d liéu test
dugc st dung dé tinh toan cac bién phap thuc hién (nhu 1a MAPE,
RMSE) va tap di liéu learning dung dé dao tao mé hinh t6i uu.

Bagging-ANN Begin
—— Test Data
K-Fold Construction
. Cross Productivity dataset
— Learning Data Validation
30% | 70%
Jellyfish Search
— Validation Training
J Initialization
Determine Paramaters | i
(e, o, Ny, Ny) . JS Operation
Train T No
Bagginf—ANN
N Reach Stopping
L, Objective Function | Criteria
(i.e., MAPE)
lYes
——  Train Optimal Model =~ <+—
LD Optimal Parameters
Calculate Performance
——— Measures (i.e., R, MAE, —
MAPE, RMSE) —

Hinh 1. So @ mé hinh JS- Bagging-ANN

Thuat toan jellyfish search: D& tim ki€m cac thong s téi uu clia
mo hinh hoc may, JS tim tham s6 nay bang viéc st dung ham muc
tiéu. Theo d6 véi mébi vong ldp sé tim kiém mét bo tham sé phu hop,
bé tham s6 khéng phu hgp sé dugc loai bo va thay thé. Qua trinh
trén dién ra lap di lap lai dé thuat toan JS ghi nhé va tao ra gia tri muc
tiéu & vi tri khac. Do tinh chat dién bién lién luc dé tao ra mdt mod
hinh t6i uu véi dé chinh xac cao.

Ham muc tiéu: Theo dé ham muc tiéu dugc xac dinh bai cac
tham s6 thuat toan ctia JS bao gém s6 ca thé = 30, s6 1an |3p t6i da =
40. Cac ham muc tiéu dugc trinh bay duéi dang céng thuc:

f(Nn, Np) = MAPEySt8 Mo @)

Trong doé:

Nn: s6 lugng té bao than kinh.

Nb: s6 lugng tui.

4.1.6. Théng sé mé hinh du doan JS-Bagging-ANN

TU ham muc tiéu mé hinh dy doan JS-Bagging-ANN dugc lap
trinh va tinh toan trong Matlab v&i cac théng sé tuong ting & bang 2
nhu sau:

Bang 2: Cai dat thong sé mé hinh JS-Bagging-ANN

Mé hinh Tham sé Gia tri
Sé vong lap 40

JS-Bagging- 56 luong dén sé 30

ANN S6 lugng tui (Np) [1,10]
S6 lugng té bao than kinh (N,,) [1,100]

Dua vao bang 2 nghién ctiu tinh toan dugc théng so t6i uu va
danh gia két qua sau khi xtr ly nham xac nhan giai phap tét nhat cho
mo hinh du dodn ndng suat xay dung.

ISSN 2734-9888 | 02.2024 XAYDUNG |53



NGHIEN CUU KHDA HOC

5. KET QUA MO HINH la Iya chon dé tim ra mo hinh phu hgp nhéat théng qua céc chisé
5.1.So sanh va danh gia cac chi sé hiéu suat chiamé hinhdon  hiéu suét (bang 3). Dua trén m6 hinh don va mé hinh hén hgp cac
va mé hinh hén hop két qua cho thdy mé hinh hén hgp bagging-ANN cho ra hiéu suat

Phdn mém ma ngudén md& Waikato Environment for  cao véi R = 0,976, MAE = 0,060, RMSE = 0,077, MAPE = 20,790%,

Knowledge Analysis (Weka) dugc s&t dung dé phan tich cdc bo dit S| = 0,454 va Rank =2.

liéu cho cdc m6 hinh don va hén hgp, cac két qua sé dugc so sanh
Bang 3: Bang két qua téng hop cac mé hinh tinh toan

STT Mo hinh R MAE RMSE MAPE (%) SI Rank
I. M6 hinh don - Single
1 ANN 0,969 0,068 0,088 23,766 0,595 10
2 SVR 0,953 0,083 0,109 28,922 0,876 22
3 LR 0,956 0,085 0,104 29,439 0,858 20
4 CART 0,947 0,089 0,114 31,140 0,979 23
[I. M6 hinh hén hgp - Voting
5 ANN+SVR 0,955 0,083 0,105 28,926 0,853 18
6 ANN+LR 0,973 0,065 0,082 22,717 0,529 4
7 ANN+CART 0,971 0,066 0,085 22,924 0,556 8
8 SVR+LR 0,955 0,083 0,105 28,926 0,853 18
9 SVR+CART 0,962 0,076 0,097 26,284 0,727 16
10 LR+CART 0,962 0,076 0,096 26,508 0,727 15
1 ANN+SVR+LR 0,969 0,069 0,088 23,980 0,602 11
12 ANN+LR+CART 0,973 0,065 0,082 22,675 0,528 3
13 ANN+SVR+CART 0,972 0,065 0,083 22,767 0,538 5
14 SVR+LR+CART 0,962 0,076 0,096 26,422 0,726 14
15 ANN+SVR+CART+LR 0,971 0,067 0,085 23,481 0,566 9
l1l. M6 hinh hén hgp - Bagging
16 ANN 0,976 0,060 0,077 20,790 0,454 2
17 SVR 0,954 0,082 0,108 28,517 0,858 21
18 LR 0,956 0,083 0,104 28,999 0,844 17
19 CART 0,968 0,071 0,090 24,797 0,631 12
IV. M6 hinh hén hgp - Stacking
20 ANN - (ANN+SVR+CART+LR) 0,949 0,093 0,116 32,214 1,000 24
21 SVR - (ANN+SVR+CART+LR) 0,972 0,067 0,084 23,263 0,555 7
22 LR - (ANN+SVR+CART+LR) 0,973 0,066 0,083 23,008 0,539 6
23 CART - (ANN+SVR+CART+LR) 0,961 0,074 0,098 25,897 0,723 13
V. M6 hinh lai
24 JS-Bagging-ANN 0,984 0,043 0,009 2,707 0,000 1
Bang 4: Bang so sanh hiéu suat cla mé hinh dé xuat va cac nghién ctiu da cong bé
M6 hinh R MAE RMSE MAPE (%) Sl Rank
SOS-LSSVMes [9] 0,979 0,056 0,072 3,670 1,00 3
FAJS-SSissve [10] 0,984 0,045 0,009 2,790 0,07 2
SOM [11] - - - 25,050 - 4
JS-Bagging ANN (Mé hinh dé xuat) 0,984 0,043 0,009 2,707 0,00 1
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5.2. T8i vu héa mé hinh dugc chon bing JS va xac thuc
chéo dé giam thi€u cac sailéch tiém an

Vi két qua thu dugc, mo hinh Bagging ANN dugc danh
gia 1a mo hinh t8i vu nhat trong téng s6 23 md hinh da phan
tich (chua bao gém mé hinh lai). Thuat toan t6i uu hoéa JS
dugc st dung dé t6i uu hoa cac tham sd nam cai thién hiéu
suadt cia mo hinh Bagging ANN. D€ gidm thiéu su sai léch tiém
an trong phan vung di liéu, xac nhan chéo 10 1an dugc si
dung. Trong nghién cdu nay, 10% tap di liéu dugc st dung
l[am dit liéu xac nhan dé kiém tra va 90% tap dir lidu con lai
dugc st dung d€ dao tao. Qua trinh nay sau d6 lap lai 10 lan
va két qua trung binh clia ching s dung lam két qua cudi
cung. K&t qua thé hién & bang 3 cho thay giai doan test cho
ra cac chi s6 danh gia hiéu suat cia mé hinh lai dé xuat JS-
Bagging ANN lan lugt la: R = 0,984; MAE = 0,043; RMSE =
0,009; MAPE = 2,707%.

5.3. Panh gia va so sanh két qua ciia mé hinh dé xuat
V@i cac nghién clu truéc

DéE déanh gia hiéu sudt mé hinh dé xuat JS-Bagging ANN,
két qua cudi cung clia mé hinh dugc sit dung dé so sanh vai
cac két qua tur cadc nghién clu da cong b6 trude day (bang 4).

Két qua cho thdy mé hinh dé xuat JS-Bagging-ANN dugc
xem la mo hinh lai t6i uu nhat so v&i ba mé hinh nghién cdu
con lai, theo d6 véi mo hinh JS-Bagging-ANN thap nhat véi
chi s6 danh gia hiéu sudt R = 0,984; MAE = 0,043; RMSE =
0,009; MAPE = 2,707% dung th nhat, x&p vi tri tha hai FAJS-
SSissve V@i R = 0,984; MAE = 0,045; RMSE = 0,009; MAPE =
2,790% va vi tri thtt ba mé hinh SOS-LSSVMes véi R = 0,979;
MAE = 0,056; RMSE = 0,072; MAPE = 3,670%. Gia tri clla mo
hinh SOM qua cao khi MAPE = 25,050% vi vay nghién ctlu
dugc bd qua khong tién hanh tinh toan hé sé SI.

6. KET LUAN

K&t qua nghién ctu trinh bay 04 mé hinh don va 03 mo
hinh hén hgp lan lugt gom: ANN, SVR, LR, CART va Voting,
Bagging, Stacking vé nang suit lao dong dugc thuc hién
thong qua 220 bo di liéu thu thap dugc trong hai du an &
Montreal Canada. Qua d6 mé hinh hén hgp Bagging ANN véi
cac gia tri R, MAE, RMSE, MAPE thdp nhat cho c& qua trinh thi
nghiém (test) vai gia tri lan lugt 1a R = 0,976; MAE = 0,060;
RMSE = 0,077; MAPE = 20,790% la mé hinh t6i uu nhat va én
dinh nhat vai chi s6 SI = 0,454 so v&i 22 mé hinh con lai trong
qua trinh thi nghiém.

M6 hinh c6 hiéu sudt cao nhat sé dugc két hgp véi thuat
toan t8i uu hoa JS. Xac thuc chéo 10 1an dugc trién khai dé
danh gia hiéu suat cia mé hinh da phat trién. Cac két qua kha
quan véi cac chi s6 hiéu suat 1an lugt 1a R = 0,984; MAE =
0,043; RMSE = 0,009; MAPE = 2,707% va chi s6 S| = 0,000 da
ching t6 dugc sy vuot tréi ctia mo hinh JS-Bagging ANN.

K&t qua nghién clu sé dugc danh gia lai mét 1an nia bang
cach so sanh tuong duong véi cac nghién ctu da dugc coéng
bé trudc day. M6 hinh dé xuat JS-Bagging ANN da ching té
dugc hiéu sudt tinh toan téi uu khi dat két qua tét nhat, diéu
nay chirarang mé hinh JS-Bagging ANN rat phu hgp dung dé
du bao nang suat lao dong trén cong trudng.

Cac nghién ctu trong tudng lai c6 thé ing dung két qua
mo hinh JS-Bagging ANN dé€ so sanh, m& réng thém mé hinh
hodc tich hgp tinh nang, phuong phép hoc may va cac thuat
toan khac nham giai quyét cac bai toan quan trong trong xay
dung nhu: du bao ti€n d6 cha du an, du doan chi phi du
phong v.v.
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Ap dung phuong phap phan ta hiu han dé
nghién cuu dao déng riéng ctia tdm cé chiéu

day bién déi

Application of the finite element method to analyze the natural vibration of variable

thickness plates

> TS NGUYEN CHi THO', TS LE TRUGNG SON', PHAN MANH DOAN?, KS PHAM DUC THAO'
"Hoc vién Ky thuat quan su; 2Vién ky thuat Phong khong-khéng quan

TOM TAT

Béing viec st dung phan tr tir gigc ban digm nat, mdi ndt ca nam bac
tir do, bai bao nghién ciu dap img dao déng riéng cia t&m ca chidu
day bién ddi tua trén nén dan hdi hai hé sd. Cac cang thic tinh toan
dugc xay dung dua trén Iy thuyét bign dang cat bac nhat cia Mindlin,
chiéu day cha t&m ca thé bien thien theo quy luat bét ky. Ly thuyét tinh
toan durge kiém chimg dd tin cay thang qua so sanh vai cac ket qua da
ching bd, trén co st dd bai ban tign hanh khao sat anh huéng cia mat
st tham s chiéu day, diéu kién bién, da cing cia nén dan hai dén dap
img dao dang riéng cia tdm ca chiéu day bign ddi. Cac ket qua cia
nghién ciru nay |3 co st khoa hoc cé gig tri gidp cho cac ky st trong
viec thiét ke va st dung co higu qua trong thue t&kj thuat.

Tir khda: Chigu day bign ddi; phuong phap phén tir hitu han; dao
dding rigng; nén dan hai.

ABSTRACT

This article examines the free vibration behavior of plates with
different thicknesses that are supported by a two-coefficient elastic
foundation. The analysis is conducted using a quadrilateral element
consisting of four nodes, each with five degrees of freedom. The
fundamental basis for the calculation formulas is in Mindlin's first-
order shear deformation theory. The thickness of a plate is subject to
vary in accordance with a certain law. The validity of the calculation
theory is evaluated through a comparative analysis with previously
published findings. This work also investigates the influence of
different characteristics, such as plate thickness, boundary
conditions, and elastic foundation rigidity, on the specific vibration
response of plates of increasing thicknesses.

Keywords: Variable thickness; finite element method; natural-
vibration; elastic foundation.
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1.DAT VAN PE

DE tan dung vat liéu véi kha nang lam viéc tét nhat, cing nhu
khai thac hgp Iy khodng khong dé bé tri két cdu, cac tdm, vo ¢
chiéu day bién déi da va dang dugc st dung trong thuc té ky thuat,
nghién ctu dap Uing ca hoc clia cac két cau c6 chiéu day bién ddi
cling dugc cac nha khoa hoc quan tam nghién ctu va da dat duoc
mot s6 két qua nhat dinh. Doan Hong Buc va nhém nghién ctu [1]
da st dung ly thuyét bién dang cit bac ba dé tinh toan én dinh clia
tdm c6 chiéu day bién déi va k€ dén hiéu tng flexo. Nguyén Binh
D va cac déng nghiép [2] dua trén ly thuyét phase-field dé tim ra
tan s dao déng riéng va cac dang dao déng riéng cla tam co vét
nut va c6 chiéu day thay déi. Efraim va Eisenberger [3] da st dung
I6i gidi dang giai tich dé tim nghiém d&i vdi bai toan dao dong
riéng cia tam composite ¢6 co tinh bién thién va c6 chiéu day bién
déi dua trén ly thuyét bién dang cit bac nhat. Bacciocchi va cac
cong su [4] da sir dung phuong phap cau phuong vi phan téng
quat dé nghién ctu dap ung dao dong riéng cta tdm va vo cd
chiéu day bién déi. Tajeddini va nhém nghién cdu [5] lai st dung
I6i gidi dua trén phucong phap Ritz d€ nghién ctu dao dong riéng
cla tdm tron cd chiéu day bién déi. Dua trén phuong phap ban
giai tich, Alipour va cac déng nghiép [6] da xay dung |6i giai d&i vai
bai toan dao ddng riéng clia tdm tron lam bang vat liéu co tinh
bién déi. Minh va céng su [7-10] phan tich tng x{r cd hoc clia két
cdu dam va tam bang vat liéu tién tién, bao gém tuang tac truot
gilia cac |6p nha cac dau ndi cat, nhiing két cdu nay dugc st dung
nhiéu trong ky thuat xay dung cau dudng.

C6 thé thay rdng céac coéng trinh da c6 mdi chi dung lai &
phuong phép giai tich hodc tinh toan cho tdm c6 chiéu day
bién d6i véi quy luat don gidn. DE tan dung uu diém cua
phuong phap phan ti hitu han la c6 thé giai quyét bai toan dao
dong riéng vai quy luat bat ky, dong thai diéu kién bién cta két
cdu linh hoat, bai bao nay két hgp ly thuyét bién dang cat bac
nhat v6i phuang phéap phan t& hitu han dé nghién ctu dap tng
dao déng riéng cta tdm cé chiéu day bién ddi va tya trén nén
dan héi hai hé s6. Day la bai toan mé ta gan vai cac két cau
thuc té, viéc gidi quyét van dé nay sé tao tién dé khoa hoc dé
giup cac ky su thiét ké két cdu dang tdm véi chiéu day bién déi,
déng thai bai bdo cing la ca s& dé€ gidi quyét cac van dé thuc té
nhu chudn doan ky thuat céng trinh, ...
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2. MO HINH TiNH TOAN VA CONG THUC TiNH TOAN

Xét tdm c6 chiéu day bién d6i c6 mé hinh nhu trén hinh 1, tdm
c6 chiéu dai 1a a va rong la b, chiéu day tdm h bién d&i theo ca toa
dé x va y. Tam tua trén nén dan hoi hai hé s6 kw va k.

0 7

hxy(x,y)

few. s A
l a
Hinh 1. Tam c6 chiéu day bién ddi
DE thiét 1ap cac biéu thuc tinh toan, bai bao st dung Iy thuyét
bién dang cdt bac nhat cta Mindlin, theo dé cac thanh phan
chuyén vi doc theo ba truc toa dé Oxyz c6 dang:
M(X,Z) = “0 (x,y) + Z(DX
v(x,2) =, (x,p) + 20, M

w(x,z)=w

trong d6 ¢, @, la cac géc xoay quanh cac trucxvay.

Cac thanh phan bién dang dai va bién dang truot ctia tam:

ou Ou, O,
g, =—=—"+z =g, +2€.,

ox Ox ox

ov_ov, Ogp,
£,=—=—T+z—2=g, +z¢,

o oy oy

o v _ow v (op 00 @

Vo d ox Oy Ox oy  Ox Yoy T2V

L, o
o O e e

Véc ta Uing suat va bién dang tuan theo dinh luat Hook nhu sau:

Vi

» :1—\/2 vl 0 (=
TYy 0 0 1-v 7g

£
i TX7 E 1 0 Xz Xz
el b=l B 7e| e I
» T, 2(1+v)[0 1]z, 7,
Ve
Nang lugng cla tdm duoc tinh ti bién dang va Ung suat:
NL"’"’:%!(oja‘ +ols

xxcxx wew

T T T
T F LY + Ty, )dV
.

W)z | | Exe € T (4)
=1j [ 14ent €3z, +{y } c({y ‘”} 2dS
2 ’ ? T T

S ~h(x,y)/2 ¥z ¥z
x w

Néng lugng ctia nén dan hoi dugc dinh nghia la:

o Uil (Y (w)
NL _2£[kww +k§(axj +k5[ayj ]JS (5)

VGi kw va ks 1a hai hé s6 ctia nén dan hoi.
Dong nang cla tam:
h(x,y)/2
DN"“" =— (iip(z)ii + Vp(z)¥ +ip(z)ip)dzdS ©6)
S —h(x.y)/2
Bai bao st dung nguyén ly Hamilton dé tim phuong trinh can
bang cho tdm, theo d6 ta cé:

5T(NL“"" +NL'*" = DN“" )dt = 0 (7)

4
Tam dugc chia thanh cac phan tl ch nhat bén nat, méi nut
chira nam bac tu do:
4
qe =
i=1

Py
trong d6 cac thanh phan chuyén vi tai méi diém trong phan tur
tdm duogc xap xi thong qua cac ham noéi suy Lagrange N, nhu sau:

4

Uy = ZNini =N,g,
i-1
4

Vo = z Ny, =Ng,
i=1

4
w=> Nw,=N,g, 9

i=1

4
=2 Ngp,=N,q,
i=1

4
@, = ZNi(pyi = pr‘ q.

i=1

hodc viét gon & dang ma tran nhu sau:

u=qw.=Ngq, (10)

P,
va cac thanh phan bién dang dugc tinh theo véc ta chuyén vi
nut nhu:

g()x gzx

g()y = ()qe 5 gzy

Yz
=Bgq.; { }=Bng; (11)
70x_v }/zx):

yz

TU d6, thu dugc biéu thiic nang lugng clia phan td tdm nhu sau:
)2 (B,,T C,B,+B'zC,B.+B'zC,B,

L
NLz:m =—q 0 )
j B!Z’C,B. +BC.B,

2" S —h(x.y)/2

szdSqB
(12)

L orre
=14 K™
zqe e 9.

trong d6 K" la ma trdn d6 cling cGia phan ti tam.

Nang lugng ctia nén dan héi dugc tinh nhu sau:

T T
npe =Ly [| K NN+ k, ON_ON N N Ve lg. =
2771 ox Ox Oy Oy (13)

L,
——q'K'"q,
2% e 4.
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trong d6 K" la ma tran d6 ciing phan tir ctia nén dan hoi.
Dong nang cta phan td tam:

o 1 (x.2)/2 1 am
DNI™ = 4! !h(va)/ZP(Z)(NTLTLN)dZdS]"f:qu ()¢ (14
$ )

trong d6 M la ma tran khéi lugng ctia phan tdr tam.

Thay cac biéu thuc tur (12) - (14) vao phuong trinh (7), ta thu
dugc phuong trinh xac dinh tan s6 dao dong riéng va dang dao
déng riéng tuong Uing clia tdm co chiéu day bién d6i nhu sau:

YK+ K -’ M u, =0 (15)

C6 thé thdy rang ma tran do cling va ma tran khéi lugng phan
tl tdm phu thudc vao quy luat bién ddi chiéu day, do vay dap tng
dao ddng clia tdm sé phu thudc vao quy luat nay.

3. Vi DU KIEM CHUNG PO TIN CAY
Vi du nay kiém chiing tan s dao déng riéng clia dam tua trén nén
dan héi hai hé s6. Tam c6 chiéu rong la g, chiéu dai la b, bé day h =
a/10, M6 dun dan héi E = 380 GPa, hé s6 Poisson la 0.3, khéi lugng
rieng 3960 kg/m3. Tam tua trén nén dan héi hai hé s& vdi
4 2
SR .l

s

. (véi D, =ER*/12(1-v*), E=70 GPa).

Tan s6 khéng thd nguyén dugc so sanh c6 cong thic
m=wh(p/E: p=2707 kg/m?, bang 1 trinh bay két qua so sanh
vdi cac két qua tinh bang phuang phép giai tich trong tai liéu [11] véi
ludi chia phan ti ting dan, c6 thé thay két qua dam bao hoi tu can
thiét va ludi chia 200 phan ti cho két qua c6 do tin cay t6t, do dé bai
bao nay sé st dung ludi chia nay dé tinh toan.

Bang 1. So sanh tan sé dao dong cia tdm tua trén nén dan hoi
hai hé s6

a. Anh huéng ctia tham sé [

Tham s6 B thé hién muc dé bién déi clia chiéu day nhiéu hay
it, gia tri cGla tham s6 nay dugc cho tdng dan tir 0 dén 1.5, két qua
tinh todn nam tan sé dao déng riéng dau tién dugc cho nhu trong
bang 2, hinh 2 trinh bay ndm tan s6 dao dong riéng cla tdm véi
cac gia tri tham s6 B khac nhau. Mot s6 nhan xét dugc rut ra nhu
sau:

+ Khi gia tri cia tham s& S cang I6n thi tan s dao déng riéng
cla tam cang I6n, diéu nay la do tham sé nay anh huéng téi chiéu
day tdm, lam thay d8i d6 ciing va khéi lugng ctia tdm, nhung d6
cling tdng manh haon so vai khéi lugng nén tan s6 dao dong riéng
clia tdm tang lén.

+ Gid tri clia tham s& £ con &nh hudng dang ké dén cac dang
dao déng riéng dau tién. Tu day c6 thé két luan rang tham sé B co
anh hudng téi ca gia tri tan s6 cing nhu cac dang dao dong riéng
cla tdm c6 chiéu day bién déi.

Bang 2. Nam tan s6 dao dong riéng dau tién cta tam phu
thuéc tham s6 B, tdm tua don cac canh

ﬂ 'Ql ‘QZ 'QS ‘Q4 ‘QS

0 0.037 0.064 0.088 0.103 0.125
0.1 0.055 0.096 0.132 0.155 0.188
0.2 0.082 0.143 0.198 0.232 0.282
0.3 0.122 0.215 0.297 0.349 0.423
0.4 0.181 0.321 0.446 0.525 0.637
0.5 0.269 0.481 0.670 0.789 0.957
0.8 0.890 1.612 2.281 2.690 3.267
0.9 1.329 2418 2.449 4,051 4,924
1.5 15.119 27.869 40.561 47.333 58.138

Dang p$=0.9 p=15

B
Nén dan L/h=10 1
hoéi Bai bao Két
qua
K, | K 50 128 200 800 giai
w s tich .
[11] 2
0 0.1111 0.1111 0.1111 0.1111 0.1134
0 100 | 0.1566 | 0.1566 | 0.1566 0.1566 0.1599
100 0 0.1139 | 0.1138 | 0.1138 0.1138 0.1162 .
100 | 0.1586 | 0.1585 | 0.1585 0.1585 0.1619 3
4.KHAO SAT MOT SO YEU TO ANH HUGNG DEN DAO DONG
RIENG CUA TAM CO CHIEU DAY BIEN DOI
Tam c6 thong s6 hinh hoc a = 0.5m, b = a, chiéu day tam bién
Xy 4
. B _
doi theo quy luat: h=he *>véi ho=a/20 va S la tham s6 thé
hién muc dé bién déi ctia chiéu day, cac théng s6 dic trung ca tinh
E =70 GPa, v = 0.3, khoi lugng riéng p = 2700 kg/m>. Tam tua
trén nén dan hoi véi hai hé sé:
5

. ka . ?
Q,.=a),.h4/£; R,=——; R -4 ;
E D D

w w

3 (16)
D - Eh

N 12(1—\/2)
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Hinh 2. Nam tin 6 dao dong riéng clia tam phu thudc tham sé /3, tdm tya don cic
canh (SSSS)
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b. Anh huéng cta diéu kién bién

Xét tdm c6 chiéu day bién déi véi tham s6 B = 0.9, khao sat doi
VGi sau diéu kién bién khac nhau, két qua tinh toan nam tan sé dau
tién phu thudc cac diéu kién bién nay dugc chi ra nhu trén bang 3,
nam dang dao dong riéng dau tién vai cac diéu kién bién khac
nhau dugc vé nhu trén hinh 3. Mot s6 nhan xét cé thé rut ra nhu
sau:

- V6i dam tdm ngam 1 canh (CFFF) thi tan s6 c6 gia tri bé nhat,
vGi tdm ngam bén canh thi tan s6 dao dong riéng clia tam la I6n
nhat, diéu nay do tdm bi han ché cang nhiéu canh thi két cdu cang
tr&lén cling hon.

- Ngoai ra, diéu kién bién con anh hudng td6i cac dang dao
dong riéng dau tién, diéu nay thé hién ré rét nhu trong hinh 3.

Bang 3. Nam tan s6 dao déng riéng dau tién cta tdam phu
thudc diéu kién bién

Bién 2 Q, o, Q, Q,
5555 1.329 2418 | 2449 | 4051 4.924
CFFF 0470 | 0933 1.065 1427 | 1810
CFCF 1.182 1514 | 2373 2599 | 2922
CSCS 1.539 2.553 2911 3788 | 4.130
CCss 1.513 2668 | 2752 | 3.761 4372
CCCC | 1719 | 2969 | 3053 | 4110 | 4784
Dang 5555 CFCF CCSSS
———
1 -
. .
3 |
. ®
4 _ _
— (- ]
5 - ‘ X
» @@

Hinh 3. Nam tén s6 dao dong riéng dau tién ctia tam phu thudc diéu kién bién

c. Anh huéng ciia tham sé dé cimng nén dan héi

Tam tua don cac canh, tham s6 B =0.9, tang dan gia tri clia cac
tham s6 d6 cing, cac gia tri clla ndm tan s6 dao déng riéng cla
tdm dugc cho nhu trong bang 4, c6 thé thay rang khi gia tri tham
s6 dé cung cla nén dan héi cang I6n, tam cang trd 1én cing hon,
do vay tan s6 dao dong riéng cta tam tang lén..

Bang 4. Nam tan s6 dao déng riéng dau tién cta tdm phu
thudc tham s6 d6 cling nén dan héi, SSSS

(R:, SR ) £ 2, 2 2, £
(0,0) 0.686 1.621 1.672 2.596 3.149
(10,0) 0.691 1.623 1.674 2.597 3.164
(100,0) 0.730 1.641 1.691 2.608 3.173
(0,10) 0.773 1.717 1.766 2.691 3.263
(0,100) 1.306 2405 2437 3.427 4.043
(100,100) 1.329 2418 2449 4.051 4.924

5.KET LUAN

Dua trén phuong phap phan ti hiu han, bai bao nghién ctu
dao déng riéng clia tdm c6 chiéu day bién déi tua trén nén dan hoi
hai hé s6, phan ti chit nhat 4 diém nat véi mbi nat ndm bac tu do
da dugc sir dung trong bai bao nay, tdm c6 quy luat bién déi ctia
chiéu day theo ham phi tuyén. Mét sé két luan chinh dugc rut ra
nhu sau:

+ Chiéu day tdm thay déi, gia tri cGa tan s6 dao dong riéng va
céc dang dao dong riéng clia tdm cling thay déi.

+ Diéu kién bién anh hudng tGi ca gia trj tan s6 dao dong riéng
cng nhu cac dang dao déng riéng cda tam.

+ Nén dan hoi c6 do cliing cang Idn, tdm cang cling, tan sé dao
dong riéng chia tdm cang lon.
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Danh gia chat luong silica tu tro trau
6 Thua Thién Hué s dung trong san xuat
bé téng chat luong siéu cao

Analyzing rice husk ash-based silica in Thuathienhue for ultra-high quanlity concrete
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2Truding Pai hoc Su pham, Pai hoc Da Nang; *Email: phamviethung@huaf.edu.vn

TGM TAT

So viri bé tong xi mang thang thuing, bé tang UHPC sir dung legng
chat ket dinh cao hon nhiéu, ca thé len tai 1000 kg/m®, lrgng phu
gia khoang hoat tinh nhur silica fume ca thé len tai 250 kg/m’.
Diéu nay da lam gia thanh bé tang UHPC tang cao, ciing nhu gay
kha khan vé ngudn cung vat liéu phu gia khoang nay trong ché tao
beé tang UHPC & nhitng nudc dang phat trién, nhu Viet Nam. Viec
tim ki€m nguan phu gia khoang khac ca chic ndng trong durong
vari silica fume thay the mat phan xi mang trong bé tong UHPC [a
rét can thiét. Trong s cac phu gia khoang hoat tinh ding cho
UHPC, thi tro trdu nhigt phan & diéu kien nghiém ngat duge danh
gia la ngudn cung trién vong trong ché tao bé tang UHPC. Nghién
ciru nay dé xudt ma hinh nhigt phan lien tuc theo huéng céng
nghiép hda duge kiém soat ché dg nhigt phan ti dang dung dé sén
xufit tro tréu giau silica v dinh hinh. Thi nghiém tign hanh khao
st cac ngudn vo tréu phd bign trén dia ban tinh Thia Thien Hué &
ché da nhigt phan tdi vu Gng & nhigt da 700°C, thai gian tro tréu
liru trii trong budng nhigt phan |a | gitr, ché do sén xudt lign tuc.
Ket qué phan tich XRD va SEM cho théy tro tréu ca thé & ngudn
vt ligu thay thé mat phan xi mang va phu gia khoang céng nghiép
trong sén xudt bé tong UHPC va ca trién vong phét trign ma hinh &
quy md cang nghigp nhdm dat muc tigu "kép" vé kinh t& ky thuat
v mii truang.

Tir khaa: Tro trdu; silica va dinh hinh; ma hinh nhigt phan; phu gia

khoang; UHPC.

ABSTRACT

In comparison to conventional Portland cement concrete, Ultra-High
Performance Concrete (UHPC) utilizes significantly higher amounts of
binders, potentially reaching up to 1000 kg/m® and active mineral
admixtures such as silica fume, which can be as high as 250 kg/m’.
This has led to increased costs for UHPC and posed challenges in the
supply of these mineral admixtures in the manufacturing of UHPC,
especially in developing countries like Vietnam. Finding alternative
mineral admixtures with equivalent functionality to silica fume to
partially replace cement in UHPC is essential. Among the active mineral
admixtures used for UHPC, thermally treated rice husk ash under
stringent conditions is considered a promising supply source for UHPC
production. This study proposes an industrially controlled continuous
pyrolysis model with an automated pyrolysis regime for producing
silica-enriched amorphous rice husk ash. The experiment surveyed
common rice husk sources in the Thua Thien Hue province under
optimal pyrolysis conditions at 700°C, with a residence time of | hour in
the pyrolysis chamber and a continuous production mode. XRD and SEM
analysis results indicate that rice husk ash can be a substitute for part
of the cement and industrial mineral admixtures in UHPC production,
with potential for developing an industrial-scale model to achieve dual
objectives of economic and environmental efficiency.

Key words: Rice husk ash; amorphous silica; pyrolysis model;
mineral admixture; UHPC.

1. GIGI THIEU CHUNG

Trong linh vuc xay dung, vat liéu bé tdng xi mdng la lya chon
uu tién do gia thanh phai chang, d6 bén vugt trdi, d6 bén co hoc
cao va dé thi cong. Trong d6, bé tdng chat lugng siéu cao (UHPC)
dugc coi la moét trong cac vat liéu mang tinh "cong nghé cao”
trong su phat trién vat liéu bé tdng xi mang. Vat liéu UHPC c6 cac
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thanh phan co ban bao gém xi mang, silica fume, cat quac, phu gia
siéu déo, c6 cudng dd nén trén 150 MPa, d6 bén va dé déo dai cao.
Tuy nhién, so vdi bé tong xi mang thong thudng, bé tong UHPC st
dung lugng chat két dinh cao 1én t6i 1000 kg/m?, lugng phu gia
khoang hoat tinh nhu silica fume 1én téi 250 kg/m3. Biéu nay da
lam gidm muc d6 Ung dung cla loai vat liéu “cong nghé cao” nay
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truGc nhiing thach thdc vé hiéu qua kinh t€ va tac dong moi
trudng & nhitng nudc dang phat trién nhu Viét Nam. Thuc vay, qua
trinh san xuat xi mang s dung hé théng day chuyén thiét bi dau
tu tén kém, doi héi khai thac tai nguyén da voi lam nguyén liéu
tho, tiéu thu nang lugng I6n va phat thai lugng khi CO, dang ké.
Dang chu y, 5%-8% lugng khi CO2 toan cau dugc phat sinh tur qua
trinh s&n xuét xi mang [11. Vi vay, muc tiéu thic ddy cac hoat dong
xay dung theo hudng bén ving va than thién véi moi truong dang
thu hat cac nghién ctu tim kiém gidi phap thay thé cho xi méng va
phu gia khoang céng nghiép bang cach st dung vat liéu gidam
phat thai, chat thai va phé phu pham.

Tro trau thu dugc ti qua trinh nhiét phan nghiém ngat vé trau cé
ham lugng silica vé dinh hinh cao, c6 dién tich bé mat I6n, c6 kha nang
lién két tuong thich véi cot liéu, va cho thay dac tinh pozzolanic tét,
tuong duang vdi xi mang [2,3]. Bén canh do, qua trinh san xuat lta gao
da tao ra khoang 120 triéu tan vo trdu hang nam trén thé gidi [4], la
lugng chat thai khéng 16 ma néu khong xu ly kip thdi sé gay & nhiém
mai trudng nghiém trong va la mét su lang phi I1én hién nay. Do dé, st
dung tro trau giau silica vé dinh hinh nhu mét su thay thé mot phan xi
mang truyén thong va phu gia khodng cong nghiép la giai phap cong
nghé vat liéu vira ddm bao hiéu qua kinh té va than thién véi moi
trudng rat dang dugc quan tam [5,6].

Déc tinh ky thuat cua tro trdu dugc quyét dinh bdi cac théng s6
ché d6 nhiét phan voé trdu, bao gébm phuong phép nhiét phan,
nhiét do, thai gian va dic diém nguén vé trdu dau vao qua trinh
nhiét phan. Tuy theo san phdm thu héi mong muén la chat khi,
chat l1éng hay chat ran ma phuong phéap nhiét phan nhanh, nhiét
phan cham hay khi héa sé dugc lua chon. V&i muc tiéu thu dugc
tro trdu (dang chat ran) co ty 1é thanh phan silica vé dinh hinh cao,
phuong phap nhiét phan cham véi téc do gia nhiét dén nhiét do
nhiét phan khoang 10°C-15°C/phut dugc st dung. Phuong phép
nay phu hop cho nhiét phan cac vat liéu sinh khéi khéng can
nghién min dén 1mm [7]. Phuong phép nhiét phan cé kiém soat
nay sé quyét dinh muc dé phan Ung pozzolanic cla tro trau dua
trén cac yéu t6 nhu ham lugng vo dinh hinh, dién tich bé mat riéng
va dé min cla hat phu hgp vat liéu bé téng [8].

Vi vay, véi muc tiéu “kép” vé kinh té ky thuat va gidm thiéu tac
déng méi trudng, nghién ctu nay dé xudt mét méd hinh thu
nghiém theo huéng cong nghiép hdéa nham san xuat tro trau co
dac tinh phu hgp thay thé mét phan xi mang va phu gia khoang
céng nghiép trong san xuat vt liéu bé tong UHPC. Trong bai béo
nay, moé hinh thiét bj, ché do nhiét phan, va danh gia chat lugng
san pham nguén vé trau tai dia phucng dugc phan tich lam ca s&
khoa hoc cho gidi phap st dung tro trau nhu vat liéu thay thé moét
phan xi mang va phu gia khoang & quy mé céng nghiép.

2. NOI DUNG VA PHUGNG PHAP NGHIEN CUU
2.1.Nguén vé trau

1.Thiing cdp liéu; 2.Ndp thiing; 3.Truc toi; 4.Truc vit dinh luong; 5.V6 mdy; 6.Nhiét dién;
7.Bdo 6n; 8.Truc vit; 9.L6 xd khi thdi; 10.Cdch nhiét ddu truc; 11.Cta xd liéu; 12.Thiing chiia
tro trdu; 13.B6ng co 1; 14.00ng co 2.

Hinh 1. M4 hinh nhiét phan ty dong sn xudt tro trdu

V4 trdu clia giéng lda HT1, loai phé bién nhat trén dia ban tinh
Thita Thién Hué, dugc thu thap nam 2022 dé€ phuc vu nghién ctu.
Nham xem xét dac diém ngudn v trau, vd trdu giéng HT1 duoc
gieo tréng trén 04 diéu kién canh tac khac nhau (théng thudng,
nhiém man, chua phén va khé han) dugc thu gom véi sé lugng da
I6n &€ sir dung lam nguén nguyén liéu déng nhat trong ca qua
trinh nghién ctu. Trau thu dugc ban dau dugc lam sach dé loai bd
cac chat thai va tap chat theo céch thong thuong van dam bao
chat lugng tro trau nhu nghién ctu gan day da chira [9].

2.2. Mo hinh nhiét phan theo huéng c6ng nghiép hoa

Trong linh vuc céng nghé nang lugng tdi tao, nhiét phan trong
diéu kién yém khi la mét phuong phap trién vong vé c& phuong
dién ky thuat va méi trudng dé chuyén déi vat liéu hiru co va chat
thai thanh cac sdn pham cé gia tri & dang chat khi, chat 16ng va
ché&t ran. M& hinh thiét bi nhiét phan cé thé chia thanh 2 nhém la
thi cong theo mé va tu déng hoa san xuat lién tuc. M6 hinh nhiét
phan lién tuc kiéu truc vit néi 1én nhu gidi phap céng nghé trién
vong cho su phat trién & quy mé céng nghiép nhu nghién ctu gan
day [10] da chi ra. Nghién cu hién nay vé mé hinh nhiét phan kiéu
truc vit tdp trung vao thu héi va x(r ly cac sdn pham khi va 16ng hon
la chat ran (tro trdu). C4u tao hé théng nay thudng phc tap va kho
ap dung & quy mé cong nghiép trong diéu kién san xuat thuc té€ &
Viét Nam.

M6 hinh nhiét phan lién tuc kiéu truc vit dé xuét trong nghién
ctu nay (Hinh 1) ¢6 bd phan chinh 1a buéng nhiét phan gdom mét
truc vit don c6 cdu tao dac biét quay trong vé kim loai, dugc gia
nhiét ti bén ngoai bang hé théng nhiét dién dat xung quanh vo
thép. Truc vit (8), hoat ddng nhd dong co (13), dugc thiét ké véi canh
vit udn cong dé dam bao vira khudy trén sao cho vé trdu nhan nhiét
lugng mét cach déng déu, visa van chuyén nguyén liéu lién tuc doc
theo truc vit [11]. V& trdu dugc truc vit van chuyén di qua buéng
nhiét phan trg thanh tro trau va dugc thu gom vao thung chia (12)
qua clfa xa liéu (11). Nang lugng nhiét phan dugc cung cap bai hé
théng nhiét dién (6) dat xung quanh buéng nhiét phan va gian tiép
cung cap nhiét luong vao trong buéng nhiét phan qua vé thép. Hé
théng nhiét dién dat c6 dinh trong khong gian gitia vo thép budng
nhiét phan va I&p bao 6n (7), ngoai cing la vo may (5). Trén Hinh 1,
truc cap liéu trong thuing cép liéu (1), hoat déng nha déng co (14),
c6 cau tao gém phan truc trén (3) lam nhiém vu déanh toi trau va
phan truc dudi (4) lam nhiém vu cap trdu vao buéng nhiét phan mot
cach dinh lugng va lién tuc theo yéu cau. Thuing cap liéu cé nap day
nham ngan khong khi d6i luu qua thung cap liéu va gay chay trong
buéng nhiét phan do thira 6-xy. Thung chia (12), dugc boc 16p bao
6n xung quanh, cé vai trd quan trong, lam nhiém vu gidp 8n dinh
nhiét dé trong budng nhiét phan, ngan khéng gay chay trau trong
buéng nhiét phan do thira oxy di vao qua ctra xa liéu (11), va duy tri
nhiét d6 nhiét phan tro trdu véi thai gian khoang 120 phut dé dam

1.Diéu khién déng co 1; 2.Diéu khién déng co 2; 3.Diéu khién nhiét d6; 4.Card thu s6 liéu;
5.Mdy vi tinh luu s6'liéu
Hinh 2. Nguyén Iy diéu khién va khao sét m hinh nhiét phan ty dong san xudt tro trdu
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2.3.Nguyén ly diéu khién va khao nghiém ché dé nhiét phan

Nguyén ly diéu khién va hé théng thu s6 liéu khdo nghiém
moé hinh nhiét phan trdu dugc mé ta trén Hinh 2. Luu lugng
trau dugc cap lién tuc theo yéu cau vao budng nhiét phan dugc
kiém soat bang bd diéu khién téc d6 dong ca (2). Chat lugng
tro trdu dugc quyét dinh béi thai gian trdu luu trd trong buéng
nhiét phan va kha nang trén déu trdu dé dam bao nhiét phan
hoan toan. Do d6, téc dé truc vit trong buéng nhiét phan dugc
diéu tiét theo yéu cau bang bo diéu khién téc dé dong co (1).
Nang lugng nhiét phan vo trdu cung cap bdi hé théng nhiét
dién dugc diéu khién théng qua cadm bién nhiét dé (T3) (Hinh 2)
sao cho hé théng duy tri budng nhiét phan dat ngudng nhiét
d6 nhiét phan yéu cau. Hé thong do s6 liéu nhiét @6 nhiét phan
phéan b6 doc theo buéng nhiét phan dugc thu tir cac cdm bién
T1, T2, T4, T5 (Hinh 2) va luu vao may tinh (5) bang card thu sé
ligu (4).

2.4. Phuong phap phan tich

Trong thi nghiém nay, cdc mau vo trau dugc nhiét phan & cac
diéu kién khac nhau gom loai trdu, nhiét do, thai gian. Nghién ctu
nay da tién hanh khao nghiém 04 loai trau c6 ngudn géc canh tac
khac nhau (thong thudng, khé han, nhiém man va phén chua), &
muc nhiét do la 700°C, t6c d6 gia nhiét (tU nhiét d6 phong dén
nhiét do nhiét phan yéu cau) la 15°C /phat. Mdc nhiét d6 700°C
dugc xac dinh cho hiéu suat thu hoi silica cao vdi nang lugng su
dung thap [12]. Méi khdo nghiém nhiét phan trau thuc hién trong
khoang 150 phut, gém 3 giai doan (Hinh 3): giai doan gia nhiét ban
dau, giai doan nhiét phan trdu va giai doan lam nguéi tro trau. Dé
danh gia cau trac pha tinh thé va kich thudc hat cua silica vo dinh
hinh dam béo hoat tinh pu-zo-lan cao, phuong phap nghién bi
hanh tinh (planetary ball mill) dugc 4p dung. Cac mau dugc thu
thap ti cac ché d6 khac nhau da dugc phan tich XRD, SEM va TEM.

3. KET QUA NGHIEN CU'U VA THAO LUAN

3.1. Phan tich hoat ddng mé hinh nhiét phan

Hinh 3 biéu dién mién phan bé nhiét dé cda cac cdm bién theo
thdi gian cla cac thi nghiém & diéu kién nhiét dé nhiét phan la
700°C. Mién phan bé nhiét dé tai méi thai diém c6 bién do trén
(nhiét d6 cao nhat) va bién do dudi (nhiét d6 thap nhat) lan lugt la
vi tri ctia cdm bién s6 4 (T4) va cdm bién s6 1 (T1). Cac nhiét do do
dugc tir cdc cdm bién khac (T2, T5) tai méi thai diém tuong Ung
phan bé trong mién nhiét d6 nay. Trong giai doan gia nhiét ban
dau (khoang 50 phut), hé théng nhiét dién cung cap nhiét lugng
dé gia nhiét budng nhiét phan tir nhiét dé phong (khoang 25°C)
dén nhiét dé nhiét phan can thiét. Trong giai doan nhiét phan trau
(khodng 60 phut), khi nhiét dé trong buéng nhiét phan dat dén
nhiét d6 nhiét phan can thiét (700°C), phéu cép liéu sé dugc tu
dong diéu khién cap trau vao budng nhiét phan theo luu lugng cai
dat trudc. Thai gian trdu ti phéu cap liéu di chuyén dén cla xa
(hay goi la thai gian luu trd cda trdu trong budng nhiét phan) dé
chuyén hoa trdu thanh tro trdu mat khoang 30 phut. Trong 30 phut
dau tién nay, nhiét dé do dugc ti cac cdm bién c6 su dao déng do
nhiét lugng cung cap cho dong tradu dau tién di vao budng nhiét
phan. Trong 30 phut tiép theo, nhiét dé trong budng dét tré nén
tuong d8i 6n dinh, dong thai nhiét dd cé su tang nhe do tich tu
nhiét cla tro trdu di chuyén qua buéng nhiét phan. Trong thi
nghiém nay, trdu dugc cung cdp vao budng nhiét phan trong 60
phut (d€ du lugng tro trdu can thu nhan trong thung chua tro
trdu), sau d6 ngét hé théng nhiét dién va chuyén sang giai doan
lam nguoi. G giai doan lam ngudi (khoang 30 phut), do hé théng
nhiét dién ngling hoat déng nén nhiét dé bat dau giam theo quan
sat s6 liéu trén tat ca cac cadm bién.
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Hinh 3. Phén bé nhiét do nhiét phan v6 trdu theo thai gian khdo nghiém

3.2. Phan tich pha vat liéu tro trau

Nhadm danh gia dac diém cda san pham tro trdu thu dugc tu
mod hinh nhiét phan tu déng, noi cach khac la danh gid su hinh
thanh silica vé dinh hinh (cé hoat tinh pu-zo-lan cao phu hgp yéu
cau trong san xudt bé téng), cac phan tich nhiéu xa tia X (XRD)
dugc thuc hién trén 04 mau tro trdu cé nguén géc khac nhau va
mau silica fume thuang pham (SF). Két qua phan tich phé XRD cua
04 loai mau tro trdu va cGa mau SF dugc biéu dién trén Hinh 4.
Trén Hinh 4, dinh réng, c6 cudng d6 cao, quan sat dugc tai goc 22°
trong tat ca cac mau la dac trung cla silica vo dinh hinh. Dac trung
nay quan sat thdy déng nhat trén tat ca cac mau tro trdu c6 nguén
g6c¢ canh tac khac nhau va mau SF. Riéng mau tro trdu c6 nguén
g6c¢ canh tac binh thudng c6 xuat hién dinh nhon ré rang tai goc
26°, 1a goc dac trung cho silica & dang tinh thé. Biéu nay cho thay
san pham tro trau thu dugc gém ca silica vé dinh hinh va tinh thé.
Silica & dang tinh thé dugc chi ra c6 thé lam gidm tinh pu-zo-lan va
giam su hinh thanh cac lién két C-S-H trong bé tong. Tuy nhién,
silica tinh thé ciing dang dugc nghién ctiu d€ sir dung nhu mét loai
c6t liéu min gidp dién day ciu truc bé tong UHPC trd [én dac chac
han. Vi vay, mé hinh nhiét phan ty déng gitp kiém soat qua trinh
nhiét phan thuc hién dang ky thuat sé tao ra tro trau giau silica vo
dinh hinh, c6 hoat tinh pozzolanic cao nhu cac nghién cttu da chi
ra [13], tr& thanh vt liéu phu hgp thay thé xi mang hodc khoang
trong cong nghiép san xuat bé téng, dac biét la vat liéu UHPC
dang dugc quan tam nghién cdu hién nay.

3.3. Phan tich ciu tric bé mét tro trau

Cac dac diém hinh thai cu tric bé mat cda san pham tro trau
vGi 04 nguén gdc canh tac khac nhau & nhiét dé 700°C da dugc
phan tich bang Kinh hién vi dién t& quét - SEM (Hinh 5). Két qua
chup SEM cho thdy rang trong diéu kién dét chay dugc kiém soat,
céac chat hitu co dé bay hoi trong trau bao gém xen-lu-lo va lignin
bi loai bo, con lai cha yéu la silica vo dinh hinh véi cau tric té bao
vi x6p. Cau truc tro trdu c6 hinh dang khéng déu, bé mat x6p véi
cac 16 réng siéu nhé va hinh thanh roi rac. Cac vi 16 dugc coi la c6
anh hudng dang ké dén thé tich 16 réng, tir d6 anh huéng dén dién
tich bé mat cua tro trau [14]. Két qua phan tich SEM cling cho thay
ngudn géc canh tac khac nhau c6 anh hudng khong dang ké, riéng
cdu truc bén trong (Hinh 5.d) cho thay su khac biét cla loai tro trau
canh tac trén diéu kién nhiém man so véi cac loai con lai.

Hinh 6 trinh bay két qua phan tich SEM clia mau tro trdu & diéu
kién canh tac binh thudng sau khi nghién min dua vé kich thudc
micromet va mau xi mang PC40 st dung trong ché tao vat liéu UHPC.
Hinh 7 trinh bay két quéa phan tich TEM clia mau silica tro trau & diéu
kién canh tac binh thudng sau khi nghién min bang may nghién bi
hanh tinh dé dua vé kich thudc nano mét va két qua phan tich SEM
clia mau silica fume thuong pham. K&t qua cho thay nanosilica tro trau
(Hinh 7.a) c6 cau truc hat hinh tron dac trung cta silica tuong tu nhu
silica fume thuang pham (Hinh 7.b). Phuong phap nghién bi hanh tinh
la phuong phap vat ly trién vong dé diéu ché silica tro trdu & cac c& hat
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phu hgp, tham chi dén kich thudc nanomet nhdm c6 thé thay thé mét
phan xi mang, phu gia khoang céng nghiép hay b6 sung mét phan
nanosilica nhung van dam bao yéu cau ky thuat, tinh kinh t€ va moi
trudng so vdi cac phuong phap héa hoc khac. Cap phdi hat cla tro
trau dung thay thé mét phan xi mang hodc phu gia khoang SF sé anh
hudng dén d6 dac chic clia bé tdng UHPC va can dugc tiép tuc
nghién cutu, danh gid thuc nghiém. Nhu vay, thai gian, nhiét d0, qua
trinh nghién phai dugc lua chon can than trong qua trinh san xudt tro
trdu dé thu dugc tro trdu cé hoat tinh pu-zo-lan cao (vé dinh hinh va
d6 x6p cao).
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Hinh 4. Két qua phan tich XRD cda Silica fume (SF) va 04 loai tro trdu nhiét phan &
nhiét @9 700°C
=

Hinh 5. Két qua phan tich SEM cdu tric cta 04 logi tro trdu & nhiét
dé 700°C tuong ung véi diéu kién canh tdc (a) nhiém phén, (b) khd

Hinh 6. Két qua phan tich anh SEM 6 kich thudc 5 micron ctia (a) tro trdu loai binh
thudng va (b) mau xi méng PC40

o1

Hinh 7. Két qua phan tich TEM & kich thudc nanomet cta (a) silica tro trau loai binh
thudng va (b) silica fume thuang pham

4, KET LUAN

Mot s6 két luan dugc rat ra tir két qua nghién cliu nhu sau:

K&t qua phan tich pha vat liéu XRD va cdu trac vat liéu SEM cua
04 loai trau c6 nguédn goc canh tac khac nhau cho thdy chat lugng
nguodn tro trdu phu hgp vai tinh chat vat liéu st dung trong bé
téng xi mang ma khéng phu thudc nhiéu vao diéu kién canh tac.

M6 hinh nhiét phan ty dong hoa trong san xuat tro trdu co
trién vong tng dung & quy mé céng nghiép hhdm cung cap mét
loai vat liéu phu hop c6 thé thay thé mét phan xi mang truyén
théng hodc phu gia khodng céng nghiép trong san xuat bé téng,
hudng dén nén cdng nghiép xay dung bén viing.

Ché d6 nhiét phan dugc kiém soat chit ché bang mé hinh
nhiét phan tu déng lién tuc cho phép san xuét silica vé dinh hinh
(hodc tinh thé) déng déu, lién tuc, dm bao su tuang déng vé chat
lugng so vdi silica fume thuong pham.

Phuong phap nghién bi hanh tinh 1a phuang phap vat ly trién
vong dé diéu ché silica tro trdu & cac c& hat phu hgp, tham chi dén
kich thudc nano mét nhdm cé thé thay thé mét phan xi mang, phu
gia khodng céng nghiép hay bé sung mét phan nanosilica nhung
van dam bao yéu cau ky thuat, tinh kinh té va moi trudng.

L&i cdm on

Nhom tac gia chan thanh cdm on su hé tro tai chinh clia B& Gido duc
vaDao tao cho nghién cliu nay tir dé tai “Nghién ctiu ting dung céng nghé
vat liéu nano goc silica tir vo trau cai thién mét sé dac tinh cla vat liéu bé
téng chat lugng siéu cao (UHPC) st dung thich hgp trong méi trudng dac
dung (bién, hai dao, cdng nghiép héa chat”, ma s6 B2022-DHH-15.
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Quy udc dat tén cac goi thong tin theo ISO 19650

Naming convention for information containers according to SO 19650
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2Truong Pai hoc Giao thong van tai TP.HCM

TGM TAT

Khi quén ly thang tin du &n xay dung béng ma hinh théng tin céng trinh
(Building information modelling - BIM), mai truéng dir lieu chung
(Common data environment - COE) ddng vai trd trung tam trong viec
luru tri¥, quén Iy va chia sé thong tin giita cac bén ca lién quan. Viec td
chirc va dit tén céc gai thang tin (Information Containers - ICs) ding
céach va phi hop trong COE khéng nhitng sé giip tao ra sy ddng nhét,
d& sir dung théing tin va tang cuing tinh tuong tac, kha nang truy xudt
thoing tin mat céch nhanh chang va chinh xéc ma con gap phan quan
trong vao hiéu qué cia quan Iy thang tin du an xay dung khi 4p dung ma
hinh théng tin cang trinh BIM. Bing phuwong phap nghién citu ly thuygt,
bai bao da liet ké cac nguyén tac va ma ta quy udc dat tén céc IC theo
b tieu chudn qudc t&1S0 19650 va Hrdng dan ap dung tigu chudn qudc
t& IS0 19650-2:2018 va sira ddi phu luc quit gia cia Vuong quac Anh
ban hanh nam 2021.

Tir khaa: Gai thang tin; mai trung dit ligu chung; S0 13650; BS EN
IS0 196a0-2:2018 & Revised NA 2021; ma hinh théng tin cang trinh.

ABSTRACT

When managing construction project information using Building
Information Modelling (BIM). the Common Data Environment (CDE)
assumes a pivotal role in storing, managing, and sharing
information among relevant parties. The proper organizing and
naming of Information Containers (ICs) within CDE not only
facilitates uniformity, the ease of information use; enhances
interactivity and ability to access information quickly and
accurately but also significantly contributes to the efficiency of
construction project information management in the context of BIM
application. Through theoretical research methods, the article
outlines principles and describes the naming convention for naming
Cs based on the international standard IS0 (9650 and the BS EN
IS0 19650-2:2018 & Revised NA published in 2021.

Keywords: Information container; comman data environment; [S0
[9650; BS EN ISO 19650-2:2018 & Revised NA 2021; Building

information modelling
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1.MéPAU

Trong moi trudng di liéu chung clla mét du én xay dung, hang
loat cac g6i théng tin xudt phat tir giai doan khdi tao y tudng, chuén
bi, thuc hién, hoan thanh va tham chi giai doan van hanh va khai
thac du an. D€ dam bdo su déng nhét, dé sir dung théng tin, cling
nhu tdng cudng tinh tuong tac va kha nang truy xuat théng tin mot
cach nhanh chéng va chinh xac, quy udc dat tén cho cac goi thong
tin 1a thuc su can thiét. Bang viéc thiét 1ap cac quy udc dat tén nay,
chiing ta c6 thé dam bao su théng nhat va sép xép théng tin mot
cach logic va hiéu qua. Diéu nay giup tao ra méi trudng lam viéc
minh bach, gidm thi€u sai lam va tré han khéng dang c6, déng thaoi
hé trg viéc téi uu hoa quan ly thong tin cho toan bé cac bén tham
giaduan.[1]1[7]

2. QUY UGC PAT TEN GOI THONG TIN

Theo ISO 19650-1:2018, Géi théng tin la tdp hgp thong tin dugc
dat tén cd dinh c6 thé truy xuat dugc tir bén trong phan cap luu tri
tép, hé théng hoic tng dung, chdng han nhu thu muc con, tép
théng tin (mé hinh, tai liéu, bang biéy, lich biéu), tap hgp con riéng
biét cla mét tép théng tin (chuong hodc phan, 16p hodac ki hiéu). IC
bao gém IC ¢4 cau tric (gém cac mé hinh hinh hog, lich biéu va co
sG dit lieu) va IC phi cau trdc (gém tai liéu, video va ban ghi am).
Théng tin trong IC phai la thong tin lién tuc tdc c6 thé tén tai trong
mot khoadng thdi gian du dai dé€ can dugc quan ly ma khong phai
théng tin tam thai vi du nhu két qua tim kiém trén mang. Viéc dat
tén cho IC phai tuan tha theo mét quy udc chung da dugc théng
nhat. [3]

Quy udc dat tén (naming convention): khi dat tén cho IC can c6
géng thé hién day du cac yéu t6 5Ws+1H (hodc 2Hs) va dugc thuc
hién theo céc tiéu chudn, quy udc chung da dugc cac bén théng
nhat dé€ khi doc tén cac IC cac bén lién quan thay dugc méi lién hé
(néu cd) gilta cac IC va co thé khai quat dugc ndi dung cdia cac IC
nay. [6] [8]

Viéc st dung cac quy udc dat tén cé cau truc, nhat quan va dé
hi€u cho théng tin trd nén quan trong khi ngay cang cé nhiéu théng
tin dugc chia sé ky thuat s6. Theo khuyén nghi ctia 1SO 19650, viéc
dat tén cho mét IC can dam bao day da 03 yéu té nhu sau: [2] [3] [5]
(8]

- (1) Mt mé phién ban IC theo mét tiéu chuan da dugc théng
nhat, chdng han nhu tiéu chudn IEC 82045-1;

- (2) Mét ma trang thai hién thi viéc st dung théng tin dugc phép
cho cac IC trong CDE;

- (3) Thuéc tinh phan loai theo ding khudn khé dugc xéac dinh
trong tiéu chudn 1SO 12006-2.

Hién nay, mac du Lo trinh dp dung BIM trong hoat déng xay
dung tai Viét Nam da dugc ban hanh chinh thidc nhung, cac tiéu
chuan quéc gia hudng dan ap dung BIM |a chua cé ngoai trir mot s6
Quyét dinh hudng dan ap dung BIM (Quyét dinh s6 347/QD-BXD
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ngay 02 thang 04 nam 2021 Cong b6 hudng dan chi tiét ap dung
BIM d6i v&i cong trinh dan dung va cong trinh ha tang ky thuat do6
thi va Quyét dinh s6 348/QD-BXD ngay 02 thang 04 nam 2021 Céng
b& hudng dan chung ap dung moé hinh théng tin céng trinh) va tai
liéu phuc vu dao tao béi dudng kién thic ap dung BIM (Tai liéu chi
tiét vé dao tao, boi dudng kién thiic ap dung BIM va dugc cdng bd
tai Quyét dinh s6 66/QD-BCDBIM ngay 06 thang 04 ndm 2021). Do
dé, dé dat tén cho cac IC trong CDE thi c6 thé van dung cac kién
nghi ké trén clia B6 tiéu chudn quéc t& 1SO 19650 cling nhu cac tai
litu m& rong khac ngoai bd tiéu chudn nay chdng han nhu
OmniClass, UniClass d€ xéac dinh quy udc dat tén nham théng nhat
trao d&i théng tin gilta cac bén lién quan dé& phu hap véi dac diém
nganh Xay dung ctia Viét Nam.

Dutdi ddy la thong tin tham khdo vé huéng dén quy udc dat tén cho
IC theo BS EN ISO 19650-2:2018 & Revised NA 2021 huéng dén dp dung
tiéu chudn quéc t€ ISO 19650-2 va diéu chinh phu luc quéc gia cta
Vuong quéc Anh ban hanh nam 2021:

Vuong quéc Anh phét phat trién quy udc dat tén géi thong tin
va néu rd: “Mai IC sé c6 mot ma ID duy nhat, dua trén mot quy udc
da dugc théng nhat va cé van ban ghi lai bao gém cac trudng théng
tin dugc tach r&i véi nhau bdng mot ki tu phan cach”. ID cta cac IC
dugc tao nén bang cac ky tu chir céi va con s6 gébm chitin hoa hoac
thudng A-Z va cac chii s6 0-9. ID duy nhat cho cac IC trong CDE bao
gém cac trudng dugc trinh bay nhu Hinh 1 duéi day:

. - Functional Spatial C
[ Project ] - [ Originator ] -— [Breakdown ] -— [Breakdown ] -_ [ Form ] -— [ Discipline ] -— [ Number ]

Hinh 1. Nhan dang cac g6i thong tin trong CDE [2]

Trong do:

- Ki tu phan cach (delimiter) thudng dugc st dung la dau gach
néi “-” Dau trir (Tham chiéu Unicode U+002D).

- Project (Du an): trudng du én cho biét IC nay lién quan dén dy
an nao. Mét dinh danh du an chung duy nhat can dugc xac dinh khi
bat dau du an, mét dinh danh dy an chung duy nhat nén dugc xac
dinh khi bat dau du &n trong tiéu chudn théng tin ctia du an. Ma du
an phai doc lap va khac biét rd rang véi bat ky ma sé cong viéc ndi
b nao ctia Bén diéu chuyén théng tin hodc cta Bén tao lap théng
tin. Tat ca cac bén trong du &n phai s dung cing mét ma du én va
dugc ¢8 dinh trong tiéu chudn théng tin du an. Luu y rang mot du
an c6 thé dugc chia thanh cac du an thanh phan trong ma dinh danh
du an, khi ma mot du an gém nhiéu phan thi méi phan c6 thé dugc
gan mot ma dinh danh dy an khac nhau.

- Originator (Pon vi khéi tao): trudng don vi khai tao cho biét
bén nao chiu trach nhiém tao lap IC nay nhu da dugc xac dinh trong
ma tran trach nhiém chi ti€t, mot dinh danh duy nhat nén dugc xac
dinh cho méi don vi khi tham gia du an nham xac dinh don vi chiu
trach nhiém trong viéc tao lap théng tin trong IC va dugc ¢é dinh
trong tiéu chuan théng tin du én.

- Functional Breakdown (Phan chia theo chic nang): truong
phan chia theo chiic nang cho biét IC nay lién quan dén khia canh
chic nang nao cta du én, chdng han hé théng, géi cong viéc, chu

Bang 1. Tng hgp bang ma trudng phan chia theo khéng gian [2]

dé thiét ké. Mot dinh danh duy nhat nén dugc xac dinh cho cac khia
canh chuc nang cla cau tric phan chia IC. C4u tric phan chia theo
chiic ndng nay c6 thé dua trén co s& phan muc vat ly (chdng han
nhu cac yéu t6 hodc hé théng thiét k& chinh) hodc phan muc danh
nghia (ch&ng han nhu phan loai bdo mat). Cdc ma dinh danh duoc
st dung phai dugc cé dinh trong tiéu chudn théng tin cta du an.
Nén ap dung cac ma tiéu chudn sau: ZZ: da phan muc (multiple
subdivisions) 4p dung cho IC nay; XX: khéng c6 phan muc nao dugc
ap dung cho IC nay. Vi du nhu: cdc méa dinh danh phan chia theo
chuc nang trong du an cong trinh cau c6 thé bao gém cac ma cho
ma& cau, tru cau, mat cau va ké; hodc phan chia theo chiic nang trong
du an cong trinh dan dung va céng nghiép c6 thé bao gém cac ma
cho cdu trac bén dudi mat dat, ciu tric bén trén mat dat, vé bao che
va mainha, hé théng ca khi, hé théng dién, hé théng y té cdng cong,
hé théng san va tran, vach ngan ndi that va phan hoan thién.

- Spatial Breakdown (Phan chia theo khéng gian): truong phan
chia theo khéng gian cho biét IC nay lién quan dén khia canh khéng
gian nao cta du &n, vi du nhu khu vuc, vi tri, tdng. Mot ma dinh danh
duy nhat nén dugc xac dinh cho moi phan khu khoéng gian. Nén ap
dung cac ma tiéu chudn sau: ZZ: da phan khu khéng gian dugc ap
dung (multiple spatial subdivisons); XX: khong cé phan khu khéng
gian nao dugc dp dung.

Ma hiéu Mé ta

Cao trinh va vi tri (Levels & Locations)

Y24 Nhiéu cao trinh/vi tri (Multiple Levels/Locations)

XX Khéng dp dung cao trinh/vi tri nao (No Level Applicable)

GF Tang trét (Ground Floor)

00 Cao trinh tang (Base Level)
Cao trinh tang (Floor Levels)

01 Cao trinh tang 01 (Level 01)

02 Cao trinh tang 02 (Level 02), ...
Cao trinh tang liing (Mezzanine Levels)

M1 Tang ltiing trén cao trinh tang 1 (Mezzanine above Level 1)

M2 Tang liing trén cao trinh tang 2 (Mezzanine above Level 2), ...
Cao trinh duéi tang trét (Below Ground Floors)

B1 Tang ham 1 (Basement level 1)

B2 Tang ham 2 (Basement level 2)

- Form (Hinh thuc): Trudng hinh thic cho biét ban chét cda IC
nay la gi. Mét ma dinh danh duy nhat nén dugc xac dinh cho moi
dinh dang théng tin, chdng han nhu:

D - ban vé (drawing),
M - mé hinh (model), ... BS ISO 29845 dugc st dung cho cac ma
dé tranh viéc sao chép siéu dir lieu phan loai.
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Bang 2. Téng hgp bang ma trudng hinh thiic [2]

Ma hiéu Mb ta Ghi chu
A . Thong tin ¢ dang mo ta d6 hoa vé hinh dang,
D ban vé (drawing) kich thudc, ..., cila mét bo phan vat ly hodc lap rap.
Théng tin & dang m6 ta d6 hoa/biéu tugng hién thi cac chiic ndng clia cac déi
G biéu dé (diagram) tugng cdu thanh mot hé théng va méi quan hé qua lai clia ching bang cach s
dung cac yéu té va ky hiéu d6 hoa hodc biéu dé.
| hinh anh (image) Thon%.tln & dang hinh anh tinh ma khéng phai xac dinh bat ky moéi quan hé gila
cac doéi tuong.
. . Théng tin & dang cét va hang, chdng han nhu bang,
L danh sach (list) bang tinh va bd dit liéu.
s M6 ta vat ly hodc ky thuat sé hai hodc ba chiéu cta
M mo hinh (model) hinh dang ly tudng ctia cac doi tugng va/hodc cac khdng gian.
dang vin ban (Textual) ;I';ong tin & dang ky tu va doan van, chang han huéng dan bang van ban va mé
Vv hinh anh/am thanh (video/audio) | Théng tin dugi dang hinh anh dong hodc am thanh
- Discipline (B6 mén): trudng bd mén cho biét bé mén nao chiu surveying). Néu thong tin dugc tao 1ap bdi nhém thudc Bén khai
trach nhiém tao lap IC nay. M6t dinh danh duy nhat can dugc xac thac chdng han nhu khach hang thi ma trudng nay dugc st dung dé
dinh cho méi bé mén ma théng tin lién quan dén du an, chang han bi€u thi chuyén mén ky thuat cla nhém d6. Nén ap dung cac ma

nhu: A - Kién tric (Architecture); B - Khao sat xay dung (Building tiéu chuan sau:
Bang 3. Téng hgp bang ma trudng bd mon [2]

M3 hiéu

Mé ta

kién truc (architecture)

khdo sat xay dung (building surveying)

xay dung dan dung (civil engineeringing)

pha huy/thdo dé (demolition/dismantling)

ky thuat dién (electrical engineering)

quan ly co s& vat chat/cong trinh xay dung (facilities/asset manager)

ky thuat nén méng (ground engineering)

ky thuat giao thong va cao toc (highways and transport engineering)

ki€n tric canh quan (landscape architecture)

ky thuat co dién (mechanical engineering)

other discipline (b6 mon khac)

ky thuat y t€ cdng dong (public health engineering)

giam sat khéi lugng/tu van chi phi (quantity surveying/cost cosultancy)

quan ly du an (project management)

ky thuat két cdu (structural engineering)

quy hoach dé thi va quéc gia va kiém soat xay dung (town and country planning and building control)

ky thuat nudc (water engineering)

khéng bd moén cu thé hodc khéng ap dung (non-discipline specific or not applicable)

khao sat dia hinh (topographical surveying)

N|<|X|S|[H|wn|==|O|O|0|Z|r|T|O|m|mO|Nn|wm|>

da bo mon (multiple disciplines)

- Number (S6) hay ma trang thai: trudng s6 cho biét s6 thi tu/s6 trong mét chubi ma khong phan biét bdi bat ky mét trudng nao
dugc nhom dé tao thanh ID duy nhat khi tat ca cac trudng khac dugc khac. Viéc danh s6 dé ma hoa tiéu chuin dugc c6 dinh trong tiéu
tinh dén. Mot day so6 tha tu can duge gan cho méi IC khi IC nam chudn théng tin dy an. C6 cadc ma trang thai IC nhu sau:

Bang 4. Bang tham khao ma trang thai va sy thich hgp cho IC trong CDE [2] [7]

Ma trang thai Nhiing IC nao nén st dung ma trang thai Ban sta dai (*)

Céng viéc dang tié€n hanh

SO

Go6i théng tin dang dugc phat trién trong ndi bd mdt nhém tao lap théng tin Ban slfa d6i s6 bo

Puagc chia sé (khéng c6 gia tri phap ly)

Cac IC phu hgp dé phai hgp hinh hoc va/hodc phi hinh hoc trong mét nhém chuyén

S1 ) . Ban slra d6i so bo
giao thong tin

S Cac IC phu hgp dé cac nhom tao lap théng tin khac trong mot nhom chuyén giao | Béan stra di so bo
thong tin biét/tham chiéu

S3 Cac IC phu hgp dé xem xét va cho y kién trong mét nhém chuyén giao théng tin Ban stia d6i so bd

S4 Cac IC phu hgp dé xem xét va cdng nhan bdi Bén chuyén giao théng giao théng tin | Ban stta d6i so bd
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Ma trang thai

Nhiing IC nao nén sir dung ma trang thai

Ban sira dai (¥)

S5 Cac IC phu hgp dé xem xét va chap thuan bdi Bén khai thac théng tin

Ban slra d6i so bo

Puogc phat hanh (cé gia tri phap ly)

Cac IC da dugc cdng nhan/chdp thuan (ttic khong co6 bat ky y kién nao tir cac bén
dugc mai gop y d€ cong nhan/chap thuan):
. Céng nhan céac IC nay (néu cac IC dap Ung yéu ciu théng tin trao d&i cla Bén

Ban stia d&i theo hop

(Khéng khuyén
khich st dung)

AL A, ... chuyén giao théng tin); hoic déng
« Chdp thuan cac IC nay (néu cac IC dap ting yéu cau théng tin trao d6i ctia Bén khai
thac thong tin)

B1,Bn, ...

Cac IC chi dugc céng nhan, chap thuan mét phan (tdic van tén tai mét so6 y kién tur
céac bén dugc gép y dé cong nhan/chap thuan)

Ban stra d6i so bo

nhém chuyén giao, chdng han nhu P0O1. hodc CO1,;

the CDE (workflow and technical solutions)).

(*) Ban stfa d&i c6 thé tham khao hé théng dugc cung cap béi Khodn NA.4.3 Phu luc Qudc gia Hudng dan &p dung tiéu chuan quéc té I1SO
19650-2:2018 va stia d6i phu luc quéc gia clia Vuang quéc Anh ban hanh ndm 2021, trong dé:

- CAc tién t6 clQia cac ban stra d6i la chi cai “P” va “C” dé dai dién lan luct cho cac ban sita déi so bo (hodc cé thé hiéu |a cac ban siia déi
chua dugc cong khai) va cac ban stia déi theo hop déng (dugc hiéu 1a cac ban sira d6i da dugc cong khai). Théng tin theo hap déng la
théng tin da dugc Bén diéu chuyén chap nhan va sau d6 dugc Bén khai thac théng tin phé duyét;

- Theo sau céc tién t8 chir cai la hai s6 nguyén dai dién cho cac ban sifa d6i chinh cudi cling sé dugc chia sé véi cac nhém tao lap thudc

- Theo sau ddu “.” 1a hai s6 nguyén thé hién ban stfa d8i so bé clia IC & trang thai WIP, chdng han nhu P01.01 hodc C01.01.
Ngoai ra, kiém soat stra d6i trong WIP, kiém soat stfa d6i thong tin dugc chia sé, kiém soat stfa déi cac IC dugc cong khai dugc trinh bay chi
tiét tai muc 5.0 ctia Hudng dan C clia 1ISO 19650: H6 trg CDE (quy trinh lam viéc va giai phap ky thuat) (ISO 19650 Guidance C: Facilitating

“n” lién quan dén cadc méc chuyén giao thong tin ctia du an. Co
thé m& réng danh muc cadc ma trang thai duge khuyén nghi tai Bang
4 va dugc ¢6 dinh trong tiéu chuin théng tin du an. Ma trang thai
dugc chia sé clia cac IC (tir S1-S5) cho biét cac IC nay c6 thé dugc st
dung cho viéc gi. Ma trang thai dugc phat hanh cho biét cac IC nay
c6 dugc Bén chuyén giao théng tin céng nhan hodc Bén khai thac
thong tin chap thuan hay khéng nhung khéng giai thich ly do vi sao
céc IC nay dugc phat hanh. Trong tiéu chudn théng tin du an nén
xac dinh cdc ma trang thai khac nhau danh cho céc IC trong CDE.
Luu y rang danh sadch ma trang thai ctia cac IC nhu dugc khuyén nghi
tai phu luc 4.2 cGa Huéng dén ap dung tiéu chudn qudc té ISO
19650-2:2018 va stia d6i phu luc quéc gia cGia Vuong quéc Anh ban
hanh nadm 2021 c6 thé dugc mé rong nhung khéng dugc thay thé
b&i cac ma danh riéng cho du an va viéc ma rong nay phai dugc diéu
chinh trong tiéu chuan théng tin du an.

3. KET LUAN

Trong qua trinh Quén ly thong tin du dn xay dung dp dung BIM
thi CDE d6ng vai trd quan trong trong viéc luu trd, truy xuat va st
dung théng tin du an mot cach hiéu qua. Vi vay, cac bén lién quan
tham gia cla du an phai théa thuan va théng nhat qui udc dat tén
cho cac g6i théng tin (IC) theo mét cach c6 hé théng, chudn muc va
duy nhat trong CDE phu hgp véi tiing du &n. Viéc nay sé giup cac
bén lién quan du an dé dang hiéu va xac dinh néi dung ctia cac goéi
thong tin trong méi trudng CDE moét cach nhanh chéng va chinh
Xac, ... déng thai gitip cho viéc té chic, giao ti€p va tim ki€ém thong
tin mot cach cé hiéu qua, gép phan quan trong vao hiéu qua quan
ly thong tin cta dy an.

Théng qua viéc nghién ctu: bd tiéu chudn quéc té ISO 19650-
2:2018; Huéng dan &p dung tiéu chudn qudc té 1ISO 19650-2:2018;
Slta d6i phu luc quéc gia cdia Vuong quéc Anh ban hanh nam 2021
va mot s6 tai liéu khac co lién quan. Bai bao lam ré cac nguyén tac
co ban va thiét lap hudng dan vé quy tic dat tén cho cac géi thong
tin trong CDE, gép phan nang cao tinh linh hoat, khd nang thich
ung, tinh nhat quan, t6i uu héa hiéu qua quén ly thong tin trong cac
du an xay dung ap dung BIM.
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Phan tich déng luc hoc mé hinh khung thep cé
xeét dé gan thiét bi hé can khéi luong qua thi

nghiém ban rung

Dynamic analysis of three story steel frame with impact mass damper
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GV B6 mén Cong trinh Thép-gb, Khoa XDDD&CN, Trudng Dai hoc Xay dung Ha Noi
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TGM TAT

Trung tam nghién ciu dong dat California. My (PEER-Pacific
Earthquake Engineering Research, California, USA) két hop vai
Truang Bai hoe Trentro, ltaly td chic cude thi du doan két qua
thi nghiém bing ban rung cia mat khung thép 3 téng duai tai
trong ding dat. 0 thi nghiém nay, mat hé can khdi legng tac
dang béng chi mai gdn tai tdng mai cia mat khung k&t cau
thép 3 tang va dugc thi nghiem dudi tai trong dong dét bang
thigt bi bang rung. Bai bao trinh bay nghién ctu st dung phén
mém phan tich két c&u SAP2000 dé so sanh s phan @ng cia
hé khung cd gén hé can va khong cd he can khdi lreng. Cac
thang sd vé chuyén vi, gia tdc, lyc cét day dugc xac dinh va sau
dd giri ket qua dé so sanh vai ket qua thi nghiem. Két qué cho
thdy he can khdi legng ca anh hedng dén chuyén vi. gia tdc va
phan ng cia ket cau.

Tir khda: Khung thép; thi nghiém; hé cén; chuyén vi; gia tdc,

ABSTRACT

PEER is organizing a blind prediction contest for predicting the
experimental results obtained from a Shaking Table test campaign
carried out at the PEER Center, Berkeley, California, in collaboration
with the University of Trento, ltaly. The experimental tests, performed
on a steel Moment Resisting Frame, pursued the aim of physically
demonstrating the effectiveness of a novel device for seismic action
mitigation, called Impact Mass Damper (IMD). The basic operating
principle of the device is to induce counteracting impulsive forces on
the structure. This research presents an entry based on the dynamic
analysis by using the computer program SAPZ000 to identify the
seismic responses: displacement, acceleration, base shear and impact
force under different ground motions. The comparision between two
models shows the effect impact mass damper on structure behavior.
Key works: Steel frame; damper; experimental; displacement;
acceleration.

1.GIOI THIEU

Cac loai tdi trong dong nhu: déng dat, gio, hoac tai trong né
c6 thé anh hudng dén tudi tho két cdu cong trinh xay dung vi
cac tai trong nay lién quan dén dao dong cua két cau coéng
trinh [1-2]. D€ han ché& dao dong thi mét s6 thiét bi giam dao
dong da dugc nghién ctu trong moét sé nghién cltu trudc day
[3-5]. Quéa cau thay déi khéi luong [6-7], hay hé can khéi lugng
tac dong [8-11] la nhing thiét bi hay dugc 4p dung hién nay vi
chi phi thap, hiéu qua, tinh co déng va lap dung nhanh va c6
hiéu qua trong viéc giam dao dong va tan s6 cla cac cong trinh
do tai trong déng dat hay tai trong gié dac biét la két cdu cao
tang. Mot bo giam chan tac dong (IMD) méi dugc nghién clu
dua trén thi nghiém bang ban rung tai trung tam déng dat
California, My nham xét anh hudng cta bé giam chan tac dong
dén Ung xr khung thép. & nghién ctu nay, mét khung thép
dugc thuc hién bdng phan mém SAP2000 [12] d€ m6 hinh
khung thép 3 tang c6 xét dén hé can khoi lugng tac déng. Muc
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tiéu cdia nghién ctu: 1) xét anh hudng cta hé can khéi lugng
tac dong dén phan lng cla cong trinh, 2) nghién ciu mé hinh
lién két dam-cét khac nhau cta khung, 3) so sanh danh gia cac
yéu t8 &nh hudng dén lam viéc cla thiét bi gidm chan cla két
cau. K&t qud nghién so sanh vé chuyén vi, gia téc, clla 2 mé
hinh c6 b6 gidm chan va khong c6 giam chan.

2.HE CAN KHOI LUGNG TAC DONG MOT BAC TU DO
Hé can khéi lugng tac déng (IMD) la thiét bi cdu tao gém

mét vat khéi lugng véi trong lugng la, m, , dugc gan véi hé két
cau chinh qua 10 xo va thiét bi can. Vat khoi lugng nay dugc
chdn badi hai nut chan & hai bén nhu Hinh 1. Khodng cach gita
hé can khoi lugng tac dong, m,, va hai nut chan la, d, cho phép
hé can khéi lugng tac déng cé thé va cham sang hai bén tréi va
phai clia 2 nut chan dudi tac dong cla tai trong déng.
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Hé can khéi lugng (IMD)

Chét chan

Hinh 1. Hé can khéi lugng téc dong mot bac tu do
B qua luc ma sat, khi &y phuong trinh vi phan chuyén déng
cla hé can khéi lugng tac dong dugc thé hién nhu sau:

mg U (1) + Cg u(s) (¢) + kg ug (1) =Py (1) (M

m; u; t)=0 (2)

trong do: u(t), m, ks va cg la chuyén vi, khéi lugng, do

cling va hé s6 can cla két cdu chinh; P, (¢) 1a ngoai luc tac dung 1én

két cau chinh; m; vay;(t) la khéi lugng va chuyén vi clia hé can
kh&i lugng tac dong. Co thé thay rang khi hé can khéi lugng , m,,

va cham vao nut chan hai bén, van téc v cham ctia phuang trinh
(1) va (2) xac dinh theo dinh luat bdo toan va déng hoc nhu sau :

3. KETQUA SO

3.1 Hé két cau

M6t khung thép 3 tang dugc lya chon ti mé hinh cudc thi
phan tich du doan két qua thi nghiém bang ban rung tai trung tam
DPong dat California, My dung dé phan tich cho nghién cdiu nay.
CAc tang c6 chiéu cao clia méi ting 2082 (mm), téng chiéu cao clia
khung thép 3 tang la 6248 mm. Dam c6t déu st dung cling 1 loai
tiét dién la ch nhat HSS 127x127x10 (mm). Dam lién két véi cot
bdng lién két moment theo phuang truc X nhu Hinh 2(a), con lién
két theo phuong Y st dung lién két khép nhu Hinh 2(b). Chan cot
st dung lién két khép theo ca hai phuang X va'y.

TR HSS 127x127x10 mm_g
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(a) Kich thudc theo phuong truc X
Hinh 2. Mg hinh khung thép 3 tang theo 2 phuang X,Y

B 2438mm

(b) Kich thudc theo phuong truc Y

-

3.2 Hé can khdi lugng tac dong (IMD)

Dé xét dén su anh hudng cla thiét bi gidm chan khi chiu tai
trong déng dat, thi mot thiét bi la hé can khéi lugng tac déng mai
(IMD) bao gém céc I6p chi dugc ghép vao nhau va dat trén tang
mai clia hé khung dé xét dén su dnh hudng dén ng xtt dong luc
hoc ctia hé khung. Hé can khéi luong tac dong cé thé trugt truot
Ién ray theo phuong truc Y. Hai tam thép hinh chit C dugc ¢6 dinh
xuéng tdm san thép bang bu I6ng dé lam chét chdn (Stopper) 2
bén clia hé can khéi lugng. Hinh 3 thé hién mat bang cla hé can

He can khéi lvong

Hinh 3. Hé can khdi lugng téc dong (IMD)

Bang 1 thé hién khéi lugng khung clia dam, cét, thanh gidng,
khai lugng tam thép va thiét bi gidm chan clia cactang 1,2 va 3.
Bang 1. Thong s6 hé khung va hé can khéi lugng tac dong

Khéi lugng Khéi lugng Ty s6 Ty s6 can
hé két cau hé can khoi luong ma/m (%)
chinhm (kg) | tac dong, mq, (kg)
11495 1127 0.09 1

3.3 M6 hinh hé khung bing phan mém Sap2000

a. M6 hinh

Nghién ctu nay st dung phan mém Sap2000 clia hang CSI [12]
d€ mo hinh va phan tich phan tng cho khung khéng cé va c6 hé
can khéi lugng dudi tac dung clia cac tran déng dat. Dam va cot
dugc khai bdo bang phan t thanh, tam san thép dugc mo hinh
bang phan tl dang tdm coi nhu tuyét déi cling. Lién két dam-cot
st dung lién két khép dugc moé hinh bang dé ciing xoay trong
t link.

(a) Khung thép 3 tang (b) Lién két trong Sap2000

Hinh 4. M6 hinh khung thép 3 tang (Sap2000)

b. Mé hinh hé can khéi lugng tac déng (IMD)

Hé can khai lugng tac déng (IMD) dugc mé hinh nhu Hinh 5(a).
Hé can khai lugng dugc mo hinh bang st dung link trong Sap2000
dung d@é so sanh véi hé khung khéng c6 hé can khéi lugng tac
doéng . Khe ha gitia hé can khdi luong va hai chét chdn dugc mé
hinh bang st dung gap link trong Sap2000 nhu Hinh 5(b). Hai chét
chan coi nhu ngam va cling nén dugc mé hinh bang linear link vai
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Hinh 5. M6 hinh thiét bi can khi lugng (IMD) trong thi nghiém Sap 2000.

Vat liéu cho cac tiét dién dam, cot va tdm san la thép A36 vai
modun dan hoi E=29000 ksi, cudng do chay f,= 0.268 N/ mm?,
cudng do téi han fu= 0.4 N/ mm?

4.KET QUA

4.1 Chu ky dao dong

Chu ky dao déng cua két cadu chua gan hé can khéi lugng &
dang dao déng thar 1,2 va 313 0.67, 0.16 va 0.08 giay, chu ky nay rat
gan vdi véi chu ky cta 3 dao déng dau tién tir mé hinh thi nghiém
12 0.68, 0.18 va 0.1 gidy. Hinh 6 thé hién 3 dang dao déng dau tién
cla khung chua gén hé can khéi lugng.

(b) Daodongthi 1 (c) Dao dng thi2  (d) Dao dong thi 3

Hinh 6. Dao dong ctia khung thép 3 tang khdng c6 hé cén khi lugng

Bang 3 so sanh cac gid tri vé chu ky, tan s6 cta khung thép 3
tdng cho mo hinh thi nghiém va moé hinh bang phan mém
Sap2000. C6 thé nhan thdy moé hinh bang hé khung bang phéan
mém Sap2000 kha tin cay.

Bang 3. Chu ky, tan s6 ctia khung thép khéng cé thiét bi can
khéi lugng

(a) Khung thép

Dao dong Chuky, T, (giay) Tan s6, f (Hz)
Thi Mo hinh Thi M6 hinh
nghiém | Sap2000 | nghiém | Sap2000
Dao dong thu 1 0.68 0.67 1.48 1.47
Dao déng thua 2 0.18 0.16 5.64 6.15
Dao déng thua 3 0.1 0.08 10.47 11.31

Mot mé hinh khung thép tuong ty c6 gan hé can khéi lugng
cling dugc phan tich bdng phan mém Sap2000 dé so sanh dudi tac
dung tai trong déng luc hoc. Ba dao déng dau tién ctia khung thép
c6 gén hé can khéi lugng dugc thé hién & Hinh 6.

(c) Daodongthir2  (d) Dao aéng thi3

(a) Khung thép
gdn hé cdn thit 1
Hinh 6. Dao ddng clia khung thép 3 tang cd hé cn khdi lugng (SAP20000)

(b) Dao dong
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C6 thé thdy hé can khéi lugng tac dong cé dnh hudng dén chu
ky va tan s6 dao dong cta khung thép. Chu ky dao déng va tan so6
cta khung cé gén thiét bi can nhoé hon so véi mé hinh khéng gén
thiét bi giam chan. Bang 4 so sanh céc gia tri vé chu ky, tan s6 cla
khung thép 3 tang khung thép c6 gan hé can va khéng c6 hé can
khéi luong.

Bang 4. So sanh két qua khung thép khéng c6 hé can va c6 hé
can khéi lugng

Chuky,T, (giay) Tan s6 ,f, (Hz)
Dao doéng Khéng co C6 hé can Khéng co Co hé
hé can khoi lugng hé can can khai

khoi lugng khoi lugng lugng

Dao déng 0.67 1.25 (gidy) 1.47 0.79
thi 1

Dao dbng 0.16 0.4 (giay) 6.15 249
tha 2

Dao dong 0.08 0.30 (giay) 11.31 3.36
tha 3

4.2 Phan iing dugi tran déng dat

Hon 10 tran ddng dat vai cudng dd khac nhau dé khao sat cta
hé khung thép 3 tang khéng cé hé can khéi lugng va c6 gan hé
can khéi lugng nhu Hinh 7.
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Thai gian (giéy)

Hinh 7. 10 tran dong dat

Hinh 8 so sanh chuyén vj va gia téc tai tdng1,2, va 3 ca khéng
khong co va cé hé can khéi lugng dudi tac dung ctia tran déng dat
AG1. Chuyén vj tdng 3 I&n nhit Ia 118 mm va 108 mm cho khung
¢4 gan hé can va khung khéng c6 hé can khéi lugng tac déng,
trong khi @6 chuyén vi tai tdng 1 va 2 ca khung khéng cé hé can
khéi lugng tac dong va khung cé gan hé can khéi lugng nhé hon
tang 3. Tuong tu gia téc tai tang 3 cia khung c6 hé can khéi lugng
nho hon khung khéng cé hé can khéi lugng tac dong, trong khi do
gia tOc tai tdng 1 va 2 nho hon tang 3.

Khéng cs hé can khi luong

C6 hé cin khdi luong

a0
Thei gian (gidy)

(a)Phdn ting tdng 1

Knong cb hé cén khdi lugng

Chuyén vi (mm)

€6 he cn khdi lugng

80 100 20 140
Thei gian (giay)

(b)Phdn ting tang 2
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5. KET LUAN
Nghién ctru phan tich mé hinh va dong luc hoc cta khung két

H - Khang <61 ki eomg cdu thép cé xét dén thiét bi can khoi lugng tac ddng bang phan
: —— cohb ey mém Sap2000. Khung ¢6 st dung lién két dang lién két khép va
lien két moment theo 2 phuong khac nhau. 10 tran dong dat véi

o w w cudng d6 khac nhau dugc dung dé phan tich danh gia. Phan mém

T:?:vi gian (gigé“y)
(¢) Phdn ting tdng 3
Hinh 8. Phan ting chuyén vi dusi tran dong dét AG1

Sap2000 dugc dung dé phan tich va danh gia & nghién cdu nay.
Mot s6 két luan dugc dua ra nhu sau:
1.Hé can khéi lugng tac dong (IMD) c6 anh hudng dén chu ky,
tan s6 va chuyén vi hé khung.
2.Véi viéc st dung hé can khéi lugng tac dong thi lam giam
dang ké phan ting clia két cu dudi tac dung cla tai trong déng.
oo 3.Phan mém két cdu Sap2000 c6 thé mé hinh hoa hé can khéi
O lugng c6 cau tao phtic tap.
L&i cdm on
Nhom téac gid xin chan thanh cdm on Trudng Pai hoc Xay dung
Ha Noi da tai trg cho nghién clu nay trong khuén khé Dé tai ma
$0: 27-2023/KHXD.
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Hinh 10. Phan (ing két cdu cong trinh dudi 10 tran dong dat
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Quan diém thiét ké nha 6 xa

hoi tiép can tu

t6 chuc khéng gian noi that

Public housing design perspectives approached from interior space

> PGS.TS.KTS VO HONG CUGNG
Trudng Dai hoc Kién trac Ha Noi

TGM TAT

D& an xay dung mat trigu can ha NOXH da burdc ddu di vao cudc séing,
d& myc tigu lan nay duge hoan thanh khéng chi vé sd lrgng ma con &
cé chét lrgng sdng trong timg cén ha van ca dign tich chat hep nay.
nhét thigt phai dua trén cac quan diém ding dan trong thigt ke. Can
cir vao tinh hinh thye tién cung cac yéu cdu dac tha coa NOXH o Viet
Nam, 0a quan diém thiét k& duge dé xuat bao gdm: Quan diém vé tinh
toan ven trong chirc ndng &, quan diém vé tinh linh hoat, tinh kinh t&
ciing nhu quan diém vé tinh déng ba va tinh bén viing trong thigt ké.
Céac quan digém thigt ke nay 1a tai ligu tham khao va |a co sir dé céc co
quan chirc nang dua ra nhitmg budc di ding dén, gop phén hoan thign
mad hinh cdn ha nha & x4 hai cia Viet Nam.

Tir khoa: Nha & x4 hai; can ha nha & xa hai linh hoat; phat trién bén
vitng; dién tich nha.

ABSTRACT

The project building one million social housing apartments has
initially come ta life. In order for this big goal to be accomplished nat
only in quantity but also in quality of life in each of these rather
narrow apartments, it is necessary to rely on the right perspectives
in design. Based on the practical situation and specific requirements
of public housing in Vietnam, five proposed design perspectives
include: The viewpoint of integrity in residential function, the
viewpoint of flexibility, economy as well as the viewpaint of uniformity
and sustainability in design. These design concepts are reference
documents and a basis for authorities to take the right steps.
contributing to perfecting Vietnam's public housing apartment model.
Keywords: Public housing; flexible public housing apartments;
sustainable development; small area.

1. PHAT TRIEN NOXH TAI VIET NAM VA VAN PE CHAT
LUGNG &

Ngay 3/4/2023 clia Thu tuéng Chinh pht da phé duyét bé an
"Pau tu xay dung it nhat 1 triéu can hd nha & xa hoéi cho doi tugng
thu nhap thap, céng nhan khu céng nghiép giai doan 2021-2030".
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Bén canh d6 nha nudc khuyén khich cac thanh phan kinh té
phat trién nha & dé tao diéu kién cho moi ngudi c6 ché & theo ca
ché thi trudng, dap tGing moi nhu cau cda ngudi dan, dong thai cé
chinh sach @& hé trg vé nha & cho cac déi tugng chinh sach xa hoi,
ngudi c6 thu nhap thap va ngudi nghéo gap kho khan vé nha &
nham goép phan 6n dinh chinh tri, bdo dam an sinh xa héi va phat
trién d6 thi, ndbng thén theo hudng van minh, hién dai.

Phan ddu dén nam 2030, téng s6 cin hd cac dia phuong hoan
thanh khoang 1.062.200 can. Trong do6, giai doan 2021-2025 hoan
thanh khodng 428.000 can; giai doan 2025-2030 hoan thanh
khoang 634.200 can [1].

G gbc d6 tai chinh trudc mét, tap trung phdi hop véi Ngan hang
Nha nudc Viét Nam trién khai thuc hién Chuong trinh tin dung
khoang 120.000 ty déng va cac géi tin dung cu thé dé cho chi dau
tu va ngudi mua nha clia cac dy an NOXH, nha & céng nhén vay véi
13i suat thap hon khoang tir 1,5 - 2% so vai lai suat cho vay trung dai
han VND binh quan cla cac ngan hang thuong mai nha nudc (bao
gém Agribank, BIDV, Vietcombank, Vietinbank) trén thi trudng
trong tung thdi ky va cdc ngan hang thuang mai ngoai nha nuéc cé
du diéu kién véi tiing goi tin dung cu thé theo chi dao tai Nghi quyét
56 33/NQ-CP ngay 11/3/2023 ctia Chinh ph.

: G . e
Hinh 1. Dy dn khu nha 6 cong nhan va dich vu céng nghiép, xa Quang Tién, Hoa Binh
(Ngudn: Tac gid)

Theo béo céo cua céac dia phuong, tinh dén ngay 18/5/2023,
trong giai doan 2021-2025 da hoan thanh 41 du an NOXH khu vuc
d6 thi, quy mé xay dung khodng 19.516 can; dang ti€p tuc trién khai
294 dy an, véi quy mod day xung khoang 288000 can. Trong do, da
s6 cac du an mai dang & khau chap thuan chu truong dau tu [2].

Theo TS Nguyén Van Hai, Hoi KTS Ha Noi thi muc tiéu cu thé dén
nam 2025 phat trién 1.25 triéu m? san NOXH, dau tu tir mét dén hai khu
nha & xa hoi doc lap va quy hoach chi tiét cho hai dén ba khu. Dén nam
2030, phat trién dugc 2,5 triéu m? san NOXH, xay dung mét dén hai khu
nha & xa hoi doc 1ap va chuan bj dau tu cho cac khu con lai. Ngoai ra,
dam bao tat ca cac khu cong nghiép, khu ché xudt c6 nha & xa hoi. Ty 1é
NOXH cho thué va cho thué mua phai dat quy dinh ctia Trung uong.
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Nhu vay muc tiéu vé sé lugng can hd NOXH da dugc cu thé hoa
va 6 su vao cudc clia ca hé thong cac co quan hiru quan. Tuy nhién
dudi goc d6 cta ngudi lam tu van thiét k& cling con mot s6 bén
khoan can giai dap, do la:

Chat lugng & trong cac can ho von nho bé nhat tir 25 dén 70m?
sé nhu thé nao? Chung ta liéu van ci dé ngudi dan tu “xoay s&”
trong nhiing can phong chat hep da phan thi€u théng thoang chiéu
sang tu nhién? Cac mé hinh can hé NOXH hién nay van duoc thiét
ké bang cach thu nhé nhitng mé hinh can hé thuong mai.

Thiét ké NOXH nai riéng va nha & néi chung nhat thiét phai chu
trong viéc t8 chiic khong gian noi that, cac diéu kién tién nghi va
chat lugng cudc sdng chii yéu dat dugc khi ndi that tiing khong gian
chiic nang dugc dam bao. Véi cac can phong chat hep & muc t6i
thiéu thi gidi phap thiét k& d6 dac noi that, tan dung khéng gian va
kha nédng linh hoat hoa c6 tinh chat quyét dinh dén chat lugng 6.
Nhu vay sé khong co thiét ké hoan chinh khi chi tiép can tir cai vo
cong trinh, m6 hinh NOXH ma hat nhan la nhiing can hé phai dugc
tiép can tur trong ra ngoai - ti k‘héng gian ndi that.

Hinh 3. Phuong dn nha & cong nhén, khu cong nghiép xa Quang Tién, TP Hoa Binh
(Ngudn: Tac gid)

2. NHUNG YEU CAU TRONG THIET KE NOXH

DE xay dung cac quan diém diang ddn cho mé hinh nha & xa hoi
& Viét Nam ta can bam sat cac yéu cau dic trung cda thé loai nha &
nay. Can ctrvao cac doi tugng st dung dac thu cling nhu cac doi hoi
phét trién bén viing cla kién truc. C6 thé khai quat cac yéu cau thiét
ké can ban ctia thé loai NOXH & Viét Nam nhu sau:

- Mét la vi NOXH dugc t6 hgp béi nhiing can hé c6 dién tich nhé
hep (tir 25 dén 70m?). Trong nhimng can hd nhoé hep gan nhu téi
thiéu d6 doi héi cac gidi phap t6 chic khéng gian va st dung dé dac
noi that déng bo dé t6i uu hoé khéi tich dap Ung yéu ciu st dung
clia hé gia dinh. Néu chi t8 chic bé tri ndi that giéng nhu nha &
thuong mai sé khong du dién tich va khéng gian giao thong.
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Hinh 4. Kinh thudc t6i thiéu khdng gian trong can hd (Ngudn: Tac gia tdng hop tir [3])

- Hai 13, phai ha t6i da gia thanh dé dap Ung kha ning chi tra cda
déi tuong st dung la ngudi co thu nhap thap, cong nhan khu céng
nghiép, ... Nhu vay khéng c6 cach nao khac phai dién hinh hoa,
modul hoa tir kién tric can ho cho t6i khong gian va d6 dac noi that
dé san xuat dai tra cdng nghiép hoa qua trinh thi céng NOXH. Viéc
ha gia thanh khéng chi & chi phi dau tu ngéi nha ma con can ha
dugc chi phitrong qué trinh st dung khai thac van hanh. Cac chi phi
dién. nudc, sudi am cling nhu stia chita bao tri nha & xa hoéi cling can
xem xét ngay trong qua trinh thiét ké.

- Ba la kha ndng linh hoat mét cach toan dién clia cac cédn ho
NOXH. Ngoai cac van dé linh hoat dé tan dung khéng gian trong
ting can ho, thiét k& NOXH con can tinh dén linh hoat trén ca tang
nha tuc la kha nang ghép néi va phan chia can ho dap ting cac yéu
cau trong ca vong ddi cong trinh. Viéc linh hoat trong t6 chuc khéng
gian, vat liéu, thiét bi dé dap (ing dugc yéu cau nang cap cong trinh
trong tuong lai. Theo mot s6 khao séat diéu tra nhu cau ngudi &
muén md& rong can hd chiém haon 60% cang cho thay tam quan
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trong clia cac yéu cau linh hoat trong t6 chiic khong gian can ho va
tang dién hinh nha & xa hoi.
Bdng 1. Két qua khdo sdt vé nhu cdu mé réng phong (Nguén: Tdc

gid téng hop tur [4])
Stt Banh gia So Bieu do
phiéu
1 Khong can md rdng 47
2 Can mé rong 68 .y
3| Ratcan mo rong 182 {154% |
4 Khac 0
. 3 | Khong tra lon 0 . anl Py i !
Tong 297

- B8n 13, phat trién NOXH ngoai s6 lugng va téc do can luu y téi
phét trién bén viing, cling nhu bat ky thé loai kién tric nao khac
NOXH nhét thiét dugc dap ting cac yéu ciu phat trién bén viing, viéc
ap dung céc tiéu chi kién trdc xanh cac cong nghé mdi trong san
xudt vat liéu va thi céng xay dung sé giip NOXH dat dugc tinh kinh
té€ moét cach dai han.

3. DE XUAT MOT SO QUAN BIEM THIET KE NOXH HIEN NAY
TAIVIET NAM

Dé& c6 thé dua ra cac giai phap, moé hinh NOXH dap ting dugc cac
yéu cau ndi trén nhat thiét phai xay dung dugc cac quan diém trong
thiét k€ NOXH. Téng hop két qua clia nhiing nghién cliu gan day,
dam béo cac yéu cau thiét ké dac thu tac gia dua ra cac quan diém
thiét ké NOXH véi ndi dung chinh nhu sau:

- Quan diém vé tinh toan ven trong chic nang & cla can ho
NOXH.

Can khang dinh rang méi cdn hd NOXH la mot ngdi nha & dung
nghia, véi nhiing khong gian chiic néng co ban dap tng cac yéu cau
cla cac déi tugng st dung. Du dién tich nhé hep can hd NOXH tiéu
chudn khéng dugc thiéu cac chic nang chinh nhu: an, ngu, nghi
ngoi, ndu nudng, giat, phai... Cac khéng gian chiic nang trong can
hé NOXH can dugc thod man cac diéu kién thong thoang chiéu sang
tu nhién dam bao chat lugng cudc sdng. Khu NOXH nhiéu tang dugc
t6 hgp tir cac can hd nha & xa hoi tiéu chuan.

- Quan diém vé tinh linh hoat trong can hé va toa nha.

Linh hoat Ia thudc tinh ca ban trong thiét k& NOXH. V&i nhiing
khong gian nho bé va c6 phan chat hep viéc linh hoat trong NOXH
can dat dugc & cac cap d6 khac nhau. Linh hoat trong st dung va b6
tri d6 dac noi that, linh hoat trong phan chia khong gian chiic nang
clia tling can phong cho téi su linh hoat gitta cac can hé trén mat
badng tang dién hinh. VGi cac gidi phap thiét ké linh hoat sé tao diéu
kién va kha nang cao trong viéc 4p dung cdng nghé thi céng xay
dung mdi, linh hoat gitp tiét kiém khéng gian va kha nang chuyén
dé6i khéng gian trong ca vong ddi clia can ho va toa NOXH. Viéc thiét
ké can hé NOXH nhu can hé chung cu thuong mai thu nhé khéng
mang lai két qua tét. D€ c6 kha nang linh hoat t8i da cac khéng gian
3@, can tap trung khu phu trg (bép, vé sinh, 16 gia) ctia mot can hé.

- Quan diém vé tinh kinh t& dai han trong NOXH.

Dé dap Uing kha nang chi tra khiém tén clia ngudi & cac can ho
NOXH nhat thiét phai dugc thiét k& dién hinh hod, modul hoa tur d6
dac néi that, ngan chia khong gian cho tdi kién tric bao che clia can
hé. Can hinh thanh nhiing cdn hd mau véi cac tién ich tiéu chudn
dam bao dé t6 hgp thanh toa nha dang chung cu dé tiét kiém dat
dai xay dung, vat liéu xay dung nhan céng xay dung va gidm chi phi
trong st dung van hanh NOXH. Viéc tan dung va khai thac khong
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gian theo chiéu cao trong tiing cén hd sé mang lai kha nang tiét
kiém dién tich, tiét kiém dat dai va hiéu qua kinh té.

- Quan diém vé tinh déng bo cac khau trong xay dung NOXH
ngay tu giai doan thiét ké.

V6i nhimng yéu cau thiét ké kha phtc tap va déi khi mau thuan
vGi nhau, ngay ti buéc thiét ké doi hoi su hop tac va déng bé hoa
cla tat cd cac khau nhu thiét ké&, sdn xuat vat liéu, san xuat dé dac
trong thiét bj cho t&i thi cdng dé hinh thanh nén céng nghiép xay
dung NOXH mét cach toan dién. Thi€u su lién hiép nay chung ta
khéng thé dua ra dugc cac gidi phap t6i uu dap ing nhu cau “nhanh,
nhiéu, tot, ré” dac thu trong xay dung NOXH néi chung va dé dn moét
triéu can ho NOXH noéi riéng.

- Quan diém vé tinh bén viing trong xay dung NOXH.

Clng nhu cac thé loai kién tric khac, ki€n truc nha & xa hoi can tuan
tha céc tiéu chuan hién hanh, céac tiéu chi kién tric xanh. NOXH can
khéng chi bén viing vé mat vat ly ma con phai bén viing vé khia canh
van hod xa hoi, nhiing mé hinh NOXH mdi can c6 kha nang chuyén déi
va thich ting dé c6 thé bién déi thanh thé loai nha & cao cap hon trong
cac do thi tuong lai khi diéu kién kinh t€ phat trién lén. Trudc mat cling
can thu hep su chénh léch vé hinh thic cling nhunéi dung cda kién tric
cdng trinh NOXH so véi nha & thuong mai.

4, KET LUAN

Phat trién NOXH da dugc Chinh ph muc tiéu hod trong cac van
ban phap luat, né can cé su vao cudc clia ca hé thong chinh tri va
ti€p tuc hoan thién tir géc d6 quan ly dau tu, quy hoach, kién tric.
Tuy nhién dudi géc dd thiét ké ching ta can lam ré cac quan diém
cdn ban nhat dé dan dat cong tac thiét ké va xay dung NOXH. Cac
quan diém dugc dé xuat chi ra nhiing dinh hudng chinh trong thiét
k& NOXH, tur viéc coi mbi can ho la mét ngédi nha vai day du chic
nang can ban nhat cho dén tinh linh hoat tat y&éu khéng chi trong
mdi can hé ma con gilia cac can hé vai nhau. Bén canh d6, cac quan
diém vé tinh kinh t&, tinh bén viing gitp ngudi thiét k& cé cai nhin
xa hon véi cac nhan quan xa héi. Van dé lién hiép cac khau ngay
trong qua trinh thiét k& lai 1a mét quan diém vé tinh déng bé va hé
thong trong cdng nghiép hod xay dung NOXH. Nhu thé ching ta ¢
quyén hy vong muc tiéu xay dung 01 triéu can ho NOXH khong chi
diing lai & s6 lugng ma con gép phan tao ra mét mo hinh & tuong
lai c6 chat lugng cho dong dao bd phan cu dan d6 thi trén binh dién
qudc gia.
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Danh gia dé tin cay mao theo thai gian cua
két cau khung phang chiu tai trong dong

Assessment of fuzzy reliability over time of flat frame structures subject to dynamic loads
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TOM TAT

Bai béo trinh bay tang quan vé co si Iy thuyét danh gia da tin cay
ciia ket céu theo cang thire "Ty sd dign tich”. Tir da, nham téc gia st
dung phan mém Maple dé giai phuong trinh vi phan dao déng cho
ket céu khung phang 3 tang va | nhip chiu tai trong dang dang tuén
hoan vai tham sd ddu vao dang s ma. Ap dung cong thic "Ty sd
dién tich" dé danh gia dd tin cdy theo thi gian vé chuyén vi va da
bén cho két céu. Bang thivi ciing khdo st s anh hwdng cia bign da
ti trong dong mir anh hwdng dén da tin cay cia ket céu.

Tir khda: S& mr; phan tich mé; da tin cay mé cia két céu; dao dang
ket céu ca tham s mir,

ABSTRACT

This article presents an overview of the theoretical basis for
assessing the reliability of structures according to the formula
"Area ratio”. From there, the authors used Maple software to solve
the vibration differential equation for a o-storey and |-span flat
frame structure subjected to cyclic dynamic loads with fuzzy input
parameters. Apply the "Area Ratio" formula to evaluate the
reliability over time of displacement and durability of the structure.
At the same time, the influence of fuzzy dynamic |oad amplitude on
the reliability of the structure is also investigated.

Keywords: Fuzzy numbers; fuzzy analysis; Fuzzy reliability of
structures; structural fluctuations with fuzzy parameters.

1.DAT VAN PE

Thong tin khong day dd hay thiéu théng tin trong cac bai toan
ky thuat la van dé phé bién. Su thi€u théng tin dan dén sai léch
trong viéc quan sat xac dinh gia tri clia cac tham s6 dau vao ciing
nhu sai léch cta két qua tinh toan clia cac dai luong dau ra. Cac tham
s6 dau vao va mé hinh két cau clia cong trinh xay dung thudng dugc
thiét 1ap dua vao mat bang, ban vé, viéc do dac, quan sat, kinh
nghiém, hiéu biét chuyén gia, quy chudn va tiéu chuan. Cac yéu té
nay c6 tinh khéng chic chan tadc dd6ng dén két cdu cong trinh, c6 thé
dugc st dung la tham s6 6 tinh ngau nhién, tham sé khoang hay

tham s6 ma. Trong pham vi nghién ctiu cta bai viét, xem cac yéu té
tac dong dén két cau la cac dai lugng cé tinh khong chac chan dugc
biéu dién dudi dang cac s6 ma, khoang gia tri clia cac bién dau vao
dugc tham khao dua trén cac tai liéu trong va ngoai nudc.

TU phan tich trén cho thady, viéc phan tich trang thai két cau cé
tham s6 dau vao khéng chéc chan dudi dang s6 ma la that su can
thiét. Nghién ctu cac phuang phap tinh toan xac dinh néi luc két
cdu cé tham sé dau vao khong chic chan dang s6 md trén co s& su
dung ly thuyét mg la mét van dé dang dugc quan tam clia cac nha
khoa hoc trén thé gidi ciing nhu & Viét Nam [8-10]. Viéc ing dung ly
thuyét md vao nganh ky thuat xay dung dé danh gia do tin cay cho
két cau la mét van dé dang dugc quan tam nghién ctu & Viét Nam.

Nganh Xay dung trong nhiing nam gan day, cac nha nghién ctu
trong va ngoai nudc da cong bé nhiéu bai bao lién quan dén bai
toan danh gia dé tin cay clia két cdu theo cac quan diém ngau nhién,
ma& va khoang [3-10] .V&i nhiéu quan diém va mé hinh danh gia do
tin cay khac nhau, trong bai bdo nay nhém tac gid ap dung mét
quan diém tinh toan danh gia do tin cay cla két ciu theo ly thuyét
md& da dugc trinh bay trong [4] d€ danh gia do tin cay cho két cau
khung phdng 1 nhip 5 tang véi cac bién dau vao la kich thudc tiét
dién, tai trong tac dung va dac trung vat liéu 1a cac tham s6 khéng
chéc chan dang s6 ma.

2.CO SO LY THUYET TiNH TOAN

Cong thiic danh gia vaéi tén goi "Ty s6 dién tich" da dugc trinh
bay chi tiét trong [4]. Céng thic dugc thiét lap trong trudng hop cac
tham s6 &nh hudng dén bai toan danh gia la cac tham sé mg, duoc
thiét 1ap dya trén co's& so sanh tap trang thai ctia két cdu @, vai tap
kha nang cla két ciu R, . Do tin cdy md ctia phan ti két cdu dugc xac
dinh bang cach xét tap M, =R, —Q, 1a khoang an toan. Dya trén

phép toan clia s6 ma dé xac dinh tap mo M, 6 thé xay ra ba
trudng hop nhu trén Hinh 1.
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Hinh 1. Cac truting hop tap mo khoang an toanmo M,
Trén hinh 1a. ta thdy ham thudc clia tip m& M, ndm hoan toan

bén trai truc tung nén do6 khong tin cdy clia né la P=1 hay dé tin cay
Ps=0.

ISSN 2734-9888 | 02.2024 XAYDUNG |75



NGHIEN CUU KHDA HOC

Trén hinh 1b. ta thdy ham thudc clia tdp m& M, ndm hoan toan
bén phai truc tung nén d6 khong tin cdy clia né la P=0 hay do tin
cay Ps=1.

Trudng hgp téng quat nhu hinh 1c. ta thdy ham thudc cda tap
m& M, c6 mot phan ndm bén trai truc tung va mot phan ndm bén
phai truc tung, d6 khéng tin cdy cda két cau dugc xac dinh bang xac
suat xudt hién phan phan bé bén tréi diém 0 cila khodng m& an toan

J#M
QM IﬂM(X

Theo dinh nghia thi dé tin cdy Ps ctia phan t chinh xac bang xac
xuat khong hong cdia phan tir dugc tinh theo céng thic:

b
f 4 (x)dx
Prob(W, >0)=P, _3_07

- fustoa

Tathdy: Ps+Pr =1 nhutrong dinh nghia d6 tin cay theo mé hinh
ngau nhién.

] 3. l?'NG DUNG PANH GIA DO TIN CAY THEO THOI GIAN cUA

KET CAU KHUNG PHANG CHIU TAI TRONG PONG

3.1 bat bai toan

Vi két cdu khung ngang phéng c6 1 nhip, 5 tdng vdi kich thudc
hinh hoc nhu so d6 Hinh 2. Tac gia st dung thuat toan trong [1], [2]
dé xac dinh chuyén vi dinh va mé men tai chan cot. Tu két qua do,
tinh toan dé tin cay vé diéu kién chuyén vi dinh va diéu kién bén clia
két cau khi chiu tac dung cla tai trong dong F(t)=P.sin(t) dat tai
cac muc san theo phuong ngang. Biét hé s6 can &, bién do tai trong
P vamé dun vat lieu £ 1a cac s6 ma ¢6 gid tri can dudi, gia tri trung
tam va gid tri can trén dugc cho nhu sau:

E=(¢',£9,¢Y)=(0.01,005,0.1); P=(P",P°,P")=(63,70,77)kN ;

E=(F"E,EY)=(2.385,2.65,2.915).10°kN / cm’

Céc s6 liéu kich thuéc dam, cot tat dinh nhu sau: D1 = 25 x 50

(cm); C1 =30x 50 (cm);
D1 o
Cl Cl1 @
D1 -
C1 C1 @
D1
C1 C1 2
D1 5
C1 Cl &
D1 -
Cl Cl @
0 6000 B T

Hinh 2. So d6 kich thudc khung
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5.892T 5.892T
2.020T/m
N
7.30167T 7.3016T
3.387T/m
N
7.30167T 7.30167T
3.387T/m
bbby
7.30167T 7.3016T
3.387T/m
N
7.3016T 7.3016T
3.387T/m
N
- 6000 -

Hinh 3. S¢ d0 téi trong tinh

3.2 Két qua phan tich

3.2.1 Mé hinh tinh todn

Tai trong tinh tai va hoat tai clia cdng trinh da dugc thé hién va
tinh todn cu thé trong [1], [2]. S& dung mé hinh tinh toan nhu Hinh
4 véi hé khung dang xét cé 5 bac ty do tuong tng vaéi 5 khéi lugng
tap trung tai cao d6 san dudi tac dung cla tai trong déng. Bai todn
dao ddng chira cac tham s6 khéng chac chan dudi dang tham s6 ma
dugc biéu dién dudi dang phuong trinh vi phan dao déng m& nhu
sau:

[ {5+ %)+ K Tt7} = [F]
trongdo:[ J[ J[]

ma tran can nhét, ma tran do cing va ma tran tai trong dong mo
cla hé két cau.

Ap dung cach giai phuong trinh vi phan dao déng dugc trinh
bay chi tiét & [1], [2] dé xac dinh gia tri chuyén vi dinh ma mé men
tai chan cot ctia hé két cau.

[ J lan lugt la cadc ma tran khoi lugng,

Hinh 4. S¢ d6 tinh dao dong ctia két cdu khung
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3.3.2 Két qua tinh todn

V&i khoang thai gian t =3s da du dé khao sat dugc cac gia tri min
va max cta chuyén vi dinh va mé men tai chan cét chju tai trong
dong. Tién hanh chia thanh 16 budc thoi gian tuong ting vdi cac lat
cat thoi gian tai t0, t1,...t16. Tai mdi lat cat thoi gian st dung phan
mém Maple dé tinh gia tri can dudi, trung tdm va can trén clia sé mg
chuyén vi va mémen md tai chan cot . Tap hop tat ca cac gia tri min
va max theo thdi gian khao sat thi dugc cac dé thi min, max va vé
d6 thi biéu dién chuyén vi dinh va mémen tai chan cét iing vdi tan
s6 dao dong r =0.5@, nhu & Hinh 5 va Hinh 6

Hinh 5. D6 thi chuyén vi mo tai dinh cla két ciu

Fs (1) - P.sin Tt ~
,,,,,,,,,,,, ms ——0- @ X
ks & o |
Fi(t) ~ p.sinrt |
777777777777 my H*‘. X4
k& Y
Fi(t) ~ p.sintt L
,,,,,,,,,,,, m: H‘. X3
K & o |
Fz(t) ~ p.sinrt -
———————————— m H’. X2
k. & N
F (t) ~ p.sinrt -
,,,,,,,,,,,, m H Xi
k@
Ve . K

Hinh 6. D6 thi mdmen md tai chan cot cta két cau

3.3 Panh gia db tin cdy cho két cau theo céng thic “ty sé
dién tich”

Tu két qua tinh toan cta phuong trinh vi phan dao dong vdi
tham s6 md, ap dung céng thic “ty s6 dién tich” dé tién hanh danh
gia do tin cay vé chuyén vi dinh va d6 tin cay vé do bén clia hé két
cdu theo thai gian.

3.3.1.D6 tin cdy chuyén vi dinh

Chuyén vi dinh cho phép Iay theo tiéu chudn [A] = 1/500 chiéu
cao cla coéng trinh. Chuyén vi cho phép dugc biéu dién dudi dang

s6 m& co gia tri can dudi, giad tri trung tam, gia tri can trén
A=(A'AS,AY)=(33,33,3.3)cm . Ldy két qua chuyén vi dinh ¢6
dang s m& & Hinh 5 va so sanh vai chuyén vj cho phép [A] 13y theo
tiéu chuan. D& thé hién d tin cdy theo thdi gian, nhém tac gia da
tién hanh danh gia d6 tin cay cho ting lat cat thai gian t=0.2s. Danh
gia do tin cay tai mot 14t cat cu thé t=0.4s theo cong thiic “ty s6 dién
tich” da dugc trinh bay trong [4] va cach tinh toan dugc thé hién ro
rang trén Hinh 7. K&t qua do tin cay cla chuyén vi dinh tai t=0.4s la:
Ps=0.715400. TU két qua tinh toan do tin cdy clia chuyén vi dinh cho
ting lat cat thdi gian, két qua vé dé tin cdy cda chuyén vi dinh theo
thai gian dugc thé hién & Bang 1 va do thi thé hién do tin cay va do
khéng tin cay ctia chuyén vi dinh dugc thé hién nhu Hinh 8

N

Hinh 7. M0 hinh tinh d tin cdy chuyén vi mg tai t=0.4s
Bang 1. K&t qua dé tin cay clia chuyén vi dinh theo thai gian

T(s) Chuyén vi dinh
D6 tin cay (Ps) D6 khoéng tin cay(Pf)
0.0 1.000000 0.000000
0.2 1.000000 0.000000
0.4 0.715400 0.284600
0.6 1.000000 0.000000
0.8 0.850989 0.149011
1.0 1.000000 0.000000
1.2 1.000000 0.000000
1.4 0.846737 0.153263
1.6 0.976702 0.023298
1.8 0.917183 0.082817
2.0 0.963574 0.036426
2.2 1.000000 0.000000
24 0.973763 0.026237
2.6 0.968353 0.031647
2.8 0.978653 0.021347
3.0 0.953260 0.046740
Do tin cay cua chuyen vi dinh theo tho glan

Hinh 8. D4 tin cdy cta chuyén vi dinh theo thi gian
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3.3.2 D¢ tin cdy d6 bén theo thaoi gian.

Tai chan cot co kich thudc 1a 30cmx50cm dugc bo tri thép la
6025 vdi dién tich la 24.952 cm?luc doc tuong Ung tai tiét dién do
tai trong tinh tac dung lén két cau la N= 81.802T. Dva vao cach tinh
todn dd dugc trinh bay trong [4] ta xac dinh dugc khd nang
R =(77.888,91.828,106.500) . TU gid tri m& men md tai chan cot va luc

doc N, ta xac dinh ham thuéc trang thai Q. Tu ham thuoc Q va

ham thuoc R, st dung mé hinh giao thoa m& dé tinh d6 tin cay vé
diéu kién bén tai chan cot tng vdi lat cét tai thdi gian t=0.4s va thé
hién nhu Hinh 9. Két qua do tin cay vé diéu kién bén tai thai gian
t=0.4s la: Ps = 0.886396

uix)

x(T.m)

Hinh 9. M6 hinh tinh d9 tin cdy d6 bén m tai t=0.4s

Tién hanh danh gia dé tin cay cho tiing lat cat véi budc thai gian
t=0.2s, két qua do tin cdy do bén theo thai gian Ung vdi ting lat cat
dugc thé hién & Bang 2, dé thi thé hién dé tin cay va dé khéng tin
cdy theo thai gian dugc thé hién nhu & Hinh 10

Bang 2. K&t qua do tin cay do bén theo thaoi gian

Tu bang két qua do tin cay do bén trong thdi gian khao sat la
3.0s dugc thé hién & Bang 2, Bang 3, Hinh 9 va Hinh 10 xéc dinh dugc
dé tin cay ctia chuyén vi dinh I3 P.<min(P!,P?,..,P")=0.715400 Va do tin
cay vé do bén ctia hé két cau la P, <min(P!,P?,..,P")=0.886396 .

Khi tai trong dong tac dung vao hé két cau ding yén thi két cau
chiu mét luc cudng buc dé bat dau dao dong, sau d6 két cau mai
chuyén qua trang théi dao dong theo dang dao déng cua tai trong
tac dung. Vi khoang thai gian dau khi chju tai trong cudng buc thi
két qua chuyén vi dinh va mén men tai chan cét dat gia tri 16n nhat.
Tu két qué danh gia do tin cay vé chuyén vi dinh va do tin cay vé do
bén theo thai gian nhu & Hinh 9 va Hinh 10 cho thay tai thai gian
t=0.4s thé hién d6 tin cay tai thdi gian d6 la nhé nhat trong khoang
thai gian khao sat. K&t qua phan anh dung tinh chat lam viéc cla
cong trinh khi chju tai trong dong.

Hinh 10. D tin cdy vé do bén theo thdi gian

3.3.3 Khdo sdt dé tin cdy theo su thay déi cta bién dé tdi trong tdc
déng mo
Tién hanh khao sét véi cac bién do tai trong md thay déi, bién

XAYDUNG 02.2024 | ISSN 2734-9888

1) Bo ben d6  tdi  trong m&  dugc  khdo  sat  gém:
D6 tin cay (Ps) D6 khong tin cay(Pf) P=(P",P,P¥)=(49.5,55,60.5),(54,60,66),(58.5,65,71.5),(63,70,77),
0.0 1.000000 0.000000 (675,75,82.3),72,80,88)

' ) ) Tuong Ung véi moi bién do tai trong ma, ta ti€én hanh xac dinh
0.2 1.000000 0.000000 chuyén vi dinh va mé men tai chan cét theo thdi gian, xac dinh ham
0a 0.886396 0113604 thudc trang thai Q va kha nang R, tir d6 danh gia do tin cay cta

két cau theo diéu kién chuyén vi va do bén da dugc trinh bay & trén.
0.6 0.994052 0.005948 Tuong ing méi bién do tai trong md, tinh todn do tin cdy cho tiing
0.8 0.926705 0.073295 IéF cat Ehdilgian v? timra dc}\tin céy Ps cho tt‘mg biér} do tai trong mf‘x
d6. Phan tinh toan dugc trinh bay trong phan mém Maple17, két
1.0 1.000000 0.000000 qué dé tin cay theo thai gian cia chuyén vi dinh tng vdi bién d6 tai
12 1000000 0.000000 tr.c,zng mao dqulth,e hlgﬁn o] Bang 3va do‘th\g thAe hlenA mo’l quan P:e
gilra sy thay doi cda bién do6 tai trong ma va do tin cdy clia chuyén
1.4 0.936931 0.063069 vi dinh thé hién & Hinh 11
6 0987961 0012039 - Bang 3.\Ketqua do tin cay cia chuyén vi dinh theo tiing bién d6
tai trong m&
1.8 0.961948 0.038052 Bién d6 tai trong Do tin cay Ps D6 khong tin cay Pf
2.0 0.980522 0.019478 49.5,55,60.5 1.000000 0
2.2 0.995595 0.004405 54,60,66 0.968359 0.031641
24 0.970153 0.029847 58.5,65,71.5 0.863576 0.136424
2.6 0.983340 0.016660 63,70,77 0.715400 0.284600
2.8 0.982906 0.017094 67.5,75,82.5 0.543403 0.456597
3.0 0.978197 0.021803 72,80,88 0.359713 0.640287
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D6 tin cdy ma chuyén vi dinh

=

CO0CO0O0O0000
oRrNwhUIOINDLR R

5 5.5 6 6.5 7 7.5 8 8.5

botincadyPs ===-- D6 khong tin cay Pf

Hinh 11. Mdi quan hé giita @ tin cdy m& chuyén vi dinh véi sy thay ddi bién do tai
trong md

Tuang tu, xac dinh d6 tin cay Ung véi bién do tai trong thay déi
va khéo sat véi tling lat cat thai gian. Két qua do tin cay theo thdi
gian clia do bén dugc thé hién & Bang 4 va do thi thé hién méi quan
hé gitta su thay d8i bién d6 tai trong md va do tin cay cla do bén
thé hién & Hinh 12

Bang 4. Két qua d6 tin cdy do bén theo tiing bién d6 tai trong
mao

Bién do tai trong Do tin céy Ps D6 khong tin cay Pf
49.5,55,60.5 1.000000 0.000000
54,60,66 0.992852 0.007148
58.5,65,71.5 0.953507 0.046493
63,70,77 0.886396 0.113604
67.5,75,82.5 0.797622 0.202378
72,80,88 0.692035 0.307965
DO tin cay bén culia két cau

1.1

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3 "a'
0.2 e
0.1 o

P IS IS Iy

5 5.5 6 6.5 7 7.5 8 8.5

bétincadyPs ====- D6 khong tin cay Pf

Hinh 12. M6i quan hé giira do tin cay do bén vdi su thay déi bién do tai trong mg

TU d6 thi Hinh 11 va Hinh 12 cho thdy d6 tin cdy cla chuyén vi
va dd tin cay bén cuta két cau cé xu hudng giam dan khi bién dé tai
trong m& tang Ién. Diém giao nhau cta cta dudng thé hién dé tin
cdy va do khong tin cay la vi tri xac suat an toan 50% va xac xuat
hong 13 50%.

4, KET LUAN

Bai bao trinh bay mét ing dung tinh toan xac dinh chuyén vi
dinh va mémen tai chan cét theo thai gian cho két cdu khung phéng
chiu tai trong tac dung dang diéu hoa véi cac tham s6 dau vao dang
s6 ma. TU két qua do, tién hanh xac dinh dé tin cay theo thai gian
cla két cau vé diéu kién chuyén vi dinh va diéu kién dé bén. K&t qua
dd tin cay dugc xac dinh bang cach xac dinh cho ting lat cat thai
gian theo cong thuc “ty s6 dién tich” va vé dugc dé thi dé tin cay clia
chuyén vi dinh va d6 bén theo thai gian . Bén canh d6, khao sat su
thay d8i ctia bién d6 tai trong dong md anh hudng dén do tin cay
cUa két cau. K&t qua do tin cdy cla két cau da dugc tinh toan & trén
sé lam cad s& cho viéc dé xudt cac gidi phap cai tao va gia c6 dé ting
kha nang chiu luc cho hé két cau.
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TGM TAT

Bai b4o nghien ctu vé khung phéng b tong cdt thép (BTCT) bi va cham
biri cac phuong tign giao thang, dac bigt xe tai tdm trung, Khung BTCT ca
3 nhip 2 tang duge ap mat tai tinh co gia tri ID00KN tai vi tri |.om tir mat
dudng sau da thigt ke cdt thép chiu tai trong tinh ndy. Ma phang tt ca
khung trong phan mém LS-DYNA va cho ma hinh xe t&i tdm trung ca téing
trong lgng |3 7.5 tan va cham truc dign vao khung vai van tac tir 40km/h
|&n 100km/h. Két qua sd thu durge tir viec phan tich bang phan mém phan
tir hiru han (PTHH) 13 luc va cham len nhét tir 194BKkN len 9844kN va luc
cét chan cot bj va cham tir [330kN Ien 9a83kN. Cac ket qué d& ching
minh réng lrc va cham tac ding lén cot va sy hu hang két céu thay dai
theo van tdc cia xe, do dd viéc sir dung lyc tinh treng dreng trong thigt
k& ca the dan dén ket qua chra duge dam bao an toan. Ngoai ra, dudi lyc
tac ding |an nhat, nang lugng va cham chi yéu dugc hép thy bai ot bi
tac diing chir khang phai cho toan ba khung. K&t qua trong ma hinh cho
thdy luc cat & chan cot bi va cham xdp xi 399% da len cda dinh lyc va
cham, trong khi dd céc cit con lai trong khung la dudi 10%.

Tir khéa: Tai trong va cham; khung phang BTCT; LS-DYNA; tng xit
dang.

ABSTRACT

Research article on planar reinforced concrete (RC) frames being
collided by vehicles, mainly medium-range trucks. The RC frame has 3
spans and Z floors, and applied with a static load of 1000KN at position
.3 m from top of the road then design the reinforcement to bear this
oad. Using LS-DYNA software, simulate the RC frames colliding directly
with the frame at speeds ranging from 40km/h to 100km/h by 7.0 tons
medium truck. The maximum impact force ranges from 1946kN to
9B844kN. and the shear force at the impacted column base ranges from
[a30kN to 2a83kN.The results showed that the impact force acting on
the column and structural damage differ with vehicle speed, using
static force in the design unsafe. Furthermore, at maximum impact
force, the impact energy is absorbed mostly by the impacted column
and not by the other frame columns. The simulation's results show that
the shear force at the base of the impacted column is approximately
99% of the peak impact force, whereas the remaining columns in the
frame are less than 10%.

Keywords: Collision load; reinforced concrete planar frame; LS-

DYNA: dynamic behaviaor.

1. GIGI THIEU

Nhirng nam gan day cling véi su phat trién cia cac do thilén, hé
théng giao théng va cac tuyén dudng cao toc trong nudc ngay cang
phat trién dé lién két cac khu db thi lai véi nhau. Su phat trién nhanh
chong clia cac tuyén dudng cao toc va cau vuot trén khap ca nudc
giup viéc di lai thuan tién véi van toc luu théng ngay cang tang cao.
Tuy nhién, su phat trién trén dan dén viéc cac két cdu céng trinh nhu
cot bé tdong hodc dam bé tdng c6 thé bi va cham bdi cac phuong
tién giao théng nhu xe 6 t6, xe tai tam trung va c& 16n xay ra thudng
xuyén hon. Thém vao dé, cac khu dan cu va nha dan trén cac tuyén
dudng cao téc cling cé nguy ca bi va cham béi cac phuang tién giao
théng dan dén sup dé néu khéng dugc thiét ké chiu tai trong va
cham. Théng ké trong nhiing nam gan day, sé lugng xe tai va cham
vao nha dan dan dép sup dé cong trinh va thiét hai vé ngudi ngay
cang tang cao nhiing vu va cham dugc théng ké theo Bang 1. Vai
dac thu clia viéc phan tich ddng can phai dugc nghién ctiu nham
dua ra cac thong s6 khuyén céo trong céng tac khao sat thiét ké cac
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céng trinh chéng chiu lai tai trong va cham béi phuong tién giao
thong.

Bdo cao clia Malvar L [18] dé xuat cong thdc nham xac dinh
hé s6 gia tang ting suat (DIF) cho cét thép trong bé tong cho ting
suat kéo 1an nén theo tiéu chudn My. Bén canh dé vat liéu bé
téng cling c6 coéng thic da dugc cong bé trong dé thé hién hé
s6 gia tang Ung kéo va ung suat nén dugc thé hién thanh hai
cOng thuc riéng biét théng qua bai bdo Hao and Hao [13]. Bén
canh dd, Pham and Hao [19] phat hién vi tri khép déo dugc cho
I3 c6 anh hudng dang ké dén trang thai va dap cta dam, déng
thaoi khi chiu luc tac dong thi khép déo khong nhat thiét xuat
hién trén toan bé ma noé xuat hién cuc bo tai vi tri bi va cham.
thém vao dé Pham and Hao [20] cho thay mét dam tu do, khong
c6 rang buéc bién va dam tham chiéu cé rang budc bién cho
thdy phan ung giéng hét nhau trong xung tac dong dau tién,
ching té phan Ung va cham cta dam trong giai doan ban dau
khéng phu thudc vao dé cing téng thé cta dam.
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Bdng 1: Téng hgp cac trudng hop va cham phuong tién véi két cau tai Viét Nam trong nhitng ndm gan day

Thai gian Su kién Pia diém Tinh trang hu héng ctia két cau Thiét hai vé ngudi
Xe giudng nam dam vao quan . Lam sap mai hién, tudng nha, phan .
02/04/2023 café ven dudng Gia Lai dau va héng ctia 6 t6 khach bién dang Phu xe bi thuong
Xe tdi Ién dam vao nha dan ) R . a . R s
22/03/2023 ven dusng Khanh Hoa Lam sap nha may tole ven dudng 1 ngudi bi thuong
22/03/2023 zgfoma'”er vachamvaonha | o, ey B4t ngd mat ldy tong sap banhadan | Lai xe bi thuong
03/06/2021 ;ﬁé‘:glao vao nha dan ven Binh Phudc Xuyén thling phan trudc clia tdoa nha 1 ngudi bi thuong
06/05/2021 Xe ‘tal lao vao nha dan ven Binh Thuan SU? do mét r\1ha dan va nhiéu rao 1 ngudi bi thuong nghiém
duong chan ven dudng trong
05/03/2021 Xe bon‘va cham vac nha dén TP.HCM Sup d6 phan trudc toa nha 1 ngudi chét
ven duong
Xe bén chd xang va vao ba nha R R Nha dan bi hu hédng nang va hai tru [ U
29/11/2020 dan bén dudng Lam Boéng dién sup dé Lai xe tai bi thuong
07/12/2020 X(? tai nang ya vao nhiéu nha Quing Nam Sup d? mot nlfa toa nha va hu hai sau Lai xe tai bi thuong
dan ven dudng nha dan xung quanh
24/10/2020 | Xe tdi va cham vao nha dan Quang Ngai Sup @8 phan trudc tda nha 2 ngudi chét 7 bi thuong
Xe tai va cham hé théng rao o 1 a o s . s -
19/10/2020 | chan ven dudng va lao vao nha | Binh Phudc Zzag:gphan truc toa nha va try dién Nhiéu ngudi bi thuong
dan

Nhing nghién ctu [9, 12] cho thdy cac phan ting dong va cac dang
phé huy cta cdt cau BTCT sau khi bi va cham bai xe tai tam trung sé
dugc danh gia dua vao mé hinh trén phan mém LS-DYNA ma da dugc
xac thuc véi thuc nghiém va dap clia ot trong phong thi nghiém, két
qua cho thdy chuyén vi va luc va cham tuong duong nhau. TU d6 c6 dé
tin cdy cho mo hinh c6t cau BTCT va két qua chi ra rang luc va cham sé
bi dnh hudng khéng chi t8ng khéi luong ma con dua vao khéi lugng
cla dong co xe. Tu d tin cay do thi nghién cliu nay cling st dung mo
hinh cét cau bi va cham bdi xe tai 8 tdn vdi van téc 100km/h lam mo
hinh xac thuc cho mé hinh vat liéu nhdm dua ra két qué c6 do tin cay
cao. Bén canh do cac cong bé clia [6, 10, 14-16] cho thdy phan (ing clia
c6t cau BTCT chiu va cham khéng nhiing xe tai tam trung ma con xe
mooc ¢&16n da dugc mo6 phong qua phan mém LS-DYNA, sau khi danh
gia do hu hong clia cot va kha nang cat dong téi da cta cot va luc va
cham dinh (PIF), dang pha hoai clia c6t c6 thé dugc phan thanh hai
nhém riéng biét, d6 la pha hoai uén va pha hoai cit. T d6 c6 thé dé
xudt mét quy trinh thiét ké két cau cot cau BTCT chiju dugc tai trong va
cham cho moi phuong tién dua vao khéi lugng dong co, téng khéi
lugng va van téc cia xe ma khoéng phai dua vao tinh luc tuong duong
dugc dé xut trong cac tiéu chuan.[3, 11]

Cai et al. [5] nghién ctru thuc nghiém cho 15 cay cot bé tong cot
thép c6 dién tich mat cdt 1a 120mmx120mm, 150mmx150mm va
180mmx180mm, chiéu cao cét la 1150mm, phan mong ¢6 kich thuéc
900mmMx900mmx300mm, phan dinh c6t la 300mmx300mmx200mm
cho va cham véi khéi luong va van téc khac nhau da nhan xét rang cong
thiic va gia tri tinh luc tuong duong dugc thé hién trong tiéu chudn
AASHTO [2] chi xét dén trong lugng va van téc. ma khdng xem xét dén
d6 cliing ctia bd phan két cau, nén viéc thiét két ciu chiu tai trong va
dap chi dua vao tinh luc c6 thé sé khong danh gia hét dugc phan (ing
dong 1én toan bo két cdu. Chen et al. [8] dé xudt cdng thic cai tién cho
hang c6t cau BTCT, nhiing mé phong trén may tinh da nhan xét rang
luc tinh tuong duong dua theo AASHTO [2] dé xuat la khong an toan
trong nhiéu trudng hap dac biét. Bén canh d6 nghién ctru Sohel et al.
[21] cho cac xe 6 t6 nhd 6 téng khéi lugng tir 2000kg dé&n 2500kg va
cham véi ct nha xe va cac c6t BTCT tur d6 so sénh luc tinh tuong duong
véi tiéu chuan chau Au [7] cling cho két qua la cac cot c6 mit cit nhd
hon 300mmx300mm hoan toan khéng chiu dugc luc va cham clia

nhimg phuong tién nay & van téc nhé hon 60km/h.

Mac du tai trong va cham da dugc dé xuat st dung trong qua trinh
thiét ké & cac nudc trén thé gisi nhung viéc dp dung doé & Viét nam van
chua dugc dé cao. Bén canh d6, viéc thiéu kién thiic chuyén mén vé cac
Ung xt d@ong luc hoc cta két cau va cach tiép can sa dé thiét ké chua
chinh xac dan dén cac thiét ké thiéu an toan. Hién nay, cic tiéu chuin
thiét ké trén thé gidi nhu My AASHTO [2] thi khuyén nghi duing téi trong
tinh c6 gia tri gan 2700kN thay cho tai dong va gia tri luc dugc dat tai vi
tri 1.5m cach mét dudng, bén canh d6 thi tiéu chuén Uc AS-5100.2 [4]
thi khuyén nghi st dung gia tri tai tinh thay cho tai va cham la
1000kN,...Dé& hiéu rd (ing xr clia két cdu khung phéng BTCT khi bi xe tai
tam trung chiu tai va cham thi bai bao nay dé ra nham c6 cai nhin chi
tiét vé Ung xU cling nhu xac dinh duoc luc va cham 16n nhét so vdi tinh
luc tuong ducng dugc khuyén nghi trong cac tiéu chuan trén thé gidi.

2. CO SO LY THUYET

Bai bao st dung phuong phap nghién ctu la phan mém 3D chuyén
X0 ly cdc mé phong dong co dé chinh xac tuong doi cao da va dang
dugc nhiéu nha khoa hoc trong va ngoai nudc sit dung dé mé phoéng.
Két qua s6 da dugc xac thuc vai mét bai bao cong bé quéc t& nén viéc
st dung cac mo hinh vat liéu la pht hgp va tin cdy hon.

2.1 So dé tinh

So @6 tinh toan cho khung phdng nay dugc sit dung phan t hiiu
han 3D mé phéng. Cac chan cét dugc ngam chit véi nén dat. Phan trén
khung thi cot néi véi dam la ndi cling. Mé hinh luc va cham la xe tai tam
trung c6 téng khdéi lugng 13 7.5 tan duoc thé hién &Hinh 1

o

Hinh 1. So do tinh todn 3D mo phdng

ISSN 2734-9888 | 02.2024 XAY1DUNG |81



NGHIEN CUU KHDA HOC

2.2 Tai trong va cham

Tai trong strdung trong bai bao la xe tai tam trung c6 khéi lugng
téng la 7.5 tan, khéi lugng dong cc 0.64 tan. Péng co duac lién két
Vi khung xe theo thé lién két
*CONTACT_AUTOMATIC_SURFACE_TO_SURFACE. Can luu y rang
penalty-based contact la mét trong nhiing yéu t6 quan trong nhat
khi st dung thé nay trong mé phéng va cham, da dugc thé hé qua
hai théng s6 SFSA va SFSB (Scale Factor on Penalty Stiffess). Su thay
d6i cta hai thong s6 nay sé anh hudng dén su d6 I6n cla luc va
cham ciing nhu su pha hoai ctia két cdu. Anh hudng cla hai thong
sO nay 1én két qua mé phong da dugc nghién ctru va phan tich trudc
day bsi Pham and Hao [20]. Trong nghién ctru nay, théng s6 mac
dinh, i.e, SFSA =1 va SFSB = 1, dugc st dung nhu trong nghién ctiu
trudc day cta Do et al. [9]. Bén canh d6, FS = 0.3 va FD = 0.2 cling da
dugc lua chon trong mé hinh dua trén cac nghién ctiu trudc day cta
cac nghién ctiu trudc day [9, 11]. Su thay d6i cia FS va FD c6 thé dnh
hudng nho dén luc va cham tuy nhién su bién dang cuta két cau la
khéng thay déi dang ké. Bén canh d6 su thay ddi cac hé s6 FS va FD
khéng lam anh hudng dén nhimng nhéan xét va két qua chung cua
nghién ctu nay. Cac phan tirtrong mo hinh xe da dugc lugt gian bt
nhdm gidm khéi lugng x(r ly cho méy tinh. Téng cong c6 35400 phan
tlr trong d6 phan ti dam (beam) la 548, tam (shell) l1a 33861, phan
tt khéi (solid) la 886 va cac phan tir khac trong phan mém dugc thé
hién qua Hinh 2.

Hinh 2. M4 hinh xe tdi tam trung st dung trong nghién ctiu nay

2.3 M6 hinh vat liéu

Trong mé hinh phan tich dong luc hoc thi mot trong nhiing hé
s6 quan trong dugc xét la hé s gia tang Ung suat (DIF) cho ca bé
téng lan c6t thép. Riéng phan bé téng st dung DIF dua vao nghién
cuu cla Hao and Hao [13]. Cong thuic xac dinh DIF cho vat liéu bé
tdng nhu sau:

0.0419(log £ ;) + Véi
: -1
+1.2165 é 4<30s
cpiF = Jed o 5 0
Jes  10.08988(logé 4)” — VvGi
—2.5255(logé ;) +3.4907 £ 4> 305

Trong dé CDIF la DIF cho bé téng chiu nén, f.,; khanang chiu
néndong hésé &, ; £, latéc dd bién dang la dao ham theo thoi
gian cla bién dang vat liéu bé tong. Téc dd bién dang co6 thu
nguyén nghich dao thai gian va dan vi Sl ctia nghich dao giay (s7);
fvs lakhd ndng chiu nén tinh.

Va cong thuc

0.26(loge ;) +2.06
TDIF =24 =13 0(log ;) +2.06
5 11.44331(logé ;) +2.2276

VGi & ;< 157!
V6i 1s7' < <257 (2)
v6i 257 <4 4<150s7!

Trong d6 TDIF la DIF cho bé téng chiju kéo, f;; kha nang chiju
kéo dong &hésé &, ; £, latdc do bién dang la dao ham theo thoi
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gian cla bién dang vat liéu bé tong. Téc dd bién dang co6 thu
nguyén nghich dao thai gian va don vi Sl ctia nghich dao giay (s7);
Jis 1a khd nang chiu kéo tinh.

Tuong tu cho c6t thép sir dung trong bé tong ciing can phai co
mot hé sé gia tdng Uing suat theo bao cdo clia Malvar L [18]

.\ 0.04
DIF = (%) Jy
107

trong d6 fy 1 ing suat chdy déo clia thép don vila MPa, £ la
téc do bién dang cho cét thép

a=0.074- (3)

—s— [NF cho B4 Ting

BEoT

P —————]

I e 1
000 ARG 0N B o

g7
Hinh 3. Hé 50 gia tédng ting sudt DIF cho bé tong
Theo Hinh 3 thi hé s6 DIF sé khdng tang khi hé s6 bién dang 6n
hon 150

S5 1003 1630 2000

—— DIF cho thép
18 T T T T
14 r,__—v-
1.2
104
0.8
=]
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s )

Hinh 4. Hé s6 gia tang (ing sudt DIF cho c6t thép

Theo Hinh 4 thi hé s6 DIF sé khéng tang khi hé s6 bién dang 6n
hon 160

2.4 Gi6i thiéu vé phan mém LS-DYNA

Phan mém LS-DYNA [17] la mét trong nhiing cdng cu mé phong
tién tién d€ phan tich cau trdc phi tuyén tinh. Cac tinh nang chinh
clia phan mém la da vat ly, nhiéu giai doan va da xu ly. Kha nang
phan tich lién hé hoan toan tu déng va cac tinh nang kiém tra 16i da
cho phép ngudi dung trén toan thé gidi giai quyét thanh céng nhiéu
su ¢ phuc tap va cac su c6 phat sinh khi di€ém. Phan mém LS-DYNA
da dugc st dung rat nhiéu trong cac mé phéng va nghién ctu vé
déng luc hoc ciing nhu va cham gitia cac vat chat, phuong tién giao
théng va cham vdi két cdu, va cling nhu dnh hudng cuda tai trong né
[én két cau. K&t qua mo phong LS-DYNA tuong quan nhat quan véi
daliéu thir nghiém da dugc thuc hién truée day. Cho nén phan mém
LS-DYNA dugc can nhac la mot trong nhiing phan mém c6 d6 chinh
xac cao nhat trong viéc mé phong tng x{r cla két cdu dudi cac tai
trong dong.

3. KET QUA SO VA THAO LUAN

3.1 Gidi thiéu va xac thuc mé hinh tir cac nghién citu da thuc
hién

M6 hinh xéac thuc dugc thuc hién 1a mé hinh tru cau c6 cac théng
s6 va thong s6 vat liéu theo Bang 2
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Bdng 2: Bang théng sé kich thudc va vat liéu cho mé hinh xac thuc theo phan mém LS-DYNA.

) ) ’ ' Mb hinh vt liéu trong LS-DYNA Khé'.ihluqng U'ng,su'a"t U’ng’sué't M‘6 du:
Théng sé Kich thuéc riéng kéo nén dan hoi
Ky hiéu vat liéu Kg/m3 MPa MPa GPa
Méng
Chiéu dai mong 5200 mm |*MAT-072R3_CONCRETE_ DAMAGE_REL3 2400 34
Chiéu rong méng 5200 [mm |*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 5 34
Chiéu sdu méng 1500 mm |*MAT-072R3_CONCRETE_ DAMAGE_REL3 2400 5 34
Cot
Chiéu cao cot 9600 mm |*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 34
Chiéu sau cot 1200 mm |*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 34
Chiéu réng cét 1200 mm |*MAT-072R3_CONCRETE_ DAMAGE_REL3 2400 5 34
Thép doc cot 24D30 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 210
Thép dai cot D16a200 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 300 300
Dam trén dinh cot
Réng 7600 mm  |[*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 34
Cao 1500 mm |*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 34
Sau 1200 mm  |*MAT-072R3_CONCRETE_DAMAGE_REL3 2400 5 34

nhu Hinh 6. V&t nit trén cét bé tdng gilla nghién ctu nay va tu
nghién ctu [9] la giéng nhau vai su chénh léch rat nho nhu Hinh 5.
Tu dé viéc st dung mé hinh vat liéu dau vao cling nhu phuang phap

nghién ctu trong bai bao nay da dugc xac thuc va cho ra két qua

nghién cttu hgp Iy. Cho nén ta dung mé hinh vat liéu nay dé sirdung
cho viéc khao sat xe va cham vao khung phédng bé téng cét thép la

M6 hinh lai

M hinh trong bai bdo cong bé

Hinh 5. Hinh thanh vét niit bé tong cdt, xe bi phé huy trong mé hinh va bai bdo cong bo

hoan toan hop ly.

—— Simulation
— Refference Study

TR DU [P TN T

Cho mé hinh xe c6 téng khéi lugng la 8 (tan) va cham vao cét
cau BTCT. Mé hinh trong bai bdo cong bé ctia [9] 6 két qua cha luc
va cham cuc dai la 8260 KN va trong mé hinh s6 mo6 phong lai thi

mo hinh chay sau cling c6 két qua gan 7761 KN, chénh léch 6.43%

3.2. Khung phéng BTCT chiu tai va cham bdi xe tai 7.5 tan
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a) M hinh khung phéng BTCT 2 ting 3 nhip

Theo Hinh 7a thi ta c6 khung bé tdng c6t thép co kich thudc tiét
dién cét va dam dugc ap mét luc tinh c6 gia tri 1000kN tai vi tri cot
thir 1 cadch méat dat 1.5m, dua vao tiéu chuan Uc, sau d6 dung tiéu

Hinh 7. M hinh khung phang BTCT

3 sau:

T T
0 25 50 75 100 125 150 175
Time (ms})

Hinh 6. Luc va cham tir mo hinh s6 va bai bao

200

b) M hinh khung phéng trong LS-DYNA

chudn 5574-TCVN: [1] d€ thiét ké tiét dién thép trong cot va dam.
Cac thong s6 vat liéu cling nhu kich thuéc dugc thé hién trong Bang
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Badng 3: Kich thuéc va théng sé ky thuat ctia khung phdng BTCT

L Kich thuéc (mm) Mé hinh vat liéu trong LS-DYNA Kh&i lugng|Ung sudt|Ung sust| M dun| Hé sé
Thoéng s6 riéng kéo nén dan hoi | Poisson
Cao |RdOng|Sau Ky hiéu vat liéu Kg/m3 MPa MPa GPa

Bé Tong Cot 9000 | 750 [ 750 | *MAT-072R3_CONCRETE_DAMAGE_REL3 2400 40 0.3
Cdtdoc Cot 1 12D32 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3
Cétdai Cot1 D14a150 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3

Bé Tong Cot2,3 & 4 9000 | 400 | 400 | *MAT-072R3_CONCRETE_DAMAGE _REL3 2400 40 0.3
Cdtdoc Co6t2,3 &4 4D16 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3
Cotdai Cot2,3 &4 D10a150 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3
Bé Tong Dam Lau 1 & 2 15000| 200 | 300 | *MAT-072R3_CONCRETE_DAMAGE_REL3 2400 40 0.3
CétDamLau 1 &2 4D16 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3
Cétdai Dam Lau 1 & 2 D10a150 *MAT-024_PICEWISE_LINEAR_PLASTICITY 7850 500 500 200 0.3

Pa s6 cac phan mém PTHH tinh toan phan tich gan dung nén viéc
chia nhé cac phan tirvo cing quan trong. Tham khao cac cong bé trude
day thi d€ dam bao cho mé hinh chay ra két qua tuong déi gan ding
nhat thi vi tri cot chiu va cham sé chia phan trnhé nhat Ia 25mm, nhimg
cau kién con lai @€ gidm s6 lugng phan ti nham téi uu tai nguyén thi
chung ta chia lén 50mm. Cu thé la trong mé hinh @& phan tich thi phan
t&r dam (beam) sir dung mé phong cho cac c6t thép la 29.340 phan ti
dugc chia ludi dua vao phan tir khéi (solid). Phan ti tdm (shell) st dung
cho xe 1a 33.861 phan t(, phan t khéi st dung mé phdng cho bé tong
va cac cau kién con lai clia xe 1a 524.758 phan tu. Cac phan cot thép
(beam) va phan t bé téng (solid) dugc gang chat thanh mot khoi
(merge) trudc khi chay phan tich dé tranh xay ra 16i cho viéc trung l3p
cac phan tlr trong mé hinh. Véi téng s6 phan tu thi dé phan tich dugc
mét hinh c6 thé phai mat thai tir 16h dén 30h dé hoan thanh tuy theo
muc dé pha huy cta cac phan tu.

¢ Két qua chuyén vi

TUbiéu d6 ctia Hinh 8 ta c6 thé thay mé hinh xe & van téc 40km/h thi
ngay dinh cét tdng mét c6 chuyén vilén nhat 1a 4mm tai thai diém 205ms,
& van téc 60km/h thi chuyén vi I6n nhat 1a 8mm tai thdi diém 180ms,

tuong tukhi mé hinh xe  van téc 80km/h thi chuyén vi I6n nhat 1a 10mm
tai thoi diém 165ms, & van téc 100km/h thi chuyén vi I6n nhat 1a 19mm
tai thai diém 185ms. Viéc ting van téc tir 40 km/h 1én 100 km/h, dong
nang clia xe tang [én 6.25 lan va chuyén vi khung tang tr4mm én 19mm.
Két qua mé phdng cho thay rang viéc thay d6i van téc xe va cham lam
thay d6i chuyén vi trong khung, véi cing khéi lugng xe va d6 ciing khung
thi van téc cang 16n thi sé gay chuyén vi cang |6n trong khung.

20+ —a— 40km/h
—e—60km/h

—a— 80km/h
—v— 100km/h

@
N

7

f’

0+ T T T T 1
50 100 150 200 250 300 350

Time (ms)

Hinh 8. Chuyén vi dinh cdt chiu va cham khi xe ¢6 van t6c 40km/h, 60km/h, 80km/h
va 100km/h
¢ K&t qua luc va cham I6n nhat va luc cat 16n nhat

Displacement (mm)
=5
:

«
L

Bdng 4: Thong sé cla luc va cham cuc dai va luc cat I6n nhat cla cot va dam

Vi tri L, R R Van tbc xe va cham (km/h)
M Vi tri & Mo ta Pon vi = = — = =
khdo sat 40 Thoi diem (ms)| 60 [Thoi diem (ms)| 80 | Thoi diém (ms)| 100 | Thoi diem (ms)
1 Luc va cham 16n nhit KN 1546 125 2538 113 4497 110 9844 86
2 Luc cit day cot 1 KN 1530 126 2235 114 3551 110 5589 87
3 Luc cét tai vi tri 1.5m_cot 1 KN -232 110 -378 73 -609 110 -2065 86
4 Luc cit tai vi tri dinh_cot 1 KN -254 126 -394 116 -727 113 -999 91
5 Luc cit day cot 2 KN 52 128 87 146 76 125 134 101
6 Luc cit tai vi tri dinh_cot 2 KN 44 141 79 119 74 166 153 92
7 Luc cit day cot 3 KN 44 149 75 133 78 123 108 110
8 Luc cit tai vi tri dinh_c6t 3 KN 41 155 59 140 70 116 136 94
9 Luc cit day cot 4 KN 57 141 74 137 91 133 148 112
10 Luyc ct tai vi tri dinh_cot 4 KN 55 135 63 128 81 141 128 97
11 Luc cit tai mat cét 1 ciadim | KN 86 146 103 104 117 109 175 90
12 Luc cdt tai mit cdt 2 ciadam | KN 93 152 100 109 125 114 190 94
woo | o o Bén canh d0, luc cit xuat hién I6n nhat & chan cot truc 1 la cot
e = bi va cham, trong khi d6 nhiing vi tri khac trong khung gia tri luc cat
g~ déu rat nho so vdi luc va cham, luc cat tai chan cot 2,3,4 chi chiém

e A 2 o 63 [ S e B0 w0 | 2w | me |

VesaityOkmhy
ity ) Time {ms)

Hinh 9. So sénh Iycva cham I6nnhdtvalyc ~ Hinh 10. Luc cat cla ddm tang 1 tai vi tri
cdt tai chan 6t bi va cham theo vén téc tiép gidp vdi cot bi va cham
Theo nhu Hinh 9 cho thdy rang & van téc 40km/h thi luc va cham

I6n nhat (PIF) 1a 1546 kN tai thai diém 126ms, xe & van téc 60km/h
thi PIF 1a 2530kN tai thai diém 113ms, tuong tu cho xe & van téc
80km/h thi PIF Ia 4497 kN tai thoi diém 110ms, con xe & van toc
100km/h thi PIF 13 9844 kN tai thoi diém 86ms. Luc va cham I6n nhéat
tdng lén gan 5 1an khi van téc thay d&i tir 40km/h dén 100km/h. Bén
canh do, cac luc va cham 16n nhat nay déu 16n hon so véi luc tinh
tuong duong tir cac tiéu chudn Uc (AS-5100.2 |a T000KN).
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khoang 2.5-5% gia tri dinh luc va cham. Do d6 c6 thé thay rang cot
bi cham hép thu hau hét nang lugng tir vu va cham trong khi dé cac
cau kién khac trong khung chi hap thu phan nhoé nang lugng, xem
Bang 4 dé thay gia tri cac luc nguy hiém gay ra cho két cau.

T mé hinh va biéu d6 cta Hinh 10 thi thé hién cadc mat cdt & cot
bi va cham, viéc gia tdng van téc clla mo hinh xe va cham, luc cat
trong ddm khung ciing gia ting theo. & mat cdt 1 cdia dam lau 1
nhip 1, lyc cat tang tir 86 kN dudi van toc 40 km/h dén 173 kN dudi
van t6c 100 km/h. Bac biét véi van téc 100km/h thi luc cat I6n nhat
réi vé lyc cat bé nhat trong mot khoang thai gian cuc ngéan
At =7ms pigy nay anh hudng xau cho dam vat liéu bé téng cét
thép cho nén kha nang bé tédng chiu tai trong déng sé nguy hiém
cho trudng hgp can luu y nay.
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o Két qua mé men

Tuong tu nhu luc cat, xem Hinh 11 mé men trong khung chd yéu
tap trung & cét bi va cham. M6 men tai chan cot 116n gap tir 10 1an dén
19 1d8n moment tai chan cét 2 theo van téc tir 40km dén 100km/h.

Ciing giéng nhu bidu d6 luc cit thi theo Hinh 12 biéu d6 mé men cho
thdy viéc gia tang van téc clia xe va cham, mé men trong dam khung
cling gia tang. Déc biét & van t6c 100km/h thi mé men bé nhat réi lén mo
men I6n nhat trong mot khoang thdi gian cuc ngin A7 = 12ms &
day cling can luu y cho trudng hgp nay nham gia tang do cling clia dam
hodc gia ¢6 cho vi tri dam tiép xuc vdi cot bi va cham.
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Hinh 11. So sanh md men tai chan cotbi ~ Hinh 12. M6 men clia dam tang 1 tai vi tri
va cham va cgt ké tiép theo van toc. tiép gidp vdi cot bi va cham
¢ Hinh thanh vét nut hoac pha hoai ctia két cdu khung va xe
xay ra véi van téc 40km/h, 60km/h, 80km/h va 100km/h

40km/h 60km/h 80km/h 100 km/h

Hinh 13. Hinh thanh vét niit cta cdt bi va cham khi xe ¢ van t6c 40km/h, 60km/h,
80km/h va 100km/h

Khi van t&c Ia 100 km/h, cot truc 1 bi pha hoai nghiém trong vdi
rat nhiéu viét nit do udn xudt hién & mat duong clia cot va vét nut
cat tai chan cot. Bén canh dé, vét ndt cling xuat hién trén tang 2 clia
c6t nay. Can nhan xét rang trong mo hinh tai tinh dat & vi tri
1500mm phia trén mat dudng thi mé men udn trong cot 1tang 2 1a
rat nho (chi c6 3% gia tri mé men tai chan cét 1 tang 1), nhung trong
mo hinh déng vét niit udn lai xuat hién & cét tang 2 do sudan truyén
ung xudt. Mot 1an nita khdng dinh réng viéc st dung tai tinh trong
thiét ké khung c6 thé dan dén két qua khong chinh xac. Ngoaira, su
pha hoai tai vi tri n6i dam va cot cling da xuat hién dugc thé hién
qua Hinh 13 & van t6¢ mo hinh xe la 100km/h.

4, KET LUAN

Viéc xem xét dén luc cdt va mé men trong mat cdt dam tang 1
tai vi tri ti€p gidp véi cot va cham 6 su thay d&i tur gia tri nhé nhat
I&n gid tri I6n nhat xay ra trong thai diém ti 7ms dén 12ms khi xe va
cham & van t6c 100km/h gay ra pha hoai hoan toan bé téng dam.
Diéu nay hau nhu khéng xay ra trong viéc phan tich tinh lyc tuong
duong. Cho nén viéc nay ciing phai dugc xem xét can than hon
trong qua trinh thiét ké cac cong trinh chiu tai trong va cham. Co6
thé nhan thdy rang viéc gia tang van téc va cham lam gia tang luc
va cham, luc cit va mo men udn tai tat ca cac vi tri quan trong trong
khung. Do d6 yéu t6 van téc dau vao la mét trong nhiing yéu t6
quan trong can phai dugc dé cap trong qua trinh thiét ké.

Khi van téc va cham la 40 km/h va 60 km/h, c6t bi va cham chi chiu
hu hong nhe tai vi tri va cham ma khong co vét nit do cat xay ra va
khung bé tdng c6t thép van khong c6 dau hiéu bi pha hoai. Tuy nhién,
vét nut cat xuat hién khi van téc va cham la 80 km/h, can luu y rang
vét nut cit hodc tng xUr cat 1a can phai kiém soat trong qua trinh thiét
k& dong vi n6 c6 thé dan dén pha hoai cuc b va hoan toan cia khung,
vét nut cat dugc xac dinh la pha hoai don va thusng dugc yéu cau
phai kiém soat trong cac tiéu chudn thiét ké. Khi van tc va cham la
100 km/h thi vét nut cat xuat hién I6n hon & chan cot bi va cham.
Thém vao dé pha hoai cling xay ra & cac vi tri cdt chiu va cham trén
tang 2 va m&i nSi dam cot nay. Su thay déi clia van téc lam thay déi
Ung x{ ca khung turbién dang uén (40 km/h hodc 60 km/h) dén bién
dang cat va pha hoai khung (80 km/h hoac 100 km/h).

Han ché cda dé tai la viéc nghién ctiu khung 2D lam cho ci nhin
chua t8ng quat vé ing xt thuc té ctia khung bé tong cét thép khi bi tac
dong cua tai trong va cham vi ly do tai nguyén va thai gian nghién cdu
chua dap (ing. Bé&n canh d6 hudng phat trién dé tai nghién ctu c6 thé
thay d&i nhiéu loai bé tdng vdi iing suat nén khac nhau lam cho khung
thay d6i do cling sé thu duoc nhiéu két quéa nghién cdiu hon niia.

TAI LIEU THAM KHAO

[1]. 5574-TCVN:, "Két cdts bé tong va bé tong ot thép - Tiéu chudin thiét k& "in B3 Xdy dung. 2018: B
Khoahgcva (dng nghg.

[2]. AASHTO, AASHTO LRFD bridge design specifications (customary U.S. units). 2012, American
Assodiation of State Highway and Transportation Officials (AASHTO): 6th Ed., Washington, DC.

(3]. Abdelkarim, 0.l and M.A. ElGawady, Performance of bridge piers under vehicle collision.
Engineering Structures, 2017. 140: p. 337-352.

[4]. AS-5100.2, Part 2- Design Load, in Bridge Design. 2017, SAl Global Limited under licence from
Standards Australia Limited: GPO Box 476, Sydney, NSW 2001, Australia.

(5. Gai, ), etal, Dynamic behaviour of axially-loaded RC columns under horizontal impact loading.
Engineering Structures, 2018. 168: p. 684-697.

[6]. Cao,R, etal., Heavy Truck Collision with Bridge Piers: Computational Simulation Study. Journal of
Bridge Engineering, 2019. 24(6).

[7). CEN, Actions on structures. Part 1-1: General actions-densities, self-weight, imposed loads for
building, in Eurapean Committee for Standardization. 2002, BS EN 1991-1-1:2002: Brussels, Belgium.

[8]. Chen, L, et al, Shear Performance Evaluation of Reinforced Concrete Piers Subjected to Vehicle
Collision. Journal of Structural Engineering, 2020. 146(4).

[9]. Do, TV, et al,, Dynamic responses and failure modes of bridge columns under vehicle collision.
Engineering Structures, 2018. 156 p. 243-259.

[10]. Do, TV, etal, Impact force profile and failure dlassification of reinforced concrete bridge columns
against vehicleimpact. Engineering Structures, 2019.183: p. 443-458.

[11]. Do, T.V, et al., Proposed design procedure for reinforced concrete bridge columns subjected to
vehicle collisions. Structures, 2019.22: p. 213-229.

[12]. El-Tawil, S, etal, Vehicle collision with bridge piers. Journal of Bridge Engineering, 2005. 10(3):
p.345-353.

[13]. Hao,Y., and H. Hao, Numerical evaluation of the influence of aggregates on concrete compressive
strengthat highstrain rate. International Journal of Protective Structures, 2011. 2(2): p. 177-206.

[14]. Heng, K, et al,, Dynamic responses of highway bridge subjected to heavy truck impact.
Engineering Structures, 2021.232.

[15]. Li, RW,, et al,, Experimental and numerical study on impact resistance of RC bridge piers under
lateralimpact loading. Engineering Failure Analysis, 2020.109.

[16]. Li,RW., etal, Collapse analysis and damage evaluation of typical simply supported double-pier
RCbridge under truck collision. Structures, 2021.33: p. 3222-3238.

(17]. LSTGLS.T.C, LS-DYNA, Keyword user’s manual, Version R10.0,in LS-DYNA Manual. 2017.

(18]. MalvarL, C, Dynamicincrease factors for steelreinforcing bars AQ Master, 1998.95: p.609-616.

[19]. Pham, T.M,, and H. Hao, Plastic hinges and inertia forces in RC beams under impact loads.
International Journal of Impact Engineering, 2017.103: p. 1-11.

[20]. Pham, T.M.,and H.Hao, Influenceof globalstiffness and equivalent model on prediction ofimpact
response of RCbeams, Intemational Journal of Impact Engineering, 2018.113: p. 88-97.

[21]. Sohel, KM.A, etal, Behaviorand designof reinforced conaretebuilding columns subjected tolow-
velocity car impact. Structures, 2020. 26: p. 601-616.

ISSN 2734-9888 | 02.2024 XAY1DUNG |85



NGHIEN CUU KHDA HOC

ENgay nhan bai: 12/10/2023 MNgay slra bai: 14/11/2023 BNgay chap nhan dang: 22/12/2023

Nghién cuu thuc nghiém quan hé luc dinh -
do truat bé tong nhe str dung hat cét lieu nhe

tai che

Experimental study on the bond - slip behavior of lightweight concrete using recycled light

aggregates

> TS LENGOC LAN
B6 mon XDDD&CN, Khoa Coéng trinh,
Truong DH Céng nghé Giao thong van tai

TOM TAT

Cang nghé mdi hien nay cho phep ché tao cac hat cét ligu nhe tir phe
thai pha dir cang trinh gap phan [am gidm di viéc st dung céc nguyén
ligu tu nhién dang ngay cang can kiét. Trong bai béo, tac gid gidi thigu
ve nghién ciu thue nghiem quan hé lyc dinh - do trt be tong nhe sir
dung hat cdt lieu nhe tai ché nay. Thang qua thi nghiem kéo tudt cdt
thep ra khai be tang nhe xac dinh céng thire xéc dinh gia tri lye dinh va
de xuat mdi quan he lyc dinh - da trugt giira bé tong nhe cat ligu nhe
tai ché va cdt thép lam co si can thigt trong vigc phan tich sy [am viec
ciia ket céu be tang cdt thép str dung be tang nhe cdt lidu nhe tai che.
Tir khoa: B tang nhe; hat cdt liu nhe téi ché; lyc dinh.

ABSTRACT

Advanced technologies have been developed to produce lightweight
aggregate from construction and demolition wastes, which allow to
reduce the use of the limited natural resources. In this paper, the
author present experimental research on the bond-slip behavior of
lightweight concrete using recycled lightweight aggregate. Pull-
out tests were carried out to determine the bonding and propose
the bond-slip relationship between recycled lightweight concrete
and steel bar. This provides essential groundwork for analyzing the
performance of reinforced concrete structures using lightweight
concrete with recycled lightweight aggregates.

Keyword: Lightweight concrete; recycled lightweight aggregates;
bonding.

1. GIGI THIEU
Bé tong nhe la moét vat liéu xay dung hién dang dugc str dung
phé bién trong xay dung. St dung bé téng nhe trong céng trinh
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xay dung mang lai lgi ich kinh té& - ky thuat nhu gidm téi cho céng
trinh, dan tai giam kinh phi x& ly nén méng va hé thong két cau
clia céng trinh. Bén canh d96, téc d6 cong nghiép hoa nudc ta
dién ra nhanh chéng, tuong tng vaéi d6, mdi nam cé mét lugng
I6n rac thai xdy dung dugc thai ra ma khong dugc xU ly gay 6
nhiém méi truong. Do dé, viéc nghién ctru kha nang téi ché va
Ung dung chat thai nay dang dugc nhiéu quéc gia va cac nha
khoa hoc quan tdam. Céng nghé mdi hién nay cho phép ché tao
cac hat c6t liéu nhe tir phé thai pha d& céng trinh xay dung [15].
Diéu nay gép phan lam giam di viéc st dung cac nguyén liéu tu
nhién - nguén tai nguyén thién nhién dang ngay cang can két dé
ché tao nguyén vat liéu cho nganh Xay dung.

Trong bai bao tac gia st dung hat c6t liéu nhe san xuat tir phé
thai phé dé cong trinh xay dung dé ché tao ra bé tong nhe c6 khéi
lugng thé tich tir 1400 - 1800 kg/m?3 va cudng do chiu nén dat ti 15
- 35 MPa. Théng qua cac tinh chat ca ly ctia bé tdng nhe c6t liéu nhe
tai ché nhu: cudng d6 chiu nén, cudng dé chiu kéo khi udn, cudng
d6 chiu kéo khi ép ché, méi quan hé gita cudng doé chiu kéo khi ép
ché va cudng d6 chiu nén. Dong thdi, thong qua thi nghiém kéo
tudt c6t thép ra khoi bé tong nhe xac dinh céng thic xac dinh gia
tri lyc dinh va dé xuat méi quan hé luc dinh - 6 truot gilta bé tong
nhe c6t liéu nhe tai ché va cét thép lam co s& can thiét trong viéc
phan tich su lam viéc clia két cau bé tdng c6t thép st dung bé tong
nhe cét liéu nhe tai ché.

2.MO HINH UNG SUAT LUC DiNH - DO TRUGT GIUA BE TONG
NHE VA COT THEP

Ung suét dinh gitta bé tédng va c6t thép la quan trong [16],
né truc ti€p gop phan vao hiéu qua cda su lam viéc cta dam,
kiém soat vét nit va dé cing uén. Hon nifa, cadc phuong trinh
thiét ké trong cac tiéu chudn co ban lién quan dén (ing suat dinh.
Luc dinh lién két c6 thé dat dugc bang hai co ché [20]: hoa ly
(chat két dinh) va co hoc (ma sat giltta bé tdng va cot thép). Luc
dinh lién két dén tir tuong tac hoa hoc gilra hé xi mang va bé mat
thanh thép. Luc ma sat phat sinh tir tiép xuc gitta bé mat g thép
va bé téng xung quanh [1]. Nhiéu nghién ctu da chi ra anh
hudng té6i luc dinh clia bé téng nhe (sau day viét tat la BTN) nhu:
loai c6t liéu, ty 1é Nudc/chat két dinh, bdo duéng bé téng, phu
gia, loai va bé mat két cau cla thanh c6t thép, dudng kinh cla
thanh c6t thép, do dai lién két.
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Hinh 2. 1. Mdi quan hé ting sudt - do trugt theo CEB-FIP [8]
Theo CEB-FIP [7] cac théng s6 dé xac dinh mé&i quan hé luc dinh
- d6 trugt cho BTN dugc dé nghi nhu sau:
Bdng 2. 1. Hé s6 tuong Ung trong biéu d6 luc dinh - d6 trugt
clia BTN

Thong s6 Lién két tot Diéu kién lién két khac
Sq 1.0 mm 1.0 mm
S, 2.0 mm 2.0 mm
S3 Theo khoang cach go& | Theo khoang cach go
c6t thép c6t thép
a 0.35 0.35
Tmax 0.6f3:° 0315
T 0.15Tax 0.15Tax

Nhiéu phuang trinh du doén cudng dé luc dinh ctia bé tong nhe
cling dugc dé xuat, theo Bogas va cong su [2]:

2
= [171.9 (2) -2424(%) + 1.2981] £ (1.1)
Theo Kim va cong su [12]
- 37.5 _ 94] 0.5 (1 2)
(d+ld)°'25 " c :
Theo Tang [18]
w Pd
7= K[445 - 60(H)| L (1.3)

Trong d0, h la chiéu cao dam, d la dudng kinh thanh; [; chiéu
dai thanh thép nhing trong bé tong, f; cudng d6 nén cua bé téng;
% 13 ty 1& nudc trén xi mang; py 1a khéi luong thé tich (sau day viét
tat la KLTT) khé cla bé tong.

Theo Hiickler va Schlaich [10] d&i v6i anh huéng cla luc dinh
trong moi quan hé lyc dinh - d6 trugt clia bé téng siéu nhe khac vai
BTN. Cudng d6 luc dinh clia bé tong siéu nhe phu thuéc chinh vao
cap cudng dé cla bé tong siéu nhe, cudng d6 chiu kéo cang cao thi
cudng do luc dinh cang cao. Theo két qua thuc nghiém gia tri cusng
d0 luc dinh dugc tinh toan theo mé hinh tuong tu nhu CEB-FIP [7]
va MC 2010 [3], véi gia tri dinh cGa dudng quan hé ng suat - luc
dinh dugc diéu chinh [10].

Mé hinh dé xuat dugc thé hién bang ba phan tuyén tinh, trong
dé d6 bam chic cta bé téng siéu nhe dugc thé hién rd nhat, do déc
dot ngot téi dinh dat gia tri 7,4, tuong Ung Vi gid tri d6 truot rat
nhé s;. Sau d6 la su suy gidm dot ngot, khong duy tri gid tri 7,4,
trong mot khoang gia tri trugt tuong Ung nhu déi véi bé téng
thudng (sau day viét tit1a BTT) hodc BTN. M6 hinh dugc biéu thi nhu
trong Hinh 2. 2, cac phuong trinh diéu chinh dugc biéu thi [10]

Lige dinh,

S12 . 5
- B trugt, s '

Hinh 2. 2. M6i quan hé ting sudt - d9 trugt clia bé tong siéu nhe [4]

( (T”ﬂ) 0<s<sq,
S1,2 !
— Tmax—T
= Tmax_—max L S12 SSSS3 (14)
| S§3—51,2 ’
Uf s3<s

Trong A0, Tmax = 0.3f %32 7 = 0.045155%; 512 = 0.1Tpax

fer 1a cudng d6 chiu nén dac trung cua bé tdng va s; theo
khodng cach gilta cac go c6t thép. Theo cac tac gia [4] day la mo
hinh luc dinh bé téng siéu nhe dau tién. Thém vao doé, thit nghiém
cac mé hinh lyc dinh trudc day doi vai BTN khéng dugc ap dung doi
V@i bé tong siéu nhe, mac du ho da xem xét dén gisi han khoi luong
thé tich va cudng do.

C6 thé thay, trong cac nghién ciu chua c6 nhiéu nghién ciu dé
cap téi trudng hop bé tdng nhe cét liéu nhe tai ché (sau day viét tat
la BTNCLNTC). Do d0, khi nghién ctiu mé hinh ting suat luc dinh - d6
trugt d6i véi BTNCLNTC doi hoi can phai cé nhimng nghién ctu dua
trén két qua nghién ctu thuc nghiém.

3. MAU THi NGHIEM

3.1. Cét liéu nhe st dung trong nghién ctu

C6t liéu nhe st dung trong nghién ctu la s6i nhan tao ché tao
tUr phé thai pha d& cong trinh (sau day viét tat la CLNTC tur PTXD).
Hat CLNTC st dung nguyén liéu tir phé thai xay dung (sau day viét
tat la PTXD) thudng s dung céc vat liéu PTXD nhu vira xay - trat
tudng, gach xay dung, cac nguyén liéu nay dugc phan loai, nghién
min va dugc tron theo mét ty 1& phu hgp [15]. Cac chat tao nd nhu:
CaCO0;s, dau nang, SiC,...dugc sir dung dé tao nd cho hat. Quy trinh
cdng nghé san xuat san phdm hat nhe ti cac chat phé thai dugc
thuc hién théng qua cac buéc sau [15]: nghién min hén hop cac chat
phé thai dén d& min xac dinh; tron hén hop chat thai da dugc
nghién min vai cac phu gia khac va phu gia ng; vé vién tao hat hén
hgp phéi liéu; nung chay va gay nd hat & nhiét dé cao; phan loai
theo kich thuéc hat; dong géi san phdm.

&,

e

Chudn bi

. May nghién /

Nguyén liéu Mady  sang
sang

Iy
Chat phu gia khac _‘ i

Trdn + Tao khudn

May nghién bi

Chét phy gia nd

Lo quay

Hén hop phai ligu

San pham:
Hat nhe

Hinh 3. 1. Quy trinh cong nghé san xuat san pham hat nhe ti PTXD

3.2. Cap phdi ché tao

Cap phdi lua chon dé tao ra cudng d6 chiu nén (mau try) clia bé
téong khodng 15 MPa, 20 MPa, 30 MPa tai 28 ngay tudi lan lugct ky
hiéu la M1, M2, M3. Nguon goc vat liéu gom hat c6t liéu nhe tai ché
tUr phé thai xay dung dugc cung cap bai Vién Nghién ctu Xay dung
Ung dung Weimar - Céng hoa lién bang Buc [15], cat vang S6ng Lo,
xi mang Pooc lang Vicem But Son PC40, phu gia cudn khi Placc-air
va tro bay dugc khai thac tir nha may nhiét dién Pha Lai.

Thanh phan cap phdi ctia bé téng dugc thé hién trong Bdng 3.
1, trong d6 N/CKD, Van/Ve, Ve/VeLlan lugt la ty 1& nudc/chat két dinh,
ty 1& thé tich cét lieu nhe/thé tich bé téng, ty & thé tich cat/cét liéu.
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Hinh 3. 2. Mau hat CLN tai ché tir PTXD
Bdng 3. 1.Cdp phdi hén hgp bé téng nhe

STT | Tén Tro bay Phu
cap (%) gia

phéi | N/CKD | Van/Ve | V/Va siéu

déo

(%)

1 M3 0.36 0.35 0.45 27.61% 1%

2 M2 0.36 0.31 0.45 27.61% 1%

3 M1 0.36 0.28 0.45 27.61% 1%

3.3. Cac tinh chat co ly

Cac dac trung ca ly ctia cdc mau cap phoi BTNCLNTC Iya chon
dugc thé hién trongBdng 3. 2, Bdng 3. 3, trong d6: ., fr, fer.sps Ec
lan lugt la cudng d6 chiu nén, cudng doé chiu kéo khi uén, cudng
d6 chiu kéo khi ép ché va mé dun dan héi ctia BTNCLNTC.

Bdng 3. 2. Tinh chdt co ly cia cdc mau cdp phéi lya chon

Tén Tinh chat Kich thuéc mau Gia tri Hé s6
méau coly (cm) trung binh | bién
(MPa) dong

Nhom fe Mau tru 15x30 15.11 0.027
M1 fetsp Mau tru 15x30 1.73 0.02
Nhém f. Mau tru 15x30 21.11 0.012
M2 fetsp Mau tru 15x30 2.07 0.05
Nhom fe Mau try 15x30 30.68 0.034
M3 fetsp Mau tru 15x30 2.48 0.03

Bdng 3. 3. Khéi luong thé tich bé téng nhe cét liéu nhe tdi ché (goi
tdt la KLTT)

Tén mau KLTT Hé s6 KLTT Hé s6
(hén hop) bién (kho) bién

(kg/m?3) dong (kg/m?3) dong

Nhém M1 1773 0.023 1715 0.047
Nhém M2 1783 0.011 1762 0.019
Nhém M3 1798 0.012 1775 0.016

3.4. Thi nghiém xac dinh luc dinh - d6 truot ctia bé tong nhe
st dung hat cét liéu nhe tai ché véi c8t thép

Xac dinh quan hé gita d6 16n cta luc bam dinh véi chuyén vi
trugt c6t thép (quan hé bam dinh - dé trugt) trong trudng hop kéo
dang tam [17]. M&au thi nghiém: Ung véi méi nhém mau M1, M2, M3
ché tao 03 mau lap phuong cé kich thudc 150x150x150mm. Dat
thanh c6t thép dudng kinh d = 12 mm di qua tdm mau thi nghiém
va song song vai cac canh clia mau bé tong. Chiéu dai ti€p xuc gilia
thanh thép va bé téng dugc lay bang 5d (60mm). Viéc chon chiéu
dai ti€p xdc va trinh ty thi nghiém tuan tha theo huéng dan cla
RILEM (Hiép hoi cac phong thi nghiém co hoc va vat liéu thé gidi
(SNIP 2.03.01-84) [6]).
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Hinh 3. 3. Mau thi nghiém kéo xac dinh do bam dinh giia bé tong va cot thép

Sa d6 bé tri thi nghiém nhu Hinh 3. 5, dé do d6 dich chuyén cla
thanh thép so véi bé tdng, & dau clia thanh dugc 13p d&t 01 indicator
dién tir LVDT. K&t qua thu dugc |a chuyén vi clia thanh thép trong
bé tong. Luc kéo tac dung lén thanh thép dugc tao ra bang kich thuy
luc két hop véi tram bom dau. Gia tri luc kéo tac dung 1én thanh thép
dugc xac dinh thong qua 1 dung cu do luc dién t (Load Cell) dat
trén kich thuy luc. LVDT va Load Cell dugc két néi vai bd phan xt ly
s6 liéu Datloger TDS530 va mdy tinh cho phép ghi nhan ty dong s6
liéu.

- -

j'_: Mmoo - -Ei-—-— -
" ®

Hinh 3. 5. S¢ d6 khung gia tai

1-Mdu khi nghiém; 2-Khung gia tai; 3-Kich thuy luc; 4-Bau do luc Loadcell: 5- Déu do chuyén vi
LVDT; 6-Cdckhung thép gd ldp LVDT; 7-Tram bom kich thuy luc; 8-Ddt logger TDS 530

3.5. K&t qua thi nghiém va ban luan

Két qua thi nghiém thu dugc nhu Hinh 3. 6, quan hé luc dinh -
do trugt khi chiu kéo didng tam, thi nghiém trong khoang 5d (d la
dudng kinh cét thép) phat trién theo 4 giai doan:

- Giai doan dau tién, bé téng chua nut, quan hé luc dinh - d6
trugt la dudng thdng tuyén tinh.

- Giai doan thi 2, cac vét nit xuat hién trén bé téng xung quanh
c6t thép, & giai doan nay biéu d6 c6 dang dudng cong, dudng cong
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tuong d6i déc, gia tri luc dinh tang. Cac vét nit xuat hién doc theo
cac thanh c6t thép va phat trién ra bén ngoai két cau, gia tri luc dinh
dat gan tién téi gid tri 16n nhat. Dong thoi, d6 trugt cét thép trén bé
téng € bat dau téng, nhung tang rat cham.

- Giai doan 3, gia tri luc dinh sau khi dat gia tri |6n nhat, gia tri luc
dinh khéng d8i trong mét thdi gian rat ngan roéi bat dau giam. Do
truot tang nhung gia tri luc dinh gidm téi vi tri tuong Ung vdi Uing
sudt cot thép dat gidi han chay.

- Giai doan 4, ca ché két dinh ch yéu trong giai doan nay sé dya
vao ma sét gilta g& clia thanh thép bi bién dang va bé téng xung
quanh noé. Gia tri luc dinh dugc xem 1a khéng d8i, duy tri cho dén khi
thanh thép dugc kéo tudt ra khoi bé tong.

Theo két qué nghién ctiu thuc nghiém c6 thé thdy biéu dé quan
hé luc dinh - d6 truot ciia BTNCLNTC tuong Ung véi 3 nhom mau
cap phoi cé dang nhu Hinh 3. 7. Trong d6, gid tri Tpqy , 7 tuong
Ung lan luct 1a luc dinh dat gia tri 16n nhét, luc dinh tai thai diém
thép bi kéo tudt ra khéi bé tong. Gia tri Sy, la d6 trugt tuong Ung tai
thai diém dat gia tri (ing suat dinh 7,4, va S21a dé trugt tuong Ung
tai thoi diém dat gia tri ing suat dinh ;. Cac tham s6 s1, 52, Taxs
77 xac dinh tir két qua thuc nghiém dugc thé hién trong Bang 3.4

Hinh 3. 6. Biéu d6 quan hé lyc dinh - do trugt cla bé tong tuong tng dén khi mau bi
kéo tudt thép hoan toan tuong (ing vdi 3 nhém mau cap phoi BTNCLNTC M1; M2; M3
r i

(I [

M3-1 4.85 2.68 0.115 0.233
M3-2 4.87 2.68 0.118 0.233
M3-3 4.88 2.74 0.118 0.230
M&u M3 TB 4.86 2.70 0.117 0.232
TB 0.109 0.245

Dua trén két qua nghién cu thuc nghiém va tiéu chudn CEB-FIP
[71, vé méi quan hé luc dinh - d6 truot cho BTN, xac dinh gia tri luc
dinh dugc tinh toan dua trén do I16n clia doan trugt nhu sau:

VGi0<s < s thit=1; = Ty (s/s1)%2 (3.1)

V6isy <5 < s5,thiT =15 = Tinax — (Trmax — Tr) (;::1) (3.2

Véis, < sthit =1, (3.3

Biéu d6 quan hé luc dinh - d6 truct xac dinh theo phuong phap
thuc nghiémv a theo ly thuyét dé xuat dugc thé hién nhu Hinh 3. 8
Pudng cong biéu thi quan hé luc dinh - d6 trugt BTNCLNTC theo két
qua thuc nghiém va theo ly thuyét tinh toan cho sai s6 nhé (dudi
10%)

Luc dinh (MP.
»
\
1
\
] §
;':.
ﬂ
f

B truorgt (pum)

KQTN-M1 LT-M1 — KOTN-M2
g | T2 —e— KQTN-M3 LT-M3

Hinh 3. 8. Quan hé lyc dinh - d6 trugt BTNCLNTC theo két qué thuc nghiém va theo ly
thuyét tinh toan

Cac tham $6 51, Sy, Tmax, Ty la cac gid tri xac dinh theo phuong

phap thuc nghiém dat dén trang thai pha hoai dugc thé hién trong

Hinh 3. 7. Quan hé lyc dinh - d9 trugt BTNCLNTC
Bdng 3. 4. Bang gid tri s1, S3, Tmax. Ty  Tpn Xdc dinh tirkét qua

thuc nghiém tuong tng

bang sau:
Badng 3. 5. Cdc gid tri xdc dinh s1, S3, Taxs T
Méau Tinax 75 Si Sz
(MPa) (MPa) (mm) (mm)
Mau M1 0.88,/f. 0.70.Tpax 0.102 0.250
Mau M2 0.88,/f. 0.62.Tpax 0.109 0.250
Mau M3 0.88,/f. 0.56.Tmqx 0.117 0.251
Giatri TB 0.88./f, 0.62.7,,4 0.109 0.245

Mau Tmax Ty S S, Trong do: f, la cudng d6 chiu nén (MPa) clia BTNCLNTC xac dinh
(N/mm?) | (N/mm? | (mm) (mm) tu gia tri thuc nghiém trén mau tru 15x30cm.
M1-1 3.41 236 0.100 0.272 K&t qua so sanh gia tri luc dinh 16n nhat t,,,, va luc dinh tai thoi
M1-2 3.43 2.36 0.105 0.244 diém thép bl kéo tUC)t ra khoi bé téng Tf Xac dlnh theo két qUé thUC
M1-3 3.50 2.36 0.100 0.244 nghiém va theo ly thuyét tinh toan dugc thé hién trong Hinh 3.6.C6
Mau M1 TB 3.44 2.41 0.102 0.253 thé thay, gia tri luc dinh theo két qua thuc nghiém va theo ly thuyét
M2-1 2,09 256 0110 0.250 tinh toan cho sai s6 nhé ndm trong gidi I'}an cho phép (sai s6 chénh
M2-2 4.08 253 0110 0.250 léch trung binh gia tri luc dinh I6n ,nhét la 0.35%; va chénh léch
Mo-3 208 253 0.108 0.250 trAung \b‘lnh gia tri luc dinh tai thai diém thép bi kéo tuét ra khéi bé
Mau M2 TB 4.08 2.47 0.109 | 0.250 tong 12 6.55%).
Bang 3. 6. Cdc gid tri Tyay, T theo két qua thuc nghiém va theo ly thuyét

= c Tmax-TN Tmax—LT s ox Tr—TN Tf_LT . ox

Mau (MfPa) (MPa) (MPa) Sai s6 (I{APa) (l\f/lPa) Sai sO

Mau M1 15.12 3.44 3.42 0.53% 241 2.19 9.13%

Mau M2 21.40 4.08 4.07 0.22% 247 2.52 2.18%

Mau M3 30.69 4.86 4.88 0.31% 2.70 293 8.33%

Gia tri TB 0.35% 6.55%

ISSN 2734-9888 | 02.2024 XAYDUNG |89



NGHIEN COU KHDA HOC

C6 thé thay, &nh hudng cla luc dinh trong méi quan hé luc dinh
- d6 trugt cia BTNCLNTC khéac véi BTN theo tiéu chuin CEB-FIP [7],
gia tri dinh cia dudng quan hé ting suat - luc dinh dugc diéu chinh.
Mé hinh dé xuat dugc thé hién bang ba phan, trong d6 d6 bam chic
cUa vat liéu BTINCLNTC dugc thé hién rd nhat, d6 déc dét ngot dat
t6i dinh dat gia tri T, tuong Ung véi gia tri do trugt rat nhé s;. Sau
do la sy suy giam dot ngoét, khong duy tri gid tri Tpay trong mot
khoang gia tri trugt tuang Ung nhu ddi vaéi BTT va BTN théng
thudng. M6 hinh dugc biéu thi nhu trong Hinh 3. 7, cac phuong trinh
diéu chinh dugc biéu thi theo céng thiic (3.1), (3.2), (3.3)

ri
r I L T
T
-
o § ¥ L
Hinh 3. 9. S d0 tinh tich phan chia nhd luc dinh t
7= T1.51+T2.(S2—51) 3.4)
S2
S1,(5)ds Js2T2(9)ds
voi g = 0O
5,-0 52—,

Théng qua bién déi toan hoc, xac dinh dugc gia tri luc dinh
trung binh theo céng thuc:

T=1.60 Ziﬁ fue (3.5)

Gia tri luc dinh trung binh cia BTNCLNTC ctia nhém mau M1, M2
va M3 tuong Ung theo khéi lugng thé tich dugc thé hién trong Bdng
3. 7. Trong pham vi nghién cttu BTNCLNTC, c6 thé thay, ty 1& T/f.,
cla cac nhém mau bé tdng nhe gan nhu tuang duong nhau va cé
thé coi la mét hang s6, c6 gia tri xap xi bang 1.8.

Bdng 3. 7. Cdc gid tri luc dinh T theo khéi lugng thé tich

Tén mau cap phéi Khéilugng thé | Gia tri Ung sudt dinh
tich bé tong p. trung binh 7 (MPa)
(kg/m3)
Nhom mau M1 1715 1.81f.,
Nhom mau M2 1762 1.80f.;
Nhom mau M3 1775 1.78f.
Trung binh 1.80f
4, KET LUAN

TU nghién ctu thuc nghiém vé vat liéu bé tdng nhe va dam bé
téng nhe st dung cét liéu nhe tai ché c6 thé dua ra cac két luan sau:

Quan hé luc dinh - d6 truot BTINCLNTC phat trién theo 4 giai
doan. Khi tng suét luc dinh dat gia tri I6n nhat, gia tri Gng suat
khéng déi trong mét thai gian rat ngan réi bat dau giam dot ngot.
Gia tri Ung suat luc dinh 16n nhat ty 1 thuan véi \/f_c Dé xuat cong
thiic xac dinh gia tri Ung sudt dinh dat gia tri I16n nhat 7,4, =
0.88,/f. , trong do: f. la cudng do chiu nén (MPa) ctia BTN xac dinh
tUr gid tri thuc nghiém trén mau tru 15x30cm.

Dé xuat cong thiic xac dinh gia tri ting suat dinh trung binh:

T=1,60 /zzﬁfct, trong do: f;; la cuong dé chiu kéo doc truc
(MPa) ctia BTNCLNTC.
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K&t qua nghién ctu vé gia tri luc dinh trung binh, mé hinh
quan hé luc dinh - d6 trugt BTNCLNTC lam co s& can thiét trong
viéc phan tich su lam viéc cla két cau bé tong c6t thép st dung bé
téng nhe c6t liéu nhe tai ché.
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Dinh hudng bao tén va phat huy gia tri truyén
théng trong t6 chuc khéng gian kién truc NOTT
dan téc San Chay vung mién nui phia Bac

Orientation to preserve and promote traditional values in the organization of architectural
space of traditional houses of the San Chay ethnic group in the Northern Mountainous region

>TS. KTS NGUYEN HOAI THU', TS.KTS NGUYEN THU HUONG?

'GV B& mon XDN&CTCN, Vién KT Cdng trinh dac biét, Hoc vién Ky thuat quan sy

Email: ktshoaithu@lgdtu.edu.vn

2GV B& mén QH, Khoa Kién tric va Quy hoach, Trugng Dai hoc Xay dung Ha Noi

Email: Huongnt3@huce.edu.vn

TGM TAT

Nha & truyén thang (NOTT) cac dan tac chia dung kho tang van
hoa vo gid cho sy phat trign nha & ndng than céc dan tac Viet
Nam trong tién trinh hién dai haa, giao lru va hai nhap van haa.
Bd cuc ban lang, khutn vién va kién tric cong trinh cén dugc
nghién ciru, phan tich mat cach ki cang, tir da nhan dign nhing
gia tri cdt |ai dé tiép ndi trong qué trinh phat trién ndng than
hién nay. Trong cac dan toc ving ndi phia Bac, dan tac San Chay
ch gia trj van haa td chic khang gian NOTT rét dic dao gén vai
biéu trgng "con trau”. Bai bao tép trung nghién ciu nhan dign
gia tri td chirc khang gian (TCKG) kign trac NOTT dan tac San
Chay. trong bdi cénh tac dang su phat trién ndng than hién hay.
Tir da, nhom tac gia dé xudt gidi phap bao ton va phat huy gié trj
truyén thing trong TCKG kign trac NOTT dén toc San Chay theo
hudng bén ving.

Tir khaa: Bao tdn; phat huy; gia tri truyén thing; td chire khang gian;
nha & truyén thang.

ABSTRACT

Traditional ethnic houses contain invaluable cultural treasures for the
development of rural housing of Vietnamese ethnic groups in the process
of modernization, exchange and cultural integration. The village layout,
campus and building architecture need to be carefully researched and
analyzed, thereby identifying core values to continue in the current rural
development process. Among the ethnic groups in the Northern
mountainous region, the San Chay ethnic group has a very unique
cultural value of organizing traditional housing space associated with the
symbol "buffalo”. The article focuses on researching and identifying the
value of the spatial organization of traditional San Chay ethnic housing
architecture, in the context of the impact of current rural development.
From there, the article proposes solutions to preserve and promote
traditional values in organizing the architectural space of traditional San
Chay ethnic houses in a sustainable way.

Keywords: Preserving; promoting; traditional values; spatial
organization; traditional housing.

1. DAT VAN BE

Dan téc San Chay sinh séng & cac tinh Tuyén Quang, Bac Thai,
Cao Bang, Lang Son, Quang Ninh, Ha Giang, Vinh Phu va Yén Bai.
Ngugi San Chay cé ti€ng néi gan giéng tiéng Tay, Nung [3]. Ngudi
San Chay xua séng chd yéu bang nuang ray, trong cac lang riéng
biét, it cu trd xen ghép véi cac dan téc khac. Gia dinh ngudi San
Chay la gia dinh nho phu hé, mgugi Sén Chay cliing ¢6 tuc thg
clng t6 tién, nhung méi ho lai c6 con “ma” riéng va c6 nhiing
kiéng cit nhat dinh [2]. Nhiing gia tri van hoa truyén thong riéng
da gan lién véi qua trinh xay dung khéng gian kién truc NOTT
cla ngudi San Chay. Trong qua trinh hién dai héa nong thoén,
nhiéu gia tri van héa trong TCKG kién truc c6 sy mai mét, bién

dédi tiéu cuc. Chinh vi vay viéc nhan dién gia tri truyén théng
théng nay trong TCKG kién tric NOTT, ti @6 dua ra cac Dinh
hudng bao ton va phat huy gia tri truyén théng trong t6 chuc
khéng gian kién tric nha & dan toc San Chay vung mién nui phia
Bic (MNPB) nham gilr gin ban sdc van hda truyén théng trong
qua trinh xay dung phat trién kién trdc nha & (NO).

2. THUC TRANG TO CHUC KHONG GIAN KIEN TRUC NOTT
NGUG1 SAN CHAY

2.1. Quan thé ban lang
a. Quan thé ban lang truyén théng
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La mot dan toc sém tiép thu nén van minh cay lda nudc, dong
bao thudng chon nhiing nai c6 dia thé thap, cé thung liing bang dé
khai kh&n dat hoang thanh ruéng bac thang gieo trong cay lda. Bén
canh canh déng la déi nui thap dé phat nuong lam ray tréng ngé,
IGa can, rau qua, béng dét vai... két hgp vai san bat thu riing, hai rau
lugm qua. Hién nay van con nhimg ban lang San Chay vita c6 nhiing
canh déng nho vira cé nuong ray trén doi. [4]

b. Quén thé ban lang hién nay

Hién nay, ban lang da c6 nhiing bién d6i do qua trinh tac dong
cla hoat déng kinh té&, van hoa d6 thi. Trong ban lang da xuat hién
cac cong trinh kién ¢ nhu nha tré, nha van héa, che. Pudng giao
thong dugc bé tong hda theo chuong trinh ndng thon mai. Mat dé
xdy dung tdng song song vdi dién tich khéng gian tu nhién, cay
xanh bi thu hep.

Hinh 1. Ban lang nguai Sén Chay hién nay [8]
2.2.Khuon vién ng6i nha

a. Khuon vién NOTT

Tru6c day khudn vién cta méi hd dugc bao vé kha can than,
nhat 1a & nhimng naoi gan riing ¢6 nhiéu thu dit, xung quanh khuén
vién dugc rao dau rat chic chan. Tre nira dé nguyén cay dai chiing 3
- 4m, chan chén xuéng dat, dau vat nhon chia 1én trdi nhu ngon
gido, dén nay, nhiing hang rao nhu thé da tré nén hiém hoi vi tha
dit khéng con.

Hang rao xung quanh khudn vién thi tuy thudc vao tinh hinh an
ninh cla ting noi. Nhirng ngi gan riing nui hodc an ninh xa hoi
khong dugc dam bao thi rao xung quanh khuén vién dugc lam chac
chén hon. Trai lai & nhitng noi xa riing, khéng c6 thu dit va it trom
cép thi cai vong bdo vé nay rat sa sai, chi con la ranh gidi d€ khang
dinh pham vi dat dai ctia cac tiing ho.

Khuon vién ngoi NOTT thi trong khudn vién chi c6 mét nha
chinh 13 nha san, néu c6 thém |a mot miéu thé than dit & mét goc
vudn. Bén canh NO 1a mot manh vudn nhé dugc rao cin than dé
tranh gia stic pha hoai cay tréng & trong vudn. Trong vudn c6 mot it
rau xanh, ngoai vudn con cé gian trau khéng, xung quanh NO con
c6 nhiéu cay an trai, dac biét la rat nhiéu cau.

b. Khudn vién NO hién nay

V5

Hinh 2. Khuén vié:n NOTT dan tdc San Chay hién nay nhin ti trén cao
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Hién nay, da c6 su thay d&i trong khuén vién ngdi NOTT, bép
dugc tach khoi NO chinh va hinh thanh ng6i nha phu khac véi chic
nang la nha bép dugc lam bén canh nha chinh, trau bo khong nhét
dudi gam san nha chinh va nha bép, nhiéu nha xay dung thém mot
phu nha nira @& nhét trau bo.

2.3. Khéng gian kién tric NOTT

a. Kién tric NOTT

Ngudi San Chay & nha san bén mai c6 san trong nha va san phai,
nha ba hodc nam gian, dugc phan dinh chic ndng sinh hoat cla
tiing gian. Gian gilila d3t ban thd té tién, hai gian canh la noi nghi
ngu phan biét gitta cac thanh vién nam ni trong gia dinh. Gian chai
dau nha la ngi dat ban thd huong héa (than Bao gia trong dong ho).
Gian chai cuéi nha la noi bép nuc, budng con dau hodc con gai. Cau
thang dugc béc Ién & gian nay.

C4u truc nha thudng thém mot ngdi nha phu bé tri theo kiéu
thudc thg gén lién vai nha chinh. Dudi san la noi nhét suc vat trau,
bo, Ign, ga, trén 1a nai dé luong thuc va nhitng d6 vat khac. Quanh
nha thudng c6 méanh vudn nhé tréng rau, ngi thuan Igi c6 ao ca va
tréng cac loai cdy an qua.

Trong quan niém ctia ngudi San Chay, ng6i nha la noi chira dung
nhiing gia tri van hoa truyén thong t6t dep, NOTT clia ngudi Sén
Chay c6 bon dang chinh:

1- Nha san c6 truyén: Giéng nhu nha san cta ngudsi Tay, Nung,
nha san c¢6 truyén cla ngudi San Chay cé cdu trac kha phuc tap,
nhung déu lam tur tre va goé ki€ém trong riing. Mt san nha cé dang
hinh ch nhat hodc gan hinh vuéng, dugc cau tric 3 hodc 5 gian, c6
tUr 1 dén 2 cau thang lén xuéng san, cot dugc ké trén hon da tang
hay chén xuéng dat. Ngudi San Chay khong kiéng dung nha véi s6
gian chan nhung nhiing nha c6 s6 gian chan thi gian cudi dugc
dung vao viéc cat git d6 dac.

Nha san nguai San Chay c¢6 02 loai: Nha trau duc va nha trau cai,
tiéu chi phan loai hai ki€u nha nay chl yéu dua vao hinh thiic két
cdu vi keéo.

Hinh 3. Nha san c6 truyén San Chay (an du theo hinh con trau) dugc phuc dung &
Lang van hod cac dan toc Viét Nam (Dong Mo, Ha Noi) [7]

- Nha trau cai ngudi San Chay: Vi kéo ¢6 bon cot, cac cot dugc
lién két véi nhau bang bo kéo va dam san khéng c6 xa ngang va cau
dau. Cac vi kéo dugc lién két véi nhau nhd cdc dam doc nha.

cB [’/////////, ‘

Hinh 4. Mdt béng nha trau cdi [1]

Ghi chui: ST (San thdp); BC,BP (Bép, sdn sau cho viéc bép niic); TN (thorthdn gia trach),
(B (tram bdt), GK (giudng cho khdch); KT (kho chita luang thuc); PV (phong v cho chi
nha nha); GE (cho con); GM (cho me chii nha)
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Hinh 5. Vi kéo nha tréu cdi [1] Hinh 6. Lién két cla hang cot
doc trong b khung nha [1]

- Nha trau duc nguai San Chay la nha phuy, vi kéo thuong chi co
ba cét: Cot cai chéng vao chém kéo va hai bén la hai cét con, céc cot
trong vi kéo chi dugc lién két véi nhau bang déi kéo va dam san. Tuy
nhién d€ mé réng nha ngudi ta con thém mot hodc hai cot phu nira
dé tré thanh vi kéo 4 cot hodc 5 cot.

Hinh 7. Mat béng nha trdu duc [1]

Ghi chd: ST (San thdp); BC,BP (Bép, san sau cho viéc bép nic); TN (tho than gia trach),
(B (tram bdt), GK (giudng cho khdch); KT (kho chuia luong thuc); PV (phong v cho chi nha
nhay); GE (cho con); GM (cho me chii nha)

2- NO ntra san - ntia ddt: Dang nay kha hiém, b khung nha véi
ki€u vi kéo ba cét, nha ba gian hai chai, phan san & bén phai chi c6
mot gian mot chai.

3- NO chinh la nha dét - nha phu ld nha san: Nha chinh c6 3 gian
va mét chai rong, bé khung véi kiéu vi kéo gidng nha ngudi Viét: vi
kéo nam cot - kéo subt - gia chiéng. Ba gian chinh dé théng nhau,
gian dau hoi bén phai, phia trudc c6 bé ban ghé tiép khach.

4- NO ddt: Véi dang chinh 1a nha san, nha phu la nha dat hoac
ngugc lai 1a phé bién véi ngudi San Chay. Nha d&t dan chiém uu thé,
nha trinh tudng, vi kéo tam gidc, qua gang gac trén dau tudng, mai
lgp ngdi am duong. Nha chinh ba gian, trudc cé hién, tudng trinh
day, vi kéo tam giac, qua giang gac 1én dau tudng, chi cé6 mét hang
c6t phu ngoai hién. Trong nha chinh, ba gian d€ théng nhau, chi c6
mot man gié ngan gitta gian hoi va gian gitta. Nha phu cing ba gian
nhung gian héi hep han, trong nha phuy, ba gian thudng dugc ngan
thanh phong riéng biét.

b. Kién trac NO hién nay

- Nha san: Hién nay, cac kién tric céng trinh NOTT van gilr dugc
hinh dang ngdi nha, tuy nhién mét s6 ngdi nha da cé su bién déi vé
hinh thuc, két cdu va sir dung vat liéu. Kién tric céng trinh co6 xu
hudng mé rong dé phu hgp vai cac hoat dong sinh hoat va san xuat
hién dai. Quy md chiic ndng ma rong hon. Cac phong chiic ndng c6
xu huéng khép kin hon. Nhiéu céng trinh da st dung cac vat liéu
mai nhu ton, thép, kinh, gagh‘gé dé cai tao cong trinh.

cald
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Hinh 8. Kién tric nh.“asén cliadantocSan  Hinh 9. Bép Nha san clia dan toc San Chay
Chay hién nay da dugc cdi tao

Cac vach g6 thay thé tdm véch 13, mai ngoi, két hop véi tén, tam
fibro thay thé cho mai la truyén théng. San, bac 1én nha dugc xay
dung kién cé bang gach hién dai. Phan gam san dugc nang cao
bang cac tru da hodc bé tong.

- Nha dat: Ngéi nha cua gia dinh ba Ninh Méc Mau con luu gilt
dugc nhiing nét nguyén ban nhat cla nha dat truyén thong cua
ngudi San Chay nhu ngoi, tudng dat [7]. Khac v6i nha san, chl nha
da md rong bang cach xay dung bé sung vé hai dau héi. Mai 1a
truyén théng dugc thay bang ngoéi am duong. Phan mai dugc kéo
dai phia truéc dau hoi dé che chén cho cac thiét bi san xuat hién dai
nhu méy tuét |G

Hinh 10. Ngéi nha cla gia dinh ba Ninh Méc
2.4. Panh gia chung
C6 thé khang dinh khong gian kién trac NOTT dan toc San Chay
rat déc dao va la tiém nang du lich hap dan. NOTT dan téc ngudi Sén
Chay khéng 16, kién ¢4 nhu dan toc khac viing ndi phia Bac nhung
lai chita dung nhiing triét ly sau sac, bé cuc dua trén hinh anh “trau
thiéng”. Tuy nhién, trong qua trinh phat trién cling nhu bién déi van
héa cu tri, khong gian nay bi cai tao chinh trang bang nhimng vat
liéu hién dai dang lam mat di nhiing gia tri ddc dao vén c6. Chinh vi
vay, can phai nhan dién dugc cac gia tri van hoa dac trung trong viéc
t6 chuc khéng gian NOTT dan tdc San Chay, tir 6 c6 nhiing dinh
hudng giai phap bao ton va phat huy gia tri la v cung y nghia.

3. PHAN TiCH MOT $O YEU TO ANH HUGNG DPEN QUA TRINH
XAY DUNG VA PHAT TRIEN KIEN TRUC NOTT DAN TOC SAN CHAY
HIEN NAY

3.1. S dung cong nghé, vat liéu xay dung va tién nghi méi

St dung cong nghé xay dung méi lam theo d8i phuong phap té
chtic khéng gian NONT: Pa c6 nhiéu cong nghé vat liéu xay dung
hién dai dugc ap dung trong viéc xay dung NONT dan toc vung
MNPB. Céng nghé xay dung BTCT dugc st dung réng réi va phé
bién. Cac céng nghé mai nhu st dung tdm 3D, bé téng nhe, gach
nhe,.. cling tung budc dugc dua vao khu vuc ndng thén ving MNPB.
Day la yéu t6 anh hudng rat |6n dén viéc cai tao nang cdp NOTT dan
toc San Chay tai vung MNPB.

S dung vat liéu xay dung mai lam hinh thuc kién trac NO 16n
x6n thiéu ban séc: Xut hién nhiéu hinh thic kiéu kién trac méi,
khong thuan nhat, thiéu dac trung lai ghép trong cling moét cong
trinh. Dién hinh 13 kiéu kién tric nhai kién tric d6 thi véi két cau
BTCT, mai ton, clta nhoém kinh, khung thép tién ché... st dung blra
bai, khong c6 thiét ké. Viéc st dung vat liéu xay dung hién dai nhu
vay tao thanh hinh thic kién tric ndng thén viing MNPB rat [6n xdn,
tuong phan véi hinh thiic kién trdc NONT truyén théng ving MNPB.

S dung cac tién nghi méi: Bap tGing cudc séng hién dai trong
bé&i canh tac ddng manh ctia cudc séng dé thi. Nhiéu tién nghi trong
gia dinh da dugc bé sung, cai tao méi. Vi du nhu Tivi va cap truyén
hinh, diéu hoa, may giat, bép ga ... da lam thay d6i co ban théi quen
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sinh hoat néng thon truyén théng dan téc viung MNPB.

3.2.Tac dong ctia van héa do thi

Tac ddng van hda dé thi lam cong déng cu trd bi thay déi, xao
trén van hoa truyén théng, mai quan hé gilia cac ho trong ban, tap
tuc sinh hoat vn dugc thiét |ap va ké thira qua nhiéu thé hé. Cac gia
tri van héa nhu 1€ hoi, cach dn mac, tiéng ban dia bi suy gidam. Chinh
nhiing yéu t8 nay la gia trj van héa can phai dugc gin gilt dé tao
nhiing dac trung riéng trong TCKG kién tric NOTT dan tdc San Chay
vung MNPB.

Tac dong van héa dé thi lam thay déi nép sinh hoat va cac diéu
kién séng: tang ty & st dung ngudn nudc sach (bao gém nudc may,
nudc sach ndng thon, nudc giéng/khoan dao dugc bao vé), strdung
dién ludi dé thip sang, dung dién/ga dé nau an.

3.3. Su chuyén dich co cau kinh té néng nghiép sang dich vu
du lich

Cao cau kinh t& lang ban dan toc San Chay c6 su bién déi co cau
kinh té tir ndbng nghiép sang dich vy, céng nghiép. Hoat déng kinh
té dich vu gan véi phat trién du lich sinh thai, cdng déng va van hoa.
Trong thuc tién, cac lang ban dan téc San Chay da xuat hién cac
khéng gian phat trién dich vu du lich cong déng. Cac khéng gian
dich vu ngay cang mé réng trong khong gian khuén vién va NOTT.
Trong khu vuc ven khu du lich, trong lang du lich, nhiéu hé da cho
chuyén toan bd hodc mét phan khéng gian NO dé phuc vu hoat
dong dich vu du lich.

a. NO dugc cdi tao @ phuc vu du lich cng . N6i thdt NO duoc cdi tao dé phuc vu du lich
dong tai lang du lich Ngoi Tu, Yén Bdi éng ddng tai lang du lich Ngoi Tu, Yén Bdi
Hinh 11. Minh hoa t6 chiic khdng gian ban lang [9]

4. NHAN DIEN GIA TRI VAN HOA TRONG TG CHUC KHONG
GIAN NOTT DAN TOC SAN CHAY

- Gia tri van hoa trong t6 chuc khéng gian lang ban: Su gén két
cobng trinh vai dia hinh tu nhién, méi quan hé céng déng va tin
nguéng riéng clia ngudi San Chay.

- Gi4 tri van héa trong té chiic khuén vién: B6 cuc khudn vién,
mai quan hé nha chinh va nha phy, khong gian vuén, hang rao. Déi
vdi ngudi San Chay, gidng nhu dan téc khac, phan hang rao dé bao
vé gia dinh khoi thd di, nén rao cao va day. Céc cong trinh quay
quan véi nhau thé hién méi quan hé khang khit.

- Gia tri van héa trong xay dung NO: Té chuc khéng gian chic
nang mat bang, st dung két cau, vat liéu truyén théng va bé tri do
dac trong nha chinh ctia ngudi San Chay theo hinh con trau hay
“trau thiéng”. Viéc luu gilr hai kiéu nha trau duc va trau céi cé thé coi
la kiéu NO dan toc ¢6 nhat, tinh chudn muc va én dinh cda né nhu
la mot dac trung riéng clia dan toc nay. Pay la gia tri doc ddo can
nghién ctu va bao ton va phat huy gia tri.

+T6 chiic mat bang ddc dao: Sa thap nén khéng dung ciu thang
ma chi dung mét m3u gé dé lam bac 1én xuéng. Trudc khi vao nha
phai qua 1 san thdp, vao clia chinh nhin thdy ngay mét khu vuc
thudc vé phan nha sau danh cho cong viéc bép nuc, gan bép c6 mét
thing cdm dé cdm huang thd than gia trach. Day la mét dac trung
chi thdy & NOTT ngudi San Chay. Viéc bé tri chiic nang an du chinh
cac bo phan cda con trau: Bén cot cai khung nha la 4 chan trau; bép
Ia trai tim va thing cam la da day cua trau; céi ndc la xuong séng va

94| XAYDUNG 02.2024 | ISSN 2734-9888

cac la xuong sudn cua trau; hai mai dau hoi la dau va duéi cda trau.
Day ciing la gid tri t6 chiic mat bang chiic nang doc déo cla riéng
dan téc nay.

+ K&t cau, vat liéu: Mai nha dugc Igp bang cé tranh, vach nia
dugc dan so sai tir mai dén mat nén. Do vay tu xa rat kho phan biét
dugc nha san hay nha dat, hé két cdu khéng pho truong ma rat hgp
ly, giau tinh sang tao.

5. PINH HUGNG BAO TON VA PHAT TRIEN KIEN TRUC NOTT
DAN TOC SAN CHAY

5.1. Nguyén tac

Bao ton va phat trién kién tric NOTT dan toc San Chay dua trén
3 yéu td quan trong: Sinh thai - Van hoa - Céng déng.

- Bdo vé sinh thai tu nhién: Day la nguyén tic bat budc, viéc bao
tén va phat trién kién tric NOTT dé bao vé khong gian sinh thai tu
nhién dac trung vung mién, dac biét la yéu t6 dia hinh, bau khéng
khi dac trung, ruéng nuong, rung ndi MNPB.

- Phat huy gid tri van hoa: K& thira va phat huy cac gia tri van hoa
truyén théng dan toc San Chay, dac biét la gia tri van hoa gén vai
hoat déng cu tr, t6 chic khéng gian kién tric NOTT ddc dao (mat
bang bé tri chiic nang), hé théng két cau vi kéo va st dung vat liéu
dia phuong.

-Tang cudng su tham gia cdng déng: Thuc ddy su tham gia cong
déng trong viéc b3o vé, quan ly va té chiic cac hoat dong phat trién
du lich cong dong.

5.2. Pinh huéng bao tén va phat huy gia tri truyén théng
trong TCKG kién triic NOTT dan téc San Chay viing MNPB

a. Dinh huéng bdo tén gid tri truyén théng trong TCKG kién
tric NOTT dan téc Sdn Chay

- Kiém k&, phan loai hé théng NOTT dan toc San Chay tai ving
MNPB, viéc nay can lam ngay va chinh quyén dia phuong phan bé
nguén luc dé thuc hién.

- Xay dung tiéu chi danh gia vé gia tri NOTT dan toc San Chay tai
vung MNPB theo cac muc cao, trung binh va thap. Day la nhiém vu
quan trong can dugc nghién clu trén co s& cac y ki€n cta chuyén
gia vé di san, chuyén gia quy hoach va kién trug, tiéu chi danh gia
can dugc xay dung dua trén téng hgp, phan tich clia cac chuyén gia
lién nganh, trén co sé& thuyc trang quy NOTT hién co.

- Xay dung nguyén tac bdo quan, tén tao va phuc héi céng trinh
NOTT c6 gia tri cao theo phan loai. Lya chon bao tén nguyén trang
mot s6 cong trinh con gilr dugc gia tri goc ctia NOTT dan toc San
Chay phuc vu hoat déng du lich cdng déng, tén tao va chuyén déi
mét s6 cong trinh cé gia tri trung binh va cao dé phat trién mé hinh
du lich homesaty.

b. Binh huéng phdt huy gid tri truyén théng trong TCKG kién
triic NOTT dén téc Sdn Chay theo mé hinh du lich céng déng

- Phat trién du lich tham quan khéng gian kién triac NOTT doc
dao: Bi€n NOTT thanh nha trung bay trién 1am gia tri van hoéa
truyén thong. Lya chon cac NOTT c6 gia tri cao, da dugc trung tu
bao tén, dé t& chiic khéng gian NOTT thanh khéng gian phét trién
cac hoat doéng tham quan, trai nghiém véan hoa truyén théng dan
téc San Chay. Cac vat dung trang tri, bai tri ndi that dugc tai hién
theo nguyén ban clia NOTT. Bé tri b8 sung cac khu vuc trung bay
trang phuc, d6 dung, vat dung san xuat truyén thong clia ngudi
San Chay.

- Phét trién du lich luu trd, dang homestay: Lua chon cac NOTT
c6 gia tri trung binh, cdi tao b8 sung cac khéng gian luu trd, khéng
gian vé sinh phuc vu khac du lich. Pay la hoat ddng da dugc cong
déng dan téc Sén Chay thuc hién nhung chua dugc bai ban. Bai bao
dé xuat cac giadi phap cai tao chinh trang kién tric NO tirkhong gian
lang ban, khuén vién va NO nhu sau:
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+ Khéng gian lang ban: Cai tao, nang cap dong bd hé théng
dudng giao théng, bai dé xe, nha hang dich vy, khéng gian t6 chuic
I& héi van héa va tin ngudng, hé théng cay xanh. Sir dung vat liéu
dia phuong nhu d4, gach, dat nung dé cai tao dudng giao thong. B&
sung cac bai d6 xe 6 t, xe may dau ban nhung khéng anh hudng
dén canh quan téng thé. BS sung cac nha hang I6n dé phuc vu cho
nhiing doan khac tham quan 16n, t6 chic khéng gian mé trung tam
ban lang hodc gan vdi dinh lang dé t6 chiic 1& hdi hodc van hda tin
ngudng. Trong bé sung cay xanh, dac biét la cay hoa ban dia nhu
hoa ban, hoa dao, hoa ma, hoa gao... tao cdnh quan hap dan khach
du lich. St dung céc dang dén chiéu sang gan véi cay, tudng nha va
&m san khong anh hudng dén canh quan ban lang truyén théng

AN

a. Minh hoa gidi phdp t6 chiic khdng gian  b. Minh hoa gidi phdp cdi tao ha tdng giao
tdng thé lang ddn tdc nguoi Sdn Chay, phuc  thong lang dan tdc nguoi Sdn Chay, phuc vu
vu phat trién du lich phdt trién du lich [5]

Hinh 11. Minh hoa t§ chiic khdng gian ban lang

+ Khuén vién: Cai tao hang rao, vudn, chuéng trai xung quanh
NO cho hgp vé sinh va tao canh quan du lich. Thay d6i tap tuc chan
tha tu do gia suc, gia cdm trong vudn sang nudi nhét va hinh thanh
cac chudng trai tap trung. Chi chan tha tu do vao thdi diém nhat
dinh dé khach du lich trai nghiém. Phan gia stc gia cam dugc thu
gom triét dé€, bé tri khu vuc xt ly tap trung xa khu vuc &, cudi huéng
gié, ddm bao vé sinh.

+ NO: Cai tao, chuyén ddi mot s6 chic nang phu vu dich vu
luu tra:

Nha san ¢6 truyén: Viéc cai tao d8i véi dang nay kho vi két cau gb.
Tuy nhién van c6 thé st dung véch di ddng dé phan tach khéng gian
tao thanh khéng gian luu trd linh hoat. Van duy tri cac chic nang
nhu bép, thd trong nha chinh.

Nha nira san - nia ddt: Riéng d6i véi dang cong trinh nay c6 thé
cdi tao phan kién tric dat, b6 sung clra s6, thiét bj diéu hoa dé hinh
thanh phong luu tra tién nghi cho khach du lich, van duy tri cac chiic
nang nhu bép, thd trong nha chinh. B6 sung phong vé sinh bén
trong hodc bén ngoai céng trinh phuc vu hoat dong du lich.

Nha chinh la nha ddt - nha phu ld nha san (hodc ngugc lgi): Cé thé
chuyén d&i nha dat thanh khéng gian luu tri riéng, nha san dugc té
chuc thanh khéng gian &n uéng hodc giai khat. B6 sung phong vé
sinh bén ngoai céng trinh phuc vu hoat déng du lich.

Nha ddt: Cong trinh nay c6 thé chuyén toan bé chic ning
cho hoat dong luu tru. Hoac st dung vat liéu dat va phuang phap
xay dung dé thiét |ap NO mdi hién dai, tién nghi phuc vu khach
du lich. B sung phong vé sinh bén trong céng trinh phuc vu
hoat déng du lich.

6. KET LUAN VA KIEN NGHI

La mét dan téc trong cac dan tdéc vung MNPB, ngudi San Chay
da dé lai mot di sdn NOTT vé cling ddc ddo va dac sic, cac gia tri
NOTT dugc thé hién ré dam nét trong té chiic khéng gian lang ban,
bé cuc khuén vién va kién tric NO. Cach dung nha, sirdung két cau,
vat liéu cling la nhing gia tri van héa doc dao, cac gia tri nay can
phai dugc bao tén va phat huy dé tao ra sinh k& cho déng bao dan
téc San Chay noi riéng va ndng thén ving nui phia Bac néi chung.
M6 hinh du lich cong déng da dugc ap dung thanh céng tai nhiéu
ban lang dan toc tai Viét Nam. Trong bai bao, nhom tac gia dé xuat

mot s6 nguyén tac bao tén va phat huy gia tri NOTT dan téc San
Chay dua trén 3 y&u t6: SINH THAI - VAN HOA - CONG DONG. Trén co
s& quan diém nay, dé xudt mot s6 dinh hudng giai phap bao ton va
phét huy gia tri NOTT dan téc ngusi San Chay. Trudc tién can kiém
tra, phan loai c6 hé thong NOTT, sau dé bao ton gia tri vé cau truc
khong gian ban lang gan véi dia hinh thién nhién, b6 cuc khuén
vién trong sy gan két cac hang muc céng trinh chinh phu va hang
rao. Bao ton kién tric va cach st dung vat liéu gén véi hinh anh “con
trau”. Phat trién cac hoat dong dich vu du lich cdng déng, khai thac
hiéu qua va bén viing cac gia tri van hoa truyén thénhs trong TCKG
kién trac NOTT dan téc San Chay vung nui phia bac.

Ki€n nghi: Can nang cao hon nia trach nhiém cta chinh quyén
dia phuong trong viéc quan ly dau tu xay dung mdi hodc cai tao
chinh trang khong gian NOTT hién c6, dac biét la hé théng canh
quan ban lang nhimng yéu t6 cdu thanh gia tri van hoa dac sac. Chinh
quyén dia phuong can dua viéc bao vé nhing gid tri NOTT vao cac
tiéu chi trong quy hoach néng thén mdi. B6i véi cac doanh nghiép
du lich, can ddy manh viéc quang ba va phat huy cac tiém nam du
lich gan vdi cac gia tri van hoa trong t6 chiic khdng gian NOTT dan
tdc San Chay viing nui phia Bac. Déi véi ngudi dan can gin gitt nhiing
nét van héa truyén théng trong té chiic khéng gian song song Vi
cai tao khong gian NOTT.
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Cuong dé chiu nen caa bé téng trong két cau
chiu uén bang phuong phap pha hay va
phuong phap khong pha huy

Concrete compressive strength of flexural structures by destructive and nondestructive methods

> THS TRAN THI NGOC HOA, TS LAM THANH QUANG KHAI, KS VO TRUONG HOANG SANG
Khoa Xay dung, Trudng Pai hoc Xay dung Mién Tay; Email: tranthingochoa@mtu.edu.vn, lamkhai@mtu.edu.vn

TOM TAT

Ca nhiéu phuong phap dé kiém tra cuang da chiu nén cia bé tong nhu
dung siing bat nay, |dy mau va nén mau bé tang lap phuong, khoan
méu try tai hién trutng, sigu am,..Mai phuong phéap déu ca nhitng wu
nhuge diém khac nhau. Qua thyc t& sir dung thi cac phrong phap nay
dd boc 16 nhiéu wu-nhuge digm khéc nhau va cén phai nghién ci,
danh gig, ké ca cach tign hanh thi nghiém, tiéu chudn str dung, ket qua
do dac....Trong bai bao nay, cac tac gia tign hanh thi nghiém trén cac
san va dam BICT, qua da so sanh cuing da chiu nén cia ket cau be
toing cdt thép nay khi sir dung phuong phép phé hiy va phuong phap
khaing pha hiy. Két qua cho thdy, cuing do chiu nén khi st dung
phuong phap phé hiy duge khuyén céo chinh xac hon.

Tir khda: Phuong phap pha hiy; pheong phap khang pha hay;
cuirng da chiu nén; sing bat nay; sigu am.

ABSTRACT

The compressive strength of concrete can be determined in a number
of ways, including by using a concrete test hammer, compressing and
sampling concrete samples, drilling samples at the construction site,
ultrasonic testing, and more. Each method has unique benefits and
drawbacks. These methods need to be investigated and evaluated,
including how to conduct experiments, usage standards, measuring
results, etc., as practical use has shown a wide range of benefits and
drawbacks. By comparing the compressive strength of this reinforced
concrete structure using destructive and non-destructive methods, the
authors of this study conducted experiments on reinforced concrete
floors and beams. The results demonstrate that the compressive
strength is more accurately calculated when the suggested destructive
method is used.

Keywords: Destructive method; non-destructive  method:
compressive strength; concrete test hammer; ultrasonic testing.
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1. GIGI THIEU

Bé tong la loai vat liéu dugc st dung rdng rai trong trong xay
dung cac cong trinh kién truc. Khi két hop véi ¢t thép, bé tong tré
thanh vat liéu chiju tai trong chinh cla céng trinh. Dudi tac dong
cla tai trong cong trinh va cac yéu té khac nhu nhiét do, 6 &m,..
suc chiu tai clia bé téng sé bj suy gidm. Hién nay, nghién cltu qua
trinh suy giam suic chiu tai va dan dén su pha hay vat liéu bé téng
& trong phong thi nghiém chi yéu bang phuong phap truyén
théng d6 la thi nghiém pha huy trén cac may nén don truc. Trong
nhiing nam gan day, xu thé ap dung cac phuong phéap kiém tra
khéng phé hay dang dugc phat trién manh mé. Trong nhém cac
phuong phap thi nghiém khéng pha hay, phuong phép siéu am
két hop suing bat nay ngay cang dugc st dung rong rai.

Trén thé gidi da cé nhiing nghién ctu vé cudng dé chiu nén
cla bé tong nhu: danh gia bé tong bi hu hong do chay: Phan tich
th& nghiém dya trén cac phuong phap pha hiy va khong pha huy
[1]. Th& nghiém pha hay va khong pha hay két cau bé téng [2]. So
sanh cudng d6 nén cla bé téng loai M30 véi cac quy trinh pha hay
va khéng pha hay bang cach sir dung ky thuat xd ly hinh anh ky
thuat s6 [3]. Chan doan két cau cla céac toa nha BTCT hién tai: Vai
tro cla cac thir nghiém khéng pha hdy trong trudng hop cudng dé
bé tong thap [4].

G Viet Nam da c6 nhiing nghién ctiu vé bé tdng nhu: ndm
2022, tac gia Lé Van Manh “Nghién ctu xac dinh cudng do chiu
nén hién trudng clia bé tong tudng chan theo tiéu chuin EN
13791:2020"[5]. Nam 2022, tac gia Lé Thi Thanh Tam va cong su “
Nghién ctiu dy doan cudng do chiu nén clia bé téng bét hoat tinh
bang cac phuong phap khéng phé hay”[6]. Tuy nhién van chua c6
nghién ciu dé danh gia tuong quan giltla cac phuang phap thi
nghiém khi danh gia cuéng dé chiu nén cla bé tong.

Trong bai bdo nay, cac tac gia s dung phuong phap pha huy va
phuong phéap khéng pha huy trén cac cau kién dam, san va tir d6 danh
gia két qua nghién ctu nhau.

2.NOI DUNG

2.1. Mau thi nghiém [7]

Duc mot cau kién dam bé tong cot thép cap dé bén B10 co
kich thudc: 150x200x1000mm va 2 t6 mau lap phuong (6 vién
mau) tir hén hgp bé téng dam. Buc mot cdu kién san bé téng c6t
thép cap do bén B7,5 c6 kich thudc: 500x1000x100mm va 2 té
mau lap phuong (6 vién mau) tir hdn hgp bé téng san. Bé tong su
dung trong thi nghiém gém cac thanh phan sau: xi mang Ha Tién
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PCB40, cat tu nhién, da 1x2cm. St dung cét thép @10 va D6, thép
Mién Nam, thép c6 thém chdy déo tuong duong nhom thép

CB300-V, CB240-T theo TCVN 5574:2018 [8]
R 1000

| 06al50
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Hinh 1. Cau tao ddm thi nghiém
11 Bals0
T 4 T T I T L]
9 5 R

00

| 500 |
Mat cit 1-1

Hinh 2. Cau tao san thi nghiém

Bao dudng mau thi nghiém (TCVN8828:2011) [9]: mau sau khi
d6 phai dugc bdo dudng thudng xuyén va lién tuc. Cac cau kién va
mau lap phuong dugc dit trong mai che, khong tiép xuc véi anh
nang va mua.

2.2. Tién hanh thi nghiém

2.2.1. Phuong phdp phd hiay

a) Khoan méu tru (TCVN12252:2020) [10]

Budc 1. C6 dinh may khoan |dy mau bé tong

- Dung may khoan bé téng, khoan tao 16 trén mau thi nghiém
dé bat tat ké sit cd dinh may khoan |1dy mau bé téng.

- Qua trinh ¢6 dinh may khoan 1dy mau bé tong phai dam bao
ch3c chdn, may khéng dich chuyén trong qua trinh khoan.

Budc 2. Khoan lay mau bé téng

- Gan day dan nudc vao van tiép nudc co trén dong co khoan.

- Kiém tra nguén dién, day dién va 8 cdm dam bao két ndi tot.

- Bat cdng tdc ngudn va tién hanh khoan & nhiing vi tri da danh
dau sén. Khi thao tac khoan khéng dugc ép qua muc dé dan dén
chay dong co, v6i chu ky khoan sau khodng 5cm thi rat nhe mii
khoan lén dé loai bé mat khoan réi lai tiép tuc khoan.

Budc 3. Cét tia mau bé téng, lam phéng hai mat mau khoan

- Sau khi khoan I8y cac mau bé téng ta ti€n hanh cat tia hai dau
mau khoan bang may cit bé tong.

- Sau d6 dung keo khoan cdy Sikadur 731 béi vao hai dau mau
khoan d@é tao d6 phang cho hai ti€p xtc v6i may nén

Budc 4. Tién hanh nén mau khoan

- Trudc khi nén can do kich thudc mau khoan: dudng kinh,
chiéu cao mau

- Kiém tra danh dau cac mau khoan cé cé6t thép, xac dinh
khoédng cach tur tam c6t thép dén mat gan nhat ctia mau khoan.

- Tién hanh dat mau vao may nén va nén mau
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Maximum load: 41

Maximum strength

Hinh 3. Qué trinh nén mau khoan va két qua

b) Nén mdu ldp phuong (TCYN3118:2022)[11]

- D3t cac vién mau vao may nén theo tiing t6 mau va ti€n hanh
nén.

Hinh 4. Quy trinh nén mau bé tong

- Sau khi nén trén man hinh may thé hién luc pha hoai va
cudng dé cha mau.

2.2.2. Phuong phdp khéng phd hiy

a) PP Siéu am (TCVN13537:2022) [12]

Buéc 1. Do, kiém tra lai kich thudc mau.

- Tién hanh do 4 vi tri khac nhau & san, chiéu day lan luot & 4 vi
tri la: 100mm, 99mm, 107mm, 100mm.

- Tién hanh do bé rong mau dam thi nghiém & 3 vi tri c6 kich
thudc lan luot 1a: 155mm, 164mm, 155mm.

Buégc 2. Chuan bi may siéu am.

- Gan hai dau do vao may siéu am sau d6 ma& may lén va diéu
chinh chiéu dai L theo kich thuéc da do trudc do.

Budc 3. Tién hanh do siéu am.

- Tién hanh siéu &m 12 vij tri 8 mau san va 4 diém & mau dam
theo trinh tu sau:

- Thoa déu mét I6p gel vao hai mat ctia dau do

- Dat hai dau do vao hai mat ctia mau thi nghiém tai vi tri can
do, bé mdt mau thi nghiém phai phang, khéng 16i I6m va dam bao
hai dau do khong léch véi nhzilyﬁ.I

Hinh 5. Mdy siéu am bé tong TICO

b) Sting bdt ndy (TCVN 9334:2012) [13]

Budc 1. Binh vi cac di€ém xac dinh cudng do bé téng, Xac dinh
cac vij tri sao cho trung véi nhiing vi tri siéu am trudc do.

Budc 2. Chuan bij siing bat nay

Budc 3. Tién hanh do

- Ldy sung bat ndy bé téng ra va nhe nhang dat dau piston vao
mot bé mat du cing réi nhdn piston vao trong, khi do piston sé
dugc gidi phong khai chét gilt va ddy ra, sau d6 nha piston ra mét
cach tutu

- Doc va ghi lai tri s6 (n) trén sing.

- Tiép tuc do cac vi tri tiép theo.

b FET

Hinh 6. Sting b3t ndy

2.3. K&t qua thi nghiém

2.3.1. Phuong phdp khéng phd hiy

Két qua tinh toan cudng do chiu nén bang phuang phap sing
bat nay két hgp véi siéu am:

. 2 sAl A . 2 x Ro Ri
Ki hiéu cdukién | Thirty diém Két qua siéu am Két qua do bang MPa MPa
kiém tra kiém tra Ii ti vi n;
mm us m/s vach

1 100 28,7 3490 23 9,48 8,34

2 100 28,2 3550 21 9,10 8,01

3 100 29,2 3420 25 9,64 8,48

San thi nghiém 4 100 27,9 3580 20 9,02 7,94
j 5 100 293 3410 22 7,64 6,72

6 100 28,8 3470 22 8,48 7,46

7 100 29,2 3420 24 8,88 7,81

8 100 29,9 3340 26 8,76 7,71
1 158 43,4 3640 27 13,92 13,10
D&m thi nghiém 2 158 44,6 3540 28 12,50 11,77
’ 3 158 44,5 3550 29 13,00 12,24
4 158 43,5 3630 27 13,74 12,93
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Cudng d6 chiu nén trung binh bang phuong phép sing bat ndy két hgp vai siéu am:

Tén ciu kién Rw (MPa)
San thi nghiém 7,81
Dam thi nghiém 12,51
2.3.2. Phuong phdp phd hiy
K&t qua tinh toan cudng dé chiu nén bang phuong phap khoan lay mau:
. I Thoéng s6 c6t
Kich thuc mau thép trong ” Cudng Cudng d6 mau khoan
khoan x Dién . .
mau khoan Phuong s Luc pha do
KH tich chiu . x
T x Pudn i khoan uc hoai mau HS -
mau . Chiéu mau - khoan | Tylé Hs cot
g kinh a0 h du a h/d phuaong thé Rhi
dmk e khoan P
mm mm mm mm mm? N N/mm? N/mm?
S1 68 86 6 21 SS 3629,84 29860 8,23 1,3 2,3 1,032 8,61
2 S2 68 87 6 22 SS 3629,84 31690 8,73 1,3 23 1,033 9,14
3 S3 67,5 90,5 SS 3576,66 29137 8,15 1,3 2,3 1,000 8,26
4 D1 67,5 126 6 26,5 VG 3576,66 36610 10,24 1,9 2,5 1,028 12,98
5 D2 68 121 6 32 VG 3629,84 32933 9,07 1,8 2,5 1,035 11,42
6 D3 67,5 122,5 VG 3576,66 41053 11,48 1,8 2,5 1,000 13,96
Danh gia cudng dé bé tdng qua phuong phap khoan lay mau:
Danh gia két qua thi nghiém San Dam
Cudng d6 mau khoan trung binh Rit 8,67 N/mm? 12,79 N/mm?
Rmin 8,26 N/mm? 11,42 N/mm?
Ryc = M(1-1,64v)
Vé6iv=0,135
Thiét ké san B7,5; Dam B10 Ryc 9,63 N/mm? 12,84 N/mm?
0,9Ryc 8,67 N/mm? 11,56 N/mm?
0,75Ryc 7,22 N/mm? 9,63 N/mm?
Két luan Dat Dat

K&t qua tinh toan cudng dé chiu nén bang phuong phap nén mau lap phuang:

Tencdu | —. . | Kihiéu .| Cuongdo Kiém tra Cugng dotrung | Cudng do trung binh
kien T6 mau mau Luc pha hoai mau <15% binh t6 mau clia cau kién thi nghiém
; MPa MPa MPa
1 208 9,25 Mau TB
S1 2 195 8,7 5,9% Thoa 9,11
San thi 3 211 9,39 1,5%
8,91
nghiém 1 216 9,61 9,8%
S2 2 197 8,75 Mau TB Thoa 8,7
3 174 7,74 11,5%
1 234 10,41 2,1%
D1 = Théa 10,00
D&M thi 2 230 1.2 Mau T8
- 3 212 9,4 7,8% 10,44
nghiém D2 1 255 11,3 5,2% Thoa 10,88
2 238 10,6 1,3%
3 242 10,74 Méau TB

ISSN 2734-9888 | 02.2024 XAYDUNG




NGHIEN CUU KHDA HOC

3.NHAN XET
K&t qua tinh toan cudng doé bé tdng qua cac phuong phap:
Biéu db6 cuding dé chiu nén trung binh:

14 1251 1279
12

10.44
10 8.67 8.91
7.81
8
0 I
San Dam

® Bit nay-Siéu 4am ™ Khoan mau
Hinh 7. Biéu d6 cutng do chiu nén trung binh
Biéu db so sdnh cudng chiu nén trung binh:
120

R (MPa)

ey

o]

Nén mau

102.77
100 97.81

100 9008

80
60
40
20

0

~ San Dam
B Bat nay-Sicu am Khoan mau

Hinh 8. Biéu d so sanh cutng chiu nén

Dua vao cac biéu d6 hinh 7; hinh 8, nhan thay:

1. Phuong phap khoan mau try c6: cudng d6 R=8,67 MPa vGi
mau san thi nghiém; R=12,79 MPa v&i mau dam thi nghiém. Dat ti
I& 100% so vai cudng do bé tong thiét ké so b ban dau.

Phuong phéap nén mau lap phuong cé: cudng dé R=8,91 MPa
vGi mau san thi nghiém. Pat ti 1& 102,77% so véi cudng do bé téng
thiét ké so bo ban dau; R=10,44 MPa vSi mau dam thi nghiém. bat
ti 1& 81,62%% so véi cudng do bé tong thiét ké so bd ban dau.

DaGi véi phuong phap sting bat ndy két hgp siéu am co: cudng
dé R=7,81 MPa vGi mau san thi nghiém; R=12,51 MPa vGi mau dam
thi nghiém. Pat ti lé dudi 100% so véi cuong do6 bé tong thiét ké so
b6 ban dau.

Qua cac két qua trén nhan thay: Xac dinh cudng dé chiu nén
cla bé tong bang phuong phap khoan mau tru (Idy mau hién
trudng) la phuang phdp chinh xac hon cac phuong phdp khac, do
mau nén thi nghiém dugc I8y ti chinh cdu kién can kiém tra nén
phuong phap nay sé cho két qua chinh xac nhat.

2. Cac phuong phap danh gia cudng do chiu nén bé tong dat
két qua: tir 81,62% dén 100% so vdi thiét ké cudng do ban dau vai

100
81.62

Nén mau
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mau dam thi nghiém va tir 90,08% dén 102,77% so vdGi thiét ké
cudng do ban dau v6i mau san thi nghiém. Tir d6 nhan thay ca ba
phuong phdp danh gid cudng do bé tong sé khéng cé su chénh
léch qua lén.

Nhdn xét chung: Khi s&t dung phuong phap pha hay (nén mau
lap phuong & san thi nghiém va khoan mau tru & dam thi nghiém)
sé cho két qua chinh xac han so véi phuong phap khong pha hay
(suing bat ndy két hgp vdi siéu am).

4, KET LUAN

Bai bdo da trinh bay két qua va mét s6 nhan xét sau khi so sanh
cac két qua thi nghiém. Cac di liéu thi nghiém dé danh gia cudng
d6 chiu nén khi st dung hai phuong phap trén da dugc thao luan
trong bai bao nay. Két qua thuc nghiém cing da chi ra phuong
phdp phé hdy sé chinh xac hon so véi phuong phép khong pha
hay. Vi vay khi danh gia cudng do chiu nén bé tong trong két cau
dam chiu udn bé téng c6t thép khuyén cao nén st dung phuong
phap pha huy.
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Nghién cuu ché tao cat nhan tao tu bun khéng
doc hai nao vet trong TP Ha Né6i - nguyeén ly
ché tao va cac yéu t6 anh huéng dén kha nang

tao hat

Study on the production of artificial sand from non-hazardous dredged sludge in Hanoi city-
principle and factor affecting the ability to granulate

>PHAM TRI THUC', PHAN HUY DONG?, LE THI HONG LINH?
'B6 mén Ky thuat Xay dung, Khoa Doanh trai, Hoc vién Hau can
2B mon Co dat - Nén mong, Trudng Pai hoc Xay dung Ha Noi
3Téng Coéng ty tu van xay dung Viét Nam - CTCP

TGM TAT

Nghién ciru tai ché bun nao vét tir he thang ao/hd, sng, cira bién thanh vat
ligu dép thay thé cho cat tw nhign da duge mat sd nude trén the gidi nghign
ciru va timg bude hoan thién cong nghe dé dua vao tng dung. Tuy nhién, van
dé nay can kha mai mé va chra dugc img dung & Viet Nam. Bai bao nay trinh
bay nguyén Iy ché tao va cac y&u td anh hudng dén kha nang tao hat coa vat
ligu dép dang hat tai ché tir bun nao vét (Recycled Granular Fill Material: R-
GFM). Tir céc két qué tron thir nghigm trong phang, tac gia dé xudt so do
nguyen Iy ché tao bun thanh vat ligu R-GFM. Dang theri khao sat mat sd yéu td
anh hwing dén kha ndng tao hat nhu: do 8m, thi gian bao duing va tran lai,
ham lwgng phu gia xi mang va polyme. Trong céc thi nghigm ban ha Tay (4 la
bun khang dac hai, duge khing ché di 4m trong khoang [ #; /), sau da tign
hanh tran vai phu gia xi mang (4f va polyme (A. San pham sau trgn ca dang
hat, tuy nhién do ban ca di &m |an nén cac hat van ca tinh déo. Céac ket qua
nghién cru cho thdy da 4m khi tron cd anh hudng dang keé dén kha nang tao
hat cia vat lisu R-GFM, cac mAu R-GFM khang the tao hat o |an tron ddu tign
khi str dung bun ca da &m ban dau lan hoiic bun & da dm gidi han chay va chi
cd thé tao hat khi tign hanh béo duiing va tran lai. Khé nang tao hat duge cai
thign dang ke va ca thé tao hat ngay tir |an train dau tign khi st dung bon & dd
dm giai han déo, diéu nay hoan toan phi hop vai cac két qué nghién ciw tai
Nhat Ban. Dang thi ndi dung nghién ciru da lam ré &nh huéng cia phu gia A
va Aden s hinh thanh céc hat rén tir bin sét, tdy theo ham lreng phu gia ma
vat ligu R-GFM cd cit hat twong duong véi cat san; sai san hodc ddm cudi.

Tir khaa: Cat nhan tao; vat ligu ddp (R-GFM); nguyen Iy ché tao.

ABSTRACTS

Recycling dredged sludge from lakes, rivers, and estuaries
into granular fill material as a substitute for natural sand
has been studied by several countries around the world and
gradually improved. However, this is still a new issue and
has not been applied in Vietnam. This paper presents the
manufacturing process diagram for converting sludge into
R-GFM. In addition, the authors investigated the effects of
moisture content, curing and remixing time, and the
content of cement and polymer additives on grain
formation. In the experiments, non-toxic West Lake sludge
() was used with moisture content controlled within the
range of [We; W.). The sludge was then mixed with cement
(X) and polymer (P) additives. The product after mixing had
a granular shape, but the particles were still plastic
because of the high moisture content of the sludge. The
research results showed that the moisture content at
mixing has a significant effect on the grain formation of R-
GFM. R-GFM samples could not form grains in the first
mixing when using sludge with high initial moisture content
or sludge at the flow limit moisture content. However, the
grain formation ability was.

Keywords: Artificial sand; recycled granular fill material (R-
GFM); manufacturing principle.
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1.GIGI THIEU

Ha Noi la thanh phé 16n nhat ca nudc, tap trung nhiéu song ngoi,
ao ho I6n. Hang nam mét khéi lugng 16n bun thai tir qua trinh nao
vét dugc d6 tai cac bai chia vai dién tich chi€ém ché dang ké gay 6
nhiém maéi trudng va tén kém trong x{ ly d6 thai. Trong khi d6 qua
trinh phat trién co s ha tang doi héi mot lugng I6n vat liéu dap,
théng thudng la cat. Vi du nhu dy an xay dung t6 hop ga Ngoc Héi
tai khu vuc Thanh Tri, Ha N6i v6i khéi lugng cat dap dén gan 5 triéu
m3[6]. Lugng cat nay thuong dugc khai thac ti cac mo cat trong nui
hodc lbng séng da tac dong nghiém trong dén diéu kién dia chat,
moi trudng sinh thai, sat 16 dat.

Hién nay, viéc nghién ctru tai ché bun nao vét thanh vat liéu dap
dang dugc nhiéu nudc trén thé gidi tiing budc nghién cliu ting dung
vao thuc tién, di dau la Nhat Ban vaéi cac gidi phap tai ché nhu trén trudc
(premixing method), tai ché bun thanh vat liéu nhe (super Geo-Material
lighweight soil) [13], cac gidi phap nay c6 thé tao ra vat liéu ¢ cudng do
mong mudn trong thdi gian ngan. Tuy nhién vat liéu sau trén cé tinh
dong nhat kém, khé kiém soat chat lugng, mat bang thi cong 16n, yéu
cau vi tri san lap khéng qua xa so vai vi tri nao vét.

Trong nhiing ndm gan day da cé nhiing nghién ctu tai ché bun
thanh vat lieu dang hat [12], day la ca s& khoa hoc quan trong dé
nghién ctu ché tao vat liéu R-GFM. D6i tugng nghién cdu cda bai
bdo nay la vat liéu dap dang hat (R-GFM) tai ché ti bun khéng doc
hai nao vét tir ao/hé trong thanh phé Ha Noi (Hinh 1). Do vay quy
trinh cdng nghé va san pham sau tai ché ciing phai phu hgp véi diéu
kién Viét Nam nhu: cac ao/hé noi dé véi quy mo nao vét khong Ion,
vi tri nao vét khong tap trung, khéng bé tri dugc mat bang san xuat
tai ché véi lugng I6n ma phai dua vé céc bai chia tap trung, noi dat
san cac nha xudng san xuat; phu gia cho qua trinh tai ché la xi mang e
PCB thuong mai théng thudng va polyme. Trong dé xi mang cé ' ;
chiic nang phat trién cuding do, polyme hap thu nudc, tao thanh cac
mang lién két bao quanh cac hat sét nhé va xi mang tao diéu kién
thuan Igi cho qua trinh thiy hoéa xi mang, tao thanh hat 16n c6
cudng dé nhat dinh [3], [8], [12]; bun dugc st dung trong tai ché la
bun khong doc hai tir hé Hoan Kiém, hé Tay v6i nhu cau nao vét Ién
khoang 1,3 triéu m?3, c6 thé tai stt dung cho muc dich xay dung [7].

Pé ché tao vat liéu R-GFM, cdn mét chuang trinh nghién cuu
toan dién nhu: nghién ctu nguyén ly ché tao; khao sat cac yéu té
anh hudng dén qua trinh ché tao; khao sat cac dac tinh ky thuat cta
vat liéu sau tai ché. Trong bai bao nay, tac gia tién hanh céc thi
nghiém so bo trong phong va dé xudt so d6 nguyén ly ché tao, dong :
thai khéo sat so bé cac yéu té anh hudng dén kha nang tao hat cla Hinh 3. C6ng tac Idy mau bun hé Tay

a) Mdu trgn trong phong b) Mdu tron hién truong
Hinh 1. Cdc mau vat liéu R-GFM tron thi trong phong thi nghiém va tai hién trutng

2.VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1. Vatliéu

2.1.1. Bun sét hé Hoan Kiém, hé Tay

Trong nghién ctu nay, cac mau bun hé Hoan kiém va hé Tay lan
lugt c6 ky hiéu la “H” va “W” dugc thu thap bang phuong phap tha
cdng tai cac vi tri khac nhau, do sau l1dy mau tir -0,6m dén -1m tinh
tUr cao trinh day H6 (Hinh 2, Hinh 3). Mau bun sau d6 dugc luu trir
trong thung kin dé dam béo han ché tac dong ctia méi trudng bén
ngoai.

Bang 1 tdng hgp mot sé tinh chat vat ly clia cdc mau bun dugc
thi nghiém theo cac tiéu chuan nhu TCVN 4196:2012, TCVN
4197:2012, TCVN 8726-2012; thanh phan hat ctia cac mau bun dugc
thi nghiém theo TCVN 8726:2012 (Hinh 4, Hinh 5); két qua thi
nghiém thanh phan kim loai ndng bang phuong phap phé phat xa
Plasma theo tiéu chudn TCNB-ICP 01/04 cho thdy bun khéng chia
ham lugng kim loai nang vugt nguéng cho phép theo qui chuin
quéc gia QCVN 07:2009/BTN!\{|_T (Hinh 6, H‘lnh’7')a['3‘]‘ [5], [1 4].‘ -

L S )

:

Bang 1. Chi tiéu vat ly ciia cdc mau bun [3]
S6 hiéu mau (H) Ma&u bun hé Hoan Kiém
Chi tiéu vat ly Hi H> Hs Ha Hs Hs H- Hs Ho Hio
D6 &m tu nhién, W (%) 200,2 203,2 | 197,8 | 201,3 | 205,1 198,5 195,8 200,4 203,5 195,8
Gidi han chay, Wi (%) 88 88,6 85,2 | 83,8 84,7 82,5 87,6 88,3 82,7 82,2
Gidi han déo, Wr (%) 59,3 57,8 584 | 52,7 54,5 56,8 60,1 55,9 58,2 57,4
Ham lugng chat hitu co, (%) 4,8 5,3 7,15 6,2 7,9 7,05 6,5 5,8 8,75 6,29
pH 7,05 7,1 6,7 6,9 6,6 7,2 7,05 7,2 7,15 7
Khéi lugng thé thich () 1,21 1,25 1,29 | 1,24 1,22 1,27 1,25 1,32 1,45 1,36
S6 hiéu mau (W) Mau bun hé Tay
Chitiéu vat ly Wi W> Ws 4 Ws We Wy Ws Ws Who
D6 am tu nhién, W (%) 210,9 202,5 |216,3|204,1 | 1954 201,5 208,7 212,3 198,6 202,7
Gidi han chay, Wi (%) 92,1 87,5 91 90,2 85,6 88,2 87,9 89,3 88,7 90,6
Gidi han déo, Wr (%) 60,68 64,82 6242|6212 | 635 65,8 61,1 68,3 62,5 64,1
Ham lugng chat hiiu co, (%) 7,2 6,5 7,1 5,75 6,1 4,9 5,6 7,1 6,35 6,45
pH 6,1 6,2 6 5,8 6,15 5,9 6,3 6,2 6,4 6,15
Khéi lugng thé thich () 1,18 1,23 1,26 | 1,34 1,35 1,39 1,5 1,57 1,42 1,39
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Hinh 7. Ham lugng Kim loai ndng mau dat bun hé Tay [5], [14]

2.1.2. Phu gia xi mang va polyme

Xi mang Portland thuong mai thong thudng dugc st dung lam
phu gia trong cai tao bun [1], [3], [9], [12]. Hinh 8 thé hién mét s6
hagp chat héa hoc chinh c6 trong xi mang, dugc xac dinh theo TCVN
141:1998 [3].

oty Cobi Tl 1Pl P

5 4 ) |: [l m = -

a0 S A203 Fed Mg 5032
chi tidsa phan tich

Hinh 8. Cac chdt hda hoc chinh trong mau xi mang [3]

Phu gia polyme st dung trong nghién ctu nay la mét loai
polyme axit acrylic dang bét, cé tinh déo dinh va hut nudc cao (Hinh
9), cdng thuc 1 trinh bay géc héa hoc clia mét loai polyme tiéu biéu.

Acryl acid Sodium acrylate
~CHy,~CH -\ (~CH,~CH (1)
COOH COONa
n m

P07

a) Mau polyme

Hinh 9. Mau polyme ¢4 tinh déo va hit nudc cao

2.2. Phuong phap thi nghiém

Phuong phap tron mau tham khao phu luc D tiéu chudn TCVN
9403-2012, phuong phap xéac dinh d& dm theo tiéu chudn TCVN
4196:2012, phuang phap xac dinh thanh phan hat theo tiéu chuan
TCVN 8726:2012.

Vat liéu tron gém c6: bun udt, xi mang va polyme. Tién hanh ché
bi maiu & cac trang thai d6 &m ban dau W, d6 4m gidi han chdy WL
va d6 4m gidi han déo Wrdé theo déi dnh hudng ctia d6 §m dén kha
nang tao hat. Cac cap phoéi mau nhu Bang 2.

Bang 2. Cap phéi cac mau R-GFM khao sat anh hudng clia d6 am
dén tao hat

b) Polyme hut nudc

posmche | KnO Ty 18 xi Tyle | Thoigian
T lugng N bdo
bi mau Wo N mang, X/B polyme, N
bun uét, dudng, t
(%) (%) P/B (%) R
B (%) (ngay)
5;7;10; 0;0,1;0,2;
Wo=W 100 15; 20 0,4 28
5;7:10; 0;0,1;0,2;
Wo=W 100 15; 20 0,4 28
5;7:10; 0;0,1;0,2;
Wo=Wp 100 15; 20 0,4 28

Ma&u sau khi trén dugc bao quan trong thung xép kin dé tranh
téc dong chla madi trudng bén ngoai, theo déi sy thay d6i d6 am va
kha nang tao hat sau 28 ngay. Ti€p tuc xac dinh thanh phan hat cho
cac mau trén & doé am gidi han déo, vi day la cdc mau c6 kha nang
tao hat t6t nhat [11], [12].

3.KET QUA VA THAO LUAN

3.1. Nguyén ly ché tao

Tu cac két qua tron thir nghiém trong phong, qua nhiéu lan hiéu
chinh, tac gia dé xuat nguyén ly ché tao bun thanh vat liéu R-GFM
trong phong thi nghiém theo cac buéc nhu sau:

Budc 1: Ldy mau, thi nghiém dac tinh ly, hda, danh gia kha nang
tai ché bun.

Sau khi Idy mau, bun phai dugc lam céc thi nghiém xac dinh cac
dac tinh ly, hda co ban. Tu dé danh gia kha ndng tdi st dung thong
qua viéc xac dinh ham lugng céac kim loai nang c6 trong cac mau
bun lam co s danh gia ngudng chat thai nguy hai theo qui chuén
qudc gia QCVN 07:2009/BTNMT.

Budc 2: Tach nudc, kiém soat do 8m clia bun trudc khi tron cdp
phdi mau.

Dd 8m cla bun khi trén mau cé dnh hudng rat 16n dén cudng
d6 va kha nang tao hat cla vat liéu sau tai ché [13]. Do vay, trudc khi
tai ché bun thanh vat liéu dép, bun phai dugc kiém soat d6 dm. Cac
két qua nghién ctu cho thdy do dm tét nhat cGa bun khi tron cap
phdi ndm trong khodng [Ws; W], day la khodng do &m tét nhat dam
bao cho xi mang thay hoa, phat huy hét tac dung [11], [12].

Sau khi tach nudc ra khéi bun, d6 8m dé ché bi mau mong muén
sé dugc xac dinh bang cach diéu chinh lugng nudc trong trong bun
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theo céng thic:
pn 2 M= W) 2
1+,

Trong d6: An 1a lugng nuéc can bé sung, Ws 1a d6 8m trang thai
ban dau, W2 d6 8m & trang thai ché bi mong muén, théng thudng
Wo= [Whp; WA];

Budc 3: Trén cap phoi bun véi phu gia.

Phuang phap tron cé anh huéng |6n dén su phat trién cudng do
cUa vat liéu sau tai ché. Cac yéu t6 anh hudng clia phuong phap tron
gém: thiét bj trén va trinh ty tron. Doi véi cac thi nghiém trong
phong cé thé loai bé anh hudng cla thiét bi tron. Tuy nhién khi tron
vGi khéi lugng I6n ngoai hién trudng nén tron loai thiét bi c6 kha
nang lam toi déu dat, dam bao tinh déng nhat. Theo céac két qua
trén thir trong phong thi nén tron bun + xi mang trudc, ddm bao
cho xi mang dugc tron déu, hinh thanh cudng do6 cha dat; sau dé
ti€p tuc tron polyme, lic nay polyme sé hap thu nudc tao thanh cac
mang keo dinh, lién két cac hat sét nhé tao thanh cac c¢& hat khac
nhau, diéu nay gilp cho qua trinh tao hat tr& nén ré rét hon [3], [8].

Budc 5: Bao dudng va tron lai.

Muc dich cda viéc bdo dudng la dé xi mang va polyme thay héa
va phat huy hét tac dung. T6c d6 thiy héda ctia xi mang dién ramanh
mé & ngay nhiing ngay dau tién sau khi tron, sau dé dién ra cham
hon & céc ngay tiép theo; téc d6 thiy hoda t6i da dat khoang 95% va
dat khoang 85% trong 7 ngay dau tién, trong khi dé chi can thoi gian
1a 4 gi& d€ polyme c6 thé thly héa hoan toan [2]. Do vay tac gia lua
chon thaoi gian bdo duéng la 7 ngay sau khi trén hon hgp (B:X:P). Sau
7 ngay bado dudng, xi mang va polyme thdy héa manh mé lam cho
d6 am gidm dang ké, tién hanh tron lai d€ qua trinh tao hat ré rang
hon.

Hinh 10 trinh bay so d6 nguyén ly ché tao vat liéu R-GFM trong
phong thi nghiém:

Bun khéng doc hai

A 4

Thi nghiém dac tinh ly, hda, danh gia kha nang
tai st dung

Pat l

Tach nudc, kiém soat do dm trudc khi trén cap phdi
mau, d6 &m ché bi: W, = [W,; W]

Trén bun + xi mang, thdi gian trén 10 phat

Trén hén hgp (bun, xi mang) + polymer, thai gian
tron 10 phat

\ 4
Bao dudng va tron lai

Hinh 10. Nguyén Iy ché tao buin thanh vét liéu R-GFM

3.2. Két qua khao sat anh hudng cia d6 am dén kha nang
tao hat ctia vat liéu R-GFM

Hinh 11 thé hién hinh &nh ngay sau khi trén cGla cdc mau R-GFM
khi trén & cac d6 8m khac nhau ctia bun, két qua trén cho thay cac
mau R-GFM khéng thé tao hat khi tron & d6 &m tu nhién, mau cé
dang von cuc khi trén & & 8m giGi han chay va chi c6 thé tao hat
khi trén mau & d6 4m gidi han déo.
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a) tron & do 4m ban dau W b) trdn & do am gidi han chdy WL ¢) trdn & do &m gidi han déo We
Hinh 11. Hinh anh tao hat ngay sau khi tron cac mau R-GFM & thai di€m ngay sau khi
tron, t=0ngay
Hinh 12 thé hién hinh anh tao hat sau 7 ngay bao duéng va trén lai,
két qua cho thay kha nang tao hat clia cicmau R-GFM cé surthay d6i dang
ké. Véi cdc mau ché bi & dd am ban dau W cho hinh anh dang vén cuc,
chua hinh thanh hat rd rang; véi caéc mau ché bi & d6 am gidi han chay cho
hinh anh dang hat, d4t sau tron c6 d6 am [6n va tinh dinh cao; véi céc mau
dat ché bi & d6 am gidi han déo cho hinh dnh tao hat ré rang, cac hat phan
b6 déu.

) trén & d6 &m ban ddu W b)tron & 4m gidi han chay Wi ©) trdn & d &m gidi han déo W
Hinh 12. Hinh &nh tao hat cic mau R-GFM sau khi bdo duging va tron lai & thai diém t

=7 ngay

Cac két qua nghién clru & trén cho thay: dé am cda bun tai thoi
diém trén mau c6 anh hudng rat I6n dén kha nang tao hat, cdc mau
c6 kha ndng tao hat t6t nhat khi trén & @6 4m trong khoang [We; W4.
Ngoai ra thoi gian bao dudng va tron lai la mot yéu t6 gitip cho kha
nang tao hat t6t hon.

3.3. Két qua khao sat anh hudng ctia ham lugng phu gia xi
mang, polyme dén kha nang tao hat ctia vat liéu R-GFM

Hinh 13 trinh bay anh hudng ctia phu gia xi mang dén kha nang
tao hat clia vat liéu R-GFM, cac dudng cap phdi trén biéu d6 thé hién
vung rd rét: vung bun ty nhién, vung cat tu nhién, viing vat liéu R-
GFM. Két qua cho thay ham lugng xi mang c6 dnh huéng dang ké
dén thanh phan hat, kich thudc hat téing dan theo ham lugng xi
mang, dudng cap phoi hat c6 do déc I6n cho thay ¢ hat tuong doi
déng déu. Diéu nay duac ly gidi do qua trinh thay hoa xi mang da
hap thu lugng nudc trong bun, cic san phdm ctia qua trinh thay héa
xi mang CSH, CAH chiém cho trong cac 16 réng tao cau ndi lién két
cac cum cét liéu hinh thanh két cau khung trong cau trdc ciia mau
dat [3], [10].
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Hinh 14, Hinh 15 trinh bay anh hudng ctia polyme dén kha nang tao
hat, v&i cing ham lugng xi mang thi kha nang tao hat tang dan theo
lugng polyme. Khi ham lugng polyme 0,1% thi cdc c& hat c6 dudng kinh
d>2mm chiém tir 35% dén 50% tuong duong vdi cat san dén séi san.
Khi lugng polyme 0,4% thi cac c& hat c6 duang kinh d>5mm chiém tir
40% dén 60% tuang duong vai dam cudi [4]. Diéu nay dugc ly gii tir co
ché tao hat clia polyme, cac hat polyme dang bét min ngdm nuéc va
tr& thanh keo két dinh, nh& dé cac hat sét dugc dinh két vai nhau, trong
qua trinh tron cac hat dat min tir bun 1dng sé tao thanh cac hat dat roi
c6 kich thudc 16n hon nhiéu so véi hat sét nhumo ta Hinh 16 [11],[12].
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Hinh 16. Co ché tao hat ctia polyme

Hinh 17 cho thay khi khéng cé polymer hodc ham lugng
polymer nhé 0,1% thi cap phdi hat xau: chia nhiéu hat cat nho, it
hat thé va hat san. Khi ham lugng polymer tir 0,2% dén 0,4% thi cac
chisé Cu>4, C=(1+3), dat c6 cap phdi tét hon.
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4.KET LUAN

Tu cac két qua tron thi trong phong thi nghiém, tac gia da dé
xudt trinh ty cac budc trong ché tao vat liéu R-GFM, tir d6 so d6 hoa
nguyén ly ché tao. Dong thoi danh gia so bd mot s6 yéu té anh
hudng dén kha nang tao hat cta vat liéu R-GFM nhu: d6 am, thai
gian bao dudng va tron lai, ham luong phu gia. K&t qua nghién ctu
cho thay:

Cac mau R-GFM khéng thé tao hat khi trén & d6 &m ban dau
hodc d6 4m gidi han chay ca bun. Kha ning tao hat dugc cai thién
va c6 thé tao hat rd rang khi trén & d6 4m gidi han déo.

Kha nang tao hat clia cac mau tron & d6 &m ban dau va doé &m
gidi han chdy dugc cai thién dang ké khi tién hanh bdo duéng va
tron lai mau, thai gian bado dudng cang dai thi kha nang tao hat cang
dugc cai thién.

Kha nang tao hat clia cac mau ty lé thuan véi ham lugng xi mang
va polyme. Khi ham lugng xi mdng X=(5+7)%, polyme P=(0,1+0,2)%
thi cdc mau R-GFM c¢6 c& hat tuong duong vdi cat san, khi ham lugng
xi mang X=(10+20)%, polyme P=(0,2+0,4)% thi cdc mau R-GFM c6
¢& hat tuong duong véi soi san va dam cudi.

Khi khong cé polyme hodc ham lugng polyme nhd, khoang
0,1% thi cadc mau R-GFM c6 cap phdi hat xau. Cap phdi hat dugc cai
thién dang ké khi ham lugng polyme P=(0,2+0,4)%, khi dé dat c6
cap phdi tét han, thé hién & cac chi s6 Cu>4, C=(1+3).
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Phan tich nhing yéu t6 dinh hinh tuong lai cua

két cau thep

Analysis of the factors that shape the future of steel structures
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TGM TAT

Muc tiéu ciia bai bao 1a phan tich nhitg yéu td dinh hinh tuong lai
ciia ket cau thép trong bai canh phat trién manh mé cia ky thuat va
cong nghé ciing nhu cac yéu céu vé phat trién bén vimg. Cac yéu ti
duoc phan tich sé dugc chia [am hai nham: trién vong va thach thirc.
Trign vong tuong lai cia ket cdu thep dén tir nhu céu st dung thép
gia tang, nhitng dgt pha trong cing nghé sén xudt thép, sy cai tién
trong kj thuat tai ché thép, xu hwdng chuyén ddi ki thuat sd. su
phét trién vii bdo cda tri tué nhan tao va tinh dap tng cia két cau
thép ddi vai cac yéu céu vé phat trién bén viing. Trong khi da, trong
lai cia ket cdu thép ciing ddi dign vai nhirng thach thirc mang tinh
toan cdu nhu: cang thang thong mai qudt t&, tac dong cia dai dich
COVID-19, sw bign dang vé gia thép, van dé an toan lao dang trong
nganh thép ciing nhu nhitng quan ngai vé mai trudng trong viéc sén
xuft va str dung két cu thep. Két qua phan tich cho thay réng viec
ap dung nhitng ddi mai vé cang nghé trong viéc sén xuat va tai ché
thép can di kem vai cach thic gidi quygt cac mdi quan tam vé an
toan va mai truing dé dam bao trong lai day trién vong cho nganh
xy dung thep.

Tir khda: K&t cdu thép; phat trién bén viing; tai ché thép; tri tug
nhén tao; quan ngai v& mai trudng; thach thic toan céu.

ABSTRACT

This article aims to analyze the factors that shape the future of steel
structures in the context of strong developments in engineering and
technology as well as requirements for sustainable development. The
analyzed factors will be divided into two groups: prospects and
challenges. The future prospects of steel structures come from:
demand for steel increases, breakthroughs in steel production
technology, improvements in steel recycling techniques, digital
transformation trends, amazing development of artificial intelligence
and the adaptiveness of steel structures to sustainable development
requirements. Meanwhile, the future of steel structures also faces
global challenges such as: international trade tensions, the impact of
the COVID-19 pandemic, fluctuations in steel prices, and labor safety
issues in the steel industry as well as environmental concerns in the
production and use of steel structures. The analysis shows that the
adoption of technological innovations in steel production and recycling
needs to be accompanied by solutions to address safety and
environmental concerns to ensure a promising future for the steel
construction industry.

Key words: Steel structures; sustainable development; steel recycling;
artificial intelligence; environmental concerns; global challenges.

1. DAT VAN DE

Cd sé ha tang dong vai trdo quan trong trong céng cudc phat
trién kinh té&, xa hoi ciia mbi quéc gia va réng hon 1a & quy mé
toan thé gigi. Diéu dé cho thdy linh vuc cong nghiép xay dung
ludn cé vi tri then chét trong cdu trac kinh té€ va cong nghiép
toan cau. Trong d6, vdi vai trd da dién ciia minh trong co sé ha
tang, giao théng, nha &, ..., thép la vat liéu khéng thé thiéu trong
xay dung hién dai va nganh cong nghiép thép van la nén tang
cla xa héi phat trién bén viing. Diéu nay |a nhd vao nhitng pham
chét tuyét v&i cla vat liéu thép: tinh linh hoat trong thiét ké, ché
tao va lap dung; su dé dang va thuan tién trong viéc két hop vdi
cac loai vat liéu khac; tinh an toan va dé bén cao; thai gian thi
céng nhanh; su phu hgp véi xu hudng phat trién bén viing nh&
vao kha néang tai ché, ...

106| XAYDUNG 02.2024 | ISSN 2734-9888

& quy mé nganh, ciing nhu & nhiéu nudc xuat khau thép
khac, nganh thép tai Viét Nam da trdi qua nhiéu thang tram
trong nhirng ndm gan day, ching kién su tdng truéng dang ké
nhung cing d6i mat nhiéu thach thic. V6i hon 90% lugng tiéu
thu thép trong nudc dén tir nganh xay dung, sy tang truéng
cGa nganh thép tai Viéet Nam nhd su vao bung né clia cdc dy an
co s& ha tang va dé thi héa ngay cang gia tang. Du cé nhiéu co
sG san xuat thép va la nudc xudt khiu thép xay dung, Viét Nam
van phai nhap khdu mot lugng thép dang ké, dac biét 1a thép
chdt lugng cao dé€ dap Ung nhu cdu ngay cang tang [21-22].
Nhiing thach thic ma nganh thép Viét Nam dang gap phai bao
g6bm kha ndng du thira cong suat néu tat ca cac du an theo ké
hoach déu dugc thuc hién, su xung dot thuong mai do phai doi
mat vGi cac cudc diéu tra chéng ban pha gia va chéng trg cap
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tl mot s6 nudc [14, 5] cing nhu nhitng quan ngai vé mdi
trudng.

Trudc nhitng yéu cau vé bén viing, hiéu qua va sdng tao &
moi linh vuyc trong ky nguyén sé, két cau thép ngay cang dong
vai tro quan trong hon trong nganh xay dung hién dai. Tuy
nhién, su thay déi nhanh chéng vé moi mat trong thé gidi hién
dai da &nh hudng I6n dén su phat trién cta két ciu thép va do
vay tuong lai cha két cdu thép du doan sé dugc xac lap béi nhiéu
yéu t6 quan trong khac nhau. Bai bdo nay nhdam muc dich phan
tich nhiing yéu t6 dinh hinh tuong lai cta két cau thép, khong
chi vé mit trién vong tuang lai ma con bao gém nhiing thach
thic mang tinh toan cau.

2. TRIEN VONG TUONG LAI

Trién vong tuang lai ctia két cau thép la kha ré rang, dugc hd
trg bdi cac yéu t6 dnh hudng tich cuc dén su phat trién cla két
cdu thép nhu: nhu cau toan ciu vé thép gia tang; su phét trién
manh mé cla ky thuat va cong nghé; xu hudng chuyén déi ky
thuét s6 va tinh thich Gng cla két cau thép d6i véi cac yéu cau
vé phat trién bén viing. Cac yéu té nay sé dugc phan tich sau day.

2.1. Nhu cau toan cau

Qua trinh do6 thi héa nhanh chdng, dac biét la & cac nudc
dang phat trién, da thuc day nhu cau vé két cau thép. Véi cac du
an co s6 ha tang quy mo 16n va nhiing yéu cau cap thiét phai mé
réng dé thi, Trung Quéc va An D6 1a nhiing nudc tiéu thu thép
dang ké [21-22]. Theo s6 liéu cha Hiép hoi thép Thé gidi [21-22],
nhu cau s dung thép trén toan cau hién nay dang & muc cao.
Theo @6, muc tiéu thu thép thanh pham trén toan thé gidi trong
vong 10 nam (ttr 2008 dén 2018) tang tur 1.230 triéu tan 1én 1.712
triéu tan va du kién sé ti€p tuc tdng. Trong téng lugng thép sén
xuat trén toan cau, 52% dugc sir dung trong két cau xay dung va
ha tang.

2.2. Dét pha trong cdng nghé san xuat thép

Hién nay, nhiéu phuang phap san xuat thép tiét kiém nang
lugng hon dugc ddy manh nghién cdu va ap dung. Phuang phap
luyén bang 16 hé quang dién (Electric Arc Furnace - EAF) stt dung
nhiéu kim loai phé liéu hon va tiéu hao it nang lugng hon cac
phuong phap luyén thép truyén théng nhu 16 cao (Blast Furnace
- BF) hodc 16 cao théi oxy (Basic Oxygen Furnace - BOF) [11]. Bén
canh d6, nhitng cong nghé san xuat thép mang tinh dét pha nhu
cong nghé san xuat thép dua trén hydro cling dang dugc nghién
clru d€ gidm luong khi thai carbon [6].

Theo Co quan nang lugng Quéc té (International Energy
Agency - IEA), hién tai, viéc san xuat thép dua trén dién phan va
qua trinh khir cacbon da c6 nhiing tién trién mang tinh dot pha
[7]. Suthanh cong trong viéc thir nghiém cac tuyén san xuat thép
theo céng nghé Dién phan nhiét dé thap (Low Temperature
Electrolysis - LTE) va cong nghé Dién phan oxit néng chay
(Molten Oxide Electrolysis - MOE) da tao co héi dé viéc khi
cacbon trong san xuét thép theo cac cdng nghé nay c6 thé tién
hanh dugc tir cudi thap ky nay. Clng trong nam 2023, du an
SIDERWIN (mét dy an dugc tai trg béi Chuang trinh nghién clu
va cai tién European Union’s Horizon 2020 @& phat trién cong
nghé san xuat thép khong phat thai CO,) da thit nghiém thanh
cong cong nghé LTE lan dau tién tai mot don vi san xuat véi quy
mo céng nghiép. Trong khi do, Electra (mét cong ty & Hoa Ky
chuyén vé san xuat thép vdi lugng phat thai thap) dang xay dung
mot co s& v6i quy mé thuong mai dé 1an dau tién san xuat kim
loai c6 gia tri cao st dung céng nghé MOE va du kién thép san
xuat bang cong nghé nay sé c6 mat trén thi trudng tir nam 2026.

Thuc ra, chat lugng clia thép da luén dugc cai thién lién tuc
ké tur khi thép dugc sdn xuat 1an dau tién vao thai ky d6 sét vdi
nhing né luc khéng ngiing nhu: gidm ham lugng cacbon, bé
sung thém cac kim loai va vat liéu khac nham lam cho vat liéu
thép bén hon va dap ing dugc tét hon cac yéu cau cu thé nao
dé. Nhiing né luc nay da thanh céng nhung di kém vdi chi phi
gia tang va lam anh huéng dén gia thép toan cau. Hon nia, véi
phuang phéap san xuat thép truyén théng thi thép dat cuéng do
cao thudng phai trad gia bai sy mat di tinh déo va diéu nay lam
han ché rat nhiéu (ing dung cua vat liéu thép. D& gidi quyét van
dé d6, nam 2020, cac nha nghién ctiu tai khoa ky thuat co khi cha
DPai hoc Hong Kdéng va Phong thi nghiém qudc gia Lawrence
Berkeley da phat hién ra mét cach kha thi d€ tao ra thi c6 thé
dugc mo ta la “siéu thép” [9]. Theo @6, thép dugc san xuat theo
cach thic mai c6 tén goi la “phuong phéap bién dang va tach 6p
ranh gigi hat mgi”. Vi phuong phép nay, thép dugc san xuat ra
c6 cudng dé cao 6 muic d6 khang nut chua ting cé, nhung van
dat dugc do dai siéu cao gilp ngdn ngua su pha hoai gion sém
clia vat liéu. Ngoai ra, “siéu thép” dugc cho la cé tiém nang I6n
dugc st dung trong cac ing dung khac nhau bao gom: 4o siéu
chéng dan; day cap cau; xe hai va xe quan su trong lugng nhe;
hang khéng v try; buléng va dai 6c cudng dé cao. Dac biét, cac
nha nghién ctru nhan dinh rdng “siéu thép” cé nhiing uu diém
néi bat nhu chi phi nguyén vat liéu thap, gia céng cdng nghiép
don gian bang cac quy trinh cén va 0 théng thudng.

2.3. Ky thuat tai ché thép tién tién

Thép la mot trong nhimng loai vat liéu xay dung bén viing
nhat hién nay nhd vao kha ning c6 thé téi ché lién tuc cla né.
Tuy nhién, ham lugng déng (Cu) cao trong thép tai ché (0,1%)
lam cho thép tai ché dé nut trong qua trinh ché tao, vdi su phat
trién va cai ti€én khong ngling, ky thuat tai ché€ vong kin va pha
loang phé liéu lién tuc, dugc phat trién bdi mét nhém cac nha
khoa hoc Anh [1] d4 c6 thé giup kéo gidm dugc ham lugng déng
xuong dudi muic 0,1% trong thép tai ché.

2.4. Xu huéng chuyén dai ky thuat sé

Mot vi du xuat sdc cho viéc chuyén déi s6 thoi ky dau trong
xay dung [a mé hinh théng tin xay dung (Building Information
Modeling - BIM). Xuat hién t&r nam 2002 va dugc quan tam nhiéu
trong hai thap ky qua, BIM dugc danh gia la mét qua trinh toan
dién dé tao va quan ly thong tin cho mét tai san dugc xay dung.
Y tudng chd dao cGia BIM Ia xay dung mét tda nha do trudc khi
xay dung no trén thuc té dé giai quyét cac van dé ciing nhu dé
mo phéng va phan tich cac tac ddng tiém an [3]. Dua trén mot
m& hinh thong minh va dugc kich hoat bsi nén tdng dam may,
BIM tich hgp drliéu da nganh, cé ciu tric dé tao ra mot dai dién
ky thuat s6 clia mot tai san trong sudt vong doi clia no, tu lap ké
hoach va thiét k& dén xay dung va van hanh, bao gém ca viéc hé
trg nhiing qua trinh nhu: quan ly chi phi, quan ly xady dung va
quan ly du an. V6i su hé hg manh mé tir bé suu tap cac phan
mém trong hé sinh thai cda BIM (AutoCAD, Civil 3D, Revit,
Autodesk Forma, Navisworks Manage, Advance Steel, Insight,
ReCap Pro, ...), viéc Ién k& hoach, thiét ké, xdy dung va van hanh
cac cong trinh thép trd nén thuan tién haon bao gid hét va ludn
dam béo dugc céc tiéu chi vé chi phi, ti€én dé cing nhu chat
lugng cong trinh.

Hién nay, cling nhu nhiéu nganh c6ng nghiép khéc, nganh
Xay dung thép cling dang trai qua qua trinh chuyén d6i ky thuat
s6. Cac gidi phap cong nghiép 4.0, phan tich di liéu va tu déng
héa dang dugc 4p dung ngay cang phé bién hon dé tang hiéu
qud, gidm chi phi va nang cao kha nang canh tranh cho nganh
cong nghiép nay [16].
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2.5. Su phat trié€n vii bao cha tri tué nhan tao
Trong mot thé gidi chuyén déng nhanh chéng, tri tué nhan tao
(Artificial Intelligence - Al) gitp phét trién cdc mé hinh théng minh dé
hé trg dac lyc cho moi khia canh trong xay dung. Lién quan dén linh
vuc thiét k&, rat nhiéu phan mém va cac bd cdng cu ma Al nguén mé
xuat hién trong nam 2022, trong d6 Stable Diffusion va Midjourney
dang dugc don nhan va thi nghiém béi dong dao cong dong kién
truc su va ky su xay dung. Stable Diffusion [15] gitp ngudi s&f dung cé
thé tao ra bat ky hinh &nh nao theo y muén chi bang cac cau lénh chi
dan gian. Midjourney [10] Ia mét chuong trinh tri tué nhan tao dé tao
ra hinh anh tU cdc mo ta van ban, tuong ty nhu Stable Diffusion va st
dung cong nghé ca ban dugc suy doan dua trén Stable Diffusion.
Hinh 1b thé hién phdi cdnh mét cong trinh thép dugc thiét ké véi su
ho trg két hgp gilra hai cong cu Stable Diffusion va Midjourney tirban
hoa g6c clia Adam Christopher & Hinh 1a [2].
ac

@

Hinh 1. Phdi canh cong trinh thép (b) dugc dung bang cac cong cu Al la Stable
Diffusion va Midjourney tir ban hoa goc (a)

Chua ban dén tinh kha thi vé giai phap két cau cho nhiing phdi
canh do Al tao ra nhung cé mét diéu rat ré rang rang Al da dinh hinh
lai quy trinh thiét ké mdt cong trinh xay dung. Theo dé, phéi canh
kién trac c6 thé dugc tao ra chi bdi vai cau Iénh van ban don gian.

Bén canh dd, viéc sir dung cac robot théng minh gidp rat ngan
tién d6 thi cong cong trinh dang ké, nhat la d6i v6i cong trinh thép
dugc xay dung theo maédun. Cong nghé Al cling con c6 thé giup
qua trinh van chuyén cac phan clia cong trinh thép hay toan bé
cong trinh dugc san xudt trudc tai nha xudng dén cong trudng dé
san sang cho viéc 1ap dung.

2.6. Két cau thép dap tiing dugc yéu cau phat trién bén
viing

Phét trién bén viing la xu thé khéng thé dao ngugc. Tat ca cac
qudc gia thanh vién Lién hgp quéc da thong qua chuang trinh nghi
su 2030 vi su phat trién bén viing vai trong tam la 17 muc tiéu phat
trién bén ving [18]. Theo d6, ndi ham clia muc tiéu s6 11 1a “Lam
cho cac thanh phé va nhing khu dinh cu cia con ngudi trd nén kién
8, an toan va bén viing”, da dat ra yéu cau déi véi nhimng nha thiét
ké& va thi céng cdng trinh trong viéc thic ddy viéc st dung hiéu qua
cac nguén tai nguyén, viéc duy tri va phuc hoi cac hé sinh thai ciing
nhu viéc gidm thi€u chat thai. Trong nd luc chung d6, nganh xay
dung cling cé nhiing budc ti€n quan trong trong viéc phat trién cac
loai vat liéu “xanh” nhu: thép tai ché, gach khéng nung, da ché, bé
téng nhe, tam lgp sinh thai, san sinh thai, x6p cach nhiét, ... La mot
trong nhimng vat liéu dugc st dung lam két cdu chiu lyc chinh cho
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c6ng trinh xay dung, thép dap tng dugc cac yéu cau vé phat trién
bén viing dua vao nhimng dac diém néi bat sau.

2.6.1. Vat liéu thép c6 thé duogc tai ché lién tuc

Thép laloai vat liéu c6 kha nang tai ché rat cao nh& vao dac tinh
luyén kim doc dao ctia nd, khéng bi phan huy theo thaoi gian nhu
cac loai vat liéu khac déng thai ludn git dugc cudng dé clia n6 cho
du dugc tai ché bao nhiéu Ian. Bén canh d6, cac dac tinh tu tinh cla
phé liéu thép, dac biét la tinh chat c6 thé nung chay va kha nang
duc linh hoat lam cho viéc xt ly va tai ché tré nén don gian va tiét
kiém. Hon nira, quy trinh tai ché thép (Hinh 2) ciing kha don gian va
khong tiéu thu nhiéu nang lugng so véi viéc tai ché cac vat liéu khac
nhu bé tong c6t thép. Viéc tai ché thép dong vai trd quan trong
trong viéc kéo giam viéc lang phi nguén tai nguyén thién nhién.
Trung binh khoang 1.085 triéu tan thép dugc tai ché mbi nam trén
toan thé gidi, chiém 40% lugng thép san xuat dugc. So vdi viéc san
xudt thép tir khai thac quang kim loai, viéc tai ché thép da giup kéo
giam 950 triéu tan khi thai COz, 1 ty tan quang sit va muc nang
lugng tucng duang dé dét khodng 280 triéu tan than [19]. Hon niia,
qua trinh kh(t cacbon trong san xuat thép tir phé liéu cling dang tién
trién véi cac gidi phap nhu thay thé khi dét tu nhién béng hydro,
sinh khéi, cacbon sinh hoc [6].

Thu thép > Phan loai
|
Nér:l),.-' Ep —=| MNghign / Cit nhd
|
Nig — Tinh ché
|
Hda ran :’LTao hinh .| Fhan phoi dén nha
[thanh dang thai) may, céng trudng

Hinh 2. Quy trinh tai ché thép

2.6.2. Viéc gia cong vat liéu thép it lang phi

Viéc t6i uu hoa ngay tU giai doan thiét ké va viéc chon lya khuén
duc phu hgp vai yéu cau thiét ké gitp tranh lang phi trong qua trinh
gia cong két cau thép. Nhiing phan thua sau gia cong sé dugc tai
ché dé tan dung triét dé vat liéu. Bén canh do, su hé trg cia nhiing
céng cu thiét ké va quan ly tién tién trong hé sinh thai ctia BIM va
cac quy trinh gia céng hgp ly trong tiing céng doan hoan thién san
pham (vé sinh bé mat, phun bi, son phd, ...) gitp han ché dén muc
t6i da hao hut trong qua trinh gia céng vat liéu thép, tiét kiém
nguoén tai nguyén, gop phan bao vé méi trusng.

2.6.3. Két cau thép giup tdi uu chi phi xay dung

Ngay nay, két cdu thép da trd thanh lya chon hap dan vé mat
kinh t&€ cho nhiéu duy &n xay dung do c6 thé t8i uu héa chi phi theo
nhiéu cach khac nhau dua trén céc khia canh khac nhau nhu dugc
phan tich trong Bang 1.

Nhing khia canh t&i uu hoa chi phi trong viéc st dung két cau
thép nhu da trinh bay trong Bang 1 cling phan nao phan anh dugc
nhiing xu huéng mai clia két cau thép. That vay, néu cac khia canh
t6i uu héa chi phi da néu dugc hién thuc hoa thi c6 thé thac ddy
manh mé nhiing xu hudng kha di cta két cau thép [12] nhu dugc
trinh bay trong Bang 2 cung véi nhiing tdc déng clia cac xu hudng
lién quan dén chi phi xay dung thép.
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Bang 1. T&i uu hoda chi phi xay dung khi st dung két cdu thép

Khia canh t6i uu héa chi phi

Mo ta

Tinh hiéu qua cua vat liéu thép nho vao
ty lé “trong lugng riéng / cudng d6 tinh
toan” cla vat liéu thép [8]

Két cau thép c6 thé dat dugc cudng dé va tinh nidng tuong tu nhu cac vat liéu “ndng” hon (vi
du nhu bé tdng c6t thép) nhung véi it vat liéu hon. Diéu nay gitp kéo giam chi phi vat liéu.

Gidm chi phi dau tu cho hang muc nén
mong

Do thép tuang déi “nhe” hon so véi cac vat liéu xay dung khéc [8] nén tai trong do cong trinh
thép truyén 1&én nén mong nhé hon. Tl d6, chi phi thiét ké va thi céng nén mong dugc tiét kiém
hon.

Su linh hoat trong thiét k& nhg vao tinh
linh hoat ctia két ciu thép

Tinh linh hoat cta thép cho phép tao ra cac thiét ké sang tao va hiéu qua, vi du nhu viéc thiét
k& khéng gian rong (khéng can nhiéu cét bén trong), gop phan lam gidm chi phi vat liéu va
nhan céng. Ngoai ra, két cdu thép cé thé dap ting nhing thay déi trong thiét ké dé dang hon
50 v&i mot so vat liéu khac, va do d6 tranh dugc nhiing chinh stta ton kém.

Thai gian thi cong ngéan

K&t cau thép co thé dugc ché tao tai nha xudng va dugc van chuyén dén cong trudng, gidp
gidm dang ké thdi gian thi cong, tiét kiém chi phi vé nhan céng va rdt ngan tién do thuc hién
duan.

Kha nang phuc hoéi trudc thién tai nha
vao kha nang chéng choi vdi thién tai
(@ong dat, bao)

Chi phi ban dau lién quan dén ky thuat phuc héi cé thé cao nhung vé lau dai c6 thé giup tiét
kiém chi phi khac phuc hau qua do tranh dugc thiét hai do thién tai.

Strdung nang lugng hiéu qua thong qua
cac giai phap thiét ké va ky thuat

S dung vat liéu cach nhiét thich hop, vat liéu Igp phan chiéu, bé tri ctia s6 va ctia ra vao hop
ly nhdm gidm tiéu thu ndng lugng dé sudi 4m, lam mat va chiéu séng cho cong trinh thép, gitp
tiét kiém chi phi van hanh lau dai.

Tiét giam chi phi nguyén vat liéu, chi phi
xU ly vat liéu nhd vao kha nang tai s
dung va kha nang téi ché cta thép

Cac thanh phan két cdu thép co thé dugc thao rdi va tai sir dung cho cac du an trong tuang lai.
Déng thai, cac ciu kién thép co6 thé dugc tai ché sau khi céng trinh thép két thic vong doi.

Du doan va kiém soét dugc chi phi cong
trinh

Tinh tiéu chuan héa cao trong quy trinh san xuat va thi cdng két ciu thép gitp du doan va kiém
soat dugc hau hét cac chi phi va tranh nguy co vugt ngan sach véi nhing chi phi phat sinh bat
nga.

Bang 2. Xu hudng st dung két cau thép trong tuong lai va nhiing tac dong dén chi phi xay dung thép

Xu huéng st dung két cau thép

Tac ddng dén chi phi xay dung thép

cam bién va phan tich d liéu)

K&t cdu thép thich ting va théng minh (dugc trang bi hé
théng thong minh nh& vao nhing tién b trong céng nghé

C6 thé theo déi tinh trang két cau cla thép theo thdi gian thuc, cho phép
bao tri chti dong va phat hién sdm cac khiém khuyét cling nhu tinh an toan
dugc nang cao. Diéu nay cho phép tiét giam chi phi bao tri.

chiia cac vét nit hoac hu héng nho)

Thép tu phuc hoi (dua vao vat liéu cai tién, thép tu dong sta

Vat liéu cai tién c6 thé giup kéo dai dang ké tudi tho clia két cau thép, gidm
chi phi bao tri va tang cudng kha nang phuc hoi cta két cau.

vao tinh linh hoat ctia két cau thép)

Thiét ké thich ting va theo médun (cho phép dé dang md
réng, stia d6i hodc di dai va cdi thién khd nang m&réng nhd

Kha nang thich ting cta két cdu thép cho phép thai gian xay dung nhanh
hon, gidm lang phi.

vao ky thuat ché tao boi dap theo I6p)

In 3D két ciu thép (két cau thép c6 thé duoc in tai chd dua

Cong nghéin 3D strdung cho két cau thép mang lai tiém nang cho cac thiét
ké& két cau thép phuc tap va tuy chinh, dong théi gitp gidm nhu cau van
chuyén va l3p rap va do d6 tiét gidm nhiéu chi phi xay dung thép.

gi6 gan trén thap thép cao)

K&t cau thép két hop cac cong nghé khai thac nang luong
(cac tdm pin mat tr&i tich hop vao mat tién toa nha, tua-bin

K&t cau thép trong tuong lai c6 thé két hgp cac cdng nghé khai thac nang
lugng dé tao ra dién ti cac ngudn tai tao (pin mat trdi, tua-bin gid) déng
thdi st dung cac thiét ké cach nhiét va tiét kiém nang lugng tién tién, giap
cai thién hiéu suat nang lugng téng thé va do d6 giam chi phi sir dung va

van hanh céng trinh.

3. THACH THUC TOAN CAU

Viéc san xudt va st dung két cau thép dang d6i mat vai nhiéu
thach thic mang tinh toan ciu nhu: cing thdng thuong mai quéc
té, tdc dong clia dai dich, su bién dong gia thép, van dé an toan lao

dong va nhimng quan ngai vé méi truong.

3.1. Cang thang thuong mai

Trong nhiing nam gan day, thi trudng thép toan cau da
trg thanh trung tdm cla cac tranh chdp thuong mai. Cac van
dé nhu du thira cong suat & nhiing nudc xuat khdu thép da
dan dén cac bién phap bao ho nhu thué quan va han ngach
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clia mot sé nudc, dién hinh 1a Hoa Ky va cac thanh vién chau
Au 114, 5].

3.2. Tac dong cta dai dich COVID-19 va kha nang phuc héi
sau dai dich

Dai dich COVID-19 trén toan cau ban dau da lam gian doan
chuéi cung tng san pham nay kém theo nhu ciu sut gidm ciing nhu
viéc ngling san xuat & mét sé thi trudng trong diém [13]. Tuy nhién,
tU nlia cudi nam 2020, nganh thép da cho thay kha nang phuc hoi
khi nhu cau tang tra lai nhd vao viéc dau tu co s& ha tang va cac goi
kich thich & nhiéu nudc [4].

3.3. Su bién ddng gia thép

C6 mot thuc té 1a nganh thép ludn phai d6i mat véi nhiing bién
déng vé giad nguyén liéu cing nhu gia thanh phdm do nhiéu yéu té
nhu: su gidn doan chudi cung ting, cang théng dia chinh tri va nhu
cau bién dong. Diéu nay dugc phan anh ré nét qua di liéu vé gia
thép nhiing nam gan day [17, 23].

3.4. An toan lao dong trong nganh thép

Do cac co s& san xuat thép thudc loai moéi trudng lam viéc rdi ro
cao nén van dé dam bao an toan cho ngudi lao déng la méi quan
tam I6n ctia nganh. Biéu dang muiing la ¢4 nhiéu né luc lién tuc dang
duoc thuc hién dé cai thién cac tiéu chudn an toan va giam thiéu tai
nan tai noi lam viéc. Vi du dién hinh 1a Hiép hoi thép Thé gidi thudng
xuyén cap nhat nhiing khuyén cdo, tiéu chuin an toan lao déng
trong nganh ciing nhu nghién ctu va céng bo cac gidi phap giam
thiéu ri ro do tai nan lao déng trong nganh thép [20].

3.5. Nhiing quan ngai vé méi trudng

San xuadt va st dung thép la mét trong nhiing tac nhan déng
g6p 16n vao lugng khi thai CO2 trén toan cau. Theo Carbon Brief [11],
san pham thép chiu trach nhiém cho 11% téng lugng khi thai CO,
va 7 + 9% lugng khi thai gay hiéu tng nha kinh. Diéu nay da dan dén
ap luc budc nganh cong nghiép thép phai c6 su chuyén d6i manh
mé nhu ap dung céc phuong phép san xuat bén viing hon, dau tu
vao nghién cdu va phat trién cong nghé san xudt thép sach hon
cling nhu tdng cudng né luc tai ché thép.

4. KET LUAN

Bai bao da xac lap va phan tich nhiing yéu té dinh hinh tuong
lai chia két cau thép & ca hai thai cuc: trién vong tuong lai va thach
thuc toan cau. Két qua phan tich cho thay tuong lai ctia két cau thép
la xan lan, diéu nay dugc ho trg bai cac yéu té cé tac dong tich cuc
dén su phat trién cla nganh xay dung thép, trong dé néi bat la
nhiing d6t pha va cai tién trong cong nghé san xuat va tai ché thép;
viéc ap dung tri tué nhan tao vao cac budc thiét ké, xay dung, van
hanh va quan Iy céng trinh thép theo xu huéng chuyén déi ky thuat
$0; ciing nhu su thich (ng cha két cdu thép véi cac yéu cau vé phat
trién bén viing. Tuy nhién, tuong lai clia két cau thép ciing d8i mat
véi nhiing thach thic khéng nhé, bao gém: cang thdng thuang mai
quoc té, su bién déng clia gia thép, kha nang phuc hoi sau dai dich
COVID-19, nhiing quan ngai vé an toan lao dong va méi trudng
trong xay dung thép.

Nhu vay, viéc dp dung nhimng déi mai vé cong nghé trong ky
nguyén chuyén déi ky thuat sé di kém véi cac gidi phap ciing nhu
cach thuic gidi quyét cac moéi quan tdm vé van dé an toan va moi
trudng nganh xay dung thép la nhiing yéu t6 then chét dinh hinh
tuong lai ctia két cau thép.
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Ung dung coc xi mang dat (CDM) keét hgp voi
ludi dia ky thuat dé gia c6 mai déc dat dap trén
nén dat yéu dé giam thiéu rai ro truot lé dat

Applying cement-soil piles (CDM) combined with geogrids to reinforce soil slopes on soft

ground to minimize the risk of landslides

> TS MAI SY HUNG

Khoa Coéng trinh thay, Trudng Pai hoc Xay dung Ha NGi, Email: hungms@huce.edu.vn

TGM TAT

Trong nhitng ndm gén déy, nhirng tac dang ngay cang bat Ipi cia
bign ddi khi hau da dan dén hién tugng phong haa nhanh chang o bé
mat sudn dic. Thuc t&, rii ro trugt |& d&t & vang ddi ndi thiang
xuyen xay ra bt cir lic ndo va ca co ché rat phoc tap, nhigu céng
trinh bao vé méi ddc ca thé bi hu hang, tham chi cac khdi dat da b
trugt 1o gay nguy hiém dén tai sén va con ngui.

Hign nay, cd rét nhigu giai phap chang trugt lér dat da dugc ap
dung. Tuy nhién, chira cd nhiu nghign citu chuyén séu giai phap
ding coc xi mang dat dé gia cd sau dudi chan nén mai dic ket
hop vai luai dia ky thuat dé tang cuang cd ket mai dic dam bao
dn dinh tdng thé, bao dam tinh thdm my ma con than thien vai
mdi truang. Noi dung coa bai viét dva trén co sa khoa hoc dé
|ira chon gidi phéap gia cd sau bing coc xi mang dat, méi dic duoc
gia cd bing cach tao cac lop ludi dia xen kep trong timg lap dét
ddp mai, ca vi du tinh todn cy thé dé kiém ching cho so da ket
cdu liya chon, va cudi cung 1a ket luan va kign nghi cho nhimg
pham vi céing trinh ca thé p dung.

Tir khéa: Gia c6 méi ddc dét; cong trinh béo vé mai ddc; trugt lo
dét; giai phap gia cd sau béng coc xi mang dét; gia cd mai ddc
béng lrai dia.

ABSTRACT

In recent years, the increasingly adverse effects of climate change
have led to rapid weathering of slope surfaces. In fact, the risk of
landslides in mountainous areas often occurs at any time and has a
very complex mechanism. Many slope protection structures can be
damaged. and even rocks and soil blocks can slide. endangering
property and people.

Currently, there are many landslide prevention solutions that have
been applied. However, there have not been many in-depth studies on
the solution of using soil cement piles to reinforce deep at the base of
the slope combined with geogrids to enhance slope consolidation to
ensure overall stability and safety. aesthetic but also environmentally
friendly. The content of this article is based on a scientific basis to
choose a deep reinforcement solution using soil cement piles, the slope
is reinforced by creating layers of geomesh sandwiched in each layer
of sail for the roof, with examples. Specific calculations to verify the
selected structural diagram, and finally conclusions  and
recommendations for applicable project scopes.

Keywords: Soil slope reinforcement; slope protection works;
landslides; deep reinforcement solution with soil cement piles;
slope reinforcement with geogrid.

1. TONG QUAN

Thién tai la diéu kho ludng, tuy nhién do bién d8i khi hau nén
tan suat thién tai ngay cang gia tang. Dudi tac ddng cta con ngudi
va cla bién d8i khi hau ngay cang bat lgi, trugt 1& dat - mot tham
hoa thién nhién - thudng xuyén xay ra bat ci lic nao, anh hudng
tryc tiép dén hé thong giao théng, de doa nghiém trong dén dai
sOng ngudi dan va cac hoat déng kinh té - xa hoi. Khi cac cong dong
dang vat 16n véi tan sudt va cudng do ngay cang tang clia nhiing su
kién nay, diéu quan trong la phai phat trién cac chién lugc cht dong
va co sG ha tang kién c6 dé bao vé con ngudi va tai san truéc nhiing

hau qua tan khoc cdia ching.

e v " 3.5 i
Hinh 1. Sat 6 dudng bo & Thira Thién Hué, Viét Nam (Ngudn: www.thuathienhue.gov.vn)
Mét trong nhimng yéu té gay mat 8n dinh mai déc dan dén trugt
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16 dat 1a d6 bén kéo va do bén cat cua dat giam. Dac biét 1a cac loai
dat mém thudng cé géc ndi ma sat (@) va luc dinh () nho, thoat
nudc rat cham, ap luc nuéc tang rat nhanh khi c6 su gia tang tai
trong bén ngoai, dé lam mat én dinh nén dat va két ciu. PE gidi
quyét nhiing thach thdc nay, diéu can thiét la phai xac dinh giai
phap giup tang cudng dé bén kéo (tang ¢ va ¢) cai thién kha nang
thoat nudc va t8i uu hda su phan b tai trong tac dong 1én két ciu.
Diéu nay c6 thé dat dugc bang cach trién khai cong nghé dat gia 6,

- Lip 6t hu léen chit k>as
tring o phi xanh mdi

+-

Khoing cich 2 o heds
3 " baipnasm
. =

Hinh 2. Gia c6 méi ddc bang |udi dia kj thudt

Mat khac, & ving mai déc trén nén dat yéu dé xay ra trugt |6 mai,
dat nén viéc gia c6 nén dat yéu dugc thuc hién nham muc dich tang
kha nang chiu lyc cta I6p dat yéu dudi chan mai déc, cai thién mot
s6 tinh chat co ly cta dat nhu giam 16 rong, cai thién thong sé do
nén, tang kha nang chiu luc clia nén. Gidam lugng nudc va trong
lugng dan vi khé cda dat cao hon, tang cudng kha nang chéng cat,
chiu nén va mé dun bién dang cla dat, v.v. dé dam bao du én dinh
cho cong trinh.

Coc xi mang dat (CDM) la mét trong nhiing gidi phap gia c6 nén
dat yéu mang lai hiéu qua tét, tang cudng kha nang chiu tai ciia nén
dudi mai déc, giir mai déc 8n dinh hon[2].

bl thap dbnin
ltven dm, i i
e

Hinh 3. Két cdu coc dét xi mang dat

Trong bai béo nay, tac gia dé cap dén viéc nghién ctru én dinh
mai d6c trén nén dat yéu bang giai phap két hgp: gia c6 mai déc
bang lugi dia ky thuat két hgp CDM nhu so d6 dudi day.

i Ghi chu:

E 1. Ddt xi méng cot
thép; 2. Khéi dd gia &
chdn ddc; 3. Ddt mdi
ddc &6 ludi dia ky thudt;
4. Tam dd hodc bé tong
xép chdng lén nhau; 5.
Hutng trugt ddt

Hinh 4. So d6 gia 6 mai déc bang Iudi dia ky thudt két hgp coc xi méng dat d€ gia co
nén dat yéu

2.S0 DO VA PHUONG PHAP TiNH TOAN

St dung s6 liéu thuc té ctia du an dé tinh toan kiém tra do én
dinh cta giai phap dé xuat nhu d muc 1, hinh 4. Mét s6 phuong phéap
phan tich 6n dinh mai déc nhu sau[3]:
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chdng han nhu st dung ludi dia ky thuat cudng dé cao, tao ra tng
suat kéo so cdp mot cach hiéu qua va dan dén su phat trién ctia hdn
hgp bén cliing dan héi.

Cong trinh méai déc dugc gia ¢ nhiéu 6p ludi dia gia c6 c6 kha
nang thoat nudc, lam giam &p lyc nudc 16 réng va tang cudng dé c6
két, dan dén tang kha nang chiu lyc. Khi co cét lugi dia, ing suat cuc
b6 sé bi phan tan, nghia la c6 sy phan phdi lai tac déng clia tai trong
1én céc bo phan vat liéu cda cong trinh (xem hinh 2).

2.1 Phuong phdp tinh trugt cia Culmann

Cm® EmuQE

soll densiTy =2

Hinh 5. Phuong phap phén tich 6n dinh méi d6c Culmann
Phuong phap nay khong dugc st dung réng rai vi ngudi ta
chiing minh rang bé mét trugt chi dugc ghi nhan & nhiing d6 déc
rat déc, va déi véi nhimng dé déc tuong doi bdng phang thi bé mat
trugt hau nhu luén ¢ dang hinh cong.
2.2 Phuong phdp phdan manh Idt cdt trugt thong thudng
g}

Hinh 6. Phuong phap phan tich phan manh lat cat thong thugng

N6 dugc xem xét khi goc chéng cat hiéu dung khong ¢6 dinh trén
bé mat pha hoai, chdng han nhu trong cac mai déc dat dugc khoanh
vling nai bé mat pha hoai c6 thé di qua mét s6 vat lieu khac nhau.

2.3 Phuong phdp Bishop

Hinh 7. Ung sudt va luc tc dung Ién mot l&t cit khdi trong Phuong phap phén tich Bishop
Trong phuaong phap Bishop, viéc phan tich dugc thuc hién theo
Ung suat thay vi luc dugc st dung trong phuang phap cét lat thong
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thudng. Su khac biét chinh gitta phuong phap nay va phuong phap
lat cit thong thudng la su phan gidi luc dién ra theo huéng théng
dung thay vi hudng vudng géc véi cung. Phuong phap lat cat
Bishop dugc don gian hoa cung cap hé sé an toan gan giéng vai hé
s6 dugc danh gia bang cac phuong phap phan tich chit ché hon[4].

2.4 S0 dung phuang phdp phdn tir hitu han dé tinh todn kiém tra
6n dinh mdi déc

Phuong phap phan tdr hitu han, cac diéu kién can bang tng suat,
bién dang lién tuc va méi quan hé giira iing suat va bién dang déu
dugc thdéa man[5s].

Hinh 8. St dung phuong phap phan ti hitu han dé tinh toan kiém tra 6n dinh mai ddc

2.5 Lua chon phuong phdp

Véi viéc iing dung cdng nghé may tinh trong tinh toan, phuong
phap phan ti hitu han dugc st dung réng rai, c6 do chinh xac cao.
Trong nghién cltiu nay, tac gia lua chon phuong phéap phan ti hiu
han dé tinh toan va kiém tra dé 6n dinh clia mai déc dat.

Su dung phan mém Plaxis, ti€n hanh nghién ctu bai toan cé mat
cat dai dién, cac so liéu nhu d6 cao dia hinh, thong s6 ky thuat nén
dép c6 mai déc va nén dép thay déi, tir d6 so sanh va rat ra mot s
nhan xét can thiét vé tinh hgp ly va trudng hgp sir dung cua cac
phuong phap hién tai nhu cling nhu chi ra mét sé han ché cua
ching.

3. KET QUA TiNH TOAN XAC MINH
3.1 S0 d6 mdt cdt tinh todn

Hinh 9. So d6 mét cat tinh toan “Gia cd méi doc bang ludi dia kj thuat két hgp coc xi
mang dat dé gia c6 méi doc trén nén dét yéu”

3.2 Sé liéu tinh todn

Bang 1. Dac tinh cac I6p dat (Vi du: tinh toan én dinh mai dat
dap du &n Nhan co-Dak néng, s6 liéu trich dan tir bao cao kiém dinh
nguyén nhan sat trugt bén trong va ngoai hang rao du an Nhan co
-do Vién KH&CN Cong trinh thuy lap 2021).

Ténldp Dungtrongty Dungtrong Lucdinhcda Gocngima Module dan héi

No dia nhién,y  baohoa Yo ddt, Cer  sattrong, Pet Ec
cht (KN/m?) (kN/m?3) KN/m? (0) KN/m?
1 K95 19 19.5 35 n 12,500
2Pl 17.5 183 37 175 8,000
3 m 16.8 17.5 217 16.1 7,000
4 18.8 19.7 337 20.5 10,000
5 P4 18 183 26 174 8,000
6 N2 18.9 19.6 36.4 195 12,000
7 XMD 20 20.5 300 35 210,000

3.3 Hé s6 6n dinh theo quy chudn

Theo Muc 7.2 QC04-05:2012/BNNPTNT[6]:

Trudng hgp 1: Xét khi dat, da & trang thai binh thudng [Fs] = 1,25;

Trudng hop 2: Xét cac diéu kién dac biét (dong dat, dat bao hoa
hoan toan) [Fs] =1.125

3.4 Két qua tinh todn

Hinh 11. Két qué tinh toan 6n dinh méi doc

Nhdn xét:

Gia c6 mai déc bang ludi dia ky thuat két hgp coc xi mang dat
dé gia c6 nén dat yéu: Hé s6 6n dinh K=1,28 > [K]=1,25. D6 déc ke
kéo dai va khong bi trugt. Diéu d6 chiing to viéc két hgp tang cudng
8n dinh mai d6c ddp trén nén dat y&u nhu trén la rat hiéu qua.

4, KET LUAN

Nguy co trugt I& mai déc rat nguy hiém, can c6 gidi phap phu
hgp dé ap dung gia c6 bdo dam &n dinh mai déc trén nén dat yéu.

Nghién ctu da dat dugc muc tiéu lua chon giai phap gia c6 mai déc
dat bang ludi dia xen kep gitia cacI6p dat dap két hgp dung coc xi mang
dat gia c6 nén dat yéu, Két qua tinh toan dam bao 6n dinh mai déc.

Giai phap két hgp nhu trén hién nay rat dé thi cong, vat liéu dé mua,
gidi phap co tinh kha thi cao. Tuy theo khu vuc dia chat, viéc nghién ctu
6 thé dugc phat trién véi nhiéu t6 hap gidi phap gia ¢6 khac nhau.
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TGM TAT

Bai bao trinh bay ket qué nghién citu cong thire xac dinh sirc khang
uein ddm cdu dy dng lyc (DUL) céng trede st dung bé tang siéu
tinh nang (UHPC) tigt dién chit | va chir T, ché tao tir cac thanh
phan vat lieu sén co tai Viet Nam. Cang thic tinh toan st khang
udn duge xay dyng trén co si quy ddi biéu do phan bd (ng suét
dang khdi chir nhat tvong dureng cho cé ving kéo va nén. Duang
quan hé ing suat - bién dang cia UHPC duoc xay dyng trén co so
s ligu thyc nghiém tir cac méu tieu chudn duge thec hien tai
Truing Dai hoc Xay dyng Ha Nai. Ket qué tinh toan sirc khang udn
dam cdu UHPC DUL céng trede duec kiém ching va so sanh vai
ket qua thuc nghiém cia mat sd nghién citu da cong bd trong thai
gian gan day. Kt qua so sanh cho thay, tinh toan sirc khang udn
theo cdng thie nghién ciru ca da chénh lech dudi 5% so vai két
qué thuc nghiém da cang bd.

Tir khaa: B2 tang siéu tinh nang; Dam du tng lre; két céu cang trinh
céu; strc khang udn.

ABSTRACT

This paper presents the results of research on the formula for
determining the bending resistance of prestressed bridge girders using
ultra-high performance concrete (UHPC) with | and T-sections, made
from material components available in Vietnam. The formula for
calculating bending resistance is built based on converting an equivalent
rectangular stress distribution chart for both tensile and compressive
stress regions. The stress-strain relationship of UHPC is built based on
experimental data tested from standard samples at the construction
materials laboratory of Hanoi University of Civil Engineering. The results
of calculating the bending resistance of pre-tensioned UHPC bridge
girders are verified with the experimental results of several studies
published recently. The comparison results show that the calculation of
bending resistance according to the research formula has a difference
of less than a% compared to the published experimental results.
Keywords: "UIHPC"; prestressed girder; bridges structure;
flexural behavior.

1.DAT VAN PE

Bé tong siéu tinh ndng (Ultra-high performance concrete -
UHPC) 13 mét sdn phadm bé tong thé hé mdi, thanh phan vat liéu
chinh bao gém xi mang Podc lang, cat nghién min, bét quac, silica
fume, phu gia siéu déo, soi thép va nudc [1, 2. UHPC thé hién tinh
chat co hoc vuot trdi véi cudng dé chiu nén I6n hon 120 MPa [3],
cudng d6 chiu kéo khi uén 1én d@én 50 MPa [4], cudng dé chiu kéo
doc truc tlr6 - 12 MPa [5], mé dun dan héi tir42 - 55 GPa [4, 6]. Ngoai
ra, UHPC c6 dé dac chac, tinh déo dai cao, kha nang chéng an mon
t6t giup tang dé bén va tudi tho cong trinh.
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UHPC dugc nghién ctu va ing dung dau tién vao nhiing nam
cudi thap nién 90 cta thé ky XX. Trong hon hai thap ky qua, UHPC
dang thu hut su quan tam & nhiéu quéc gia khac nhau trong viéc
ung dung cho két cdu cong trinh xay dung dan dung va céng
nghiép, cdng trinh cau, cdng bién, cong nghiép dau khi, két cau
ngoai khai, két cau thay luc, sira chita va phuc héi két ciu [7]. Trong
tdt ca nhimng ting dung nay thi ting dung UHPC trong linh vuc cau
duding dugc xem |a phé bién nhat [8]. Ung dung UHPC cho két cau
céng trinh cau da dugc thuc hién & nhiéu quéc gia khac nhau bao
go6m U, Ao, Canada, Trung Quéc, Cong hoa Séc, Phap, Puc, Y, Nhat
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Ban, Malaysia, Ha Lan, New Zealand, Slovenia, Han Quéc, Thuy Siva
Hoa Ky [7].

& Viét Nam, nghién ctiu vé UHPC dugc thuc hién trong khoang
10 ndm gan day. Cac nghién ctiu tap trung chd yéu vao thanh phan
c6t lieu va hudng dén st dung cac vat liéu dia phuong dé ché tao
UHPC [9-13]. Nhiéu céng trinh da tién hanh nghién ctiu ing dung
UHPC cho két cdu nham nang cao kha nang chiu luc, d6 bén trong
mai trudng dac biét va tai trong né [14-19]. Tac gid Pham Duy Hoa
va déng nghiép [20] da nghién ctu vé kha nang khang uén ctia dam
| UHPC du Ung luc dai 6,3m két hgp gitia thuc nghiém va st dung
céc coéng thic cla tiéu chudn Phap NF P18-710 [21], FHWA [22]. Tuy
nhién, nghién ctu nay dang s dung phuong phap phan tich mdt
cat dua trén cac phuong trinh can bang va dugc giai lap kha phtc
tap theo tiéu chudn sdn cé.

Viéc ap dung UHPC cho c6ng trinh cau la mét trong nhiing
huéng di mai, m& ra co hoi I6n cho sy phat trién co s& ha tang giao
thong & Viét Nam. Tuy nhién, viéc di sau nghién ctiu vé cac dang
ung xt két cau khi tham gia chju luc phuc vu cong téc tinh toan,
thiét ké loai vat liéu nay van con han ché. biéu nay da gay can tré
rat Ién trong viéc tiing dung loai vat liéu mdi nay cho két cau cong
trinh cau & Viét Nam hién nay. Cu thé, d&n nay mac du ching ta da
€6 mot s6 Ung dung loai vat liéu nay cho cong trinh cau nhung chi
ma&i thit nghiém doi véi cau quy mo nhé. Déng thdi, cliing chua ban
hanh bat c tiéu chudn nao vé thiét k&, thi céng va nghiém thu céng
trinh cau sir dung UHPC.

UHPC c6 cudng d6 chiu kéo cao, vi vay khi thiét ké uén,
cudng doé chju kéo ctia UHPC khong bo qua nhu déi véi bé tong
thudng. Suly tudng hoa dudng quan hé tng suat - bién dang khi
kéo va nén phuc vu thiét ké két cau UHPC |a dé tai dugc cac nha
nghién cltu quan tam. Hién nay, cac tiéu chudn thiét k&, khuyén
nghi thiét ké va mot sé nha nghién ciu da dé xuat mét dusng
tuyén tinh (dang hinh thang) va dang hinh xap xi dang chr nhat
[23] [5, 21, 24] [25] [26] [27]. Khi nghién c(ru thiét ké uén dam
UHPC DUL, téc gia Graybeal [28] trinh bay “Cho dén khi hoan
thanh mot sé lugng dang ké cac thi nghiém uén mé hinh thuc,
thi khéng thé dua ra mét tip hop cac tham s6 chudn dé st dung
trong thié€t ké uén dam UHPC DUL". Sau d6 mét s6 nha nghién
clu da thuc hién cac nghién ctiu thiét k€ uén két cau UHPC. Khi
tinh toan kha nang chiu uén dam UHPC, tng suat kh&i Whitmey
quen thudc st dung cho két cdu bé tdng c6t thép truyén théng
la khéng con phu hgp va dugc thay thé bang dudng tuyén tinh
hodc dudng song tuyén cho cac cau kién UHPC.

Trén thé gidi, da c6 cac tiéu chudn va khuyén nghij thiét ké uén
dam UHPC, trong d6 dang chd y 1a tiéu chudn chia Phap P18-710
(AFNOR), Thuy Si SIA 2052 (SIA) va Canada CSA S6: 19 (CSA). Trong
céc tiéu chudn nay, phuong phap thiét k& udn dua trén phan tich
mat cat sirdung nguyén ly can bang va tuong thich bién dang, dong
thai st dung céc biu d6 dudng cong UHPC dé xac dinh Ung suat
trén tiét dién ngang. Trong tiéu chuan thiét ké ctia Phap va Canada,
kha nang chiu mé men uén ctia dam UHPC ¢6t thép dugc tinh toan
tur diéu kién can bang luc trén tiét dién ngang véi biéu d6 bién dang
tuyén tinh gdbm bién gisi han bién dang nén tuong tng vdi bién
dang pha v UHPC va bién gidi han bién dang kéo tuong (ing véi
kéo dut cot thép.

Tém lai, @& tinh toan kha nang chiu uén ctia dam UHPC DUL,
can phai cé cac mo hinh co hoc vat liéu dugc suy ra tir két qua
thi nghiém co hoc vat liéu phu hgp véi nhém vat liéu UHPC, cac
mé hinh ca hoc vat liéu nay can dugc ly tuéng va don gian hoa
dé phuc vu tinh toén. Péng thai, cdn phai c6 mét phuang phap
tinh toan kha nang chiu uén cu thé, thuan lgi bang cac cong thuc
lap san tuong ty nhu cac cong thuc tinh toan dugc ban hanh

trong tiéu chudn thiét ké cau dudng bo TCVN 11823:2017 dé ap
dung chung cho két cdu UHPC DUL chiju u6n phuc vu thiét ké
dam cau & Viét Nam.

Xuat phét ti nhiing van dé néu trén, véi mong muén cung cap
thém cac co s& khoa hoc phuc vu thiét ké uén dam cau UHPC DUL
tai Viét Nam, nghién ctiu nay da thyc hién dé xuat cong thic tinh
stic khang uén cho dam ciu DUL cang trudc. Néi dung dau tién cuda
nghién ctru sé xay dung dudng quan hé (ing suat - bién dang tng
vdi vat liéu UHPC tai Viét Nam. Phan ti€p theo sé tién hanh quy déi
biéu d6 phan b6 tng suat trén tiét dién ngang thanh biéu dé tng
suat khoi chir nhat tuong duang tir d6 xay dung cong thic xac dinh
stc khang uén dam cau UHPC DUL cang trudc. Nghién cuu két thic
bang phan két luan va kién nghi.

2. XAY DUNG PUONG QUAN HE UNG SUAT - BIEN DANG
UHPC

Budng quan hé Ung suat - bién dang UHPC dugc xay dung theo
tiéu chudn vé ché tao vat liéu va thi nghiém (NF P18-470) [5] cla
Hiép hoi xay dung Phap ban hanh. S6 liéu két qua thi nghiém tu loai
vat liéu dugc nghién cdiu va phat trién tai Trudng Dai hoc Xay dung
Ha Néi, dugc goi la NUCE-UHPC thudc chuong trinh nghién ciu
khoa hoc va céng nghé cap Bo: “Nghién ctiu iing dung bé tong chat
lugng siéu cao trong xay dung cau quy mé nho va trung binh” [16].

2.1 Pudng quan hé iing sudt - bién dang nén

K&t qua cac théng sé dudng quan hé ting suat - bién dang nén
UHPC phuc vu thiét ké uén dugc trinh bay ¢ Bang 1 va Hinh 1 dudi

day.
Bang 1. Thdng s dudng quan hé ing sudt - bién dang nén
T Thanh phan Kyhiéu Donvi Giatri
Cudng d6 chiu nén dac
1. ing For MPa 127,56
Hé sé cuc bé lién quan
2 dén cudng d6 chiu nén Ye 1,00
Hé s8 tinh dén cac anh
3 hudng lau dai dén ec 085
Cudng do chiju nén
4, thidt k8 foa MPa 108,43
Bién dang dan héi thiét
> K& 16n nhét €cod 0,0026
Bién dang gidi han thiét
6. k& 16n nhat Eeud 0,0040
120 -
(0.00259,108.426)  (0.004,108.426)
—_—
100
804
£
&
e
-
Z
£
= 404
20 4
(0.0)
0 + T T T T T T
0,000 0.001 0,002 0,003 0.004
Bién dang

Hinh 1. Dutng quan hé (ing sudt - bién dang nén UHPC

2.2. Pudng quan hé iing sudt - bién dang kéo

K&t qua cac thong sé dudng quan hé (ing suat - bién dang kéo
UHPC dugc trinh bay & Badng 2 va Hinh 2 dudi day.
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Bang 2. Thong s6 dudng quan hé (ing suat - bién dang kéo

TT Thanh phan Ky hiéu Pon vi gia tri
1. Chiéu cao tiét dién h m 0,40
2. Chiéu dai dac trung L. m 0,40
3. Hésé dinh huéng K 1,25
4. Hésécucbd Yef 1,30
5. Ung suat kéo lon nhat fe MPa 4,84
Bién dang tai Uing suat
6 ko l6n nhat &0 0,00012
7. Bién dang kéo gidi han Eulim 0,0081
54 (1.19E-4,4.84)
(8.75E-4,4.84)
44
£
Z3
-'Elz_
0 T T T T
0.000 0002 0.004 0.006 0.008

Bién dang
Hinh 2. Dutng quan hé (ing suat - bién dang kéo UHPC
Tu két quéa dudng quan hé ng suat nén va dudng quan hé ting
suat kéo, ta c6 biéu d6 quan hé ting suét - bién dang ctia UHPC dugc
trinh bay & Hinh 3 dudi day:

120 4
[ n
100+ /X
80
=
e
a 60
B
Z
ap 40+
£
=
20+
r | S — T £ T T
e |
-0.010 -0.008 -0.006 -0.004 -0.002 0.400 0.002 0.004
. Bién dang |

Hinh 3. Budng quan hé ing sudt - bién dang UHPC

3. XAY DUNG CONG THUC TiNH SUC KHANG UGN DAM
UHPC DUL CANG TRUGC

Cong thuc tinh toén stic khang uén dugc xay dung cho hai tiét
dién dam cau phd bién d6 la tiét dién chir 1 va T. D€ xay dung cong
thuc, su phan b6 Uing sudt trén tiét dién ngang dam dugc quy déi vé
dang khoi chit nhat tuong duong cho ca viing kéo va nén.

3.1. Su'phdn bé ung sudt khéi chir nhét tuong duong
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Su phan bé bién dang va ting suat trén tiét dién ngang ctia dam
dugc trinh bay & Hinh 4.

= ; 2 i

| - | -

Hinh 4. Su phan bd bién dang va (ing suat trén tiét dién ngang dam & trang thai gidi
han kha nang chiu udn dam UHPC

Trong do:

Ecu : bién dang nén gidi han tha trén cling.

&p :  bién dang kéo thg dugi cung.

Ept :  bién dang kéo cap DUL.

fo :  cuong do chiu nén UHPC (MPa).

ft :  cudng do6 chiu kéo UHPC (MPa).

h : chiéu cao dam (mm).

dp :  khoang cach tu thd ngoai cling chiu nén dén
trong tam cac bo cap DUL (mm).

d, :  khoang cach ti truc trung hoa dén thé ngoai
cung chiu nén.

ay, By céc hé s6 quy déi hinh khéi (ing suat hinh chit

nhat tuong duong vung chiu nén.

B : hé s quy d6i hinh khéi iing suat hinh chit nhat

tuong duang vung chiu kéo.

DPé xéac dinh cac hé s6 ay, a,, f; ta st dung cac phuong trinh can
bang dua trén phuaong phap phan tich tiét dién ngang dam, cu thé
nhu sau:

Két qua luc nén do phan bé téng & vung chiu nén (C) dugc
trinh bay theo c6ng thuc (1).

€= fodn o (ec)b(x)dx (1

Két qua luc kéo do phan bé tong & vung chiu kéo (T) dugc trinh
bay theo céng thuc (2).

T = [ 0 (e)b(x)dx @)

Thanh lap hé phuong trinh xac dinh cac hé sé a4, a;, f; nhu sau:

dn
J- oc (ec)b(x)dx = ay f¢ bhy + alfc'bw(ﬁldn - hf)
0

h—dn
f 0¢ ()b ()dx = fibyhy + fby [Ba(h — dy) — hy)
0

_ Apsfpu + [(bb - bw)hb + bw.BZh]ft - alfc,(b - bw)hf
= ) 7
a1f¢ Biby + kApg dp_: + fibw B
(3)

Cachésé ay, ay, B phuvao cap dusng dé chiu nén UHPC, ta lan
lugc gidi hé phuong trinh (3) Uing v&i cac cap cudng dé chiu nén
khac nhau thu dugc két qua nhu trinh bay & bang 3 dudi day:

Bang 3. Két qua xac dinh a4, B4, B, theo cap cudng dé UHPC

dn

T fe a, B4 B2

1 130 0,763 0,730 0,693
2 140 0,732 0,725 0,610
3 150 0,695 0,720 0,550
4 160 0,661 0,715 0,507
5 170 0,624 0,710 0,502
6 180 0,590 0,705 0,502
7 190 0,559 0,700 0,502
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Moi lién hé gilta cac hé s6 ay, ay, B; va cudng do chiu nén dugc
biéu dién dudi dang cac biéu d6 hinh 5, 6, 7 dudi day:

0.80 5

@, = 1.2132 - 0.00345f.
2
075 R*=10.99947
0.70
g
=]
o
& 0.65
0.60
0.55
T T T T T T T T T T T T T
130 140 150 160 170 180 190

Cuwirng dj chju nén f(MPa)

Hinh 5. Quan hé giiia hé s6 o, va f{.

07304 B, =0.795 - 0.0005f.

R? = 0.9999

0,725 4

0.700

T T T T T T T

130 140 150 160 170 180 190

Cuing d§ chiu nén £(MPa)

Hinh 6. Quan hé giita hé s6 3, va f¢.

0707 B =0.5+2279.9 exp(- £/13.9)
R?=10.979

0.65

0,55

T T T T T T T
130 140 150 160 170 180 190

Cudmg dj chiu nén f,(MPa)

Hinh 7. Quan hé gidia hé s6 B, va f¢.
3.2. Céng thirc xdc dinh siic khdng uén
Dua vao biéu d6 phan bé tng suit khéi tuong duong trinh

bay & Hinh 4, sit dung diéu kién can bang lyc theo phuong ngang
tai tiét dién, ta thu dugc céng thiic xac dinh vi tri truc trung hoa d,,
theo cong thtic (7), d€ dam bao tinh téng quat, viéc phan tich dugc
thuc hién trén tiét dién chir T véi cac tham sé hinh hoc dugc trinh
bay & Hinh 8 dudi day:

Hinh 8. Su phan bd (ing suat khdi tuong duang trén tiét dién dam T - UHPC
Thanh phan Iuc nén do phan bé téng UHPC & thé chiu nén:
C = a1 f/bhs + a1 f by (Brdn — hy) 4)

Thanh phan luc kéo do phan bé téng UHPC & thé chiu kéo:
T = fibyhp + fiby[B2(h — dp) — hy) (5)

Thanh phan luc kéo do phan cap DUL & thé chiu kéo:

d
Ty = Apsfou (1 - kd—:) 6)
Dua vao diéu kién can bang luc: C = T + Tp, ta suy ra dugc cdng
thiic xac dinh chiéu cao truc trung hoa nhu sau:
dn

Apsfou + [(bp — by)hy + by Bohlfe — a1 f (b — by)hy

arfeuby + Ky B+ by
(7)
Trong doé:
Aps dién tich c6t thép du ting luc (mm?).
fou @ cudng dé chiu kéo quy dinh cla théo du
ung luc (MPa).
foy ¢ gi6ihanchdy ctathép du ing luc (MPa).
chiéu réng c6 hiéu cta ban canh chiu nén
(mm).
b, :  chiéuréng clia ban bung (mm).
by : chiéuréng cltia ban canh chiu kéo (mm).
he :  chiéu day ban cénh chiu nén (mm).
hy :  chiéu day ban canh chiu kéo (mm).

Suc khang uén danh dinh ctia mat cdt dugc xac dinh bang cach
18y téng mé men tai trong tam khéi iing suat tuong duang chiu nén
va dugc trinh bay theo céng thuc (8) nhu sau:

My = Apstys (dp = 22) 4 by — by Iy (1 — 22— Bl

2
h—d, ’ 10n
foBa(h — )by, (h— % —Bn) £ (b — by)hy (22—

) ®)

2
T két qua dé xuat cong thic xac dinh khoang cach truc trung
hoa d,, (céng thic 7), cdng thic xac dinh kha nang chiu uén M,
(cong thuc 8), ta tién hanh kiém ching vai cac két qua thuc nghiém
dam UHPC DUL da dugc céng bé va trinh bay 6 Bang 4.
Bang 4. So sanh két qua tinh toan kha nang chiu uén dam UHPC
DUL v&i cac két qua nghién ctu da cong bé.

TT  Thanh Dam tham khao
phan
Graybeal Graybeal El - Helou
[22] [28] [29]
1 f¢ (MPa) 193,00 193,00 173,00
2 ft (MPa) 8,30 9,00 9,30
3 a; 0,55 0,55 0,62
4 By 0,70 0,70 0,71
5 Bo 0,50 0,50 0,51
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6 d, (mm) 309,43 307,44 -81,97

7 M,* 4515,32 4603,10 5517,39
(kN.m)

8 Mexp** 4802,00 4848,00 5684,00
(kN.m)

9 M, 0,95 0,95 0,97
/Mexp

* Stic khdng udn tinh todn theo c6ng thuc dé xudt; ** Suc khdng
uén tur thuc nghiém.

Két qua so sanh cho thay, khi st dung céc céng thuc tinh toan
khoang cach truc trung hoa d,, va céng thuic xac dinh kha nang chiu
uén M, da dé xuat, gia tri mé men khang uén thu dugc la tuong
duang véi két qua nghién clu thuc nghiém, gia tri mé men khang
udn tinh toan thap hon gia tri thuc nghiém khodng ti 5% la c6 thé
chédp nhan dugc va thién vé an toan.

4, KET LUAN VA KIEN NGHI

Nghién ctru nay da gidi thiéu cong thic tinh toan stic khang uén
dam UHPC DUL cang trudc st dung ngudn vat liéu sdn co tai Viét
Nam do nhém tac gid dé xudt trén cg s& quy déi su phan bé tng
suat tiét dién ngang dam dang ting suat khoi chir nhat tuong duong
cho ca viing kéo va nén. K&t qua nghién ctiu cho thay, khi ap dung
coéng thic dé xudt trong nghién clru dé xac dinh stc khang udn clia
dam va so sanh vGi mét s6 két qua thuc nghiém da cong bé co do
sai léch thap han 5%, diéu nay khang dinh céng thic trén ddm bao
d6 tin cay khi st dung dé xac dinh stic khang uén.

Két qué nghién ctiu nay sé cung cap ngudn di liéu quan trong
trong viéc nghién ctu va ting dung véat liéu UHPC cho két ciu céng
trinh cau tai Viét Nam.
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Danh gia hiéu qua gia cuong bang tam CFRP
tréen dam bé téng du ung luc dung cap khéng

bam dinh bi nut trucc

Evaluation of the efficacy of CFRP strengthening composites on unbonded prestressed

concrete beams with pre-cracks
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TOM TAT

Cac nghién ciu vé sira chira gia cwang ddm bé tang du ang luc
dung cép khang bam dinh (UPC) bj hu hang (not) trede bing tém
sgi polyme (FRP) dan ngoai vén can rdt han ché. Do da, nghién
ciru nay khao sat thuc nghidm higu qué gia cuang cia tam FRP
sgi cacbon (CFRP) trén ddm UPC ca vét nirt trede. Chuong trinh
thir nghiém bao gdm ban ddm UPC kich thudc lan vai tigt dien
chir T dugc gia cwang béng tdm CFRP dan doc va hé neo dang
chir U (U-wraps). K&t qué thir nghigm cho thay chi sau khi cac
vet nat ma lai, hé thang gia cwang bing tdm CFRP mai lam vie.
Do da, trong ca giai doan st dung va giai doan bén. cac dam
dugc gia cuang thé hign khé nang lam viéc tat hon so vai déc
higu qua. Tam CFRP giap khang ing sudt ko, kiém soat cac vét
nirt va do da lam gidm su suy gidm dd cing cia dam bj hu hang
trirae khang duge gia cuang vé da ving, chiéu rong vet not va
khé nang chiu tai coa ddm. Ngoai ra, hién tugng bong tach cia
tdm CFRP dan doc da dugc ngdn chan mat cach higu qua béng
céch sir dung cac neo U-wraps va do da giip gia tang su dang
gap cia cac tdm CFRP dan doc vao kha nang chiu luc cia dam.

Tir khaa: V&t nirt trude; gia cuang; tdm CFRP; cap khang bam dinh.

ABSTRAC

Research efforts on the pre-cracked unbonded prestressed concrete
(UPC) beams strengthened with externally bonded fibre-reinforced
polymer (FRP) systems are still very limited. Thus, this study intends to
experimentally investigate the efficacy of FRP strengthening composites on
UPC beams with pre-cracks. The experimental program comprised four
large-scale UPC beams with a T-section strengthened with longitudinal
carbon FRP (CFRP) sheets and CFRP U-wrap anchors. The experimental
results showed that only after cracks reopened the CFRP strengthening
system became effective. The CFRP composites carried tensile stress,
controlled cracks and thus reduced the stiffness degradation of the pre-
cracked beams. As a result, in both the serviceability stage and ultimate
stage, the CFRP-strengthened beams had better performances as
compared to the unstrengthened counterpart concerning the deflection,
crack width and load-carrying capacity of the beam. In addition, the
premature debonding of the longitudinal CFRP sheets was effectively
averted by the use of U-wrap anchors, which increased the contribution of
the longitudinal CFRP sheets.

Keywords: Pre-cracks; strengthening; CFRP
unbonded prestressing tendons.

composites;

1. GIGI THIEU

Sau mot giai doan dai st dung, hu hong xuat hién dudi dang
vét nut 1a diéu khong thé tranh khoi trong két cdu bé tong va gay
mat tinh toan ven, suy giam d6 cling va kha nang chiu lyc cla
két cdu [1, 2]. V&i nhiéu dic diém néi tréi nhu trong lugng nhe,
khéng bi an mon, cudng do6 chiu kéo cao, 1ap dat nhanh chéng
va dé dang [3], viéc gia c6 thém bdng tam sgi polyme (FRP) dén
ngoai dugc danh gia la mot trong nhitng phuong phap hiéu qua
nhat d€ stra chita hodc gia cudng két cau [4, 5]. Do d6, nhiéu
nghién ctu da dugc tién hanh nham danh gia hiéu qua gia cudng
cla tdm FRP trén dam bé téng dy Ung luc (PC) bi hu hong/nut

trudc [6-9]. Nhu da dugc dé cap trong cac nghién ctu nay, viéc
st dung tam sgi cacbon (CFRP) la mot phuong phap hiéu qué va
kinh t€ dé phuc héi va gia tang kha nang chiu luc uén va cat clia
dam PC bi hu héng, d6 bén ctia dam PC bi hu héng, va neo boc
chit U c6 thé tri hodn mot cach hiéu qua hién tugng bong tach
sém cla tdm FRP va tir d6 giup tang miic d6 dong gop cla tam.

Tuy nhién, hiéu qua gia cudng bang tam FRP trén dam PC nut
san méi chi dugc khao sat trén dam s dung cap bam dinh
(bonded tendons). Cac nghién clru tuong tu trén dam PC véi cap
khoéng bam dinh (unbonded tendons) c6 vét nut trudc vdi la rat
hiém; do d6, su hiéu biét vé iing x{r clia loai két cdu nay dugc gia
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cudng bang tam FRP van con rat han ché. Viéc st dung cap
khéng bam dinh dugc ua chuéng hon trong nhiéu trudng hop
s0 V@i cap bam dinh vi 1ap dat nhanh hon va chi phi xay dung,
bao dudng va thay thé thap hon, tuy nhién nghién ctu vé loai
cap nay van con han ché va do d6 da thu hut dugc su quan tam
I6n tur giGi hoc thuat trong thai gian gan day [10, 11]. Ung x{r cda
dam PC vai cap khong bam dinh (UPC) khac véi ting x(r ciia dam
PC vai cap bam dinh (BPC) tai vi cap khong c6 lién két véi bé téng
trong két cau UPC. K&t qua |3, khéng cé su tuang thich vé bién
dang giira cap va vung bé tong lan can va luc cang trudc chi dugc
truyén vao két cdu UPC théng qua cac neo cla cap [12-14]. Do
do, viéc phan tich két cdu UPC tr& nén phuc tap hon so vai két
cau BPC[10, 14, 15].

Nghién ctu nay khao sat hiéu qua gia cudng udn cla tam
CFRP trén dam bé téng du Ung luc dung cap khéng bam dinh
(UPQ) ntit sdn. Chuong trinh thi nghiém dugc thuc hién trén bon
dam UPC cé tiét dién ch T kich thudc 1én. Kha nédng lam viéc cla
dam UPC nut trudc dugce gia cudng bang tam CFRP dugc khao
sat chi tiét trong nghién ctu nay. Théng s6 khao sat bao gém s6
I&p tam gia cudng CFRP va anh hudng cua viéc st dung hé neo
dang U (U-wraps) cho tam CFRP.

2. QUY TRINH THi NGHIEM

2.1. Mdu thi nghiém va vat liéu

Quy trinh thi nghiém dugc thuc hién trén bon dam bé tong
kich thudc |6n véi tiét dién ch T, d6 la cac dam RCO, RC4, RC6 va
RC4-AN. Tat ca cac dam dau tién dugc gia tai tao néit nham méo
phéng hu héng, sau dé sé duoc gia cudng bang bon (Dam RC4
va RC4-AN) hoac sdu (Dam RC6) I&p tam CFRP déan doc ngoai trir
dam RCO - dam d6i ching khéng dugc gia cudng. Dam RC4-AN
con dugc bé tri thém hé neo dang U & hai dau dam nham han
ché su bong tach sém cua tdm CFRP dan doc. Chi tiét mau dam
thi nghiém duoc thé hién & (Hinh 1) va chi tiét cGa hé neo dang
U dugc thé hién & (Hinh 2). Bé tdng thuang pham vdi thiét ké cap
phéi dé cap trong [16, 17] dugc sir dung. DO sut clia bé tong la
120 + 20 mm, thudng dugc st dung dé ché tao dam bé téng cot
thép [1, 18]. Cuong d6 chiju nén va cuong d6 kéo ché cla bé tong
1an lugt 1a 48,4 MPa (COV = 0,02) va 5,9 MPa (COV = 0,05), dugc
xac dinh tUr sdu mau lap phuong 150x150x150 mm?3 theo [19,
20]. 6 day danh dinh cla tdm gia cudng CFRP 1a 0,177 mm. Tam
CFRP c6 d6 bén kéo la 3579 MPa (COV = 0,16), mé dun dan héi
doc truc la 201 GPa (COV = 0,08) va d6 bién dang kéo dut la
17,8%o0 (COV = 0,1). Cac dac tinh nay dugc xac dinh theo tiéu
chudn ASTM D3039/D3039M [21]. Chat két dinh epoxy dé lién
két cac tdm CFRP c6 d6 bén kéo 1a 60 MPa va m6 dun dan hoi la
3-3,5 GPa (dugc cung cap bdi nha san xuat).
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Hinh 1. Cdu tao ddm thi nghiém

Cau tao ctia mau dam thi nghiém dugc minh hoa trong Hinh
1. Thiét ké ctla mau dam thi nghiém nay cling da dugc st dung
trong cac nghién ciu thyc nghiém trudc day [16, 171. Ty s6 nhip
trén chiéu cao hitu hiéu ctia dam la 26, ty s6 nay nam trong pham
vi thudng dugc st dung cho dam PC [11] va né cho phép Ung xu
uén chiém uu thé [22, 23]. Cap khong bam dinh dugc sir dung
lam thép dy Ung luc cho dam. Cap dugc st dung la loai b6 bay
sgi c6 dudng kinh danh dinh 14 12,7 mm, mé dun dan héi la 196
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GPa, d6 bén kéo la 1860 MPa va cudng d6 chay danh dinh 14 1672
MPa. Nh(ing dac tinh nay da dugc ddm bao bi nha san xuat. Ung
suat cang trudc hiéu qua la 960 MPa, dugc xac dinh tu phép do
bién dang trong qua trinh cang cap. Nhu dugc st dung trong
nhiéu nghién ctru [3, 17, 18], loai U (khong nut) theo ACI 318-19
[24] dugc st dung dé thiét ké mau dam. C6t thép thudng dugc
st dung trong nghién ctiu nay c6 mé dun dan héi la 200 GPa. Cét
thép doc c6 cudng do chay 430 MPa (COV = 0,02) va cudng do
kéo 600 MPa (COV = 0,03). Gia tri tuong Ung cho thép dai la 342
MPa (COV = 0,03) va 463 MPa (COV =0,01).

2.2. B6 tri thi nghiém

S d6 thi nghiém dugc minh hoa trong (Hinh 2). Tat ca cac mau
dam déu chiu hai qua trinh gia tai: gia tai gay nut trudc va gia tai pha
hoai. Trong qua trinh tai gay nut truéc cho dam, dam dugc gia tai
V@i sau chu ky véi muc tai can trén va dudi lan luot [a 90 kN va 8 kN.
S6 lugng chu ky gia tai dua trén nghién ctu cta [25]. Mic tai can
trén dugc chon dé gay ra chiéu rong vét nit trong dam 1a 0,3 mm
(gidi han cua trang thai st dung theo Eurocode 2 [22]) dua trén két
qua chiéu rong vét nit clia dam c6 cau tao tuong tu & mot nghién
clru trudc d6 clia nhdm tac gia [16]. MUc tai can trén nay bang 62%
kha nang chiu tai thuc ctia dam [16]. Mdc tai can dudi mé phong cho
tinh tai dua trén [17]. Sau d6, cac dam duoc d& tai hoan toan va dugc
tién hanh gia cudng bang tdm CFRP vdi thoi gian bao dudng la bay
ngay. Cac vét nut trén dam gan nhu khép lai hoan toan va chuyén
vi du cGia dam tuong déi nhé (khoang 2,6 mm) khi dam dugc dé tai
do tac dung clia luc cang trudc. Sau qua trinh gay vét nut trudc va
gia cudng, qua trinh gia tai pha hoai dugc tién hanh.
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Hinh 2. Bo tri thi nghiém

Nam cdm bién do bién dang (SG) dugc st dung dé do bién
dang cUa cap vai vi tri dugc thé hién trong (Hinh 1). Bién dang
clia c6t thép chiu kéo & gilra nhip dugc ghi nhan bang moét SG
(Hinh 1). Ba SG dugc strdung cho cac tdm CFRP doc véi vi tri dugc
thé hién trong (Hinh 2). Bién dang bé téng & giita nhip dugc do
b&ng mét SG (Hinh 2). Kich thiy luc dugc st dung dé tac dung
tai trong 1én dam va tai trong dugc ghi lai bang cdm bién tai
trong. Chuyén vi cGa dam dugc ghi lai bang cac chuyén vi ké
(LVDT) véi vi tri dugc thé hién & (Hinh 2). Tat ca dir liéu thi
nghiém dugc thu thap tu déng théng qua mét thiét bi thu thap
d{ liéu ngoai trir chiéu réng vét nit dugc do thu cong bang kinh
hién vi chuyén dung.

3. KET QUA THi NGHIEM

3.1. Hinh thdi vét nut va kiéu phd hoai

Dang pha hoai cla tat cd cac dam dugc thé hién trong (Hinh 3)
va két qua thi nghiém dugc téng hgp trong (Bang 1). Hinh thai pha
hoai clia dam d6i chiing khéng duoc gia cudng RCO la kiéu pha hoai
udn véi bé toéng bi nén v va c6t thép va cap bi chdy déo (Hinh 3(a)).
B& réng vét nuit uén I6n nhat trong dam (w, ) dugc xac dinh & muic

cryu

tai trong bang khoang 95% tai trong pha hly ctia dam ( 2 ), theo

do6 w,,, ctiadam RCOla 1,5 mm (Bang 1).
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Bang 1. K&t qua thi nghiém

Pra Pser Pu 514 Ep,u 6‘/',u

Dam ' Dang phé hoai
(kN)  (kN)  (kN)  (mm)  (%o)  (%o) mm)

RCO 25 51 126 109 8.5 - 1.5 CC+RY4TY

RG4 30 63 156 84 7.5 7.2 0.7 (D+RY

RG6 33 63 173 89 1.1 49 0.7 (D+RY

R4

N 30 64 180 131 8.8 n2 12

(CHRY-+TY+LD

Ghichu: p,, p,, va p, lanluctla tai mé lai vét nt, tai gidi han
st dung va téi pha hoai ctia dam; 5, la chuyén vi I6n nhat ctia dam;
&, la ing suat I6n nhat cla cap; &, la bién dang I6n nhat clia

tam CFRP; w

cru

la bé réng vét nit udn I6n nhat; CC = bé tdng bi nén

v@; RY = cOt thép chdy; TY = cép chay; CD = tam bong tach hoan
toan; va LD = tdm bong tach cuc bé.

¢l RCo - - 2 o

Hinh 3. Hinh thai phd hoai ctia dam (a) RCO, (b) RC4, () RC6 va (d) RC4-AN

Dang pha hoai cla dam gia cudng khéng neo (dam RC4 va
RC6) clng la dang udn, tuy nhién khac so véi dam khong gia
cudng. Dam RC4 va RC6 bi pha hoai do c6t thép chiu kéo chay
déo va bong tach ca tdm gia cudng CFRP Hinh 3(b) va (c). Bong
tach cta tdm CFRP bat nguén trong nhip uén cta dam (gidra hai
diém chiu tai) do cac vét nut c6 bé rdng 16n tai day gy ra va sau
d6 lan sang hai g6i tua. Ca hai dam RC4 va RC6 déu cé chiéu réng
vét nut I6n nhat (w, ) la 0,7 mm (Bang 1). Sau khi tdm CFRP bi

bong tach, dam RC4 va RC6 van con kha nang chiu luc du tuang
tu nhu dam khéng dugc gia cudng RCO nhu dugc thé hién trong
ma&i quan hé giiia tai trong tac dung va chuyén vi ctia dam (Hinh
4(a)).

Dam gia cudng c6 neo (dam RC4-AN) cling c6 dang phé hoai
uén vaGi cét thép va cap bi chdy déo va bé tong trong viing nén
bi nén v& (Hinh 3(d)). Khéng giéng nhu tdm CFRP dan doc bi
bong tach hoan toan trong dam gia cudng khong neo, tam CFRP
trong dam c6 neo chi bi bong tach cuc b trong nhip chiju uén vi
su bong tach nay da bi ngan chan bai hé neo dang U dugc bé tri
& hai dau dam. Cac neo dang U van con nguyén ven sau khi dam
bi pha hoai. Do d6, hé gia cudng bang tdm CFRP trong dam RC4-

AN van con kha ndng lam viéc sau khi dam bi pha hoai. Bé rong
vét niit udn I6n nhat trong dam RC4-AN la 1,2 mm (Bang 1). Nhin
chung, hé neo dang U dnh hudng dang ké dén dang pha hoai
clia dam bdng cach ngan chan su bong tach sé6m cda tdm CFRP
va do d6 cdi thién hiéu qua gia cudng so vdi truong hgp khéng
st dung hé neo.
3.2. Quan hé gida luc véi chuyén vj va bé rong vét nit
M®&i quan hé cla tai trong tac dung vdi dd vong va chiéu réng
vét nit udn cla cac mau dam UPC bi nut trudc dugce thé hién
trong Hinh 4 va 5. Chuyén vi clia dam c6 thé dugc chia thanh ba
giai doan khac nhau: giai doan tuyén tinh, giai doan st dung va
giai doan cuc han. Giai doan tuyén tinh bat dau tu tai trong bang
0 cho dén tai trong ma lai vét nit p, (mUc tai trong lam cho vét
nut ma lai). Giai doan st dung nam trong khodng tir p, dén tai
trong gidi han st dung p_ - tdi trong tuong Ung véi d6 vong
clia dam bang véi gisi han kha nang sir dung L /250 =22 mm
theo EN 1992-1-1 [26]. Giai doan cuc han dao dong tir P, dén
P, (tai trong pha hoai clia dam). Trudc khi mé lai cac vét nat,
ung xU cla tat cd cdc mau dam UPC gan nhu giéng nhau, cho
thdy hé gia cudng bang tdm CFRP khéng cé tac dung dang ké
trong giai doan nay. Tai trong md lai vét nit p cta dam gia
cuang trung binh I6n hon 22% so véi p, cla dam khéng gia
cuong (Bang 1). Khi tai trong tac dung tang lén, hé gia cudng
bang tdm CFRP lam viéc hiéu qua hon.
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Hinh 4. Quan hé giira luc va chuyén vi giita nhip
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Hinh 5. Quan hé giifa luc va bé rong vét niit udn
Trong giai doan s dung, dam dugc gia cudng bang tam
CFRP lam viéc t6t han hon so véi dam RCO khéng dugc gia cudng
vé Ung x{f véng va nit nhu dugc thé hién trong Hinh 4 va 5. Vi
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tam CFRP tham gia vao viéc khéang lai iing suat kéo, nén su phat
trién cla cac vét nut trong cac dam dugc gia cudng, kiém soat
tot hon so véi dam RCO khong dugc gia cudng. Diéu nay da duoc
ching minh théng qua bé réng vét nit ctia dam dugc gia cudng
nhé han khi xét & cing muc tai trong nhu trong Hinh 5. Két qua
la, d6 ciing chéng udn clia dam dugc gia cudng cao han so vai
dam RCO thé hién qua dé véng nhé hon dudi cing mét tai trong
tac dung. O tai trong gidi han st dung ctia ddm RCO (P, ¢, ), d0

voéng clia dam RCO la 22 mm trong khi dé véng clia dam dugc
gia cudng bang tdm CFRP thap hon trung binh 20% (Hinh 4). S6
I6p gia cudng va neo dang U khong ¢ anh hudng dang ké trong
giai doan nay.

Trong giai doan cuc han, hé gia cudng bang tam CFRP tang
dang ké kha ning lam viéc cGa dam UPC bi nut truéc. Ung xu
nat cta dam dugc cai thién dang ké vai viéc st dung tdm gia
cudng CFRP. Vi du, & 95% tai trong t8i da cta dam RCO (0,95
P . ), bé rébng vét nGt udn ctia dam dugc gia cudng vdi bén

u,RCO
I6p tam CFRP (dam RC4) da gidam 72% va khi s dung sau 16p
tam CFRP (dam RC6), muc giam la 76% (Hinh 5). Vi tac dung
kiém soat vét nut, tdm CFRP gilp gidm su suy gidm d6 cing va
do @6 giup gidm d6 véng cta dam dugc gia cudng (Hinh 4). Vi
du, tai p d6 véng ctia dam RC4 va RC6 lan lugt nhé hon so

u,RCO "
véi dam RCO 4 50% va 55%. Tuy nhién, viéc s dung tam CFRP
lam giam kha nang bién dang (d6¢ véng toi da) cta dam, diéu
nay la do su bong tach sém cta tam CFRP. So v6i dam RCO, do
vong toi da cia dam RC4 va RC6 da giam lan lugt 1a 22% va 18%
(Hinh 6). Pang chu y 13 sau khi tim CFRP bong tach, ddm RC4
va RC6 van c6 do bén du tuang ty nhu dam khong gia cudng
RCO nhu dugc thé hién trong Hinh 4.
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Hinh 6. Chuyén vi I6n nhat cGa dam gia cudng so vdi dam khong gia cuong
Ghi chl: 6, iy Va O,z 18N lugt la chuyén vi gilia nhip lén

nhat cta dam gia cudng va dam RCO.

Viéc str dung cac ca cdu neo boc dang U khéng cai thién dugc
dd cling uén ctia dam do Uing xi chuyén vi clia cdc dam dugc gia
cudng c6 hodc khéng cé neo dang U la tuong tu nhau cho dén
khi tdm CFRP bi bong tach (Hinh 4). Neo dang U da giup tang
cudng lién két gilra tam CFRP va bé téng [18] va ngan chan su
bong tach s6m ctia tdm CFRP. Piéu nay cling dugc thé hién qua
bién dang I6n nhat cGa tdm CFRP (&, ) trong dam c6 neo I6n

hon trung binh 16% so vgi dam khong neo (Bang 1). Viéc strdung
hé neo dang U, do d6, cai thién dang ké kha niang bién dang cla
dam. Trung binh, neo dang U tang dé véng t6i da ctia dam RC4-
AN |én 56% so va&i dam RC4 khong c6 neo va 20% so véi dam RCO
khéng dugc gia cudng (Hinh 6).

3.3. Khd ndng chiju luc

Su cai thién vé kha nang chiu tai & giai doan sir dung va giai
doan cuyc han nh& hé gia cudng bang tdam CFRP dugc trinh bay
trong Hinh 7. Kha nang chiju tai cia dam trong giai doan st dung
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bang véi tai trong giGi han sttdung P, va kha nang chiu tai cuc

han bdng véi tai trong pha hoai P,. Trong giai doan st dung,
nhu da dé cap trong phan trudc, ing x{r cac dam dugc gia cudng
la tuong tu nhau bat ké sé I16p gia cudng va viéc st dung neo
dang U. K&t qué la kha nang chiu luc & giai doan sir dung cla tat
ca cac dam dugc gia cudng bang tam CFRP cao han khoang 24%
so véi dam khéng dugc gia cudng RCO (Hinh 7).

1.5 -
& Gial Joan su dung o
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% el A S
g 1.24 124 1.25
a1 ,
1.00
£r
0.9 .
RCO RC4 RCE RCA-AN
Dém

Hinh 7. So sénh gitia kha nang chiu luc ctia ddm gia cuong va dam khong gia cudng
Ghi chu: P, va P, lan lugt 1a kha nidng chiu luc ctia dam
gia cuding va dam khoéng gia cusng RCO

& giai doan cuc han, viéc st dung bén 16p tdm CFRP da cai
thién 24% kha nang chiu luc cuc han ctia dam so véi dam RCO
(Hinh 7). Tang s6 I8p gia cudng 1én sdu gilup tang muc cai thién
vé kha nang chiu luc cyc han ctia dam 1én 37% (Hinh 7). Do neo
dang U ngan chan hiéu qua su bong tach sém ctia tam CFRP, nén
cac dam dugc gia cudng c6 neo c6 kha nang chiu luc cuc han I6n
hon 43% so v&i dam RCO (Hinh 7).

4. KET LUAN

Bai bdo trinh bay khao sat thuc nghiém kha nang lam viéc
cGa dam UPC ch(i T bi nut sén dugc gia c6 bang hé gia cuong su
dung tdm CFRP chiu tai trong uén. Hiéu qua gia cudng udn cla
tam CFRP, anh hudng clia neo dang U va s6 I16p gia cudng la cac
théng s6 dugc nghién clru. Dya trén cac két qua thu dugc, mot
s6 két luan dugc rat ra nhu sau:

- Dam bi nut truée khong duoc gia cudng c6 dang pha hoai
uén véi cét thép chiu kéo va cap chay déo, va bé tong bi nén vé.
Dang pha hoai ctia dam bi nut trudc dugc gia cudng bang tdm
CFRP khéng neo la do tdm CFRP bi bong tach va c6t thép bi chay.
Neo boc dang U dnh huéng dang ké dén dang pha hoai clia dam
vi hé neo nay ngan chan hiéu qua su bong tach sém cla tam
CFRP. Do d6, dam dugc gia cudng cé neo c6 dang pha hoai
tuong tu nhu dam khong dugc gia cudng.

- Hé gia cuong bang tdm CFRP chi hiéu qua sau khi cac vét
nut ma lai. Trong giai doan st dung, hé gia cudng khang lai Ung
sudt kéo, lam cham qua trinh phat trién cta vét nGt va gidm su
suy giam dd cliing ctia dam. So véi dam khéng dugc gia cudng,
chuyén vi clla dam dugc gia cudng gidm t&i 20% va kha nang
chiu luc & giai doan s dung tang khodng 24%. Neo dang U va sé
I6p gia cudng khéng c6 anh hudng dang ké trong giai doan su
dung.

- Hé gia cuding bang tdm CFRP c6 hiéu qua dang ké trong giai
doan cuc han. So v6i dam khéng dugc gia cudng, bé rong vét nat
uén va dé véng ctia dam giam téi 72%/76% va 50%/55% khi st
dung bén/sau 16p tdm CFRP. Kha nang chiu tai cuc han cta dam
tang 24%/37% khi sir dung bén/sau 1&p tdm CFRP. Tuy nhién, su
bong tach sém clia tdm CFRP lam gidm kha néng bién dang cta
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dam gia cudng, thé hién qua viéc gidm 22%/18% dé véng toi da
clia dam dugc gia cudng véi bon/sau I6p tam CFRP so vai dam
khéng gia cuong. Neo dang U da ngan chan hiéu qua hién tuong
bong tach sém cha tdm CFRP va do dé tang kha nang chiu tai
cuc han va dé véng téi da cha dam lan lugt 1a 43% va 20% so véi
dam khéng dugc gia cudng.
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TGM TAT

Nghién ciru duge thue hign nhim nhan dang mat sd yéu td ca thé anh
hudmng dén sur thanh cng cac du an dudng sat da thi tai TPHCM theo
phuang thire ddi tac cong tur (PPP). Nhdm dat duge muc tigu nay, phuong
phap nghién ciru dinh tinh d& duge sir dung. Két qua thong qua ting hop
cAc nghién citu trong nudc va trén the gidi trude day, 22 yéu td da dugc
nhan dang. Ngoai ra, nhdm dam bao sy phi hop ciia cac yéu td ddi vai du
an dudng sét da thi TPHCM , cudic phang vén chuyén sau truc tigp véi cac
chuyén gia dé dugc thue hign. Vai sy dang gap § cia 05 chuyén gia trong
finh vy, tac gid da tign hanh diéu chinh, bd sung va dat duge danh sach
vari 28 yéu td trong da ca 24 bign dac lap va 4 bign phy thudc. Ket qua
nghién ciu ndy ca dang gap nhat dinh trong viec xem xét ap dung phurong
thirc PPP ddi vai dur an dung sét da thi tai TPHCM.

Tir khéa: Ddi tac cong tu (PPP); duang sét da thi; yéu td quan trong.

ABSTRACT

The study was conducted to identify critical sucess factors for urban
railway projects in Ho Chi Minh City under the public-private
partnership (PPP) model. To achieve this goal, qualitative research
methods were used. After reviewing a number of previous studies, 22
critical success factors have been identified. In addition, in order to
ensure the suitability of the elements for the Ho Chi Minh City urban
railway project, direct interviews with experts were conducted. As a
result, several adjustments have been made and a list with 78 factors
including 24 independent variables and 4 dependent variables were
found officially. This research result makes the most decisive
contribution to the work of considering applying the PPP method to
urban railway projects in Ho Chi Minh City.

Keywords: Public Private Partnership (PPP):; urban Railway;
critical factors.
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1. DAT VAN BE

Huy déng nguén luc ngoai ngan sach Nha nudc (NSNN) cho
phat trién co s& ha tang (CSHT) néi chung va ha tang giao théng noi
riéng da dugc khdng dinh trong Chién lugc phat trién kinh té - xa
hoi 10 ndm 2021-2030 tai Dai hoi dai biéu toan quéc lan thu Xlll cta
Dang va trong Nghi quyét s6 16/2021/QH15 ngay 27/7/2021 cla
Qudc hoi vé K& hoach phat trién kinh té - xa hoi 5 ndam 2021-2025,
day la mot xu thé tat yéu va can thiét trong bdi canh nguén luc ti
NSNN con han ché.

Tai TP.HCM, nhdm hoan thién co s& ha tang, Th tuéng Chinh
pha da phé duyét quy hoach (diéu chinh) Hé thong dudng sat do
thi TP.HCM theo Quyét dinh s6 568/QD-TTg ngay 08/4/2013. Hé
th6ng gom 08 tuyén Budng sit dé thi xuyén tdm va vanh khuyén
ndi cac vi tri trung tam chinh cta Thanh pho (MRT); va 03 tuyén xe
dién mat dat hodc dudng sat mot ray (LRT). Toan bd hé théng co
téng chiéu dai khodng 220km vdi téng muc dau tu udc tinh khoang
25-30 ty USD. Ngoai cac du an dang dugc trién khai nhu Tuyén s6 1
Bé&n Thanh - Suéi Tién, Tuyén s6 2 BEn Thanh - Tham Luong, va 03
du an da du kién st dung vén vay ODA dang tién hanh cac thi tuc
trinh thdng qua chu truong dau tu/chap thuan dé xuat du an, cac
du an con lai thudc hé théng dudng sat d6 thi TP.HCM dang dugc
kéu goi dau tu vai s6 von udc tinh khoang 20 ty USD. Hau hét cac dy
an nay chua xac dinh dugc hinh thiic dau tu, chua c6 cam két dau
tu, chua c6 ca ché tai chinh, chua c6 co quan/don vi hé trg trién khai
nghién clu chuyén sau. Du kién dén nam 2030, khi cac té chiic quéc
té€ x€p Viét Nam vao nhom cac quéc gia dang phat trién thi viec huy
déng nguon vén vay ODA, von vay uu dai nudc ngoai tai trg cho cac
du an dudng sat do thi la rat kho khan. Trong béi canh vén NSNN
con han hep, viéc sirdung cac khoan vay thuong mai qudc té sé tao
ap luc khong hé nhoé dén viéc tra 1ai vay, phi cam két, phi quan ly khi
chung ta khéng con dugc hudng cac ché dé uu dai tir cac Chinh phu,
céc t8 chuc tai chinh trén thé gidi. Do vay, yéu ciu dat ra d6 1a can
sém nghién clu, bé sung thém cac nguén vén khac (ngoai nguén
von NSNN, ngudn von vay ODA, vén vay uu dai nudc ngoai) nham
nhanh chéng thuc hién muc tiéu phat trién cd s& ha tdng néi
chung, va PPP c6 thé 1a mét hudng nghién ctiu mai dé trién khai
thuc hién trong béi cdnh hién tai.

Xuat phat tir nhimng yéu cau cap thiét do, bai bao sé tién hanh
cac budc nghién ctiu nhdm nhan dang céac yéu t6 anh hudng, gop
phan dam bao su thanh cong ctia cac du an dau tu theo phuong thic
d6i tac cong tu (PPP): Trudng hop tai du an dudng sat dé thi TP.HCM.
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2. COSGLY LUAN

Theo ADB [1] PPP la mot hgp déng dai han gitta mét don vi Nha
nudc va mot don vi tu nhan, d€ cung cdp hang héa hoac dich vu
cOng; trong d6 bén tu nhan chju rdi ro va trdch nhiém quan ly dang
ké, déng thai nhan dugc thu lao gan lién vdi hiéu suat thuc hién. Tai
Viét Nam, theo Luat Dau tu theo phuong thiic déi tac céng tu [2],
PPP dugc dinh nghia la phuong thic dau tu dugc thuc hién trén co
s& hgp téc c6 thai han gitra Nha nuéc va nha dau tu tu nhan théng
qua viéc ky két va thuc hién hgp déng du an PPP nham thu hut nha
dau tu tu nhan tham gia du an PPP.

DGi mat véi nhiing han ché vé ngudn luc cong va chinh séach tai
khoa, dong th&i nhan ra tdm quan trong cGa CSHT dé gitp nén kinh
té& phat trién, Chinh phi cac nuéc dang ngay cang chuyén sang khu
vuc tu nhan (KVTN) nhu mét nguén tai trg bé sung dé dap ung
khoang thiéu hut vé tai chinh. M6 hinh PPP ngay cang dugc st dung
rong réi trén thé gidi vi mot s6 ly do sau [3], bao gom (1) Kham pha
PPP nhu mét cach gidi thiéu cong nghé ctia KVTN va déi mdi trong
viéc cung cap cac dich vu cong t6t han théng qua hiéu qua hoat
dong dugc cai thién; (2) Tao ra su da dang hoa trong nén kinh té
bang cach lam cho dat nudc trd nén canh tranh hon vé CSHT ciing
nhu thic ddy hoat dong kinh doanh va cac nganh céng nghiép lién
quan dén phat trién CSHT; (3) St dung PPP nhu mét cach dé phat
trién nang luc ctia KVTN dia phuang théng qua lién doanh véi cac
coéng ty qudc té 16, cling nhu co héi ky hgp déng phu cho cac cong
ty dia phuong trong nhiéu linh vuc; (4) Ap dat sy chdc chén vé ngan
sach bang cach thiét 1ap chi phi hién tai va tuong lai clia cac du én
CSHT theo thdi gian; (5) St dung PPP nhu mét cach dan dan gidp
Chinh phti va cac doanh nghiép nha nudc tiép can vai viéc tang muc
dé tham gia ctia KVTN (ddc biét la nudc ngoai) va cau triuc PPP theo
cach dam bao chuyén giao cong nghé, ky thuat dan dén céac céng
ty hang dau quéc gia c6 thé diéu hanh hoat dong cda chinh ho mot
cach chuyén nghiép va cudi cling xuat khau nang luc clia ho bing
cach dau thau céc du an/lién doanh; (6) BS sung nang luc han ché
ctia khu vuc cong (KVC) dé dap ting nhu cau ngay cang ting vé phat
trién CSHT; (7) Khuyén khich KVTN thuc hién cac du an ding thai
han va trong pham vi ngan séach; (8) Khai thac gia tri déng tién dai
han théng qua chuyén giao rui ro cho KVTN trong suét vong ddi cla
duan.

Bén canh cacIgi ich mang lai, mét s6 rii ro tiém an lién quan dén
mo hinh PPP cling dugc dé cap [3], nhu Chi phi phét trién, dau thau
va thudng xuyén trong cac du an PPP c6 thé cao hon so véi cac quy
trinh mua sam truyén théng cia KVC; Mot s6 du an c6 thé dé dang
cap vén hon nhimng du an khac (néu co lién quan dén céng nghé),
mot s6 du &n sé chi tao ra doanh thu bang noi té (du an trong nudc)
trong khi nhiing du én khac c6 thé cung cap ngoai té va do do
nhimng han ché cla thj trudng tai chinh dia phuong c6 thé cé it anh
huéng hon; Cac cdng ty tu nhan (va ngudi cho vay clia ho) sé than
trong khi chdp nhan nhiing rdi ro 16n ngoai tdm kiém soat cda ho,
chang han nhu ri ro ty gia héi doai hodc rii ro clia cac tai sén hién
¢6; néu ho chiu nhiing rui ro nay thi gia dich vu ctia ho sé dugc phan
anh; C6 moét chi phi gan lién véi ng - Mac du KVTN c6 thé dé dang
hon @é huy déng vén, nhung nguén tai chinh sé chi kha dung khi
dong tién cho du an dugc ky vong sé mang lai lgi tic dau tu; Mot s6
du &n 6 thé gap nhiéu thach thic vé mat chinh tri hodc xa haoi khi
thuc hién, dac biét néu luc lugng lao dong KVC hién tai lo ngai bi
chuyén giao cho KVTN, viéc tang thué dé lam cho du an kha thi hay
cac van dé vé dat dai hoac tai dinh cu; KVTN cling sé mong dgi mot
muc d6 ki€ém soat cao d8i vdi cac hoat dong néu ho chdp nhan rai
ro dang ké. Do d6, cac uu dai va yéu cau thuc hién can phai dugc
quy dinh rd rang trong hgp déng. Nén tap trung vao cac yéu cau
hiéu suat dua trén két qua dau ra va tuong déi dé giam sat; KVTN co

thé& cé nhiéu chuyén mén han va sau mét thai gian ngan sé ¢ lgi
thé vé dit liéu lién quan dén du an; Trach nhiém cta Chinh pha van
lién tuc - ngudi dan sé ti€p tuc yéu cau Chinh pha chiu trach nhiém
vé chat luong cta cac dich vu tién ich. Chinh pha cling can phai cé
du kién thic chuyén mén dé cé thé hiéu cac théa thuan PPP, thuc
hién céc nghia vu clia chinh minh theo théa thuan PPP va giam sat
hoat dong ctia KVTN; Do tinh dai han cda cac du an PPP va su phtic
tap lién quan, rat kho dé xac dinh tat ca cac trudng hgp c6 thé xay
ra trong qua trinh trién khai du én va cac van dé c6 thé phat sinh ma
cac bén lién quan khéng ludng trudc dugc trong céc tai liéu hodc tai
thai diém ky két hgp dong. C6 nhiéu kha nang céc bén sé can dam
phan lai hgp déng dé€ dap tng nhiing tinh huéng bt ngs nay. Ciing
c6 thé 1a mdt s6 du an co thé that bai hodc c6 thé bij cham dut trudc
thai han du kién ctia dy én, vi mét s6 ly do bao gém nhiing thay d&i
trong chinh sach ctia Chinh phq, su that bai ca nha diéu hanh tu
nhan hodc Chinh pht trong viéc thuc hién nghia vu clia ho hoac
thuc té€ 1a do cac ly do bat kha khang.

Theo B& Xay dung [4], thi trudng PPP tai Viét Nam dang & trong
giai doan dau cla su phat trién, véi cac yéu té ndi ham cda nén kinh
té€ con chiia dung khong it rdi ro, thi trudng vén trong nudc con yéu
kém, nhiéu kho khan trong viéc ti€p can ngudn vén qudc té. Dac
biét chua cé chién lugc dai han, rd rang dé thuc hién PPP, trong khi
du an PPP c6 dac thu phuc tap véi nhiéu méi quan hé rang budc
gitta KVC va KVTN. Bén canh d6, hé théng phap ly vé PPP con chua
day d0, chong chéo gitta nhiéu quy dinh phép luat, cac quy dinh
thién vé du an dau tu céng hodc dau tu tu nhan thuan tay, chua dam
bao hai hoa cho viéc thuc hién du an PPP. Vai tro clia KVC va KVTN
khéng dugc xac dinh rd rang hodc thi€u cac quy dinh vé quyén,
trach nhiém va nghia vu clia céc bén. Céc chinh sach, quy dinh vé
uu dai dau tu, lua chon nha dau tu, hgp déng du an va quan ly khai
thac van hanh con nhiéu han ché dan dén méi trudng dau tu chua
that su hap dan.

D0 véi cac dyr an dudng sat do thi theo phuong thiic PPP ban dau
dugc canh bao vé muic do khé khan trong viéc cau tric va duy tri PPP
déi véi cac du an dudng sat do thi Ién va phtc tap [5]. Trong nhimng
nam 1990, nhiéu du an PPP dudng sat dé thi mai (cha yéu la dudng
sat nhe hodc tau dién ngam trén cao) da dugc trién khai & cac thanh
phé Déng A nhu Bangkok, Kuala Lumpur va Manila. Cac du an theo
PPP nay gap khé khan, bao gébm cham tré, vugt chi phi va v& ng hgp
doéng. Cac du an PPP dudng sét do thi dau tien ¢ Dong A mat trung
binh 09 nam tu khi hinh thanh y tudng du an dén khi bat dau van
hanh. Trong s6 chin nam nay, cé khodng bén nam tuong Ung vdi viéc
xay dung du an. Su cham tré thudng phat sinh khi thiét ké du éan dugc
diéu chinh lai sau hgp dong ban dau, 1am 16 ra nhiing thong tin méi
vé nhu cdu va chi phi dau tu. Tuy nhién, bat chap nhiing kho khan ma
lan song Dudng sat d6 thi theo mo hinh PPP dau tién gap phai, s6
lugng cac du an dudng sat do thi co su tham gia clia tu nhan da tang
lén déng ké tir dau nhiing nam 2000. Theo dt liéu tir co s& dit liéu vé
su'tham gia ctia KVTN vao CSHT clia Ngan hang Thé gidi [6], tdng cong
16 dy an dudng sat co su tham gia clia tu nhan da dat dugc két thic
tai chinh trong thap ky dau tién ctia nhiing nam 2000, nhiéu hon gap
déi s6 lugng du &n trong nhiing nam 1990. K& ti nam 2011, thém 15
du &n da dat dugc két thuc tai chinh, véi téng vén dau tu (bao gém ca
dau tu cong va tu nhan) 1a 30,8 ty USD. Téng chiéu dai (km) clia mang
lugi dudng sat d6 thi dugc phat trién theo mé hinh PPP gan nhu ting
gdp déi trong 05 nam (2012-2016) so vdi giai doan 05 nam trudc do.
Trong s6 cac dy an dang hoat dong, tuyén dudng sat maot ray Kuala
Lumpur, Malaysia va tuyén 4 Sao Paulo, Brazil la nhiing vi du dién hinh
vé PPP thanh céng. Nham dat dugc nhiing thanh cong trong viéc ap
dung phuang thiic nay, cac nghién ctiu vé mé hinh hop tac céng - tu
cla nhiéu tac gia cing quan diém cho rang, viéc xac dinh cac nhan té
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anh hudng dén su thanh cong ctia mé hinh PPP la van dé co ban can
phai c6 va nén dugc duy tri trong suét thai gian thuc hién du an [7-9].

3. PHUONG PHAP NGHIEN cUU

Nham dat dugc muc tiéu dé ra dé la nhan dang duoc cac yéu té
c6 thé anh hudng dén su thanh cong clia cac du 4n dudng sit d6 thi
thanh khi dp dung phuong thiic PPP, nghién ctu thuyc hién theo cac
budc dé xuat trong hinh 1.

Mghién etm i Iu X dinh veti o inh hieimg den sif thinh eong cde

-
™ P

dip an dau b theo pharomg thue P

v

Bé sung véu th dnh brdng dén o thanh cdag cic

semig =it 4 thi theo phurong thirc

PP

v

Bo SUNg :LC:.I '.I'Il anh |'L':i:'.'_.' -CC: 1 thanh '\.".ll'!.' i due
in dau v Parimg st &6 thy 191 TR.HCM theo
phueng thire PPP

¥

Phing vin chuyén

gim chuyén siu

Danh muye yéu 63 dnh rimg dén su thinh cdng cac
dir fin ddin o Eredmg st @6 thy i TPHOM theo

phuromg thire PFIF

m Yéu td anh huéng Tac gid
Ap dung céc cdng nghé, ki thudt
7 mdi, hién dai trong thiét ké, thi  [14],[23]
cdng, gidm sét
8 Qlja trinh quan Iy thuc hién hgp 23]
dong
IV Taichinhduéan
9 Tiém lyctai chinh cia KVTN (8], [15], [24]
10 Mdra co hdikinh doanh cho KVTN [24], [25]
Thi trudng tai chinh phét trién, 6n
i dinh (kha ndng vay; lai, phi) (8], o1, 126]
12 Thoi gian thi cong clia dy an [27]
13 Béoldnh doanh thu tirKVC [21]
v Chinh tri, KT-XH va méi truong kinh doanh
1 Mm trudng chinh tri va xa hoi on 28], 29]
dinh
15 Mai trudng kinh t& vi md 6n dinh [18], [13], [28], [25]
1 Diu tha,u ¢ong khai, minh bach va 28], 221
hiéu qua
17 Khd nang quan tri, chdt lugng cla 28], 251
KvC
Chét lugng cta KVTN, clia céc tu van
18 va nha thau thi cong (221,114, 1231, 5]
19 Suhd trg cla cacbén lién quan [22], 4]

Hinh 1. Cac bugc nghién cdu

Budc 1: Nghién ctu dinh tinh dugc thuc hién qua viéc téng hop
tai liéu trong nudGc va trén thé gidi o lién quan dén cac yéu té dam
bao thanh céng trong dau tu du an theo phuong thic PPP. Tur day,
danh muc vé cac yéu té quan trong cho nhiéu loai du an sé dugc
téng hap.

Buéc 2: Théng qua nghién clu cac tai liéu lién quan dén phuong
thuc PPP trong cac du an dau tu dudng sat trén thé gidi nhdm bé
sung thém cac yéu té6 nham dam bao thanh cong trong dau tu loai
du an nay theo phuong thuc PPP.

Budc 3: Nham dua ra danh muc cac yéu t6 phu hgp véi diéu kién
tai cac du an dau tu xay dung dudng sat do thi tai TP.HCM, tac gia
tién hanh thuc hién viéc phong van truc tiép cac chuyén gia vé linh
vuc PPP va dudng sat d6 thi tai TP.HCM nh&m hiéu chinh, b6 sung
cac yéu t6 anh huéng va dé xuat danh muc cudi cling.

4. KET QUA NGHIEN CUU

Thoéng qua khdo lugc cac bai nghién ctu di trudc, tac gia nhan
dién dugc 19 yéu t6 anh hudng dén su thanh cong clia cac dy én
dau tu xay dung theo phuang thiic PPP néi chung, danh muc nay
dugc thé hién tai Bang 1.

Bang 1. Bang téng hgp mét sé yéu t6 anh huéng dén su
thanh cong ctia cac du an PPP

Trong linh vuc dudng sat dé thi, hiéu suat ctia du én PPP so vGi
du an do KVC thuc hién la khac nhau [30-32]. Ngoai chiju téc dong
chung cla cac yéu té dén su thanh céng clia mét du an dau tu xay
dung CSHT théng thudng, cac du an dudng sat do thi theo phuong
thiic PPP con chiu tdc déng clia moét s yéu té dac thu cda loai hinh
giao théng nay. Qua téng hap, 03 yéu t6 dic thu da dugc nhan dién,
thé& hién trong bang 2.

Bang 2. Mét s yéu té dac thu anh huéng dén su thanh céng
cta cac du n PPP dudng sét dé thi

T Yéu té anh hudng Tacgia
1 Doanh thu tir gid vé (33],[341, [35]

(o ché, chinh sach diéu tiét, khai
2 théc gid tri gia tang tir dat 1351, 361

Cau tric to chdc, quan ly trong 37),38]

[inh vuc dudng sat do thi

Sau khi t8ng hop, 22 yéu t6 da dugc nhan dién, tuy nhién nham
xac dinh cac yéu té phu hgp véi trudng hgp cu thé cta cac du an
dudng sat dé thj tai TP.HCM, tac giad da tién hanh phong van truc
ti€ép va ghi nhan y kién gép y ctia 05 chuyén gia vé su phu hgp cla
22 yéu t6 dugc liét ké tai bang 1 va bang 2. Thong tin chuyén gia
dugc thé hién trong bang 3.

Bang 3. Bang tém tat thong tin ctia cac chuyén gia tham gia
phéng van

T Yéu td anh huéng Tacgia

| Phap ly
1 Khung phdp ly thudn lgi, phu hgp (101, (111, 0121, 131, 114), 131

2 Khung phép ly chdt ché, day da [11], 4]
] Quan ly rdi ro
rK: hoach nhén dang, phén tich rdi (161, (171, (131, 18] (18]
4 K&hoach phan bd, kiémsodt riiro  [16], [18], [8], [19], [20]
Il Quymé, cdng nghé, k§ thuat va thi cong
5 Quy md, tinh chdt ctia du an [21]

Qué trinh lap dy an, chuan bidautu  [10], [22], [14]
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Chiic vu/ vi 6 nam
Chuyéngia  Don vi cdng tac tri o kinh Trinh dd
nghiém
L Ban Quén Iy dudng  Quén Iy cdp . Phé gido su
Chuyéngia T o dothiP.HOM a0 >B0EM i
o Ban Quén Iy dudng  Quén Iy cdp . .
Chuyén gia 2 GtdothiTPHOM <o > 25ndm Thacsi
Cuc Quan ly dau tu win 1§ &
Chuyéngia3  xdy dung - Bo Giao o Y @S 5 nim Thacsi
thong van tai
Chuyén gia 4 TrL{Ong‘ Klnt] tel, Quan ly cap > 20 n3m th)ﬂlgleo su
Ludt va Quan ly cao -Tiénssi
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Chie wy/ v SSmam
Chuyéngia  Donvi cdng tac o kinh Trinh do
nghiém
nha nudc - Dai hoc
UEH
Truong Kinh t€,
Chuyén gia 5 Lugt va Quan 1y (Ijuyen gt > 15 nam Tiénsi

nha nuéc - Pai hoc  van
UEH

Qua téng hgp, phan tich y kién ctia 05 chuyén gia vé su phu hop

cla cac yéu té da duogc dé cap, téng s6 lugng yéu té dugc xac dinh
la 28 yéu t6 (goém: 24 yéu t6 doc lap va 04 yéu té phu thudc), chi tiét
dugc trinh bay tai Bang 4.

Bang 4. Bang téng hop cac yéu té c6 thé anh huéng dén su

thanh céng cia du an Pudng st do thi tai TP.HCM theo phuong

thuc PPP
Ky
11 Yéuto hiéu Ghi chu
A YEUTODOCLAP
I Phaply PL
1 Su quyét tam, khuyén khich clia hé P Bo sung theo két qua thao
thdng chinh tri ludn
Khung phdp Iy phu hgp, day dd, dong Diéu chinh theo két qua
2 o PL2 21 a
bo thao luan
(o ché, chinh sach diéu tiét, khai thac
3 gid tri gia tang tUr ddt (Land Value PL3
Capture)
4 (8u tric td chic, quan Iy trong linh vuc pLa
dudng st do thi
I Quan ly rdiro RR
5 Viécnhdn dang day du, phan tich chinh RR1 Diéu chinh theo két qua
xac ccrliro thdo luan
6 Viéc phan bd phu hop, kiém sodt chat R Diéu chinh theo két qua
ché cacriiiro thao ludn
" QAuy md, cong nghé, ky thuat va thi M
cong
7 Quy md, tinh chdt ctia dy an QM1
8 Khungtiéuchunkjthudtddydi QM2 ﬁj‘;;”"g theo két qud thio
Qua trinh 1ap du an va chudn bi mat Diéu chinh theo két qua
9 s o QM3 2 1 a
bdng thi cong thdo ludn
Kha ning ap dung, ki€m soét cac cong A g s
10 nghé, ky thugt mdi, hién dai trong thiét QM4 Dl?u djmh theo ket qua
e e thdo luan
ké, thi cong, gidm sat
Kha nang cht dong vé cacnguyénvatliéu, Diéu chinh theo két qua
1 . QM5 2 pa
thiét bi vé duong sat do thi trong nudc thdo ludn
1 Qua trinh quan Iy thuc hién hgp dong W6
(tién d0, chat lugng, khdi lugng,...)
v Tai chinh TC
13 Tiém lyctai chinh ctia KVTN TQ1
14 M ra co hdi kinh doanh thu lgi nhuan 10

cho KVTN

) Ky
m Yéuto hiéu Ghi chi
15 Thi truding tai chinh phat trién, on dinh 1G

(khd nang vay; mc |di, phi)
Doanh thu tir gid vé, kinh doanh

16 thuong mai (quang cdo, cho thué mat  TC4 Diéu chinh theo két qua

bang, giti xe,...) théo lugn
17 Thi gian thi cong cla du an 1065
18 Béolanh doanh thu tir KVC TC6

Chinh tri, kinh té, xa héi va méi

truong thuc hién du an T

19 Méitruong chinhtrivaxahgiéndinh ~ MT1
20 M trudng kinh té vi mé 6n dinh MT2

(dng tac dau thau cong khai, minh

2 bach va hiéu qua

MT3

22 Khdnang quantri, chdtlugng clakVC ~ MT4

Chét lugng ctia KVTN, clia cac tu van va

23 nha thau thi cong

MT5

24 Suhd trg cla cac bén lién quan MT6

B YEUTOPHU THUOC

Su'thanh cong clia du an dudng st
d6 thi theo phuong thuc PPP tai
TP.HCM

Hang héa, dich vu ¢6 lgi ich chung giiia
1 KVC va KVTN, cd sy that bai clia thi ~ PPP1
trudng va phai dugc gidm sat bi KVC

KVTN ¢6 thé gitip nang cao chat lugng
2 va hiéu qua trong viéc phan b6 ngan  PPP2
sdch Nha nudc

(6 thé chia sé rdi ro giita KVC va KVTN

mot céch hap Iy PPP3

Sutham gia clia KVTN trong toan bo du
4 &n 0 thé gilip nang cao khd nang cung ~ PPP4
cdp hang hda, dich vu cong

Trén co sG cac yéu té dugc xac dinh & Bang 4, tac gia dé xuat mo
hinh nghién cttu gém 05 nhém nhan té anh hudng dén viéc thuc
hién thanh cong clia cac du an PPP Dudng st d6 thi tai TP.HCM, bao
gém: (1) Nhan té phap ly; (2) Nhan t6 quan ly rdi ro; (3) Nhan té quy
mo, cdng nghé, ky thuat va thi céng; (4) Nhan t6 tai chinh; va (5)
Nhan t6 chinh tri, kinh t&, xa hoi va moéi trudng thuc hién du an, véi
24 yéu t6 thanh phan. Mé hinh nay sé dugc tiép tuc nghién ctu
nham tim hiéu tdm quan trong clia tiing yéu t6 va dé xudt cac giai
phap phu hop.

KET LUAN

Vi 26 yéu t6 (gdm: 22 yéu t6 déc 1ap va 04 yéu t6 phu thudc)
lién quan dén su thanh cong clia du an CSHT theo phuong thic
PPP da dugc nhan dién thong qua khdo lugc cac bai nghién cliu
& trong nudc va trén thé gisi. Nhdm tim hiéu sau han vé trusng
hgp cu thé tai cac dy an Dudng sat dé thi tai TP.HCM, tac gia da
ti€n hanh phéng van truc tiép 05 chuyén gia dé xem xét su phu
hop clia cac yéu t6. Trong qua trinh thao luan, chuyén gia da tién
hanh bé sung va diéu chinh mot s6 yéu t6, két qua da xac dinh
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dugc 28 yéu t6, bao gom 24 yéu t6 doc lap tuong ung véi 05
nhém yéu té déc lap va 04 yéu té phu thudc tuong tng véi nhém
yéu t6 phu thudc. Mic dé dong gop clia cac nhom yéu té cung
vdi cac yéu t6 thanh phan sé ti€p tuc dugc tim hiéu trong céac
nghién cuu tiép theo.
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T6 chuc khéng gian kién truc canh quan mot
phan khu lan bién Rach Gia, tinh Kién Giang

Organization of landscape architectural space in part of Rach Gia polder area, Kien Giang

province

> KTS POAN THANH DUGNG, TS.KTS TRUGNG THI THANH TRUC

Trudng Pai hoc Kién tric TP.HCM

TOM TAT

Du &n |&n bign ma rang TP Rach Gia, tinh Kién Giang dugc khai
ddng tir ndm 2009. Tuy nhign d&n nay, Kién Giang chua ca chinh
sach khai thac tang the gid tri lgi the khu vuc 180 bign Rach
Gi. cac dinh hudng canh quan da thi lan lugt bi thay ddi duai
strc ép xay dyng phat trién cac khu dan cu, theong mai dich
vu. Ben canh da, vén dé lam the nao dé dung haa giira nhu céu
phat trién va gin giit mai trirang da thi bén virng can chua dugc
giai quygt. Do da, bai bao dua ra mat sd dinh huedng va giai
phap td chic khang gian kién trac canh quan mat phan khu [&n
bign Rach Gia nham tao su hai hoa giira viéc phat trién da thi
va bao tdn thign nhién trong khudn kha dam béo tinh bén ving
va gid trj ddc trung ban dia, phat huy tdi da vai tro cia thanh
phd, gap phan tao dong luc thic ddy khai thac tiém ning phat
trién kinh t& xd hai, du lich tinh Kién Giang nai riéng va DBSCL
nai chung.

Tir khaa: Kign tric canh quan; khu lan bign Rach Gig; vinh Rach
Lig; tinh Kién Giang.

ABSTRACT

The coastal expansion project of Rach Gia City in Kien Giang province was
initiated in 2009. However, up to the present, Kien Giang has yet to establish
a comprehensive policy for exploiting the overall value of the coastal area
in Rach Gia. The urban landscape directions have sequentially changed
under the pressure of constructing residential and commercial service
areas. Additionally, the challenge of reconciling the need for development
with the preservation of a sustainable urban environment remains
unresolved. Therefore, the article presents some directions and solutions
to organize the architectural landscape of a part of the Rach Gia coastal
area. This aims to create harmony between urban development and the
conservation of the natural environment within the framewark of ensuring
sustainability and not compromising the distinctive local values. The goal is
to maximize the role and value of the city, contributing to the motivation of
tapping into the potential for socio-economic development and tourism in
Kien Giang province specifically, and the Mekong Delta region as a whaole.
Key word: Landscape Architecture; the coastal expansion project
of Rach Gia City; Rach Gia bay; Kien Giang province.

1.DAT VAN PE

TP Rach Gia dugc cdng nhan la dé thi loai Il truc thudc tinh Kién
Giang. Day la trung tam chinh trj - kinh t€ - van hoa - khoa hoc ky
thuat cda tinh, phat trién tuang hé véi khu kinh t& Phi Quéc. Va du
an 13n bién mé& rong TP Rach Gia dugc xem la mot budc chuyén
minh, lam cdu néi ddy manh tiém nang phat trién kinh té&, du lich
cla ca thanh phé. Du én c6 téng dién tich 420ha chia lam 5 khu vuc,
trong d6 dién tich 18n bién 360ha, dién tich ci tao hién trang 60ha.
Theo tdm nhin dén nam 2050, giai doan 2021-2030 tinh Kién Giang
doét pha phat trién 1an bién theo dinh hudng sang tao, la lan bién
theo dudng vong cung, hodc dudng dan ra dao, ma khong don
thuan 1an bién tinh ti€n, qua d6 gitp git dugc nhiéu khéng gian
bién, tao diém nhan canh quan sinh thai cho Kién Giang [1]. Tuy
nhién, thai gian qua, du &n 1an bién Rach Gia xuat hién nhiéu van dé
nhu cac tuyén dudng dinh hudng ven bién |an luot bi thay ddi theo
tiing giai doan m& réng khu |an bién, nhiéu khu vuc truc dudng con
buéng 16ng quan ly quy hoach, tinh trang cong trinh xay dung sai

muc dich s&r dung dat van chua dugc xu ly triét dé. Cac cong trinh
kién truc chua c6 diém nhan va chua phét huy dugc cac yéu té dac
trung tu nhién cta khu vuc. Chinh vi vay, cdn c6 mot nghién ctu
téng thé, nham xay dung dinh hudng va giai phép trong viéc khac
phuc cac bat cap vé hién trang khéng gian kién tric canh quan
(KTCQ) va tao ra dién mao mdi cho mét phan khu vuc 1an bién Rach
Gia mang tinh thdm my cao, hai hoa Igi ich ctia cdng déng, phat huy
t6i uu vai trd va gia tri cha khu vuc, dac biét la vai trd gan két do thi
va |a diém nhan du lich cla tinh Kién Giang.

2. TONG QUAN VE HINH THAI MOT PHAN KHU LAN BIEN
RACH GIA, KIEN GIANG

Ngay 18/02/2014, Tha tudng Chinh pha ban hanh Quyét dinh
s6 268/QD-TTg vé viéc cdng nhan TP Rach Gia la dé thi loai Il truc
thudc tinh Kién Giang. Dén ndm 2022, thanh phé da thuc hién diéu
chinh Quy hoach chung TP Rach Gia tdm nhin dén 2040. Va khu vuc
nghién ctru 1d moét phan khu 1an bién Rach Gia tir nga tu dudng
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Do6ng ba vai dudng 3 Thang 2 noi dai dén doan dudng Lé Quang
Pinh va V6 Trudng Toan, dai khodng 5km véi quy mé 311.56ha. bay
la khu vuc c6 tiém nang khai thac gia tri khong gian canh quan
(KGCQ) I16n nhat trong &n 18n bién Rach Gia, tinh Kién Giang, dé dang
két noi vai d6 thi ch tao thanh mét truc cdnh quan khép kin, trén co
s& phat trién kinh té - x4 hdi ma van dam bdo khai thac rat tot gia tri
dac trung ban dia. (Hinh 1)

ook i

Hinh 1. Vi tri khu vuc nghién ctu

DE hiéu dugc hinh thai mot khéng gian KTCQ, theo Conzen [6],
phan tich hinh thai can dua trén ba nguyén tac co ban:

« Nguyén tc 1: Qua cac yéu té vat thé la dya vao ty |é che pha
céng trinh, khéng gian mé, cac thia dat, cac khéi céng trinh va hé
théng giao théng.

- Nguyén tic 2: Qua 4 mic d6 chuyén déi la cdng trinh - 16 phé,
dudng ph6 - khaéi tich, quy mé cap khu vuc, quy mé cap vung.

- Nguyén tac 3: Tién trinh lich st cta khéng gian do thi.

Viéc &p dung phuong phap phan tich hinh thai vao khong gian
KTCQ khu Ian bién TP Rach Gia la rat quan trong, né tao tién dé dé
nhan dién cac cum gid tri dac trung, tir d6 dinh hudng va tim ra giai
phap phét trién phu hgp véi tiing khu vuc.

2.1. 0 phé va hién trang st dung dat

« Hién trang 6 phé

Cac 6 ph6 ndm trén truc dudng chinh 3 thang 2 ¢ sy déng déu
vé dién tich, hinh dang vudng viic ngay ngén, cac 6 pho nay gan sat
bién va cac khu cdnh quan ven bién. Ngoai ra, cac 6 phd & truc
duong Nguyén Trung Truc hinh thanh tir thdi xua nén dién tich gita
cac 6 phé khéng co su dong déu, cht yéu cé chic nang thuong mai.
Cac 6 phé 1, 2,10, 11 c6 dién tich tuong d6i 16n, trong d6 6 pho 11
¢6 chuic ndng la trung tdam hanh chinh cta tinh vi vay c6 dién tich

I6n. Nhin chung. khéng c6 6 ph6 nao co6 dién tich nho hon 5ha.

(Hinh 2)

Hinh 2. Hién trang 6 phd khu vuc nghién ctiu [Ngudn: Tac gid]
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So d6 1. So d6 théng ké dién tich 27 6 phé trong khu vuc nghién
ctiu (ha) [Nguén: Tac gidl

< Hién trang st dung dat

Trén toan khu nghién ctu, dat don vi & chiém ty trong I6n nhat
VGi 67.33%, tuy nhién dat néng nghiép nam & phia Bac con chiém
mét ty trong kha I6n véi 9.76%, cho thdy viéc chuyén déi tur dat
néng nghiép sang dat dan dung con cham, muc do trién khai xay
dung cac khu chic nang chinh cda theo quy hoach dugc duyét nam
2008 chua dat yéu cau. Ngoai ra, quy dat danh cho viéc phat trién
cac khu chiic nang d6 thi nhu du lich, cay xanh sinh thai, cdnh quan,
con nhiéu han ché, dat cay xanh céng cdng d6 thi con thap véi 7.91
ha (2.66%), gay thiéu dién tich dat khéng gian céng cong chuyén
ti€p gitta khu vuc dé thi va phan ba bién, tir d6 anh hudng dén stic
thu hut, canh tranh ctia d6 thi. (Badng 1)

Bang 1. Hién trang st dung dat khu vuc nghién ctu [Nguén: Tac
gid]

STT Loai dat . “'?I:T:a] T(X/o']e
] Dét dich vu - cong cong dé 937 309
thi
2 | Patcoquan, tru sg do thi 6.12 2.06
3 | Pattrung tamy té 6.16 2.07
4 | Pathén hop 18.95 6.36
5 | Battrudong hoc 1.53 0.51
6 | Dattrung tdm nghién clu 2.21 0.74
7 bat don vi & 200.64 67.33
8 | Datcay xanh cong cong 7.91 2.66
9 | Cay xanh srdung han ché 12.92 433
10 | Pattrung tam van héa 0.62 0.21
11 | Pat qudc phong 14.91 5.01
12 | Pattén gido 1.21 0.40
13 | Patnong nghiép 29.11 9.76
TONG 311.56 | 100

2.2. Giao thong

« Giao thong dudng bd

Hé théng giao thong dudng b trong viing nghién clu dugc
phan thanh 4 cap dé: dusng truc chinh, dudng lién khu vuc, dudng
khu vuc va dudng noi khu. Cac ludng giao théng nay déu dugc quy
hoach ré rang:

« Truc dudng chinh 3 thang 2 két n6i hai dau Bac Nam doc theo
vling ven bién ctia khu vuc 18n bién Rach Gia.

« Cac tryc dudng lién khu vuc nhu Cé Béc, Lac Hong theo hudng
Dong Tay két néi truc ti€p vung ndi thanh véi khu 13n bién, dé dang
tao ra nhiéu hudng tiép can.
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- Truc dudng khu vuc nhu Nguyén An Ninh, Chi Lang két néi cac
cum dan cu véi nhau, véi 16 gidi dugc quy hoach ré rang, bai ban.

« Pudng néi khu, len 18i trong cac O phé dan cu, vaéi 16 gidi kha lén
(17.5m) dé dang cho viéc tiép can, van chuyén hang héa. (Hinh 3)
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Hinh 3. Hién trang giao thong dudng b khu vuc nghién ciu [Ngudn: [2]]

< Luu lugng giao thdng co gidi

Lugng xe cd gidi tap trung dong nhat & cac tuyén dudng chinh
va cac tuyén dudng quanh khu trung tdm hanh chinh cta TP Rach
Gid. Cu thé, trong 3 khung gi& 6h-12h, 12h-17h va 17h-23h, lugng
xe tap trung déng & nut giao gitia dudng Tran Pha va Mac Clu, nai
day tap trung nhiéu co quan nha nudc va cac cong ty tu nhan, bat
dau gid lam viéc nén luu lugng xe tuong d6i cao, nhung khdng xay
ra tinh trang Un tac.

Ngoai ra con ¢é nut giao gita dudng lién khu Lac Hong véi truc
dudng chinh 3 thang 2, day la hai tuyén dudng I6n, két nGi quan trong
cliathanh phé, dic biét khi vé dém, lugng khach du lich di chuyén kha
déng nham tiép can véi cong vién, nha hang, quang trudng doc bién

dan dén luu lugng giao thoéng co gidi tang cao, tuy nhién khong xay
ra tinh trang Un tac. BGi véi cac truc dudng hay nut giao thong con lai,
luu lugng xe co gidi & muc binh thuong. (Hinh 4)
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Hinh 4. S¢ d6 luu lugng xe ¢a gidi trong cic khung gi [Ngudn: Tac gid]

< Giao thong dudng thuy

Trong khu vuc nghién ctiu c6 Bén tau cao t6c Rach Gia, dong vai
tro dau méi bén bai, cang thay. Day la trung tam van tai hanh khach
va hang hoa cho khu vuc tinh Kién Giang, két néi dat lién va hai dao:
Phu Quéc, Hon Tre, Lai Son, Nam Du va Thé Chau, két néi véi Ha
Tién, ddo Nam Du va dado Phu Quéc. Ngoai ra, doc theo canh quan
ven bién khu vuc dudng Ly Thudng Kiét, xuat hién cac di€ém neo dau
tau thuyén tu phat véi sé lugng 16n, tir vai chuc dén hang tram chiéc,
cht yéu la cac tau thuyén danh ca.

2.3. Cdng trinh kién tric

« Céac cong trinh dac trung

Bang 2. Cac céng trinh dac trung khu vuc nghién ctiu [Nguon: Tac gidl

Hinh dnh minh hoa

sie | Tencong Dic diém
trinh
Ndm & trung tam khu vuc nghién ctu, dugc xay dung nam 1868 & phudng
Vinh Thanh. Ngéi dinh dugc thiét ké theo kiéu chit tam, bao gém chanh
Pinh than dién, déng lang va tay lang. Céng dén c6 ba clia (tam quan), c6 kinh va
1 Nguyén trang tri véi hinh "ludng long tranh tran chau" trén dinh.
Trung Truc
DBugc xay dung & phudng Thanh Van ti thé ky 18, véi nét kién tric dac
trung clia ngudi Hoa g6c¢ Hai Nam, khuon vién chiia rong rai tao nén mét
nghi thé oai nghiém nhung lai khong kém phan binh yén cho ng6i chua.
Chua BaHai | Béntrong khudn vién con cé nhiéu cay xanh pht béng, che mat gian mai
2 Nam ngoi am duang viing chai, khién cho khéng khi bén trong miéu vé cung
mat mé.
Pugc xay dung vao nam 1915 tai phudng Vinh Bao, déng vai tro quan trong
trong cac hoat déng xa héi va van héa cla Kién Giang, bao gém viéc mé
phong thudc mién phi, thanh 1ap cé nhi vién, ctiu trg dong bao trong thoi
3 Chua Tam ky khé khin, va té chic cac I6p hoc binh dan.
Pao Vi kién truc va diéu khac dep mat, khong gian yén tinh va trang nghiém,
chua Tam Béo da tr& thanh mét ngédi chua lich st quan trong va diém dén
tam linh cho ngudi dan Kién Giang.
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Nha the

Rach Gia cung nhitng dudng nét c6 kinh tuyét dep.

Pugc xay dung tu ndm 1918 tai phudng Vinh Thanh. Bay la cong trinh tén
gido néi tiéng & Kién Giang, tr& thanh nai sinh hoat cac hoat déng tin
ngudng cla ngudi dan noi day. Nha thd clng la diém dén thu hat du khach
4 vGi 16i kién tric phong cach Roman két hop nghé thuat Gothic déc dao,

[y

Céng Tam
Quan

cula ca hai.

Bugc xay dung vao nam 1955 vao thoi ky Phap thudc. Muc dich ban dau
xdy dung chiéc cdng nay la tao diém son cho Rach Gia va cling la c6ng
thanh khi vao trung tam thanh phé. Cong trinh dugc xay dung theo phong
cach truyén thong clia Viét Nam, gém ¢6 3 6 clia (tam quan) hinh vom
cung. C8ng tam quan mang y nghia “3 cach nhin” ctia Phat |a “hitu quan”,
khéng quan” va “trung quan”, thé hién cai gi, cai vé thudng va trung dung
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« Cong trinh nha &

a. Nha & két hgp thuang mai

Tap trung & céac truc dudng 16n nhu 3 thang 2, Nguyén Trung
Truc, phan I6n céc cong trinh nha & cta khu vuc nghién ctu déu
dugc xay mai hodc cai tao sau nam 1975, dac biét & cac vung lan
bién, cong trinh dugc xay mai hoan toan.

« Hinh thuic kién tric lai tap nhiéu thé loai, trong d6 néi bat 1én
la nhiing can hé dugc xay dung theo kién tric hién dai mién Nam
Viét Nam.

« Mot s6 cOng trinh st dung chi tiét trang tri ctia kién tric Phap
nhu: vom cuén, phao chi, méi ton hodc ngoi...

« Mat diing: ngau hiing c¢é su théng nhat nhung chua cao, thay
déi tuy theo tling cum nha, bang hiéu kinh doanh Ia mét phan
trong kién truc mat ding.

« Mau sac khéng déng bo va chiéu cao 2 tang trg 1én.

Cac cong trinh nay khéng co gid tri lich st - kién trdc nghé
thuat cao. Tang cao bat ki anh hudng nhiéu dén hinh thic mat
dung theo truc clia day pho.

b. Nha & thuan

Cong trinh khong ¢é gia tri lich st - kién trac nghé thuat. Xay
dung tran lan khéng c6 su théng nhat vé hinh thic mat ding, lai
tap nhiéu phong cach khac nhau, chiéu cao 1-3 tang khong déng
nhat, khéng cé su ki€ém soét vé nhiing khoang IUi vao va nhé ra
clia céng trinh, thudc cac O phé doc truc dusng Nguyén Trung
Truc.

& cac O phé doc truc dudng chinh 3 thang 2 déc biét la khu
vuc Tay Bac, nha & thuan dugc xay dung bai ban, mat ding théng
nhat d6ng bd, mau sac dong déu véi cing mot chiéu cao tang tu
2-3 tang.

2.4.Khong gian va hoat dong cong cong

C6 4 loai khong gian cong cdng phd bién trong khu vuc nghién
cdu. (Bang 3) (Hinh 5)

Chi thich
CT co quan Q
CT truéing hoc
CTtongido
CT dich vy Q
CT bén bal Q

Hinh 5. Céc cdng trinh cong cdng khu vuc nghién ctiu
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clu
Khéng gian hop chg

L4 chg dan sinh, buén ban nhu yéu phidm | D4p (ng su tién Igi va théi quen cla
hang ngay, chg dugc quy hoach bai ban, | ngudi dan, khai thac canh quan doc cong
khong 1dn chiém via he & dudng. vién, ven bién tao nét dac trung.

Khéng gian ven bién Khéng gian céng vién - cay

5 " L - S
Diém trao d8i van chuyén ngudi va hang | Céng vién ven bién, quang truéng da
héa két ndi cac diém du lich, cafe quan an | hoan thién, phuc vu ngudi dan vui chai,
trén cdu tau phét trién manh. di dao, thuan lgi phat trién du lich.

Ngoai ra, khu vuc nay con dién ra cac hoat dong van héa - 1& hoi
cdp vlng mang ban sac dac trung dai dién cho céng déng ngudi
Hoa, ngudi Kinh tai TP Rach Gia, d6 la L& gi6é 6ng Nguyén (Nguyén
Trung Truc). Vao thai diém théng thudng, ba ngay gidé éng Nguyén
thu hut s6 lugt du khach khoan 1.000.000 lugt khach. [3]

2.5. Cay xanh - Mat nuéc

Cay xanh déu dugc trong 2 bén truc dudng I6n nhu 3 thang 2,
Nguyén Trung Truc, Lac Héng cla khu vuc nghién ctiy, tao ra canh
quan xanh cho d6 thi. Céng vién, quang trudng ven bién b6 tri theo
truc dudng Tén Buc Thang dugc chu trong dau tu véi caéc mang
xanh 16n khoang 4.33 ha, lam diém nhan trong khu vuc. Cac loai
hinh cau tau véi nha hang, café két hgp san vudn tao nén tinh dac
trung ven bién Rach Gia. Cac cong trinh cong cdng nhu nha thiéu
nhi, thé thao déu c6 cay xanh lau nam, mat do day. Ngoai ra, khi thay
triéu rut di cling dan dén su thay déi cdnh quan cla khu vuc cong
vién Bai Duong va céng vién khu |an bién Tay Bac.

3. NGUYEN TAC PHAN VUNG, TG CHU'C KHONG GIAN KTCQ
TREN CO SG NHAN DIEN CAC GIA TRI DAC TRUNG KHU VUC
NGHIEN CUU

3.1 Co's& nhan dién cac gia tri dac trung khu vuc nghién ciu

D06 thi c6 nhiéu loai canh quan khéac nhau, bao gém céc yéu té
thién nhién va yéu t6 nhan tao, viéc nhan dién gia tri dac trung clia
tling viing canh quan giup ta dinh hinh dugc nguyén tac té chiic
KGCQ, tir d6 dé xuat dinh hudng giai phép riéng biét cho ting phan
khu trong khu vuc nghién ctu. Cac loai canh quan nhén tao bao
gbm céc cong trinh kién tric ci va mdi, quan thé kién truc, khéng
gian cdng cong va cac tdc pham nghé thuat. Trong khi dé, cac loai
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canh quan tu nhién gém canh quan d6i nui, ddng bang, canh quan
mat nudc,... [5]

DaGi véi khu vuc nghién ctu, khu vuc phudng Vinh Thanh va Vinh
Thanh Van la khu vyc c6 nhiéu céng trinh kién tric ci dai dién cho
lich s, c6 y nghia van hoa va dap (ing nhu cau tam ly ctia con ngudi
tuy nhién can dugc cai tao chinh trang, khai thac hgp ly, hai hoa. Khu
vuc phudng Vinh Quang, Vinh Bao va Vinh Lac dai dién cho cong
nghé, su phat trién cla cac nganh, linh vuc khac nhau trong xa hoi,
nang cao yéu td thdm my cadnh quan va thu hat nhu ciu st dung
dich vu ctia con ngudi la diéu can luu y trong cac vung nay.

Mat khac, cdnh quan mat nudc anh hudng bai vinh Rach Gia la
mat nudc 16n nén té chic khéng gian KTCQ chd yéu la viéc b6 cuc
cac khu dat ven b bién c6 tac dong rat quan trong trong viéc hinh
thanh canh quan dac trung khu vuc. Cac khéng gian céng vién,
quang trudng doc b bién & khu vuc phudng Vinh Quang, Vinh Bao
la nhitng khoang khéng gian dém chuyén ti€p ti khu dat xay dung
ra khéng gian mat bién, gop phan két ndi ngudi dan dé thi vai thién
nhién. [2]

3.2. Nguyén tic phan vung, t6 chiic khéng gian KTCQ mét
phan khu Ian bién Rach Gia, Kién Giang

Pau tién, khi tién hanh t6 chic KTCQ mot khu vuc, ¢6 thé can cd
theo “Quy luat b6 cuc khong gian” ctia PGS.TS. Han Tat Ngan co dé
cap cac quy luat bé cuc khéng gian co ban la: bé cuc déi xing, bé
cuc khong doi xing, bé cuc dudng truc, quy luat ty 1é khong gian,
quy luat vé su déng nhat va tuong tu, quy luat sang t6i, quy luat
tuong phan va quy luat mau sic [4]. Cac tha phap bé cuc nay giup
cho khéng gian KTCQ dat dugc tiéu chi vé su can bang gilra cac
thanh phan trong t8 chiic khéng gian nhu céng vién, cong trinh
kién trdc,... dong thoi dem lai sy can bang gia ty 1é d6 vai con
nguai.

K& dén, cac ly luan vé nghién ctu thiét ké dé thi bao gém: Ly
ludn vé quan hé hinh nén, Iy luan lién hé va ly luan dia diém la ca s&
cung cap cac cach thic phan ving khéng gian khu vuc nghién ctu
mot cach toan dién [7]. Cu thé:

< Ly ludn quan hé hinh nén (Figure - Ground): Ly luan vé quan hé
hinh nén nghién ctu quy luat tén tai gitla khéng gian va thuc thé
d6 thi. Ap dung vao khu vuc nghién ctu, yéu té hinh la cac khéi
céng trinh kién truc, yéu t6 nén la nhimng khong gian xung quanh,
bao gém tat ca cac tuyén khong gian, via hé, cac khodng tréng dat
giia hai khéi cong trinh, ... V&i mat do xay dung via phai, yéu té
hinh phat trién m& réng nhanh han trén yéu t6 nén, can kiém soat
dé tao m&i quan hé nay dugc can bang.

< Ly ludn lién hé (Linkage): lién hé gilta cac yéu t6 cau thanh moi
trudng hinh thai dé thi gém tuyén khong gian cong cdng mang tinh
chat tuyén va tuyén thi gidc nhu dudng giao théng, dudng di bé,
chuéi khéng gian, tuyén nhin va diéu kién cadnh quan, ... Ap dung
cho khéng gian d6 thi khu vuc nghién ctu thi truc dudng giao thong
chinh la dudng 3 thang 2, day ciing la tuyén cam thu chinh, lién két
cac khong gian dac trung khac nhau clia tung khu vuc dac trung.

% Ly luan dia diém (Place): ly luan cho rang hoat déng cia con
ngudila yéu té co ban quyét dinh hinh thic ctia dé thi, hinh thic d6
thi ra ddi trén co s& hoat ddng xa héi, phan anh méi quan hé hai hoa
gilta con ngudi va moi trudng do thi.

Cuéi cling, bai bao dua ra nguyén tac phan vung canh quan cho
khu vuc nghién ctru, dé tir d6 tao tién dé thuc hién cac muc tiéu da
dat ra mot cach phtu hop va kha thi cho cac khong gian & cap d6 nhé
hon. (Bang 4)

Bang 4. Nguyén tic phan ving, t6 chiic KGCQ mét phan khu 1an bién Rach Gia, Kién Giang dua theo gia tri dac trung [Nguén: Tac gia]

Nguyén tic t§

chitc KGCQ Néi dung

Phan vung dua trén chic nang sir dung dat chinh cla timg khu vuc. Cac khu chiic nang dé thi can dam bao tinh hé
Piéu kién théng, déng thai dam bao cac phan vung theo ding dinh hudng clia quy hoach chung cta TP Rach Gig, tir d6 gitp
chiic nang nang cao hiéu qua st dung dat va tinh kha thi cta giai phap té chic khong gian.

Diéu kién vé

Cac khu vuc dugc phan ving dua trén viéc phan tich cac gia tri vé mat cdnh quan mang lai cho d6 thi. Béi vai riéng khu
vuc 1an bién TP Rach Gig, vé yéu té mit nudc, véi viéc toan bé mat phia Tay giap vinh Rach Gid la cong vién giap bién,
day la yéu t6 canh quan tu nhién rat quan trong déi véi khu vuc, bén canh vai tro cai thién moi trudng, diéu hoa vi khi
hau, giao thuong, vé mat chiic nang, n6 la khéng gian mé, tap trung cac chiic ndng céng cdng, cdng vién, quang trusng

canh quan phuc vu cho ngudi dan va khach du lich. Cay xanh ciing dugc trong doc b ke, cong vién 1an bién va 2 bén céc tuyén
dudng 16n nhu 3 thang 2, Nguyén Trung Truc, Ton Duic Thang, cung cap khong khi trong lanh va tang tinh tham my cho
do thi.
Cac hoat déng van héa tao nén nét riéng biét ciia khdng gian, viéc phan viung dua theo cac yéu té van héa, xa héi dac
cx o en trung sé gitp cho luan vén xac dinh dugc quy mé va pham vi dnh hudng clia cac hoat dong, dong thai dua ra giai phap
biéukién N i A .
N phu hop cho cac phan vung dé.
hvoat t'Igng_ Cac hoat dong | hoi trén bién, dac biét 1a 1€ hoi dinh than Nguyén Trung Truc, mang dam ban sic van héa truyén théng,
van :gia' xa la mot trong nhiing gid tri di san van hoa phi vat thé tao nén hinh anh db thi. Vi tri bd bién |a mét trong nhimng khéng

gian tiém nang dé t6 chuc cac 16 hoi van héa, trung tam sinh hoat cong déng clia cdng déng.

Mang luéi va
cdu tric giao
thong

Mang lugi dudng la mach mau ctia dé thi, la thanh phan quyét dinh stic séng cda khu vuc. Bén canh viéc phan chia
tuong d8i cac khéng gian, cau tric giao théng con thé hién dugc qua trinh dau tu va phat trién clia d6 thi, gop phan
xac dinh ranh gigi hitu hinh. Hé théng ha tang giao thong déng bo, c6 céc tuyén giao thong dau néi khu vuc.

Dich vu van tai hanh khach, hang héa gan lién vai cdng thiy Rach Gia ngay cang phat trién manh. N&i bat trong ha
tang giao théng la khu vuc bén cang Rach Gia va phan b ké hudng bién, cac khu vuc tiép néi bai tuyén giao théng
chinh 14 tuyén dudng 3 thang 2 va cac cay cau néi lién khu vuc phia Bac va phia Nam mang dén gia tri nhu mét tuyén
giao théng cdt s6ng ctia khu vuc nghién ciu.
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4. PINH HUGNG GIAI PHAP TG CHUC KHONG GIAN KTCQ
MOT PHAN KHU LAN BIEN RACH GIA, KIEN GIANG

DPé dinh hudng céc gidi phép t6 chiic khéng gian kién truc canh
quan mét phan khu lan bién Rach Gia, Kién Giang, can dua trén su
ké thira tir d6 an quy hoach chung TP Rach Gia, két hgp hién trang
thuc t&, nhu cau va su phat trién ctia TP Rach Gi3, sau d6 tién hanh
t6 chuc phan vung khu vuc nghién ctiu thanh 6 phan khu nham dé
kiém soat, dua ra gidi phap tiing phan khu dé trién gia tri khong gian
dé thi dat hiéu qua mét cach téi da. (Hinh 6) Ngoai ra, viéc phan khu
khu vuc nghién ctiu con giup tac gid dé dang nhan dién cac viing co6
gia tri, tr d6 gitp cho qua trinh dé xuat giai phap t6 chic khéng gian
KTCQ dugc chinh xac va thiét thuc hon. (Bang 5)

Bang 5. Bang diém téng hop danh gia gia tri hinh thai [Nguon:
Tac gid]

wong ddng v hinh

Phan tich hign irang, W 64
P hinh che khu
i

thal, danh g gia 1r)

4 his blng dim

96 ching 1oy bl 05 0é
xic dinh hhu vyt gid tri

thanh cbe oo bin ns.'nu]
¥

Khu Khu Khu Khu | Khu Khu Khu
A B C D E F
Giao théng 5 3 5 4 2 5
Lich st 1 3 4 4 2 1
::;m 4 2 4 3 2 4
Cong Céng
trinh N 4 3 4 3 3 3
nang
Chat 4 3 4 4 2 5
lugng
Cay xanh 5 3 5 4 4 4
Mat nuéc 5 1 5 3 2 5
KG coéng cdng 5 1 5 3 2 4
Téng 33 19 36 28 19 31
Quy doi v 413 | 238 | 45 | 35 | 238 | 3.9
thang 5

Hinh 6. Phan khu khong gian KTCQ mgt phan khu 1&n bién Rach Gia [Ngudn: Tac gid]
Bang 6. Giai phap dé xuat cu thé cho tiing phan khu cia khu vuc nghién ciru [Nguén: Tac gia]

Khu
vuc

Hinh minh hoa

Giai phap dé xuat

1. Cai tao, t6 chitc khéng gian KTCQ cay xanh doc bo ké, khéng gian chg dém

- T chiic KGCQ két hgp loai hinh nha hang ven bién

- Khéng gian chg dém 400m két hop khong gian an uéng doc ba ké duding Tén Duc Thang ndi dai

2. Giai phap kién truc

- Day nha lién k&, dac biét & truc dudng giap bién Tén Buc Thing can dong bd vé bé mat kién tric khi
xay mdi.

- Nha hang néi ven bién: tan dung xay dung cau tau phat trién du lich trén mat nudc va nghién ctu thiét
k€ hinh dang nha hang chinh mang tinh biéu tugng riéng ctia Rach Gia.

» (,,
khuvucAC ====
TUyEn dUONG
hudng ra bién

1. T8 chitc khéng gian canh quan céng vién bo ké ven kénh Nhanh

- Tién hanh di ddi tru s& UBND phudng Vinh Bao, tan dung bd ké va tuyén dudng doc kénh vira duoc
xay mdi, cay xanh két hgp dudng dao bo, véi mot s6 cac hoat dong thé duc, ghé da...

- Chuyén d6i muc dich st dung 1.9ha dat hon hgp tai nga 4 dudng 3/2 va Chi Lang thanh dat cong vién
cay xanh, tao mot di€ém nhan trén truc cdnh quan ven bién, cung cip bai dau xe ngoai trdi

2. Cai tao via hé tuyén duéng doc kénh Nhanh

- Giai phap thiét ké cong vién doc tuyén phai phu hop vai kich thuéc d6 rong moi doan

- Mot s6 doan c6 phan dat b keé rong hon sé khoét 1 phan via hé lam noi diing, dé xe. Ngay cac diém
giao véi cac truc dudng khac phai d@m bao thong thoang, dé nhin, dé tiép can.

3. Chinh trang, cdi tao cic cdng trinh nha & xudng cap

- Padm bao su hai hoa véi téng thé chung, dap Uing dugc chiéu cao cho phép, mau sic hai hoa, phong
céach kién tric hién dai nhung van phai tuong thich véi cac cong trinh xung quanh.

Buangtryc chinh ____
st i ke £,

Tuyin duéng
hueing ra bin

1. Cai tao KG céng cdng thanh diém nhan cda khu vuc nghién citu

- Quang trudng trung tam dién tich 5000m2dén nhan nhiing hoat déng thudng nhat va I& hoi van héa,
chinh tri I6n. Tich hgp véi bai xe dugc bé tri dang ham bén dudi quang trusng, du dap ting cho lugng
du khéch d6 vé khu vuc nay trong gid cao diém.

2. T6 chitc khéng gian phé di bo trén dudng Lé Hoan, Nguyén Hung Son

- Lakhéng gian vira la dudng giao thong tir 23h - 17h hém sau va phé di bo tir 17h - 23h mébi ngay. Canh
quan, thiét bi anh sang sé khong dat trén dudng, ma sé dat trén via hé va bé tri trén cao véi cac khung
dén led tao hinh theo chl dé, dac diém cla dia phuong.
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3. T8 chiic tuyén du lich van héa
- K&t néi cac cdng trinh kién tric ddc trung, co tinh lich st trong khu vuc, hinh thanh tuyén tham quan,
du lich van héa. Bén canh do, tuyén tham quan nay con di qua quang trudng trung tam, phé di bé tao
g6p phan tao nén su hap dan cho khach du lich.
4, Hinh thai kién tric
- Cac tuyén phé di bo Tran Tha DY, Lé Hoan, Nguyén Hung Son can déng nhat kién tric st dung mau
sac hai hoa vai canh sic clia viing ven bién.
- Khéng gian ven bién dugc khéng ché theo nguyén tic 40+45
1. T8 chitc va cdi tao bén tau cao téc Rach Gia, Kién Giang
- Gidi phap thiét ké nha ga bén tau tao ra diém nhan va diém check in ly tudng khi du khach dén vai
Rach Gia. Hinh thai kién tric mang tinh ddc sac, hién dai, dé nhan dién, vira thu hat du lich vira tao canh
quan cho khu vuc nghién cuu.
D 2. Cai tao céng vién b& ké Nguyén Céng Tri
- Xay mdi phu hop vai kién tric cdnh quan toan truc dudng, b6 sung hé théng tién ich phuc vu cong
vién theo nhu cau st dung clia ngudi dan khu vuc.
3. T6 chiic, cdi tao co quan hanh chinh
Tang cuong va mé rong khu hanh chinh tap trung. Bay la khu vuc tap trung co quan nha nuéc ctia TP.
Rach Gia néi riéng va ca tinh Kién Giang ndi chung.
1. Cai tao ha tang giao théng
- Céi tao canh quan tuyén khéng gian trén truc dudng Vo Trudng Toan dé két ndi ra nga 4 Ly Thudng
Kiét va 3/2, tao su théng nhat trong giao théng va trong truc cadnh quan.
2. Cai tao, xdy méi cdng trinh kién tric
- Binh hudng xay mai va cai tao cong trinh xuéng cdp doc hai bén dudng V6 Trudng Toan, tang cao tu
E 2-3 tang
3. Dinh huéng phat trién du lich néng nghiép
- Tan dung 24.5ha dat néng nghiép hién tai, phat trién hinh thic du lich néng nghiép.
- Thém cac hinh thic méi nhu trang trai, vudn uom, hé thly hai san,...& cac vi tri dudng nhanh, day
manh phat trién cac hoat ddng ngoan canh va mé hinh du lich farmstay, tham gia trai nghiém néng
trai,..
u 1. T8 chitc khéng gian céng cong
A "ML | - Chuyén d6i muc dich st dung 2ha dat hén hgp tai nga 3 dudng Ly Thudng Kiét va dudng s6 5 thanh
5 | datcong vién cay xanh, tao mot diém nhan trén truc canh quan ven bién. Hinh thic céng vién la dang
coéng vién theo chu dé.
- Xay dung bén tau nho dé tao khéng gian giao ti€p, két ndi cac dia danh khac & khu A va C théng qua
F dudng thay, gop phan lam da dang cac dich vu du lich.
2. Giai phap kién trac
- D6i véi nha lién k&, nén c6 nhiing quy dinh vé hinh khéi va quy mé hgp ly (mét tién rong téi thiéu 4m
c6 thé phuc vu tét cho cong viéc kinh doanh, tdng trét cao va thoang) vai diéu kién hién trang ciing
nhu ban sac ctia bd bién va bén cang Rach Gia.
- D6i v6i biét thy, cac kién tric dugc xay dung phai hudng dén kién tric xanh, khéng gay anh hudng
Xau téi moi trudng sinh thai va gitr gin dugc ban sac van hoda;
KET LUAN dén doan dudng Lé Quang Dinh va V& Trudng Toan trén cd s& phat

y . " trién bén ving.
Khong gian kién truc, cdnh quan mét phan khu vuc lan bién Rach rienbenviing

Gia la cia khéng gian d6 thi Rach Gia néi riéng va toan tinh Kién Giang TAI LIEU THAM KHAO

néi chung, vi thé, dé khu vuc nay trg thanh khong gian dé thi ¢6 gié tri,
mang hinh anh dai dién cho khu vuc thi yéu t6 canh quan phai bang
hodc I6n yéu t6 db thi, ltc d6 mai tao nén sy hap dan va cé gia tri dac
trung. Véi tinh chat dac biét ctia khong gian kién tric, bai bao tap trung
phan tich hinh thai khong gian, tim ra cac gid tri vé khong gian, kién tric,
hoat déng van hda, 16i s6ng ctia khu vuc d6 thi ven bién va khéng gian
cay xanh ven bién, tir d6 xac dinh cac khéng gian kién tric, canh quan
€6 tiém nang phat trién trong khu vuc nghién ctu, déng thai dé xuat
cac gidi phép t6 chuic khéng gian phu hop véi cac hoat déng cong cong
mdi, cac lién két va ti€p can vai cac khdng gian mat nudc cda tling phan
khu cu thé trong khu vuc nghién ctu, nham la tao 1ap moét mang IuGi
khéng gian kién trac, cdnh quan hap dan phat huy dugc tiém nang cac
gia tri dc trung hién cd. Y nghia thuc tién cta bai nghién ctu sé la mot
déng gop cho cdng taclap quy hoach, thiét k&, t6 chiic khong gian cnh
quan khu vuc 1an bién tir nga tu dudng Dong Pa va dudng 3/2 néi dai

Tai liéu Tiéng Viét

[1] Chinh ph: Quyét dinh s 1178/QD-TTg, ngay 30/12/1997 ctia Thii tudng Chinh
phi vé dy an dau tu 1dn bién mé rdng khu do thi méi thi xa Rach Gia.

[21 UBND tinh Kién Giang: Quyét dinh 353/QD-UBND ngay 20/2/2008 vé viéc phé
duyét diéu chinh cuc bd Diéu chinh quy hoach chung xay dung TP Rach G, tinh Kién Giang
dén nam 2025.

[3] Nguyén Anh (2023), Hon 1 triéu lugt khach dén I& hoi Nguyén Trung Truc dugc an
udng mién phi, https://shorturl.at/ajAQ1, Ngay truy cap 10/12/2023.

[4] Han Tat Ngan (1996), Quy ludt bé cuc khdng gian, NXB Xy Dung, Ha Noi.

[5] Han Tat Ngan (1999), Kién tridc canh quan, NXB Xay dung, Ha Noi.

Tai liéu Tiéng Anh

[7] Michael P. Cozen (2001), The study of urban form in United States, Urban
Morphology, tr.3-14.

[8] Roger Trancik (1986), Finding Lost Space - Theories of Urban Design, Van Nostrand
Company, New York.

ISSN 2734-9888 | 02.2024 XAYDUNG |135



NGHIEN CUU KHDA HOC

ENgay nhan bai: 12/10/2023 MNgay slra bai: 14/11/2023 BNgay chap nhan dang: 26/12/2023

Damage detection of steel frames under fire
using time-series acceleration and machine

learning

Chén doan hw hang khung theép chiu Ita str dung chudi gia tdc va hoc may

> DUY D. NGUYEN'?, QUI X. LIEU"?*

'Faculty of Civil Engineering, Ho Chi Minh City University of Technology

2/ietnam National University Ho Chi Minh City
Corresponding author’s E-mail: lieuxuanqui@hcmut.edu.vn

ABSTRACT

In this paper. a damage detection methodology for steel frame
structures under fire load using time-history acceleration and
machine learning (ML) is proposed. A randomly created dataset by
finite element analysis (FEA) is utilized to develop deep neural networks
(DNNs). In which, the inputs of the model are the time-dependent
acceleration at limited degrees of freedom (DOFs) of a steel frame
structure, while the outputs are damage ratios of frame members. The
damage ratio of damage elements is defined by the reduction of
material Young's modulus. The accuracy of DNNs is continuously
upgraded by eradicating low-risk members after each iteration via a
damage thresshold. A planar frame including damage detection
scenarios with and without the fire effect programmed by Python are
tested to confirm the validity of the proposed paradigm.

Keywords: Damage detection; frame structures; fire; time-series
acceleration; machine learning (ML); Python.

TOM TAT

Trong bai bao nay, mat phuong phap chén doan he hang khung
thép chiu Itra sir dung chudi gia tdc va hoc may duge dé xuft.
Mat tap dir lidu dugc tao ra mat cach ngdu nhién tir phan tich
phan tir hiru han dwgc sir dung dé xay dung mang thén kinh sau
(DNNs). Trong da, dir lieu ddu vao |3 gia tdc tai cac bac ty do cia
khung thép, trong khi da dir lieu ddu ra la ti & he hang cia cac
phan tir. T7 |8 hur héng coa cac phan tir duge dinh nghia béng cach
gidm di md dun dan hai Young. Su chinh x4c cia cac ma hinh
ONNs dugc cap nhat lien tuc béng cach loai ba cac phan tir co
nguy co hu hang thép thang qué mat nguing pha hay. Mat khung
phéng duoc lap trinh bang Python bao gém nhitng kich ban hu
hang ca va khang cd s anh huang cia lira dege kigm tra dé xac
nhan gia tri cia phuong phap phap dé xuét.

Tir khda: Chén doan hur hang; ket céu khung; Iiva; chuéi gia tdc; hoc
may; Pythan.

1. INTRODUCTION

In reality, there has been a notable observation that the
increase in the number of civil engineering structures suffering
significant damage caused by various adverse factors, including
environmental effects, overloading, material deterioration, and
inadequate maintenance. To prolong the service life of these
structures and prevent catastrophic failure resulting from
hidden local damage, itis crucial to accurately and quickly assess
the prognosis of damage. This assessment enables the proposal
of appropriate repair, reinforcement, or replacement strategies.
In response to this need, the field of structural health monitoring
(SHM) has emerged and attracted considerable attention from
researchers in recent decades. In recent years, numerous articles
related to this topic have been published. Especially, data
mining (DM) techniques, such as artificial intelligence (Al), ML,
and statistical methods, have been extensively employed in
numerous applications of structural health monitoring (SHM) [1].
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It is worthwhile indicating that in most of available publications
existing in the open literature, free vibration properties including
eigenvalues and eigenvectors are often utilized for damage
detection in ML models. Nonetheless, those approaches require
high-order free vibration features of at least the first five modes
including eigenvalues and eigenvectors. And it is impossible to
measure such properties in practice, especially for complex and
large-scale structures. To deal this issue, Dang et al. [2] proposed a
novel two-stage damage detection method for trusses using model
order reduction (MOR) and time-series acceleration data from
limited sensors.

In addition to optimization algorithms, Al techniques have
gained significant attention in various scientific fields, including
structural health monitoring. Lee et al. [3] introduced a surrogate
model based on deep learning techniques to detect damaged
states in truss structures. Fu et al. [4] developed a ML framework to
quickly predict the failure mode of a fire-exposed simple steel frame
and assess the progressive collapse resistance of the structure. This
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led to a new tool for evaluating the safety of steel multi-story
buildings under fire conditions. Wu et al. [5] used an artificial
intelligence framework with LSTM networks and large-scale data to
predict the origin of the fire in a numerical model of a tunnel. Ji et
al. [6] pioneered a real-time prediction method for diagnosing
physical parameters and early warning of structural collapse in fire
incidents using ML. Despite over two decades of research on
machine learning applications in the field of civil engineering, there
is still a small number of studies focusing on using machine learning
for diagnosing fire-resistant frame structures. Therefore, this study
aims to address this gap by using the example of fire-exposed
Timoshenko frame structures subjected to dynamic or fire loads. A
ML framework utilizing the DNN is constructed to detect the
damage to steel frame structures through a surrogate model.

2. FINITE ELEMENT MODEL OF STEEL FRAME STRUCTURES

2.1.  Dynamic analysis

In the work, the Timoshenko beam theory proposed by
Friedman et al. [7] is employed to construct the stiffness matrix for
beam and colum elements of a frame structure. The governing
equation for the dynamic analysis of a frame is given by

M (1) +Cx(r)+ Kx(z) =f(¢) M

where M, C, K are the lumped mass, proportional damping, and
global stiffness matrixes, respectively; X,X and X are the global
acceleration, velocity and displacement vector, in turn; £(¢) is the

global time-series force.
The damping matrix C given in the above equation is defined as
follows
C=aM+ K (2)
where o and [ denote the mass- and stiffness-proportional
damping factors, and they are given by the Rayleigh coefficient as
follows
2m,, 2

N el A

w, + W,

3)

o, + w, '
where f =5% is the damping ratio; @), (rad/s) and @,

(rad/s) are the first two frequencies, having the same direction of the
applied loading.

2.2. Fire-induced temperature curve

A temperature curve [8] which represents the relationship
between the temperature and fire time is adopted. Its mathematical
expression is given as follows

0, =20 +345log, (8 + 1) 4)

where @g is the mean furnace temperature in Celsius degree,
and tis the time (minute).

2.3.  Fire-induced material mechanical properties

The properties of steel regarding strength and deformation are
obtained from the Eurocode standard [8]. The reduction factors for
the stress-strain relationship for steel at elevated temperatures are
defined as follows: (i) effective yield strength, relative to yield

strength at 20°C: ky = fy,a /fy ; (i) proportion limit, relative to
yield strength at 20°C: kp = fp,e /fy, and (iii) slope of linear
elastic range, relative to slope at 20°C: k, = E , /Ea .In which,
fy,9 is the effective yield strength; fp’g is the proportional limit;

Ea o is the slope of the linear elastic range; f, and E, are the yield

and Young’s modulus at 20°C, respectively.
2.4. Thermal elongation
Also in the Eurocode standard [8], the relative thermal
elongation of steel Al// is determined from the following
Al/1=12x10760, +0.4x10°60,> —2.416x107*,

for 20°C < 6, < 750°C )
AI/T=11x107, for 20°C <6, < 750°C 6)
Al/1=2x1070,-6,2x107, for 20°C <0, < 750°C @)

where | is the lenghth at 20°C; Al is the temperature-induced
elongation, and 4, is the steel temperature in Celsius degree.
2.5.  Heat transfer analysis

05, kg
&s, ksp
As, Iy

/_ segment s I_b__l

’

Figure 1. 1D segmentation process of the cross-section for temperature analysis

This approach employs a two-end nodes thermal element to
simulate each cross-section segment [9]. As depicted in Figure 1,
each linear element is transformed into a segment s. Accordingly,
the equivalent cross-section area A4, can be calculated as follows

Ay = JkE,SdA = ZkE,H,sAs (8)
A s=1

where kE g IS the elastic reduction factor of the effective area

of each segment 4, .

The equivalent moment of inertia /, can also be computed by

1,= JkE,Hyssz = Z(kE,H,sIO.s + kE,b‘,sb:h:ysz) 9
A s=1

The magnitude of the axial F, and the flexural M, restoring
force can be calculated as follows

})9 = J‘gﬁkEﬂEdA = Zg&kkEﬂ,sEb.vh.v (1 0)
A s=1

n ('I 'I)
M,= ngkg,yEysdA = ZSQ,S(kE,B,sE)ysb:hx

A s=1

where & is the thermal elongation defined in sub-section 2.4.

3. DEEP NEURAL NETWORK

DNNs denote a remarkable breakthrough in the field of ANNs. It
has captured considerable attention and witnessed a surge in
popularity in recent years. DNNs are a group of ML models, which
have been meticulously crafted to emulate the structure and
functionality of the human brain’s intricate neural networks. These
layers are thoughtfully organized in a hierarchical manner, where
each layer extracts and transforms features from the input data
before passing the result to the subsequent layer. The layers closer
to the input layer are responsible for cap-turing low-level features,
while the deeper layers capture higher-level concepts. From several
other points of view, DNNs can be used interchangeably to
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represent Multi-layer Perceptron (MLP). DNNs are designed to learn
and improve iteratively. Once these DL algorithms are fine-tuned for
accuracy, they become powerful tools in computer science and
artificial intelligence, enabling us to perform tasks such as
classification, data clustering, and high-speed regression
approximation in various fields. Several applications of DL
techniques to the structural field could be found in Refs. [10], [11],
[12].

4. TEST EXAMPLES

T L & . 4 . 4 s 4
5 6 7 8 9 10
m
o4 lle
[
®3 12¢@
E 13]
92 13@
[ B
o
0

I m |

| -—

Figure 2. A 15-element frame model

A planar frame [13] as sketched in is examined. The number of
elements and the index of each node are also indicated in the above
figure. In which, the height and width of all column and beam
elements are 0.00635 m and 0.0760 m, respectively. All elements are
of the same Young’'s modulus E=210 GPa, and their material density
O =7860 kg/m?.

4.1. Damage detection without fire

Table 1. Damage scenario without fire effect assumed for 15-
element frame

are chosed by the trial and error method after careful investigations.
The output of the dataset is randomly created in a uniformly
distributed range of [0, 0.5]. Note that, higher damaged ratios of
column and beam elements may lead to the whole collapse of a
structure. And this is out of the SHM field. Therefore, they are
assumed to be less than or equal to 0.5 in this work.

Table 2. Hyper-parameters of DNN for the 15-element frame

Hyper-parameters Value

Train/Test ratio 0.9

Activation function Relu, LeakyRelu

Optimizer Adam
Hidden Layer 2
Epoch 1500
Mini batch size 256

Damage scenarios Damaged elements Damaged ratio

1 513 0.2,0.2

Firstly, the above-examined frame is presumed to have a
damaged scenario as presented in Table 1. In order to measure
time-series accleration data, a trapezoid-shaped impulse load
applied at node 5 is given as follows

F(r)=500(1-0.01¢) when r<0.1s (12)
F(t)=0

All time-series accleration data are horizontally mearsured at
nodes 3 and 12, and they are randomly noised by a 2% level. In
order to obtaint the corresponding data for creating the data by FE
simulation to feed into the learning model, the Newmark-beta
method is adopted to acquire acceleration data at the measuring
DOFs in the time domain of 15e-4 s with the time step 5e-5 s. Now,
the DNN model is now employed as a surrogate model to learning
damage-sensitive properties of frame structure. From that, the
learning model can preliminarily predict both the severity and
location of damaged element. In order to build such a model, hyper-
parameters of the DNN are set up as those given in Table 2. It is
worthwile highlighting that all values of those hyper-parameters

when ¢ >0.1s
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In this study, a series of DNN models is utilized for the damage
detection proccess. More concretely, in the first step, only a small
datatset of 2000 samples is employed to construct the DNN in each
iteration. Then, this learning model is used to predict the location
and extent of damage elements. It is clear that the accuracy of this
DNN is not high with false alerts as indicated in Figure 3a. This is
because only a small dataset is used instead of a big one as that
done by other studies. In order to improve the accuracy of the
current DNN, a damage thresshold of 5% is applied. Accordingly, the
damage ratios predicted by this DNN which are less than or equal to
this thresshold are eliminated. This performance helps to reduce the
number of output neuros of the next DNN model. As a
consequence, its accuracy is naturally enhanced with only four
iterations. By repeating such a simple manner, both the location and
extent of damage eleements can be detected with high accuracy as
shown in Figure 3b, c and d. The loss convergence history of the
damage detection process is plotted in Figure 4. It is obvious that
the loss functions reach zero value only after several iterations.

a. 1stiteration

b.  2"diteration
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Element Numbser

c.  3"jteration

d.  4™iteration
Figure 3. The damage detection process for the 15-element frame without fire
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Figure 4. The loss convergence history of the damage detection process for the 15-
element frame without fire

4.2. Damage detection with only fire

In this case, the damage only caused by fire load is taken into
account. For this, a binary classification model using the DNNs is
proposed to recognize damaged elements in the 15-element frame.
The hyper-parameters of DNNs are similar to those of the foregoing
case. Damage cases induced by fire load are given in Table 3. Note
that if longer time is considered, the fire-induced material
mechanical properties presented in Section 2.3 will be dramatically
reduced. This may lead to the whole collapse of a structural system.
This issue is out of the scope of this study, and it is not therefore
investigated. Damage prediction results of the 15-element frame
under fire load are reported in Figure 5. As seen from the above
figure, damage outcomes identified by the proposed methodology
can be achieved with high accuracy and reliability.

Table 3. Damage scenarios with only fire effect assumed for 15-
element frame

7 U [ 1 I I M
Eleuwent Number

a. Scenario 1

7 w n 12 13 M
Element Number

b.  Scenario 2
Figure 5. Damage prediction results of the 15-element frame with only fire for
different scenarios
4.3. Damage detection induced by fire and others
Table 4. Damaged scenarios induced by fire and others assumed
for the 15-element frame

Typical Damaged
Fire scenarios Fired elements Fire Time damaged ratio 9
elements
1 6,7,8,9,10 10 min 513 0.25,0.25
2 1,2,3,4,5 10 min 8,13 0.3,03

Fire scenarios Fired elements Fire Time
1 1,2,3,4,5 5 min
2 6,7,8,9,10 5 min

Practically, two kinds of damaged elements can occur in a
structure under fire. The first is typical damage caused by various
common factors such as environmental conditions, earthquakes,
etc, and the fire triggers the second one. Due to the
abovementioned reason, this study presents an algorithm or
paradigm to resolve it. This model has such detectors that predict
the damage ratio of elements and the damage-causing factor.
Furthermore, when fire is considered in dataset creation, that
changes the damage ratio of a element created in the dataset from
uniform to normal distribution. Table 4 presents damaged scenarios
examined in this part. Hypothesize that no noise effect on recorded
data exists.

Due to the complexity of damage scenarios caused by fire, the
number of epochs is set up to be 2000 instead of 1500 as that of the
previous two cases. It can be found from Figure 6 and Figure 7, the
suggested paradigm can be detected both the location and extent
of damaged elements with high reliability and accuracy. As
expected, the accuracy of the subsequent learning models on both
the training and testing data is enhanced.

0.6 4

Damage ratio

8

Element Number
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Figure 6. Damage prediction results of the 15-element frame induced by fire and
others for different scenarios

0.025
o -~ Train dataset
i Test dataset

a. Scenario 1

n -®- Train dataset

I|--:-.|-- ion
b.  Scenario 2
Figure 7. The convergence history of the damage detection process for the 15-element
frame induced by fire and others for different scenarios

5. CONCLUSIONS

This article presents a ML-based damaged detection approach
for steel frames under fire using time-history responses. A surrogate
model grounded in ML architecture is developed with an input
dataset employing time-dependent acceleration at limited
measuring points. A reduction of material Young’s modulus is
assumed as the damage ratio of elements. By eliminating low-risk
members by a suggested thresshold, the accuracy of DNNs is
continuously enhanced. Through the cases investigated with and
without the fire influence, the proposed methodology
demonstrates remarkable performance for damage detection
purposes in simple structures under local dynamic or fire loads.
Therefore, the developed surrogate ML-based model is promising

140 XAYDUNG 02.2024 | ISSN 2734-9888

to its application to damage detection of frame structures
considering nonlinear inelastic behavior in furture works.
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