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VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng céng ty Lap may Viét Nam - CTCP (LILAMA) Ia nha thiu hang diu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

hoac cac dich vu don lé:

. Lap bao cao nghién citu kha thi (F/S)

. Cung cap cac dich vu quan Iy va giam sat.

. Ché tao va cung cap thiét bi va xay |ap tron gbi cac nha may (EPC)

. Thiét ké va lap dat cac hé théng ong, dién, do ludng diéu khién, diéu hoa thong gid..vv..
. Thiét ké, ché tao va lap d4t cac bon bé ap Iuc.

. Lap dat thiét bi cong nghé.

. Quan ly thi cbng xay lap.

. Bao tri va sta chira nha may.

L = T = 2 & 1 I O < & N

. Bao tao k¥ su, cong nhan: dao tao va cép chiing chi Qudc té cho thg 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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QUY HOACH TGNG THE QUOC GIA:

Phai chi ra tiem nang khac biét dé

phat huy t6i da cac nguén luc

> QUANG HA

Tai Hoi nghi thadm dinh Quy hoach téng thé qudc gia thai ky 2021 - 2030 tam nhin
dén nam 2050, do Thu tuéng Chinh phu Pham Minh Chinh chu tri, ngay 14/9, Bo
truéng Bo Xay dung Nguyén Thanh Nghij da dong gop vy ki€én nham lam ré moét sé noi

dung quan trong.

THONG NHAT CACNOIDUNG LON CUA QUY HOACH

Tai H6i nghi, cac thanh vién Hoi déng da tham dinh déanh
gia, nhiém vu Quy hoach t8ng thé qudc gia dugc thuc hién
mét cach cong phu, nghiém tuc, bai ban, cau thi, huy dong
dugc su tham gia déng dao, hiéu qua cta cac bo, nganh, dia
phuang, cac chuyén gia, nha khoa hoc, cac t6 chiic quéc té.

Qua trinh trién khai 1ap Quy hoach t8ng thé quéc gia
da tuan tha day da quy trinh 1ap quy hoach theo quy dinh
cta Luat Quy hoach. Néi dung Quy hoach téng thé quéc gia
thai ky 2021-2030, tam nhin dén nam 2050 da bam sat quy
dinh cta Luat Quy hoach, Nghi dinh s6 37/2019/ND-CP ngay
07/5/2019 cda Chinh pht va phu hgp véi Nhiém vu 1ap quy
hoach téng thé quéc gia thdi ky 2021-2030, tdm nhin dén
nam 2050 da dugc Chinh phd phé duyét tai Nghi quyét sé
143/NQ-CP ngay 04/10/2020.

CAac thanh vién nhat tri véi quan diém, tu tudng chd yéu
cta Quy hoach tng thé qudc gia la phét trién cé trong tam,
trong diém, tap trung vao yéu té hiéu qua trong giai doan
dén nam 2030, sau d6 dan phat trién hai hoa, bén viing, can
doi gilra cac vung mién, dia phuong dén nam 2050.

Vé ca ban, cac y kién clia cac thanh vién, Gy vién Hoi
déng tham dinh da nhat tri véi nhitng ndi dung quan trong
cla Bao cdo Quy hoach nhu déanh gia téng quat vé két qua
dat dugc va han ché, yéu kém giai doan vira qua, nguyén
nhan va bai hoc kinh nghiém; cac quan diém, muc tiéu phat
trién, cac nhiém vu trong tam, trong diém trong thai ky
quy hoach; cac dinh huéng 16n vé bé tri khong gian phat
trién cac nganh, linh vuc quan trong; cac viing dong luc, cac
hanh lang kinh té.
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Quan diém trong quy hoach téng thé quéc gia bao gém:
Phat trién qudc gia nhu mot thé thédng nhat, khéng bi chia
cat, khéng bi rang budc bai dia gidi hanh chinh nham nang
cao hiéu qua canh tranh toan cau cta quéc gia, cdc ngudn
luc dat nudc dugc huy déng va st dung mot cach hiéu qua
nhat vi lgi ich quéc gia. Phat huy t6t nhat cac lgi thé so sanh,
dac thu ctia méi vung, dia phuang, hinh thanh mét sé vung
dong luc, cdc hanh lang kinh té, cac cuc tang trudng, thic
ddy kinh té ca nudc phat trién nhanh, hiéu qua (phat trién
c6 trong tam, trong diém).

Phat trién theo hudng bén viing, huéng téi phat trién
can bang, hai hoa gilta céc viing. Bado dam st dung dat, tai
nguyén tiét kiém, hiéu qua; bao vé méi trudng; bao ton va
phat huy gia tri cac di tich lich st, van héa, da dang sinh
hoc; phong, chéng thién tai, thich tng véi bién déi khi hau.
T6 chuc khéng gian phat trién quéc gia gan hinh thanh hé
théng két cdu ha tang déng bo, hién dai, dap Ung cac yéu
ciu phat trién dai han. T6 chic khéng gian phat trién gén
vGi hinh thanh hé théng d6 thi quéc gia c6 nang luc canh
tranh cao, phan bé hop ly trén dia ban ca nudc va trén cac
vung; tang cudng lién két do6 thi va néng thén, xay dung
nong thon mdi theo hudng van minh, hién dai, sinh thai.
T6 chiic khéng gian phat trién quéc gia dua trén su gan két
khu vuc ndi dia vGi khong gian bién, tham gia cac hanh lang
kinh té€ quan trong trong khu vuc, phat trién kinh té - xa hoi
cac dai bién gigi gan vai bao vé chli quyén va bao dam quéc
phong, an ninh.

Muc tiéu téng quat la kién tao mot md hinh phan bé
khéng gian phat trién quéc gia hiéu qua, bén viing, hinh



Quy hoach tong thé quoc gia sé kién tao mé hinh phéin bé khong gian quoc gia hiéu qua, bén viing.

thanh dugc cac vung kinh té dong luc, cac trung tam kinh
té, dé thi chién lugc, mang lugi két cau ha tang déng bo,
hién dai, két noi gilra cac viing, gilra thanh thj va néng thén,
tao diéu kién cho tang trudng kinh té cao, thuc day thuc
hién muc tiéu dén ndm 2030 |a nuéc dang phat trién c6
céng nghiép hién dai, thu nhap trung binh cao; dén nam
2050 trd thanh nudc phat trién, thu nhap cao, xa hoi hai
hoa, mdi trudng c6 chat lugng tét, trong lanh va an toan.

Sau khi ldang nghe y kién ctia cac bo nganh, dia phuang
va cac chuyén gia, Thi tuéng Chinh pht Pham Minh Chinh
nhan manh, céng tac quy hoach c6 y nghia rat quan trong
vGi su phat trién. Vai tu duy d8i méi, tdm nhin chién lugc,
Quy hoach phai chi ra dugc tiém nang khac biét, ca hdi ndi
trdi, Igi thé canh tranh, tir d6 c6 gidi phap phu hgp dé phat
huy t6i da cac nguén luc.

Vé xac dinh khong gian phat trién theo vung lanh thé,
Thu tuéng cho rang, day la nhiém vu da dugc nghién cuu,
trién khai tir 1au, viéc xay dung Quy hoach céan cé ké thua,
6n dinh, d8i mdi va phat trién vé ndi dung nay.

Tha tudng goi y quy hoach can xac dinh cac nganh
mi nhon sat tinh hinh thuc tién, diéu kién va hoan canh
dat nudc, gém noéng nghiép; cac nganh céng nghiép nén
tdng nhu cong nghiép ché bién, ché tao, cdng nghiép vat
liéu, cOng nghiép nang lugng tdi tao, nang lugng sach; cac
nganh dich vu nhu logistics, dich vu tiéu dung, ngan hang,
tai chinh, thuong mai dién t, cdng nghiép van héa...

Viéc xay dung Quy hoach can quan triét va cu thé hoéa
phat trién nhanh nhung bén viing, phat trién hai hoa kinh
té, chinh tri, van héa, xa hoi va méi trudng, dat van hoa
ngang tam kinh té&, chinh tri, xa héi, xac dinh van héa lich

st truyén théng la mot nguén luc, "van hoa con thi dan
tdc con"; khong hy sinh tién b, cong bang xa hoi va moi
trudng dé chay theo tang trudng kinh té€ don thuan.

Thi tudng cing dat van dé ma rong khong gian phat
trién gém khong gian ngam, khéng gian bién va bau troi;
phat trién kinh té xanh, kinh t& tuan hoan, kinh té sé, kinh
té€ ban dém; phat trién khéng gian van héa gan vai du lich.

Tha tuéng luu y nhiém vu chuyén ddi co cau kinh té; xac
dinh thi tu vu tién dé bé tri, uu tién nguédn luc phu hgp;
bdo ddm moi trudng sinh thai, x( ly cac van dé moi trudng;
van dé di dan dé€ quy hoach khéng gian gan véi phat trién
dan sé hai hoa, hop ly.

Vé céach thuc huy déng nguén luc dé thuc hién quy
hoach (gém nhan luc, vat luc, tai luc; trong d6 co6 nguén luc
nha nudc, nguén luc tir ngudi dan va doanh nghiép, nguén
lyc bén ngoai), Tha tudng chi rd, yéu té con ngudi la quyét
dinh, dac biét la doéi ngl can bo va ngudi ding dau.

Luu y thém viéc danh gia tdc dong cla viéc thuc hién
quy hoach, Thii tuéng yéu cau cac co quan nghién ciu, tiép
thu cacy kién tai hoi nghi, ti€p tuc hoan thién cac hé so, van
ban lién quan, trién khai cac tha tuc theo quy dinh dé xin y
ki€n Bo Chinh tri, trinh Chinh phu trudc khi trinh Quéc hoi
théng qua.

DAM BAO TiNH THONG NHAT CUA CAC HOP PHAN
TRONG QUY HOACH TONG THE QUOC GIA

Tai Hoi nghi, B6 trudng Bo Xay dung Nguyén Thanh Nghi
da co y kién vé Hgp phan thuc trang va phuong huéng phat
trién hé théng d6 thi va ndng thén; Hgp phan thuc trang va
phuang husng tham do, khai théac, ché bién va st dung cac
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QUAN LY NGANH

Bé trieong Nguyén Thanh Nghi phat biéu déng gop ¥ kién tai Hoi nghi.

loai khodng san lam vat liéu xay dung.

D6i véi ndi dung Hgp phan thuc trang va phuong
hudng phat trién hé thdng dé thi va néng thén, theo Bo
truéng Nguyén Thanh Nghi, can danh gia ky, ré han vé vai
tro, déng gop clia mang luéi dé thi, ndong thén; Banh gia vé
chat lugng dé thi, d6 thi héa, tac déng cua viéc mé réng,
phat trién dé thi.

Theo @6, can danh gia lam ré vai trod ctia hé théng, mang
lugi d6 thi, néng thon ddi vdi viéc té chic khéng gian kinh
té€ - xa hoi; phat trién khéng gian bién; phan vung va lién
két vung trong dinh huéng khéng gian téng thé quéc gia
hién nay.

Dic biét, can lam rd vai trd cla cac d6 thi cdp quéc gia
d8i vGi cac vung kinh té - xa hoi, vung kinh té trong diém,
vung déng luc va bé sung; Lam ré nhirng van dé, yéu cau
déi vai cong tac quan ly, phat trién hé théng dé thi, néng
thon trong thai ky méi nhu d6 thi thong minh, d6 thi xanh,
d6 thi phat trién bén viing...

B3 sung nghién ctu kinh nghiém quéc té trong phat
trién d6 thi, ndbng thon, dac biét 1a cac chi tiéu vé phat trién
vung d6 thi lén.

Vé phuong huéng phat trién hé théng dé thi va néng
thon, Bo trudng B Xay dung dé nghi: Quan diém, muc tiéu
phat trién cdn bam sat cdc muc tiéu, nhiém vu va gidi phap
tai Nghi quyét s6 06-NQ/TW ngay 24/01/2022 clia B6 Chinh
tri, cdc Nghi quyét vé ca ché chinh sach dac thu cla cac dia
phuong va cac dinh hudng phat trién cac nganh, linh vuc
¢6 lién quan da dugc cap c6 thdm quyén ban hanh.

Phuang huéng phat trién hé théng dé thi, néng thon va
mai lién két d6 thi - néng thén can lam rd ndi dung té chiic
phan bé dan cu trong cdu truc d6 thi quédc gia dugc lua
chon; nghién ctiu danh gia tac déng cda xu hudng di dan
ngay cang cao dén cac ving do thj lon.
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Pinh huéng phat trién hé thdng d6 thi can gan vai cac
vung kinh té - xa héi, vung kinh té trong diém, ving doéng
luc va vung d6 thi I&n (vung d6 thi Ha Noi, TP.HCM); Binh
huéng quy hoach, phat trién d6 thi va quan ly déi vai cac
loai hinh @6 thi mai nhu théng minh, xanh, Gng phé bién
dé&i khi hau...

BO trudng Bo Xay dung dong thai dé nghi lam r6 vai tro,
m&i quan hé, pham vi ranh gidi gilra viing dé thi l6n déi véi
cacvung kinh té trong diém va vung déng luc dugc dé xuat
tai Quy hoach téng thé quéc gia; gilra hé théng céc d6 thi
trong diém, cuc tang truédng gan véi khong gian clia 8 hanh
lang kinh té Dong - Tay, hanh lang kinh té Bac - Nam (la cac
tuyén giao thong dudng bo cao toc, dudng sat, két néi cac
cang bién, cdng hang khéng quéc té, ctia khdu qudc té, dau
md&i giao thuong 16n). B8 sung néi dung phuong hudng
phat trién déi vai hé théng d6 thi ven bién va hai déo.

Dé xuat rd phuang hudng, gidi phap phat trién hé théng
dé thi, néng thén qudc gia va xac dinh rd cac tiéu chi dé xac
dinh cac chuong trinh, du an phat trién d6 thi, ndng thén
quan trong; phat trién nha &, hé théng ha tang ky thuat dé
thi can dugc uu tién trién khai thuc hién.

Xac dinh cu thé cac ndi dung, cac chi tiéu can quan ly
theo quy hoach téng thé quéc gia; cac chi tiéu can khao
sat, quan ly theo quy hoach nganh quéc gia. Cac van dé,
nodi dung cu thé sé& dugc thé hién rd hon trong quy hoach
hé théng dé thi va néng thén quéc gia.

D6i vGi ndi dung Hop phan thuc trang va phuong huéng
tham do, khai thac, ché bién va s&r dung cac loai khoang san
lam vat liéu xay dung, B6 trudng Nguyén Thanh Nghi cho
rang, phan hién trang can danh gia ky hién trang cac quy
hoach da thuc hién, néu mat dugc, mat con han ché trong
qua trinh thuc hién, lam can ct dé xuat dinh hudng vao bao
cdo quy hoach téng thé qudc gia.



Ra soét ndi dung sé liéu dé théng nhat véi s6 liéu da
thuc hién 1ap Quy hoach tham do, khai thac ché bién va s
dung cac loai khoang san lam VLXD thoi ky 2021 -2030 tam
nhin d&n nam 2050 dang thuc hién; can c6 s6 liéu téng hop
cac loai khoang san chinh da tham do khai thac trén pham
vi toan quéc.

Vé phan dinh huéng, B6 truéng cho rang hoat déng
khoang san noéi chung va khoang san lam VLXD néi riéng
la mét nganh kinh té€ quan trong dap tng nhu cau cho qua
trinh va xay dung phat trién dat nudc, do do6 néi dung bao
cdo trong Hop phan dé viéc st dung khoang san phuc vu
nganh VLXD, dam bao hai hoa, gan véi bao vé méi trudng,
nang cao hiéu qua st dung tai nguyén khoéng san theo
tinh than Nghi quyét s6 10-NQ/TW ngay 10/02/2022 clia Bo
Chinh tri vé dinh huéng chién lugc dia chat, khoang san va
céng nghiép khai khoang dén nam 2030, tam nhin dén nam
2045 va Chién lugc phat trién VLXD da phé duyét.

Hgp phan Quy hoach khoang san lam VLXD trong quy
hoach t6ng thé qudc gia phai ddm bao tinh dinh hudng
théng nhat dé cac quy hoach cdp thap han thuc hién, dam
bao khéng chéng chéo, mau thuan.

Can danh gia bd sung cac danh gia, khuyén khich khai
thac khodng san dé phat trién cac loai vat liéu xanh, vat liéu
mdi, vat liéu nham giam khai thac va st dung tai nguyén
dap Uung yéu cau cla nén kinh té tuan hoan, tang cudng
phat trién vat liéu xay dung thay thé dap (ng nhu cau trén
ca nudc, dac biét cac khu vuc phia Nam.

Can ra soat cac nodi dung trong Hgp phan quy hoach dé
tich hgp bd sung vao hé so quy hoach téng thé qudc gia (tai
Bdo cdo thuyét minh, Nghi quyét ctia Quéc hoi phé duyét
Quy hoach téng thé qudc gia) nhitng van dé chinh yéu; dé
xuat cac loai khoang san chinh can tham do khai thac tai cac
dia ban trong diém trén pham vi toan quéc.

Quy hoach téng thé quéc gia la co sé&
dé lap quy hoach khéng gian bién quéc
gia, quy hoach st dung dat quéc gia,
quy hoach nganh quéc gia, quy hoach
vung, quy hoach tinh, quy hoach dé thi,
quy hoach néng thén trén ca nudc.

BO truéng cho biét, nhitng néi dung cu thé chi tiét sé
thé hién rdé trong Quy hoach tham do, khai thac, ché bién
khoang san lam VLXD dang dugc lap va sé trinh, phé duyét
vao cudi nam 2022.+%
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THOAT NUGC VA XU LY NUGC THAI TAI VIET NAM:

Hién trang va dinh hudng thiét lap

khung phap ly

> THS LUONG NGOC KHANH*

Chinh phu Viét Nam dang tap trung uu tién cho linh vuc thoat nudc, xd ly nudc thai
va chéng ngap dé thj théng qua viéc thiét lap khung phap ly, cac tiéu chudn ky thuat

va dinh huéng quéc gia.

DAT VAN PE

Méi trudng nudc & cac dé thicda Viét Nam bianh huéng
bdi su phat trién cla cac cong trinh ha tang ky thuat noi
chung, thoat nuéc va xt ly nuéc thai néi riéng chua theo
kip t6c d6 d6 thi hoa. Thai gian qua, viéc phat trién hé
théng thoat nudc kha cham, udc tinh chi cé khoang 15%
nudc thai dé thi dugc xt ly dat quy chudn.

Trong boi canh nay, Chinh pha Viét Nam dang uu tién,
quan tam va né luc tién hanh cac hoat déng nham cai
thién diéu kién thu gom va x{ ly nudc thai, ndng cao nang
lyc quan ly van hanh hé théng thoat nudéc.

HIEN TRANG KHUNG PHAP LY

C6 thé ké dén cac van ban quy pham phép luat nhu:
Luat Quy hoach, Luat Xay dung, Luat Bdo vé mdi rudng,
Luat Quy hoach d6 thi va Luat Tai nguyén nudc va cac Nghi
dinh, Théng tu hudng dan nhu Nghi dinh s6 80/2014/ND-
CP vé thoat nudc va xt ly nuéc thai; Théng tu s6 04/2015/
TT-BXD clia B6 Xay dung hudng dan thuc hién Nghi dinh
s6 80/2014/ND-CP; Théng tu sé 13/2018/TT-BXD cua BO
Xay dung husng dan phuong phap dinh gia dich vu thoat
nuGc; Théng tu s6 15/2021/TT-BXD hudng dan thuc hién
Ludt Bao vé moi trudng vé cdng trinh thu gom, thoat nudc
@ Trwéng phong Quan Iy thodt nuée va xir Iy nuée thai, Cuc Ha tang
ky thudt - Bo Xay dung
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thai. Bén canh d6, con c6 céc quy dinh cu thé vé hoat
ddng thodt nudc clia cac dia phuong trén ca nudc; cac tiéu
chuén ky thuat va quy dinh, dinh mdc kinh té - ky thuat...

Trong d6, Luat Quy hoach d6 thi quy dinh cu thé vé
thodt nudc va xtr ly nudc thai la déi tugng, ndi dung cla
quy hoach ha tang ky thuat dé thi, dé ra yéu cau doi véi
quy hoach d6 thi phai dap ¢ng nhu cau st dung ha tang
ky thuat chuyén nganh thodt nudc va xt ly nudc thai. Luat
Xay dung quy dinh ré quy hoach xdy dung phai &ing pho
vGi bién d6i khi hau (BPKH), bdo dam dau tu xay dung
céng trinh theo quy hoach, thiét k&, bao vé canh quan,
moi trudng phl hgp véi diéu kién tu nhién, xa hoi, dac
diém van héa cla tung dia phuong.

Luat Tai nguyén nudc yéu cau vé phong, chéong 6
nhiém, suy thodi, can kiét nguén nudc. Luat Bado vé moi
trudng 16ng ghép noi dung tng phdé véi BDKH vao chién
lugc, quy hoach va gidi phap Ung phé véi BBKH dugc si
dung trong viéc xac dinh chi tiéu kinh té - xa héi cla chién
lugc, quy hoach. Luat Thay Igi quy dinh viéc van hanh lién
hé chia phuc vu thay Igi 6 giadi phap diéu tiét nudc trong
diéu kién thai tiét binh thudng va diéu kién thai tiét bat
thudng c6 tinh dén yéu t6 BDKH.

M6t s6 luat khac nhu Luat Dat dai, Luat Phong chéng
thién tai, Luat Khi tugng thay van... déu c6 néi dung lién
quan dén BDKH, quy hoach, quan ly dé thi trong d6 c6 quy



i

hoach, quan ly thoat nudc va xtr ly nudc thai.

Nghi dinh s& 80/2014/ND-CP khuyén khich viéc tai st
dung nudc mua phuc vu cac nhu cau, gép phan giam ngap
Ung, tiét kiém tai nguyén nudc, gidm thiéu viéc khai thac,
st dung nguén nudc ngam va nudc mat, dua ra tiéu chi
dam bdo hoat déng 6n dinh khi cé su thay déi bat thudng
vé chat lugng nudc dau vao, thaoi tiét va BDKH la mot trong
cac tiéu chi lya chon cong nghé xu ly nudc thai.

Quyét dinh s6 589/QD-TTg ngay 06/4/2016 cha Thu
tuéng Chinh pha phé duyét diéu chinh dinh hudng phat
trién thoéat nudc dé thi va khu céng nghiép Viét Nam
dén nam 2025 va tam nhin dé€n nam 2050 quy dinh quan
diém phat trién thoat nudc bén viing gép phan bdo vé
maéi trudng la trdch nhiém clia toan xa hdi nham bao dam
thodt nudc an toan, hiéu qua, gép phan gidm thiéu tac
déng ctia BDKH va nudc bién dang. Cung véi nhiém vu giai
phép lap va quan ly ban dé ngap ung dé thi theo kich ban
BDKH, ban d6 du bao cac khu vuc c6 nguy co ngap lut, sat
18, 10 quét tai cac tinh, thanh phé truc thudc Trung uong,
khu vyc duyén hai va mién ndai.

THU'C TRANG VA NGUYEN NHAN

Theo Quyét dinh s6 589/QD-TTg, muc tiéu dinh hudng
phat trién thoat nudc cta Viét Nam dugc diéu chinh, trong
do dén nam 2025, ty 1&é pham vi phuc vu cla hé théng

Ty 1é ddu noi, thu gom nude thai ciia hé thong thodt nwée bao phii trung binh méi dat 64%.

T

- A T

thoat nudc do thi trén 80%, ty |é nudc thai tai cac do thi
dugc thu gom va xt ly 20 - 50%, ty 1é nudc thai cac lang
nghé dugc thu gom va x{r ly trén 80%, riéng ty 1& nudc thai
bénh vién va nuéc thai cac khu d6 thi dugc xt ly 100%.
Dé&n nam 2050, ca 4 chi s6 nay déu phai dat 100%.

Trong khi dé, hé théng thoat nudc cac khu dan cu
thudc cac do thi Ion, cac luu vuc séng chi yéu la hé thong
thoat nudc chung. Ty 1& dau ndi, thu gom nudc thai cia hé
thong thoat nudc bao phu trung binh 1a 64%. Ty |& dudng
ong trén dau ngudi con thap so vGi cac do thi trén thé
gidi, trung binh khoang dugi 0,5 m/ngudi so véi thé gidi
[a 2 m/ngudi. Riéng ty |é thu gom x{ ly nudc thdi méi chi
dat khodng 15% véi 71 nha may x{ ly nudc thai tap trung
trén ca nudc da di vao van hanh c6 téng cong suét thiét ké
khoang 1,38 triéu m3/ngay.

Tai Ha Noi, theo quy hoach thoat nuéc Ha Noéi quy
dinh tai Quyét dinh s6 725/Qb-TTg ngay 10/5/2013, lugng
mua dugc tinh t6i da la 310 mm/2 ngay doi véi toan bo hé
théng, ing vai chu ky bdo vé P=10 nam (lugng mua trong
2h I6n nhat la 94 mm, trong 4 h 1&n nhat 1a 130 mm). Véi
hién tugng thoi tiét cuc doan, bat thudng, c6 nhirng thai
diém lugng mua trung binh do dugc tir 70 - 180 mm.

Con tai TP.HCM, hé théng thoat nudc dugc dau tu xay
dung va thiét ké theo quy hoach thoat nuéc tai Quyét dinh
s6 752/QD-TTg ngay 19/6/2001, cac tuyén cong cap 1,2 va 3
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dugc tinh véi cudng d6 mua lan lugt 1a 95 mm, 85 mm va 76
mm trong 3 h tng vSi muc nuéc triéu la +1,32 m. Trong khi
hién nay chi trong 1 h lugng mua da dat trén 1,2 m va thai
gian mua tang ca tan sudt va va lugng, vé triéu da cé nhing
lGc dinh triéu dat dén 1,68 m so véi thiét ké 1a 1,32 m.

Du béo thai ti€t dong vai tro rat quan trong trong qua
trinh quan ly van hanh hé thong thoat nuéc. Cong tac du
bao dem lai hiéu qua trong céng tac phong chéng ngap
Ung, c6 thé du béo trudce 1 - 2 ngay tai nhiing thoi diém bat
thung d6i véi nhitng con mua 16n, kéo dai nhu vira qua
nham tranh bi ddng va nang cao hiéu qua cong tac du bao
thai tiét va chudn bi 'ng pho ngép ung.

Qua trinh d6 thi héa qua nhanh dan dén bé tong hoa,
san lap ao ho nén dién tich tham bi gidam di nhiéu; cac
vung dat tring, ao, hé chira nudc khéng con, lam giam
kha nang tham nudc, luu trir nudc va két hgp véi nguyén
nhan co ban vé diéu kién ty nhién, diéu kién dia chat thay
van, khi tugng, khi hau tai khu vuc va tdc dong ctia BDKH.

Viéc dau tu nang cap hé théng thoat nuéc gilra mang
lugi dudng céng thoat nudc cl va dudng cdng thoat nudc
md&i, cai tao, nang cdp trong thai gian vira qua con thiéu
déng bé do han ché kinh phitrong dau tu cong trinh thoat
nugc.

Cong tac duy tu, vét rac, khoi thong dong chdy cta don
vi thoat nudc khong lién tuc va con nhiéu hién tugng vt
rac xuéng kénh, muang, bit miéng hé thu nudc. Do do,
cdng déng dan cu déng vai trd quan trong, ngudi dan can
c6 y thic khéng vit rac, xa rac, hé trg khai théng miéng
thu nudc, khéng dé bit miéng thu thoat nudc.

Thoat nudcla 1 trong 5 linh vuc thuc hién theo phuong
thic PPP, cac nha dau tu hau nhu khéng man ma dau tu
vao linh vuc thoat nudc theo hinh thiic PPP vi vén dau tu
b ra rat 16n, vong ddi du &n 1au, nguén thu vé sau dau tu
khéng 8n dinh va nhd & nén viéc thu hut dau tu khoé khan.

GIAI PHAP VA DINH HUOGNG

Trong ngdn han, chudn bi va c6 phuong an x& ly tai cac
tuyén dudng du bao kha nang xuat hién ngap. Phéi hgp
va nang cao hiéu qud céng tac du bao thai tiét va chuan bi
Ung pho ngap ung.

Duy tu, stta chira cac vi tri c6ng xuéng cap, khai théng
dong chay, nao vét long céng, miéng thu, kénh rach, cta
x& dé tang cudng kha nang thoat nudc dat nang luc thoat
nudc 100%. Bong thai tuyén truyén, van dong ngudi dan
nang cao y thiic vé d8 chat thai dung quy dinh, phat hién,
ngan chan cac hanh vi vi pham gay can tré dong chay déi
V@i cac cong trinh thu gom thodt nudc.

T6 chuc kiém tra, ra soat van hanh cac c6ng kiém soat
triéu va tram bom thoat nudc dé tang khd ning thoat
nudec. Tai cac vi tri ngap Ung, tang cudng lap bom di déng
dé giam thiéu muc do va thdi gian Ung ngap.

Cong bé danh muc ho, ao, dam, pha khong dugc san
lap trong pham vi dia phuong theo quy dinh tai khoan 7
Diéu 60 Luat Tai nguyén nudc dé phong, chéng ngap, tng
va bao vé nguén nudc.
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Vé lau dai, quy hoach dé thi, céng trinh khéng dugc tao
ra viing ngap ung cuc bd. Cac dé thi can phai xac dinh cao
dd nén khéng ché cho toan d6 thi. Ra soat diéu chinh quy
hoach thoat nudc, tinh toan lai hé théng thoat nudc. Cap
nhat danh muc hé, ao, dam, pha khéng dugc san lap vao
quy hoach nham tang cudng kha nang tiéu thoat nudc,
diéu hoa va phong chéng ngép ung.

Uu tién nguon von dau tu vao linh vuc thoat nudc. Tap
trung nguon luc, xay dung déng bo hé théng cac cong
trinh thoat nuéc theo quy hoach, k& hoach. BPdy nhanh
ti€n do x ly cac diém ngap ung cuc bod 16n hién nay nhu
xay dung bé chua luu tri, tram bam.

Tang cudng cac gidi phap thi cong, tang dién tich va
dung tich chira nuéc, diéu hoa, han ché viéc cong hoa cac
dong s6ng, sudi, kénh, muang trong dé thi, gidm thiéu
ngap ung, ung phoé véi BDKH.

Ra soat, b8 sung chinh sach thu hut cac nguén luc dau
tu, cdi cach tha tuc hanh chinh ddy nhanh tién d6 thuc
hién cac du an, cong trinh gidm ngap, Ung dung cong
nghé thong tin trong diéu hanh cac céng trinh thoat nudc.

Bam sat viéc trién khai thuc hién cac nhiém vu theo
Nghi dinh s6 52/2022/ND-CP ngay 08/8/2022 cua Thu
tudng Chinh phl ban hanh Nghij dinh quy dinh chiic nang,
nhiém vy, quyén han va cd ciu t8 chic cia B6 Xay dung,
B6 Xay dung dugc giao thuc hién cac nhiém vy, quyén han
cu thé vé thoat nudc va x{t ly nudc thai dé thi, khu dan cu
nong thén tap trung va khu céng nghiép.

Nghi quyét s6 99/NQ-CP ngay 30/8/2021 ctia Chinh phu
ban hanh Chuong trinh hanh déng ctia Chinh phd nhiém ky
2021 - 2026 thuc hién Nghi quyét cila Quéc héi vé K& hoach
phat trién kinh té - xa h6i 5 nam 2021 - 2025, B6 Xay dung
dugc giao nghién ctru xay dung Luat Cap thoat nudc.

Nghi quyét s6 77/NQ-CP ngay 08/6/2022 vé phién hop
Chinh pht thudng ky thang 5/2022, B6 Xay dung dugc
giao phoi hop véi cac dia phuong cé vung dé thi I6n nhu
Ha No6i, TP.HCM ra soat, danh gia thuc trang thoat nudc,
ngap ung dé thi dé c6 phuong &n, gidi phap hiéu qua
chéng ngép Gng d6 thi nham Gng pho vai thién tai, BDKH.

DPinh huéng chinh sach vé thoat nudc va xi ly nuéc thai
I3 phat trién hé thong thoat nudc bén viing cac khu dé thi,
d6 thi, khu dan cu tap trung va khu céng nghiép, gép phan
bdo vé moi truong la trach nhiém cla toan xa hoi, goép
phan cai thién stic khée cdng déng; Bao tén chat lugng
nuéc clia cdc ngudn nudc cdng cong; MG rong hé théng
thoat nudGc theo quy hoach téng thé, tiéu chuén thiét k&,
xay dung va van hanh hé théng thoat nudc dap tng phat
trién doé thi bén viing va kiém soat 6 nhiém nudc; Khuyén
khich tai s&r dung nuéc mua phuc vu cac muc dich khac
nhau nham tiét kiém tai nguyén nudc, chéng ngap ung
dé thi; T6 chiic, ca nhan gay 6 nhiém phai tra tién x ly 6
nhiém, nguén thu ti dich vu thoat nuéc phai dap tng chi
phi dich vu thodt nudc va xt ly nuéc thai.

Tu d6, dinh hudng chinh sach vé thoat nudc va xU ly
nudGc thai trong qua trinh nghién ctu xay dung Luat Cap
thoat nuéc: VE quy hoach luu vuc téng thé hé théng thoat
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Can wu tién nguon von dau ti vao cdac linh vic thoat nudc va xir ly nwoc thai.

nuaGc, cac van dé dat ra trong Quy hoach thoat nuéc nhu
quy hoach céng trinh thoat nuéc mat, nudc thai va nha
may xU ly nudc thai; Nghia vu 1ap quy hoach thoat nuéc
téng thé dé cai thién chat lugng nudc cac ngudn nudc
cong cong; Binh huéng va quy hoach thoat nudc dugc xay
dung nhdm dap Ung yéu cau quan ly, dau tu phat trién
thoat nudc.

Vé xay dung phat trién hé théng thoéat nudc, chinh
quyén dia phuong la chd s hiru, cha dau tu thuc hién
du an; Chinh phu hé trg cho chinh quyén dia phuong xay
dung hé théng thoat nudc; K€ hoach dia phuang cho phat
trién thoat nudc; Pau ndi hé théng thoat nudc, hé thoat
nuGc budc phai s dung hé théng thoat nudc trong cac
khu vuc cé hé théng thoat nudc (Iap dat céng trinh thoat
nudGc vao hé thong thoat nudc cong cdng).

Vé quan ly, van hanh, bado dam tai chinh ciing nhu hiéu
qué quan ly thoat nudc, chinh quyén dia phuong la chu s&
hitu, chd dau tu thuc hién du an; K& hoach dia phuang cho
phat trién thoat nudc, quan tri hé théng thoét nudc; Kiém
soat 6 nhiém, quy dinh xa nudc thai da qua xt ly; uu dai va
hé trg vé dau tu hé théng thoat nudc, nguén luc dau tu,
quén ly van hanh hé théng thoat nudc; gia dich vu thoat
nuaGc; Vai trd quan ly nha nudc vé dich vu thoat nudc tu
trung uang dén dia phuong, phan céng trach nhiém quan

Hé thong xit Iy nweéce thai triede khi dwa ra méi trweong.

ly cho bé nganh, trach nhiém ctia UBND tinh vé t6 chic
quan ly, dau tu phat trién thoat nudc trén dia ban.

Ky vong, viéc xay dung va ban hanh Luat Cap thoat
nudc sé tao dung cong cu phap ly dé quan ly nha nudc
6 hiéu luc, hiéu qua, gop phan ddy manh xay dung, phat
trién hé théng két cdu ha tang chién lugc déng bé, hién
dai, thuc hién théng Igi K& hoach phat trién kinh té - xa hoi
5 nam giai doan 2021 - 2025.%%
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Cong trinh xanh - Mét trong nhing gia

r 3

phap

giam phat thai khi nha kinh cuia
nganh Xay dung, déng gop cho muc tiéu
hién thuc héa cam két cta Viéet Nam tai COP 26

> PGS.TS VU NGOC ANH*

Su kien Tuan é Cong trinh xanh 2022 cung vdi nhiéu hoat dong khac vé su dung nang
lugng, tai nguyen tiét kiem, hiéu qua, bao vé mai trudng la nhiing hanh dong thiét thuc
cua Bo Xay dung nham huadng tai thuc hién cac két cua nganh Xay dung noi riéng, cua
Viet Nam ndi chung dat muic phat thai rong bang O vao nam 2050.

an 1& Cong trinh xanh Viét Nam 2022 véi chii dé “Thac

day céng trinh xanh: Hudng t&i muc tiéu hién thuc hda

cam két ctia Viét Nam tai COP 26" do Bo Xay dung chu

tr, cac don vi phdi hgp gém: Chuang trinh Phat trién

Lién Hop Quéc (UNDP), TS chiic Tai chinh Quéc té IFC, Hoi dong

Cong trinh xanh Viét Nam (VGBC), IEC Consulting va cac té chiic,

ca nhan lién quan. Cac su kién chinh ctia Tuan I& Cong trinh xanh
2022 dugc dién ra tai TPHCM vao ngay 13 va 14/10/2022.

Sau thanh cong clia Tuan |é Céng trinh xanh Viét Nam nam
2020, Tuan |& Cong trinh xanh Viét Nam 2022 ti€p tuc la dién dan
mé, noi thic day déi thoai, két néi hop tac da chiéu véi su tham
du ctia hon 1.000 dai biéu dén tir cac B, nganh, dia phuong; cac
t6 chuic quéc té&; cac co quan, t6 chiic nghién cuu, dao tao, cac
don vi phéat trién, quan ly du an, cac chi dau tu, don vi tu van -
thiét ké, cac kién trdc su va cac chuyén gia trong va ngoai nudc,
cung nhiing doanh nghiép san xuat, phan phdéi vat liéu, thiét bi
va cong nghé st dung trong cac cong trinh xay dung.

Hoi nghi lan thi 26 cac bén tham gia Cong udc khung clia
Lién Hop Quéc vé bién déi khi hau (COP 26) da dat duoc cac
muc tiéu quan trong va thé hién quyét tam Ung pho bién doi
khi hau (BDKH) clia thé gidi. COP 26 da dua ra 4 muc tiéu do la:
Dua phat thai rong toan cau vé 0 vao gilra thé ky nay, gitr cho
nhiét d6 trai dat ting khong qua 1,50C; Thich ng dé bao vé
cdng déng va moi trudng tu nhién; Huy déng tai chinh cho 16i
hiia 100 ty USD; Doan két vi muc tiéu khi hau. Tai COP 26, Viét
Nam - mét trong nhiing qudc gia chiu tac dong nang né nhatdo
BDKH - Thu tuéng Chinh phd Pham Minh Chinh da dua ra cam
k&t manh mé, dén nam 2050 Viét Nam sé la quoc gia dat muc
phat thai rong bang 0.

Thuc té, cac cam két da va dang dugc hién thuc héa trong
nhiéu chinh sach nhu: Chién lugc va K& hoach hanh déng quéc
gia vé Tang trudng xanh giai doan 20212030, tam nhin dén

) Vu truong Vu KHCN&MT (BJ Xdy dung)
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nam 2050; Chién lugc qudc gia vé BDKH giai doan dén nam
2050, Chuong trinh quéc gia vé sir dung nang lugng tiét kiém
va hiéu qua giai doan 2019 - 2030; Nghi dinh s6 06/2022/ND-
CP ngay 07/01/2022 quy dinh gidm nhe phat thai khi nha kinh
va bao vé tang 6-don; danh muc linh vuc, co s& phat thai khi
nha kinh phai thuc hién kiém ké khi nha kinh; hé théng giam
sat va danh gia hoat dong thich (ng véi BDKH cap quéc gia; xay
dung dé an phét trién thi trudng carbon tai Viét Nam; B6 Chinh
tri ciing da ban hanh Nghi quyét s6 06/NQ-TW ngay 24/01/2022
vé quy hoach, xay dung, quan ly va phat trién bén viing dé thi
Viét Nam giai doan dén nam 2030, tam nhin dén nam 2045 (Nhi
quyét TW6/BCT), trong d6 c6 cac muc tiéu, nhiém vuy, giai phap
quan trong vé phat trién dé thi theo huéng xanh, bén viing...
Cac Bo, nganh, dia phuong da va dang ra soat, diéu chinh cac
chién lugc, quy hoach, ké hoach c6 lién quan phu hgp véi muc
tiéu phat thai rong bang “0” vao nam 2050 cling nhu tich cuc,
chd dong tang cudng hop tac quoc té vé tai chinh, cong nghé,
nang cao nang luc trién khai Théa thuan Paris va cac cam két
tai COP 26. Bo trudng B6 Xay dung ciing da ban hanh Quyét
dinh s6 385/QD-BXD ngay 12/5/2022 phé duyét “Ké hoach hanh
dong clia nganh Xay dung Uing pho véi BDKH giai doan 2022 -
2030, tam nhin dén nam 2050 thuc hién cam két cda Viét Nam
tai COP 26",

Nhing nam vira qua, t6c do tang truéng trung binh cua
nganh Xay dung dat khoang 9%/nam, ty [& d6 thi hoa cudi nam
2021 dat khodng 40,5%, da kéo theo nhiing ap luc gia tdng nhu
cau nang lugng st dung trong linh vuc xay dung. Vé phat trién
céng trinh xanh, qua hon 10 ndm phat trién, sé lugng cong trinh
xanh cuta Viét Nam hién mdi dat khodng trén 200 cong trinh.
Con s6 nay qua khiém tén so vdi s6 lugng cong trinh dugc xay
dung, dua vao hoat dong va so véi ti€m nang cling nhu yéu cau
vé st dung nang lugng, tai nguyén tiét kiém, hiéu qua va bao vé
moi truong.

DE dat muc tiéu Viét Nam tr& thanh mét nudc cong nghiép
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¢6 thu nhap trung binh cao vao ndm 2030 va la nudc phét trién
c6 thu nhap cao vao nam 2045 thi Viét Nam phai c6 nhiéu 16
luc trong thuc hién cdng nghiép hoa, hién dai hda trong do cé
cdng nghiép hda, hién dai hda nganh Xay dung. Theo muc tiéu
dén nam 2030 ma Nghi quyét TW6/BCT dat ra: Ty |é dé thi hoa
trén 50%, dién tich m? san nha /01 nguci dan do thi dat 32 m?
(hién nay khodng 25 m?). Do d6, nhirng nam tGi nganh Xay dung
¢6 nhiém vu nang né va trach nhiém Ién dam bao nhu cau &
cho ngugi dan, ddm bao ca s& ha tdng cho phét trién kinh té,
dam bao giam phat thai khi nha kinh trong linh vuc dugc Chinh
pht giao. Theo Nghi dinh 06/2022/ND-CP, tai Phu luc | vé muc
tiéu gidm phat thai khi nha kinh d&n nam 2030, céc linh vuc do
Bo Xay dung chiu trach nhiém phai gidm 74,3 triéu tan COtd,
bao gém: 1) Cac qua trinh cdng nghiép (san xuat VLXD); 2) Tiéu
thu nang lugng trong san xuat xi mang; 3) Toa nha. Du kién nam
2023, B6 Xay dung sé ban hanh Ké hoach hanh déng ctia B6 Xay
dung dé thuc hién muc tiéu gidm phéat thai khi nha kinh dugc
Chinh phu giao trong Nghi dinh 06/2022/ND-CP.

Nhu vay muc tiéu gidm phat thai khong chila 16i néi, ma dala
con s6 dugc dinh lugng mot cach khoa hoc, dugc quéc té cong
nhan, dugc Chinh phu giao cho cac Bo, nganh. VGi nganh Xay
dung, mét trong ba linh vuc gidm phat thai va phai dugc kiém
ké la cac toa nha (trudc mat la cac tda nha thuong mai co tiéu
thu nang lugng trén 1.000 TOE). Do véy, viéc trién khai xay dung
md&i, hodc cdi tao cac cong trinh hién cé dat cac tiéu chi cia Cong
trinh xanh (giam tiéu thu nang lugng, tiét kiém tai nguyén, bao
vé moi trudng...) la mét trong tam clia nganh Xay dung trong
thoi gian téi.

Pé thic ddy viéc sir dung nang lugng tiét kiém, hiéu qua,
phat trién céng trinh xanh, trong nhiing ndm qua B Xay dung
da c6 nhiéu hoat ddng haop tac véi cac co quan, t6 chiic quéc
té nhu Chinh pht Dan Mach, UNDP, IFC-WB, GIZ, Dai si quén
Vuong quéc Anh... T nam 2012, Bd Xay dung da hop tac voi
IFC-WB dé xay dung quy chuén ky thuat quéc gia vé Cac cong
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trinh xay dung s dung nang lugng hiéu qua, quy chuin nay da
ban hanh nam 2013 va soét xét, cap nhat nam 2017 va hién nay
(ndm 2022) dang ti€p tuc soat xét cap nhat.

Trong khudn khé cia Tuan 1& Céng trinh xanh Viét Nam 2022
g6ém cac su kién: Tham quan thuc té tai du an cong trinh xanh;
Lé trao chiing nhan céng trinh xanh va vinh danh cac don vi c6
déng gop trong viéc thic ddy phat trién cong trinh xanh tai Viét
Nam; 1 phién Toan thé va 3 phién thao ludn chuyén dé. Ngoai
ra con cd mét s su kién bén 1€ t6 chuc tai cac dia phuong nhu
céac hoi thao, khoa dao tao, cac hoat déng truyén thdng nang
cao nhan thic cho cac déi tugng lién quan vé phat trién cong
trinh xanh.

Muc tiéu céc thao luan tai Tuan 1& Céng trinh xanh 2022 la
dé cac nha hoach dinh chinh sach, cac chuyén gia, cac nha khoa
hoc sé ban luan, trao d&i kinh nghiém quy hoach, phat trién
cong trinh xanh va xay dung do thi bén ving, cac giai phap ky
thuat dé phat trién cong trinh xanh... Trong d6, phién toan thé sé
do lanh dao Bo Xay dung chu tri cing dai dién cac B, nganh lién
quan, dai dién cac dia phuang cung céc t6 chiic quéc té tai Viét
Nam thao luan cac ca ché, chinh sach dé thuc day phat Céng
trinh xanh hudng tudi muc tiéu “Phét thai rong bang 0”; Thiét
lap co ché, chinh sach khuyén khich dau tu phat trién Céng trinh
xanh; Xu hudng toan cau va bai hoc kinh nghiém cho Viét Nam
vé phat trién Cong trinh xanh; Co ché tai chinh va phat huy cac
nguén luc cho du an xanh; D&i méi sang tao va ting dung céng
nghé sé thuc ddy xay dung Céng trinh xanh.

Su kién Tuan 1& Cong trinh xanh 2022 cling véi nhiéu hoat
déng khac vé sir dung nédng lugng, tai nguyén tiét kiém, hiéu
qua, bao vé& mai trudng la nhitng hanh doéng thiét thuc ctia Bo
Xay dung nham hudng t6i thuc hién céc két ctia nganh Xay
dung ndi riéng, cta Viét Nam ndi chung dat muic phat thai rong
bang 0 vao ndam 2050. Hy vong, véi nhiing két qua thanh cong
tur su kién nam 2020 va 2022, Tuan Ié Cong trinh xanh Viét Nam
sé la su kién dugc t6 chuc thudng nién hang nam.
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TIEU CHI “CONG TRINH XANH":

Can moét hanh lang phap ly

> TS.KTS.NCVCC LE THI BiCH THUAN*

Viéc nghien cuu dé xudt, xay dung va ap dung tiéu chi “kién truc xanh” nao cho
Viet Nam la cau hai lon can dugc giai dap.

i&n d6i khi hau (BDKH) trén toan cau da lam cac nha

khoa hoc nay sinh cac khuynh hudng kién tric mai

nham dua con ngudi trd lai véi thién nhién, 1ay lai

can bang gitta moi trudng - thién nhién - con ngudi.
Mét trong nhiing khuynh huéng dé la xu huéng “Céng trinh
xanh” nhu la hoat déng déng gbép quan trong, tich cuc va
hiéu qua nhat cda linh vuc xay dung dé ing phé lai BDKH va
bdo dam su phat trién bén ving cla trai dat.

Ngay 12/5/2022 B Xay dung ban hanh Quyét dinh s&
385/QD/BXD phé duyét ké hoach hanh déng clia nganh Xay
dung Uing phé véi BDKH giai doan 2022 -2030, tam nhin dén
2050. Trong d6, tap trung mét s6 ndi dung vé hoan thién hé
théng van ban quy pham phap luat, quy chuan, tiéu chuin vé
cOng trinh xanh, vat liéu xanh...

Nhu vay, viéc nghién clru dé xuat, xay dung va ap dung
tiéu chi “kién tric xanh” nao cho Viét Nam la cau hai I6n can
dugc gidi dap dé cac cong trinh kién tric cda ching ta trong
tuong lai dap ting dugc cac yéu cau cla céng trinh “Kién triic
xanh” dya trén co s& khi hau Viét Nam két hgp véi ky thuat
hién dai va truyén thong van héa Viét.

1. TONG QUAN CHUNG VE HE THONG PANH GIA
“CONG TRINH XANH”

Green Building - theo dinh nghia ctia Hoi d6ng cong trinh
xanh Hoa Ky (USGBC) la nhirng céng trinh dugc thiét ké va xay

™ Phé vién truéng Vién Nghién ciru d6 thi va phdt trién ha ting
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dung dé gidm hoac loai bé tac ddng xau clia chdng 1én méi
trudng va ngudi dan trén 5 linh vuc: Quy hoach dia diém bén
viing; Bao vé ngudn nudc va st dung hiéu qua nguén nudéc;
St dung hiéu qua nang lugng va nang lugng tai tao; Bao tén
vat liéu va tai nguyén; Bam bao chat lugng méi trudng trong
nha. Khai niém kién tric xanh dugc hiéu nhu sau: “Kién tric
xanh la kién tric sG dung cdc ky thudt thiét ké va gidi phdp vé
c6ng nghé, vit liéu, nguén néng lugng nhdm tao ra cong trinh
xanh, than thién véi moi trudng, st dung nguén tai nguyén hiéu
qua trong suét vong doi cia céng trinh do”.

Mét s6 nudc phat trién trén thé gidi da ké tiép nhau dua
ra cac phuong phap danh gia méi trudng kién tric khac
nhau, trong dé hé théng danh gia “kién tric xanh” dugc
cac nuéc Anh, My, Canada thuc hién kha thanh céng, dédng
dugc nghién ctru hoc hoi. Nam 1990, Co quan nghién ctiu xay
dung clia Anh (British Building Reseach establishment - BRE)
dé xuat phuong phéap danh gia méi trudng BREEAM, la “hé
théng danh gia cong trinh xanh” dau tién trén thé giéi, c6
anh hudng I6n t6i hé thong danh gia clia nhiéu nudc sau nay.

Hé théng danh gia dau tién clia My ra doi nam 1995 goi
la LEED (Leadership in Energy and Environment Design). Tiép
dd ndm 2005, ho phét trién LEED cho cac cong trinh cai tao
va cong trinh mai (LEED-NC), dugc nhiéu nudc ap dung. “Hé
théng ddnh gid céng trinh xanh” tr& thanh phé bién va lan
rong, di vao cudc séng clia xa hoi van minh. Sau nam 2000,
“hé théng ddnh gid cong trinh xanh” phat trién nd rd: ndm
2002 & Nhat Ban, nam 2003 & Trung Quéc, Hong Kéng (theo
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Pang c¢6 5 b¢ tiéu chi danh gid Cong trinh xanh ciing ton tai ¢ Viét Nam.

Anh, HK-BREEAM), dén nay, trén thé gidi c6 30 “hé théng ddnh
gid céng trinh xanh” chinh thuc.

Pé danh gié va cap ching chi cac Cong trinh dat cac cap
dd Xanh, cac nudc déu sir dung “Hé théng ddnh gid céng trinh
xanh - The GB Rating Systems (GBRS)”. Hé théng danh gia dau
tién xuat hién tai Anh nam 1990, dugc goi la “Phuong phdp
ddnh gid méi trudng “Environmental Assessment Method -
BREEAM”, vi vay, né chua that hoan chinh. Nam 1995 & My
dua ra hé théng danh gia LEED (Leadership in Energy and
Environmental Design). Cho dén nay, LEED dugc coi la Hé
thong ¢é uy tin va c6 anh hudng nhat trén thé gidi. Trén thé
gidi hién nay co trén 30 Hé théng danh gia “Céng trinh xanh”,
riéng Hé théng LEED da cé 12 phién ban cho céc loai cong
trinh khac nhau.

Thai gian nghién ctu, trinh dé ky thuat va quan diém van
hanh hé théng danh gia cia cac nudc noi trén khéng gidng
nhau, nhung c6 mét s diém chung:

1. Quan diém va muc tiéu chung: Su danh gia clia cac nudc
déu tién hanh trén nguyén tac phat trién bén viing ré rang,
dé thuc hién nhitng muc tiéu sau: Cung cap cho xa héi mot
bé tiéu chudn, chi dao quyét sich va chon lua “Céng trinh
xanh”; théng qua xay dung tiéu chuin dé dé cao san pham
bdo vé méi trudng va y thuc tiéu chudn hoa béo vé moi
trudng cla cong ching, dé xudng va khuyén khich thiét ké
“Céng trinh xanh”; kich thich nang cao hiéu qua kinh té cla
“Céng trinh xanh”; ngoai ra do cac hé théng danh gia nay dua
ra cac phuong phap va khudn khé cé thé kiém tra khién cho

viéc dé ra cac chinh sach va quy dinh vé Céng trinh xanh hitu
quan cla chinh pht thém thuan tién.

2. Biém quan tdm chung: Hé théng danh gia clia cac nudc
déu cb su phan loai va té chiic rd rang, cé thé lién két gilra
muc tiéu chi dao la phat trién kién tric bén viing va tiéu
chuén danh gia. Cac hé thdng danh gia déu c6 s6 lugng nhat
dinh cac van dé mau chét ca dinh tinh va dinh lugng dé
¢6 thé phan tich, danh gia cac van dé, thé hién y tudng va
nghién clru sau sac clia cac nudc déi véi thuc tién “Céng trinh
xanh” vé mat ky thuat va van héa. Trong cac hé théng danh
gia déu bao gdom mét s6 lugng nhat dinh cac yéu t6 hodc ¢
tinh chi dao cu thé hodc cé tinh tdng hop giup cho tién trinh
danh gia cang ré rang hon.

3.Tinh c6ng d@éng va tinh chuyén nghiép: Sé liéu va phuong
phép danh gia ctia hé théng danh gia clia cac nudc déu cong
khai, bat c(r ai cling c6 thé tim hiéu st dung, déu c6 thé tim
thay tr trén mang s6 tay danh gia hoan chinh clia cac nuéc.
S6 lieu va phuong phéap dugc cong khai hoa khéng co nghia
la qua trinh danh gia sé dan gian ma thuc ra déi vdi tién trinh
danh gia déu co6 yéu cau chuyén nghiép rat cao.

4. Khéng ngting déi maéi va phdt trién: Hé théng kién truc
xanh phuc tap va khéng ngiing phét trién, vi vay, viéc danh
gia phai c6 thé I3p lai, dé thich Ung va c6 phan tng kip thai
vGi nhing thay d&i va véi nhitng tinh ning khéng xac dinh.

Hién nay, nhiéu nudc dang tién hanh cong tac nghién
cu ctia minh trong linh vuc danh gia “kién tric xanh”: ECO
QUANTUM cula Ha Lan, ECO - PRO cua DPuc, EQUER cla
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Phap..., mi nuéc déu c6 nhiing dac diém khac nhau. Do
han ché vé tri thiic va ky thuat, nhan thdc cia moi nudc vé
quan hé gilta kién trac va moi trudng con chua day da, hé
théng danh gia cling tén tai mot sé han ché, nhu don gian
héa mot s6 yéu t6 danh gid, van dé la ching ta can can nhac
tiéu chudn va van dung két qua danh gia thé nao dé nang
cao, cai thién tinh nang cla kién trdc, co ché rang budc cla
danh gia cong trinh xanh.

2.CO SG PHAP LY VE “CONG TRINH XANH” TAI VIET
NAM

Phong trao Cong trinh xanh & Viét Nam da c6 nhitng buéc
phat trién ti nhitng ngay dau vdi xu hudng chung clia thé
gidi, tuy nhién, tdng trudng con kha cham va han ché. Ngay
tUr nhitng nam dau thé ky XXI, viéc danh gia céng trinh xanh
da dugc B6 Xay dung quan tam, B6 Xay dung da giao cho
Vién Kién truc Qudc gia, Hoi Moi trudng xay dung Viét Nam
xay dung tiéu chi cdng trinh xanh. Bén canh dé, Héi Kién tric
su Viét Nam clng da xay dung bd tiéu chi “Kién tric xanh”
cla Héi. T6 chic VGBC Ila t6 chuc cdng trinh xanh thé gidi
tai Viét Nam cing xay dung hé théng danh gia céng trinh
xanh LOTUS. Bén nay, hé théng danh gia “Céng trinh xanh”
do Hoi Méi trudng st dung dé danh gia dugc 01 céng trinh,
Hoi Kién truc su Viét Nam da st dung bé tiéu chi danh gia
dugc khodng 40 céng trinh. Cac t8 chiic Quéc té da st dung
cac tiéu chi cta LEED, LOTUS va EDGE danh gia va cong nhan
233 du an “Céng trinh xanh” v6i 6.056.000m? san (Theo sé liéu
théng ké quy 11/2022 ctia TS chiic Tai chinh Quéc té IFC).

Nhu vay, tai Viét Nam ton tai song song 5 b tiéu chi danh
gia “Céng trinh xanh”, nhung dén nay chua cé hé théng danh
gia nao tai Viét Nam dugc cac co quan quan ly Nha nudc
chinh thic ban hanh nhu mot cong cu ¢6 tinh phap ly dé
danh gid, quan ly “Céng trinh xanh”. Tuy nhién, trong cac Quy
chudn, tiéu chudn cha Viét Nam da c6 nhiing quy dinh dap
Ung céc tiéu chi “Céng trinh xanh”, sau day xin gidi thiéu cac
tiéu chudn, quy chudn vé méi trudng, vé quy hoach - kién
tric c6 quy dinh nhiing théng s6 ky thuat cho cac céng trinh
hudng dén “Céng trinh xanh”.

2.1. Vé viéc st dung dat hop ly va méi trudng ngoai
nha

Quy chudn xdy dung Viét Nam QCVN 01:2021, QCVN
09:2017/BXD c6 cac yéu cau: Trong quy hoach va thiét ké
cong trinh, khong dugc pha hoai hién vat van héa, gilr gin
thién nhién, gitr gin d6 m cla dat, bdo vé rudng dat ca ban,
ring cay va nhiing khu bdo ton khac. Khu dat xay dung
khéng bi &anh hudng do 10 lut, dat da troi ti trén nui va thé
nhudng c6 chia Radon. Trong pham vi san bai xay dung
khéng c6 nguy hiém vé séng dién tu, chay, né va cac chat doc
hai khac. Khéng gay 6 nhiém anh sang ddi vai cac cong trinh
kién tric xung quanh, khong anh hudng dén nhu ciu chiéu
nang cla cac céng trinh nha & xung quanh. Khéng dugc cé
nguén 6 nhiém I6n hon dinh muc gidi han cho phép trong
tiéu chudn. Trong qua trinh thi cdng phai c6 bién phap bao
vé moi trudng, giam sat nhiing 6 nhiém do thi cong gay ra va
nhing anh huéng d6i vai khu vuc xung quanh.
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2.2, Vé tiét kiém nang lugng va tan dung tai nguyén

Trong linh vuc tiét kiém nang lugng va st dung tai nguyén
duoc quy dinh trong cac quy chudn, tiéu chuan hién hanh.

+ Chi tiéu tinh nang nhiét ca két cdu bao che phai phu
hop v&i Quy chuan QCVN 09:2017/BXD va tiéu chuan TCVN
4605-98.

+ Yéu cau thiét ké hé théng diéu hoa khong khi va sudi
am phai phu hop véi tiéu chudn TCVN:2008 “Théng gié diéu
hoa khéng khi va thiét bj dun nudc néng”, tieu chuan TCVN
40189:2004 “Tiéu chudn thiét ké tiét kiem ndng luong céng
trinh c6ng coéng”

+ Mat dé céng suat chiéu sang va do roi tai cac gian
phong, truong s& khong dugc I6n hon dinh muic gidi han cho
phép trong cac tiéu chudn TCXD 16-86; TCXD 29-91; TCVN
7114-1:2008.

2.3. Tiét kiém nuéc va tan dung tai nguyén nuéc

Cac quy dinh khi lap dy an phai c6 phuong an quy hoach
hé théng nudc cé tinh dén st dung téng hap céc loai nguén
nudc va tuan thia cac tiéu chudn TCXDVN 33:2006 va TCVN
4513-88. Trong d6, quy dinh thiét ké hé théng cap thoat
nudc hap ly, hoan chinh. Phai c6 bién phap phong chéng ro
ri trong hé théng dudng 6ng mét cach hiéu qua. Hé théng
cap nudc vé sinh trong cong trinh phai st dung thiét bi tiét
kiém nuéc. Khi sir dung nhiing nguén nudc mua, nudc tuan
hoan phai stt dung cac thiét bi ddm bao an toan nguén nuéc,
khong dugc gay anh hudng xau téi méi trudng xung quanh
va suic khoée dan cu.

2.4, V@ tiét kiém vat liéu va Igi dung tai nguyén vat
liéu

Quy chuan QCXDVN 05: 2008/BXD va tiéu chuan TCXDVN
397:2007. Quy dinh lugng chat doc chia trong vat liéu xay
dung phai dam bao, gidam bdt nhiing yéu t6 tao hinh kién
trac, khong dung nhirng cdu kién trang tri véi s6 luong 16n.

2.5. Vé chit lugng méi trudng trong nha

+ Cong trinh kién tric st dung diéu hoa khong khi tap
trung, nhiét do, dd &m, téc dod gié trong phong phai phu hop
véi Quy chuan QCXDVN 09:2005/BXD va tiéu chuan TCVN
5508:2009, TCVN 13512:2022.

+ Cong trinh kién trac c6 st dung diéu hoa khéng khi tap
trung, luu lugng gié tuci phai phu hgp véi tiéu chudn TCVN
5067:1995, TCVN 5293:1995 va TCVN 6502:1999.

+ Nong dé cac chat gay 6 nhiém khong khi trong phong
nhu An-hé-rit A tu do, Ben-zen, A-md-niac, Ra-don va hé
théng chat tdy r&ia TVOC phai phu hgp véi tiéu chudn TCVN
5937:2005 va TCVN 5938:2005.

+ Muic 6n trong khach san va céng s& phai nam trong gi6i
han cho phép cda tiéu chuadn TCXDVN 277:2002 va TCXDVN
175:2005.

+ DO roi, hé s6 chdi 16a, chi s6 truyén mau bén trong cac
c6bng trinh phai thda man yéu cau lién quan trong tiéu chuin
TCVN 7192-1:2002.

2.6.Vé quan ly van hanh

+ Dét ra cac ché dé quan ly viéc thuc thi tiét kiém nang
lugng, tiét kiém nudc, tiét kiém vat liéu va xanh héa theo quy
dinh tai muc 9 Quy chuidn QCVN 09:2017/BXD.
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+ Tap trung phan loai va xtr ly phé thai, trong qua trinh tap
trung phan loai va xt ly khéng dé xay ra 6 nhiém lan tha hai
va phai tuan tha QCVN 25:2009/BTNMT va TCVN 6772:2000.

3.KET LUAN

Hién nay, cdc cdng cu danh gid “Cong trinh xanh” phuc
vu céng tac quan ly Nha nudc néi chung chua c6 mot cong
cu mang tinh phap ly, diéu nay dan dén viéc chiing nhan cac
cobng trinh xanh dang phat trién tu phat, cac cong trinh dugc
cong nhan la cong trinh xanh sau d6 cling khéng dugc giam
sat, ki€ém tra cling nhu duy tri thuong hiéu, rat nhiéu céng
trinh gan mac “xanh, sinh thai”, khong chiing minh dugc cac
s6 liéu cho thdy da dong gop tich cuc cho méi trusng hay
xa héi, cac cong trinh nay chi xanh & bé ndi, tréng cay xanh
mot cach lam dung Ién mai, hay mat tién ma khong hé c6
sy cham sd¢, bado dudng, van hanh hagp ly, ngoai ra, con lam
dung céc loai thiét bi va vat liéu nhap khau dat tién, gay tén
kém nguén nang lugng va chi phi hon gap nhiéu lan, khéng
hé c6 céc gidi phap téng thé dé hé trg mét mai trudng séng
that sy xanh hon. Vi vay, c6 mot s6 kién nghi sau:

+ Kién nghi B6 Xay dung xay dung tiéu chi chung vé danh
gia “Cong trinh xanh”, ban hanh cac quy dinh quan ly cong
trinh xanh trong vong doi cong trinh nham phuc vu cho cong
tac quan ly, trén co s& do cac chl dau tu, cac nha tu van thiét
ké co céac cd sG dé phat trién “Cong trinh xanh” mot cach bai
ban, nghiém tuc, di vao thuc chat, chir khong phai “phong
trao” nhu hién nay.

+ Kién nghj B6 Xay dung, B KH&CN va B6 Cong Thuong

i B P e

Viét Nam chwa co mgt cong cu mang tinh phap Iy trong viéc chirng nhan cac Cong trinh xanh.

ra soat va bé sung cac quy chuén, cac tiéu chuan vé Cong
trinh xanh con thiéu, chinh sta cac tiéu chuén 16i thoi va
khéng con phu hgp vai diéu kién kinh té€ xa héi hién nay.

+ Kién nghi b8 sung mét sé tiéu chudn, huéng dan thiét
ké, xay dung “Coéng trinh xanh” vé cac loai nha & si dung
nang luong tiét kiém va hiéu qua, cong trinh cong céng su
dung nang lugng tiét kiém va hiéu qua. Cac tiéu chuan vé
danh gia moi truong trong ngoai nha si dung nang lugng
tiét kiém va hiéu qua.vv.

Trong khudn khé mot bai bao khong thé lam rd dugc tat
ca nhiing van dé dang tén tai clia hé théng quy chuén, tiéu
chuén cling nhu hé théng danh gia céng trinh xanh tai Viét
Nam. Hy vong, viéc phat trién céng trinh xanh trong thai
gian t6i khong phai chi la phong trao ma di vao thuc chat, s6
lugng céng trinh xanh dugc cap ching chi ngay mét nhiéu
va cac nha tu van, cac nha quan ly, cac nha hoach dinh chinh
sach cung dong tam ddy manh phat trién céng trinh xanh
nham nang cao chat lugng séng clia ngudi dan, giam thiéu
tiéu thu nang lugng, bao vé méi trudng bén viing cing nhu
tiét kiém tai nguyén thién nhién.

TAI LIEU THAM KHAO

1. D& tai NCKH khoa hoc “Nghién ctiu mo hinh Kién tric xanh tai Viét Nam
nhdm st dung nang lugng tiét kiém va hiéu qud” — Vién Nghién ctu Kién tric -
TS.KTS. Lé Thi Bich Thuan.

2. Hudng dan thiét ké Nha & lién ké theo hudng kién tric xanh tai Ha Noi- Nha
xudt ban xdy dung 2015 - TS.KTS L& Thi Bich Thudn va cdng su.

3. (ac bdo cdo cta IFC vé thuc hién danh gia CTX, cdc bdo, tap chi, Internets...
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Thach thuc va co hoéi phat trién thi truong

VLXD xanh & Viét Nam

> TRINH TUNG BACH, LE THUY DUNG*

Theo théng ké cua Vién Vat lieu xay dung, cac cong trinh xay dung su dung khoang
17% nguén nudc, 40% ngudn nang lugng, 25% gbé khai thac, chiem 50% lugng phat
thai, tao ra 33% lugng khi thai cac bon va 40% chat thai ran xay dung. Da co rat
nhiéu kéu goi vé né luc trong chéng bién déi khi hau giam phat thai tai Viet Nam va
cong trinh xay dung dong vai tro vé cung quan trong trong né luc nay.

PHAT TRIEN CONG TRINH XANH LA TAT YEU

Lgi ich chia cong trinh xanh (CTX) la rat r6 rét va da co6 cac
nghién ctu cu thé trén thé gidi. Theo Hoi déng CTX thé gidi,
cac tda nha xanh dat chiing nhan Green Star & Uc da dugc
ching minh la tao ra it khi thai nha kinh hon 62% va giam
51% tiéu thu nudc so vGi muc trung binh ciia quéc gia nay.

Cac CTX dugc chiing nhan bai Hoi déng CTX An D6 (IGBC)
giup tiét kiém nang lugng tir 40 - 50% va tiét kiém nudc tir 20
- 30% so véi cac cong trinh thong thudng & An Do.

Cac CTX dat ching nhan Green Star & Nam Phi da dugc
chiing minh 1a tiét kiém trung binh tr 30 - 40% nang lugng
va lugng khi thai carbon mdi nam, va ttr 20 - 30% nudc uéng
hang nam.

Cac CTX dat ching chi LEED & My va cac qudc gia khac da
dugc ching minh la tiéu thu it hon 25% nang luogng va 11%
lugng nudc so va@i cac cong trinh khong phaila CTX. [1]

Nhu vay, phat trién CTX la tat yéu trong nganh xay dung &
Viét Nam. Hién nay, nganh xay dung Viét Nam da bat dau co
nhiéu bién phap dé gidm phai tac dong t&i moi trudng tir dau
vao lan dau ra khi xay dung mét céng trinh va ca trong qua
trinh van hanh. Trong d6 nhan thic dugc tam quan trong clia
cac vat liéu xanh la mét phan vo cung quan trong trong mot
cong trinh xay dung, tac dong tdi I6p vd du stic anh hudng
manh mé tdi cac no luc xanh héa céng trinh va méi truéng.

Cac vat liéu xanh - bén viing ngay cang dugc cai tién
manh mé, tur dé cac loai VLXD cling ngay cang trd nén da
dang va co rat nhiéu lua chon cho chd dau tu va ngudi s
dung. Mét vi du dién hinh cé thé dé nhan thay la su thay ddi
vat liéu tao nén Idp vo cong trinh (phan sir dung nhiéu vat

© Sen Vang Group
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liéu nhat) trong nganh xady dung tai Viét Nam. Trudc day,
I6p v cdng trinh don gian chi thudng bao gébm nhiing tam
chan ndng c6 thé dd6ng ma tha cdng hodc tu ddng nham cai
thién chat lugng che nang, chiéu sang va thong gié cho bén
trong céng trinh, t& nhirng tdm tudng rom ra, gach dén tam
bé téng, kinh..., hodc dugc bd sung bdi cac gidi phap thiét
ké thu déng sir dung nang lugng mat trai. Ngay nay, 16p vo
céng trinh phc tap hon, bao gém nhiéu 16p véi nhiéu chuc
nang va tich hgp cac hé thong ky thuat khac (nhu hé théng
diéu khién toa nha) nham gidm thiéu st dung nang lugng
va than thién hon véi moéi trudng. Dong thai su phong phu
trong nhu cau cong nang va tién bo kién tric va xay dung,
cac loai vét liéu cling theo d6 hop thai va co nhiéu sang tao
hon. L8p vé véi da dang céac loai vt liéu 1a co s& dé phat huy
t6i da hiéu nang cong trinh.

Cac loai VLXD néi chung va vat liéu xanh néi riéng hoan
toan cé thé 1a nhan té gilp tao ra thay déi, “xanh” hod va bén
viing hod cho cong trinh.

Vat liéu xanh dang tré thanh xu hudng chung véi ngay
cang nhiéu hon cac vat liéu dugc nghién ctu, ap dung tai cac
coéng trinh tU thap tang dén cao tang, ti nha & ca nhan tdi
cac du an Ién. Rat nhiéu don vi san xuat da va dang tap trung
cho céc sdn pham vat liéu xanh, vat liéu bén viing, tiét kiém
nang lugng.

CACTIEU CHIi XAC PINH VAT LIEU XANH

Vat liéu xanh dugc hiéu don gian 1a nhitng VLXD than
thién véi méi trudng, cé kha nang tai ché va phan huy xanh.
Tuéi tho clia chung thudng dai va trong qua trinh st dung
khong gay ra nhitng anh huéng tiéu cuc d6i moi trudng cling
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76 hop cong trinh FPT Pa Nang la mot trong nhitng cong trinh di dau trong viéc sir dung vt liéu xanbh.

Bang 1

MR-1 Giam muc st dung bé tong

Giai phap A: Gidm ty |é bé toéng clia cac tdm bé tong

Giam muc st dung bé téng clia cac tdm bé téng

Giai phap B: Giam ty |& bé tong ciia dam va cot

Gidm muc stir dung bé téng ctla dam va cot

Giai phap C: Giam ty lé bé téng clia cac cau kién khong chiu luc

Giam mc st dung bé téng clia cac cau kién khong chiu luc

MR-2 Vat liéu bén viting

10% t6ng gia tri vat liéu cGa du an la vat liéu bén viing

Cong 1 diém cho mbi 5% tang thém cua vat liéu bén viing trong téng gia tri vat liéu ctia du an (t8i da 30%)

MR-3 Vat liéu khéng nung

80% tudng khong chiu lyc dugc lam tu vat liéu khéng nung

100% tuong khong chiu luc dugc lam tu vat liéu khéng nung

nhu stic khde ngudi s dung trong suét vong dai.

Vat liéu xanh c6 cac dac diém sau: Ham lugng tai ché
cao va /hodc kha nédng tai ché cao; Lam tur cac nguon tai tao
nhanh chéng; Lugng khi thai rat thap gop phan vao su nong
I&n toan cau va suy gidam tang 6zén; it anh hudng hodc khong
anh hudng tGi 6 nhiém moi trudng.

Tuy nhién, hiéu réng ra khai niém vat liéu xanh 1a vat liéu
bén viing. So véi vat liéu xanh, dinh nghia vé vat liéu bén
viing rong hon va ré rang han nhiéu. Tinh bén viing & day
khong chi la quan tdm dén moi trudng, ma con la yéu t6 tac
dong dén cac diéu kién kinh té€ va xa hoi trong nhiéu nam tGi

trong tuong lai.

* Vat liéu trong cac tiéu chi tai cac bd cong cu CTX phd
bién tai Viét Nam:

Cac b6 cong cu danh gia CTX trén thé gidi ludn coi vat liéu
Xanh la mét trong nhiing yéu t6 bat budc khi phat trién cac
céng trinh xanh, than thién méi trudng va ngusi st dung. O
Viét Nam, 3 bo cdng cu phé bién nhat cling c6 cac tiéu chi rat
rd rang dé danh gia vat liéu.

Bo céng cu LOTUS - Hoi dong CTX Viét Nam

Trong huéng dan ky thuat LOTUS NC v3, vat liéu nam
trong huéng dan vé Vat liéu & Tai nguyén: (bang 1)
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Vé ca ban, LOTUS uu tién khuyén khich tiéu chi Giam mdc
st dung bé tong- vat liéu chiém ty trong I6n trong két ciu
hay I6p vé cong trinh, dé tdc dong truc ti€p vao lugng vat liéu
gdy hai va hao t6n nhiéu nang lugng va tai nguyén. Thém
nita, hé danh gia LOTUS tai Viét Nam c6 nhém diém danh
riéng cho Vat liéu khéng nung nham khuyén khich cac du én
st dung céc vat liéu than thién, ddc biét la gach khong nung
ma Viét Nam dang c6 nhiéu tiém nang phat trién, han ché st
dung cla gach nung-tac nhan gay hai méi trudng phé bién
t lau tai dat nudc ching ta.

Ta ciing c6 thé thay nhirng né luc tir Chinh pha bét dau
tU loai vat liéu khéng nung: theo Thong tu 09/2012/TT-BXD,
ké tUr ngay 15-1-2013, tai cac do thi loai 3 trd 1én, cac cong
trinh xay dung dugc dau tu bang vén Nha nudc phai st dung
100% vat liéu xay khong nung. B6 cong cu LOTUS da va dang
gop phan vao dinh hudng ctia chinh phu Viét Nam.

Bé céng cu LEED - Héi déng CTX My

Tai Bdng chdm diém céc tiéu chi tai LEED v4 for BD+C:
New Construction and Major Renovation: Cac tiéu chi vé vat
liéu xanh sé déng goép khodng 15% téng s6 diém hé théng
danh gia CTX LEED. Mét s6 hang muc dugc néu nhu Luu trir
va thu gom rac tai ché; Lap ké hoach quan ly chét thai xay
dung va pha d&; Duy tri 6n dinh dong ddi céng trinh; Quan
ly chat thai xdy dung va pha dé... Nhiing hang muc nay dat
dugc khi cac chuyén gia chdm diém cac chi tiét vat liéu trong
quad trinh danh gia cong trinh.

Nhu vay & cong cu LEED, viéc danh gia dua trén cham
diém vat liéu cdng trinh dua trén tiéu chi hiéu qua vat liéu
cta chl dau tu du an, khong dé cap cu thé s&n chi tiét cac loai
vat liéu va ggi y vat lidu nhu & 2 tiéu chi LOTUS va EDGE. Diéu
nay giup tang kha nang linh hoat trong xay dung céng trinh
va loai hinh cong trinh da dang.(bang 2)

Bé cong cu EDGE - T8 chiic Tai chinh Quéc té IFC:

Nang lugng ham chira trong vat liéu la moét trong ba tiéu
chi chinh trong bé tiéu chuan EDGE clia t chuic tai chinh IFC.
Phan Vat liéu bao gobm cac giai phap hiéu qua cho cac yéu to
xay dung sau:

-Tam san,

- C4u tao mai,

- Tudng ngoai,
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- Tudng trong,

- San,

- Khung clra s6,

- Cach nhiét mai va

- Cach nhiét tuong.

EDGE cung cdp céc gia tri nang lugng cia moi giai phap
dugc thé hién mac dinh cho cac vat liéu dua trén Tap dii liéu
xay dung cac nén kinh t&€ mdi ni EDGE. Cac bén lién quan
c6 thé dua trén cac ggi y vat liéu EDGE dua ra, kiém dinh tinh
san c6 va kha nang ap dung thuc tai dy an cia minh, sau dé
dua Ién phan mém EDGE dé tinh toan va dua ra muc Hiéu
qua st dung vat liéu. Phan mém cho phép diéu chinh cac lua
chon, théng s6 dé cac bén can nhic va dat dugc muc hiéu
qua mong mudn.

Tuu chung lai, vat liéu trong nhiing tiéu chitai cac bé cong
cu CTX phé bién dugc dé cap va tinh toan khac nhau, nhung
déu nhdm tGi muc tiéu: Gidm nang lugng tiéu thu: Chiéu sang
/ théng gid tu nhién, gia tri U, SHGC, che nang... Giam hiéu
Ung dao nhiét. Khuyén khich sir dung vat liéu c6 ham lugng
tai ché, vat liéu khéng nung, vat liéu dia phuong... Gidm cac
chat phat thai VOC (céc hgp chat hitu co dé bay hai) nguy hai
tGi suic khde. Tang tién nghi thi giac. Tang tién nghi am thanh.
Péanh gia trong ca vong dai st dung cong trinh [3]

KHO KHAN VA CO HOI TRONG VIEC SU DUNG VAT
LIEU XANH TAI VIET NAM

B6 Xay dung nhan dinh, mac du nganh VLXD nhiing nam
qua da dat dugc moét sé budc tién nhat dinh, song san xuat
cUa Viét Nam van chua thuc sy bén viing, con boc 16 nhiing
van dé bat cap can dugc nghién cdru khac phuc.

Nh(ing rao can trong st dung VLX chua dugc giai quyét
va am i kéo dai lam han ché tién trinh ap dung cho hang loat
du an mgi:

Théi quen: Quen vdéi cai cd, tam ly ngai dong bo.

Su thd ¢ véi muc tiéu chung: Khéng mang lai lgi ich ngay
cho ca nhan hodc té chiic cu thé, trong d6 c6 cac chi thé xay
dung.

Cac chinh sach phat trién: Chua c6 day du tiéu chuan, quy
chudn, dinh muc kinh té€ ky thuat lién quan dén san phdm
xanh, lam gidm co s& dé quy chiéu cho cac bén lién quan



Bang 2. chdm diém cc tiéu chi tai LEED v4 for BD+C: New Construction and Major Renovation [2]
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Chinh pha da ban hanh Nghi dinh s6 24a/2016/ND-CP
quy dinh vé quan ly VLXD va danh riéng Chuong V quy dinh
vé chinh sach phét trién VLXD tiét kiém tai nguyén khoéng
san, tiét kiém nang lugng, than thién véi moi trudng.

Thu tuéng Chinh pha ban hanh Quyét dinh s6 403/Qb-
TTg ngay 20/3/2014 phé duyét ké hoach hanh dong quéc
gia vé tang trudng xanh giai doan 2014 - 2020, trong do, ké
hoach s6 57 c6 dé cap riéng dén van dé san xuat VLXD, trang
thiét bi, cdng nghé (ing dung san xudt VLXD than thién vai
maoi trudng.

B6 Xay dung ciing da ban hanh Quy chudn 09:2017 “Quy
chuan ky thuat qudc gia vé cac cdng trinh xay dung st dung
nang lugng hiéu qua” kém theo Théng tu sé 15/2017/TT-BXD
ngay 28/12/2017.

Viét Nam dang c6 nhiéu cc hoi va canh clia thay d6i méi
hon nita, Chién lugc phat trién VLXD Viét Nam thai ky 2021
- 2030, dinh huéng dén nam 2050 dugc phé duyét tai Quyét

dinh 1266/QD-TTg ngay 18/8/2020 [5] v&i 7 gidi phéap thuc
hién: Hoan thién thé ché, chinh sach; Khai thac tai nguyén
khoang sén hiéu qua, tiét kiem; D4y manh nghién clu va
(ing dung khoa hoc cdng nghé; Dy manh tiéu thu san phdm
VLXD trong nudc va xuat khiu; Dao tao, nang cao chat lugng
nguoén nhan luc; Nang cao nang luc ché tao thiét bi; Bao vé
moi trudng trong san xuat. Nhu vay, cé nhiéu thdi co va dong
Iuc cho nhiéu bén tham gia thi trudng VLXD, dac biét la cac
nha san xuat va chu dau tu xay dung trong thap ky téi.

TAI LIEU THAM KHAO:

[1] Hoi dong CTX Thé gidi - WGBC, online, https://worldgbc.org/benefits-
green-buildings.

[2] LEED v4 for Building Design and Construction.

[3] VGBC Webinar: Vai tro cia 16p vo cdng trinh trong Cong trinh xanh.

[4] VGBC Online: Materials in Green Building.

[5] Quyét dinh 1266/QD-TTg ngay 18/8/2020.
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TU CHINH SACH DEN CUQOC SENG

Mé rong trién khai cong trinh xanh
giup Viet Nam thuc day tang truéng

kinh té carbon thap

> VIVEK PATHAK¥*, KIM-SEE LIM**

La mot trong s6 nhing quéc gia chiu anh hudng nang né nhat bdi bién déi khi hau, va
la mot trong nhiing quéc gia co téc do gia tang phat thai khi nha kinh cao nhat trén thé
gidi, Viet Nam co thé sé phai déi mat vai khung hoang khi hau.

a modt qudc gia tham gia Hiép dinh Paris vé bién d&i khi

hau (BDKH), Viét Nam da dat muc tiéu dén nam 2030

s& giam t6i thiéu 9% t8ng luong phat thai khi nha kinh

(KNK). D€ thuc hién muc tiéu nay, day manh hiéu qua
st dung nang lugng dong vai trd quan trong do san xuat nang
lugng la mot trong nhitng nganh cé muc phét thai KNK I6n
trong nén kinh té. Khoang 1/3 téng lugng dién tiéu thu ctia Viét
Nam dugc sif dung trong xay dung va duy tri hoat déng trong
cac toa nha, gop phan khién nhu cau dién & Viét Nam ludn gia
tang & muic hai con s6 ké tir nam 2000.

Chinh phu Viét Nam da nhan ra su cap thiét phai xanh héa
nganh Xay dung trong khuén khé chuong trinh téng thé vé
giam thiéu BDKH. V&i khodng 100 triéu m? dién tich san méi
nam dugc xay dung dé dap (ing t6c d6 d6 thi héa nhanh va muic
thu nhap tang, phat trién cac cong trinh xanh sé gép phan gilp
Viét Nam dat dugc cac muc tiéu vé khi hau va thac day tang
trudng kinh té carbon thap trong nhiéu nam tai.

Tiém nang nay da dugc chinh phu Viét Nam budc dau hién
thuc héa khi Quy chudn ky thudt quéc gia vé cac cdng trinh xay
dung st dung nang lugng hiéu qua dugc ban hanh vao nam
2013. K& tir do, cac yéu t6 hiéu qua nang lugng dugc ap dung
da gitip gidm khoang 130.000 tan CO, phat thai méi nam, tuong
duong véi khodn tiét kiém hang nam khoang 28 triéu USD cho
céac chd s& hitu céng trinh. Cac cha dau tu tu nhan clng theo
sat véi nhitng nd luc ap dung cac ching chi cong trinh xanh
nhu EDGE ctia IFC, mét hé théng danh gia hiéu qua st dung tai
nguyén cho céng trinh xay dung dugc thiét ké phu hgp véi cac
thi trudng méi ndi.

“ Giam dég Toan cau Khoi Bau tw Khi hau IFC
™ Giam doc khu vue Bong A - Thdi Binh Duong IFC
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Tuy viéc phét trién cong trinh xanh tai Viét Nam con & giai
doan khdi dau véi chi khodng 2% dién tich san xay méi hang
nam dugc cap chiing nhan xanh, nhung dang cho thay muc
tang trudng rd rét. Toc dé tang trudng cong trinh xanh khoang
55%/nam trong giai doan 2014 - 2020, va da c6 201 cdng trinh
xanh véi téng dién tich san 5,3 triéu m? vao thang 9/2021 so Vi
muc 127.500 m? san nam 2013.

Vay, dau la chia khoa d€ mé rong thi trudng cong trinh xanh
tai Viét Nam?

Kinh nghiém tu cac thi trudng mai néi cho thay can thiét phai
6 ké hoach t8ng thé quéc gia vé xanh hda nganh Xay dung véi
cac muc tiéu cu thé, tiéu chudn va yéu cdu nhat quan, hudng
dan va gidi phap chi tiét, cing cac chinh séch uu dai can thiét. K&
hoach nay la diéu kién tién quyét dé loai b cac rao can lién quan
va thuc ddy ap dung hoat ddng xay dung xanh mét cach rong rai.

Trén thuc té, Viét Nam c6 nhiéu co hoi dé chuyén déi toan bo
nganh Xay dung theo hudng xanh néu két hgp cac hé trg cla
Chinh phu véi viéc tan dung cac nguén luc tu nhan. Cac thay déi
vé quy dinh nhu ndm 2013 ké trén c6 thé tao dong luc.

Tai Colombia, thi phan céng trinh xanh tang tir 0% lén 20%
trong chi 4 nam ké tU khi chinh phd nudc nay ap dung Quy
chuén céng trinh xanh vao ndm 2015; déng thdi dua ra cac uu
dai vé thué déi vai cac gidi phap nhu vat liéu cach nhiét va diéu
hoa khong khi tiét kiém nang lugng. Hanh déng ctia chinh phu
da tao déng luc va khuyén khich hai ngan hang thuong mai,
Bancolombia va Davivienda, dua ra cac chuong trinh tai chinh
xay dung xanh cho nha & xay méi. Cac chuong trinh nay bao
gbm cac khoan cho vay véi lai sudt thap hon t6i 2% so vdi lai
suat thi trudng danh cho cac nha phat trién xanh, va cac khodn
chiét khau cho ngudi mua nha. Hién da cé 5 ngan hang thuong



mai cung cap cac khoan vay xanh & Colombia.

Ngoai cac chinh sach cap quéc gia, quy dinh clia dia phuong
cling ¢6 vai tro quan trong. Chinh sach khuyén khich phi tai
chinh ctia chinh quyén quan San Borja, mét khu dan cu & thu
dé Lima, cho phép cha dau tu bat dong san dugc tang tang cao,
néu cong trinh chung cu dugc cap chiing nhan xanh. Sac 1énh
nay dua dén chubi lgi ich khi cac chi dau tu ban dugc nhiéu
can ho hon, chinh quyén thu thué nhiéu hon, va ngudi mua nha
hudng lgi tir viéc gidam tién hoa don dién nudc. Hién tai, da co 10
chinh quyén cap thanh phé tai Peru 4p dung sac lénh tuong tu.

Chinh pht cling ¢6 thé thé hién vai trd lanh dao qua viéc ap
dung céc tiéu chun cong trinh xanh cho chinh céng trinh vén
nha nudc. Tai My, chinh quyén céc tiéu bang thiét lap muc tiéu
bét budc vé tiét kiem nang lugng cho céc cong trinh cong ké
ca cli va mai, déng thai xay dung dudng st dung nang lugng
chuan théng qua cac cong cu dugc thiét ké riéng hodc sdn c6
trén thj trudng. Cac muc tiéu nay giup giam s&r dung nang lugng
va tiét kiém chi phi van hanh, vén chiém t&i 10% ngan sach hoat
déng hang nam cua chinh quyén. Tai Viét Nam, cong cu EDGE
c6 thé& hé trg viéc xac dinh muc tiéu.

Viéc dua céac chi dinh xanh vao quy dinh mua sam céng da
dugc trién khai thanh cong & Kenya. Day 1a mé hinh hgp tac
cong tu, trong d6 B6 Nha & va Phat trién D6 thi cung cap dat
mién phi cho cac nha phét trién nha & xa hdi xanh. M6 hinh
chiing minh rang xady dung xanh mang lai hiéu qua kinh té cho
cac chu dau tu cling nhu loi ich lau dai cho ngudi mua nha.

Mét s6 vi du vé cac chinh sach khuyén khich tai cac thitrudng
dang phat trién khac nhu: thanh phd Takoradi tai Ghana gidm
30% phi cap phép cho céng trinh xanh; thanh phé Salvador tai
Brazil thiét lap hé thdng tinh diém dé dugc mién gidm t&i 10%

o rnl-l"r"r»ﬂ

thué bat dong san; hay thanh phé Pune cho phép xay thém 3 -
7% dién tich san néu du an dat muc tiét kiém nang lugng, nudc
va vat liéu tur 30 - 50%.

Nguén tai chinh xanh ciing rat can thiét d& ma& rong quy moé
cong trinh xanh va céc chinh sach cing can phai tinh dén viéc
huy déng ngudn von uu dai. Nguén vén nay sé gitp cha dau tu
VUGt qua rao can vé chi phi dau tu ban dau thudng cé thé tang
thém khodng 1 - 3% t6ng chi phi du an, ngoai viéc cac khoan
tiét kiém chi phi van hanh tda nha c6 thé gidp chi trd cho cac
khoan vay. Mot cach thuic dé thuc hién 1a dua cong trinh xanh va
€0 s& ha tang bén viing vao hé théng phan loai tai chinh xanh
va hudng dan cac ngan hang thuc hién theo déi. Hé théng phan
loai xanh c6 thé gilp cac ngan hang xac dinh rdi ro trudc cac
chuyén déi lién quan dén van dé moi trudng va khi hau, nhu cac
thay d&i vé chinh sach, quy dinh bt budc, hay thi hiéu khach
hang thay ddi. Song song, cac hé thdng nay ciing khuyén khich
cac ngan hang chuyén huéng dau tu vao cac du an xanh va mé
rong danh muc dau tu xanh. Theo mét bao cao cda IFC, cong
trinh xanh la mot trong nhiing co héi dau tu lén nhat trong thap
ky t6i & chau A - Thai Binh Duong, du bao 1én i 16.000 ty USD.
Dong thai, co hoi nay sé gidp thu hiat dau tu quéc té vao cac thi
trudng nay hon bao gid hét.

Véi Viét Nam, cong trinh xanh déng vai trod ban |é trong viéc
gidi quyét nhiing yéu cau cap bach vé ha tang va thach thuc
vé BDKH, cling Itc véi viéc phat trién nén kinh t€ carbon thap.
Chinh quyén quéc gia va dia phuong c6 thé kién tao nhing
diéu kién thich hgp dé phat trién thi trudng cong trinh xanh.
Day cling la tién dé quan trong gop phan gitp Viét Nam dat
dugc cac muc tiéu phat thai nham gidm tac déng clia BDKH
toan cau.
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Uu tien cac giai phap thiét ké thu dong

> THS LE LUONG VANG *

Dé i uu chi phi dau tu céng trinh xanh, can uu tién cac giai phap thiét ké thu
dong trudc khi nghi dén viéc lua chon cac loai vat liéu, thiét bi hieu suat cao va
tén nhiéu chi phi hay lap dat hé théng pin nang luong mat troi.

0 56 liéu théng ké clia t6 chiic Tai chinh Quéc té (IFQ),

tinh dén cudi quy 11/2022 Viét Nam cé khoang hon 233

dy an da dat dugc chiing nhan céng trinh xanh (bao

gém LEED, EDGE, LOTUS). Méac du cac lgi ich cla cong

trinh xanh da dugc nhan thuc rong rai trén thi trudng va thu hut

dugc ngay cang nhiéu su quan tdm clia cac chd dau tu trong

nudc, ch khéng chi cac chl dau tu nudc ngoai nhu trudc day

(& cd mang cong trinh cong nghiép va cong trinh dan dung), tuy

nhién s6 lugng cdng trinh xanh tinh dén thai diém hién tai, sau

hon 12 ndm trién khai, van 1a mét con s6 khiém t6n so vai cac
nudc trong khu vuc va trén thé gidi.

Ngoai nhirng tré ngai thudng dugc nhac téi nhu thiéu chinh
sach khuyén khich, thi€u cac quy chudn va tiéu chudn xay dung
lam nén tang, thiéu cac géi vay uu dai cho viéc phat trién cong
trinh xanh, viéc quan ngai vé chi phi dau tu cao cling la mot
nguyén nhan chinh can trg phat trién cong trinh xanh tai Viét
Nam. Thuc té€ c6 it théng tin dugc cdng bé vé chi phitang thém
khi xay céng trinh xanh, nhiéu cht dau tu gitt bi mat thong tin vé
chi phi. Ngay ca khi chti dau tu chia sé di liéu vé chi phi, thi viéc
xac dinh phan tram chi phi tang thém trung binh cho céng trinh
xanh la tuong déi kho khan vi phu thudc vao cac yéu té nhu:

- Téng muic dau tu va chat lugng mong muén déi véi cdng
trinh thong thudng ban dau clia chti dau tu khi chua quyét dinh ap
dung cac tiéu chi cdng trinh xanh, hay con goi la ca s& dé so sanh.

- Loai hinh va muc chiing nhan céng trinh xanh ma cha dau
tu mong mudn dat dugc.

- Kinh nghiém ctia don vi tu van dé tim ra dugc gidi phap téi
uu dap Uing cac tiéu chi cdng trinh xanh nhung van dam bao
tinh hiéu qua vé chi phi dau tu

- Mét s6 cong trinh xanh lam dung cac giai phap khéng thuc
su can thiét dé dat chiing nhan xanh nham muc dich quang ba
nhu: I6p cach nhiét qua day, bai dé xe dap va nha tam cho nhan
vién, hé théng thu gom va tai st nuéc mua hodc nudc xam, qua
uu tién viéc lua chon céc hé théng tiét kiém nang lugng, pin
nang lugng mat troi, mua tin chi carbon...

™ Gidm déc Cong ty ISD Engineering
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Theo téng hgp clia Hoi déng Céng trinh xanh Viét Nam
(VGBQ) tr nhiéu nguédn dir liéu khac nhau, phan tram chi phi
tang thém trung binh cho cong trinh xanh tai Viét Nam sé tu
1,2 - 10% chi phi xay dung (cling c6 mét vai cong trinh trén 10%).

Thoéng thudng tiéu chi vé st dung nang lugng hiéu qua sé
chiém ty 1& 16n nhat (khodng 30% hodc 16n han) trong téng
diém s6 danh gia xép hang cong trinh xanh. Ngoai ra con o cac
tiéu chi khac nhu dia diém va ha tang giao théng, khu dat bén
viing, st dung nudc hiéu qua, vat liéu va quan ly rac thai, chat
lugng khéng khi bén trong cdng trinh. Do d6, dé t6i uu chi phi
tang thém cho cong trinh xanh, can uu tién chd trong vao cac
giai phap thiét ké thu déng va nén thuc hién tuan tu theo cac
buéc dudi day:

- Banh gia ky cac diéu kién thuan lgi va bat lgi ctia vi tri du
an nhu huéng nang, huéng gio, giao thong, su che chan clia cac
cong trinh xung quanh.

- Ap dung céc giai phap thiét ké thu dong dé dat dugc yéu
cau tién nghi moéi trudng trong céng trinh ma khéng can st
dung nhiéu nang lugng nhu chiéu sang tu nhién, théng gio tu
nhién, téi uu ty lé kinh va tudng, giai phap lam che nang.

- Tinh toan va st dung hop ly chiéu day vat liéu cach nhiét,
hé s6 hiéu qua ndng lugng clia kinh hay chi s6 truyén nhiét téng
(OTTV) clia I6p vé cong trinh néi chung.

- T6i uu thiét ké va lua chon hgp ly hiéu suat clia cac loai thiét
bi, hé thong st dung nang luong trong céng trinh. Théng thudng
chi phi dau tu sé ty & thuan véi thong s6 hiéu suat hay muc d6 tiét
kiém nang lugng clia thiét bi va hé théng, do d6 can phai co tinh
toan vé thai gian hoan vén dé dua ra su lua chon hgp ly.

- Can nhac sirdung ngudn nang lugng tai tao nhu hé théng
pin nang lugng mat trdi, tuabin gi6... Bay nén dugc xem la
phuong an cudi cung vi chi gidp chuyén déi mét phan nang
lugng t dién ludi sang st dung nguén nang lugng sach cha
khéng giup tiét kiém nang lugng st dung clia cong trinh.,

UU TIEN CHU TRONG VAO CAC GIAI PHAP THIET KE
THUDONG DE TOI UU CHIPHi DAU TU CONG TRINH XANH
Tan dung chiéu sdng tu nhién:



Dai dién tw van ISD Engineering va SGS Viét Nam trao chirng nhan cong trinh xanh EDGE cho du an.

Viét Nam la nudc nhiét dai, c6 s gid ndng nhiéu (trung binh
khoang 1.800 - 2.100 gid/nam) va cudng do buic xa mét troi cao.
Do d6 néu cong trinh dugc thiét ké hiéu qua tan dung énh sang
tu nhién sé giup han ché t6i da viéc st dung dén dién, via giup
tiét kiém nang lugng lai tao cdm giac thoai mai.

Hién nay c6 kha nhiéu tda nha van phong & Viét Nam dang
st dung rat nhiéu kinh nham mang lai su sang trong va hién
dai cho cong trinh. Tuy nhién viéc lam dung kinh va khéng c6
giai phap lam che nang hiéu qua sé lam cho bén trong céng
trinh bi chdi, budc phai kéo rém xudng va st dung dén dién.
Viéc nay gay ra lang phi kép vi vira khong tan dung dugc anh
sang tu nhién, vira tén thém nang lugng cho chiéu sang va hé
théng diéu hoa khdng khi (vi hé s6 truyén nhiét cla kinh cao
han nhiéu so vaéi tudng gach). Dong thai, chi phi dau tu trén moi
m? tudng kinh cling cao hon so véi tudng gach nén via lam
tang chi phi dau tu, vita khéng sir dung hiéu qua nang lugng.

Ty lé st dung kinh hiéu qua nhat nén & muc 25 - 40% dién
tich tudng bao ngoai va khuyén khich st dung cac céng cu mé
phdng chiéu sang tu nhién dé tinh toan va kiém tra cac phuong
an trong qua trinh thiét ké.

Tan dung théng gié tu' nhién:

Thiét ké hiéu qua tan dung théng gié tu nhién sé gitip giam
chi phi dau tu va bao tri cac thiét bi quat va hé thoéng diéu hoa
khoéng khi, déng thai giup gidam nang lugng st dung va dap ting
cac yéu cau cla céng trinh xanh. Dudi day la mét vai phuong an
thiét ké thong gio tu nhién co ban cling nhu diéu kién ap dung,
ty 1& 16 m& t6i thi€u phai bang 4% dién tich san.

& Viet Nam, thong gio tu nhién thudng dugc ap dung cho
cac loai cong trinh nhu chung cu, trudng hoc, cong trinh céng
nghiép va can phai dugc tinh toan ky luéng theo cac tiéu chuan
nhu CIBSE AM10, ASHRAE 62.1-2016 hodc st dung phuong phap
mé phong khi déng hoc (CFD).

Mé phdng néng luong:

Viéc sit dung may tinh @€ mé hinh hoda céng trinh véi cac
phuang an thiét ké khac nhau vé hinh khéi, chi€u sang, su lua
chon vat liéu cach nhiét, kinh, hé thong diéu hoa nham du doan
muc nang lugng tiéu thu clia cong trinh sé gitip so sanh va danh
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Str dung mo phong chiéu sang tw nhién - Dy an ¢ Paris
(Phap) dwoc thyc hién boi ISD Engineering.

Py s wd g P

R

Fharirreg i AR hadn b B

| [ |

RS () S
I—___I.: E 3

Fiale [t Ty s P by

a F— — =

L - | - i L e =

ST — okl s Wi g 808 B F ket ey g (3 B rin bl P

Tinh toan so bg va mé phong CFD — Dy an thyc hién boi
ISD Engineering.

Mo phong nang luong cong trinh - Dy an thyc hién boi ISD
Engineering.

gia dugc tinh hiéu qua cla tung phuong an.

Két qua mo phong nang lugng (dugc dinh lugng hoa) sé la
€d s viing chac gitp don vi tu van dua ra cac giai phap thiét ké
t6i uu ca vé mat chi phi dau tu va hiéu qua van hanh.

Téng két lai, d€ t6i uu chi phi dau tu cong trinh xanh, can uu
tién cac giai phap thiét ké thu dong trudc khi nghi dén viéc lya
chon céc loai vat liéu, thiét bi hiéu sudt cao va tén nhiéu chi phi
hay 13p dat hé théng pin nang lugng mat troi.

ISSN 2734-9888 | 9.2022 XAYDUNG |25



26| XAYDUNG 9.2022

TU CHINH SACH DEN CUQOC SENG

Phat trién nhiing cong trinh kién truc xanh

thuc chat

> THS.KTS PHAM HOANG PHUONG*

Phat trién kién truc xanh da di dugc mot chang duong kha dai, hon 10 nam dé thé
nghiém va danh gia rut kinh nghiém, lam co sd cho viéc nhan rong dai tra gop phan
mang lai nhiéu hiéu qua tich cuc cho su phat trién kinh té - xa hoi chung quéc gia.

uy nhién, sau 10 ndm nhin lai, c6 thé thay phat trién

coéng trinh kién trdc xanh con kha khiém tén, ca vé

s6 lugng va chat lugng, dac biét 1a nhiing cong trinh

xanh “thuc cht” & nhiéu thé loai con chua nhiéu, dé
€6 thé 1a nhiing hinh mau cho rdng rai cdng chidng va gidi
nghé tiép thu, hoc tap kinh nghiém. Mét s6 céng trinh xanh
dugc néu tén trén bao chi méi dan gian chila cac thé nghiém
theo cac huéng riéng 1é - thi€u tinh téng thé, hay mai ding
& nhiing loai hinh céng trinh déc biét, khé mang tinh nhan
rong dai tra. Bai viét nay dé cap dén mot sé nodi dung giai
phap phat trién nhiing céng trinh xanh thuc chat dé dong
gép co hiéu qua cho phat trién kinh té xa héi bén virng, nang
cao chat lugng cudc séng clia ngudi dan.

PINH HUGNG PHAT TRIEN KIEN TRUC VIET NAM, CO
HOI PE PINH HUGNG PHAT TRIEN CONG TRINH XANH
“THY'C CHAT”

DBugc xem la xu huéng clia kién trac thé ky 21 duong dai,
nhung thuc té xu huéng “Kién tric xanh” da dugc dé cap vao
thap nién 80 cla thé ky trudc cung véi khai niém phat trién
bén viing do Lién Hop Qudc dé xudng; dong thai cé su phat
trién bién déi, ndng cap lién tuc tré thanh xu thé phat trién
cUa kién trac hién dai. Hién nay xu hudng Kién trac xanh (v6i
cac phan nhanh bao gom kién truc sinh thai, kié€n tric bén
viing, kién truc tiét kiém nang lugng) vé cc ban co thé dugc
hi€u la xu huéng kién tric than thién véi méi trudng, hiéu
qua trong viéc sir dung tai nguyén thién nhién trong suét
“doi s6ng” clia cong trinh: tu thiét k&, xay dung, diéu hanh,
bao tri, cdi tao cho dén thao dé.

) Vién Kién triic Quoc gia
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Cac cong trinh Kién tric xanh dugc tao dung nén bdéi
nh{tng vat liéu than thién véi maoi trudng, hai hoa, khong pha
v& canh quan xung quanh, gan bé con ngudi véi thién nhién,
khéng lam 6 nhiém mai trudng sng va tiét kiém t6i da cac
nguén nang lugng... Theo thdi gian phat trién, Kién tric
xanh hién bao gém 6 hudng chinh: Kién trdac khi hau phat
trién & nhiéu qudc gia nhitng nam 60; Kién tric bao vé méi
trudng; Kién trac sinh khi hau; Kién tric sinh thai; Kién tric
hiéu qua va tiét kiém nang lugng; Kién tric thich Gng véi khi
hau va nhu cau s dung. Tai Viét Nam, 5 tiéu chi cla Kién
tric xanh Viét Nam dugc Hoi KTSVN chinh thic tuyén bé bao
gém: Pia diém bén viing, St dung tai nguyén nang lugng
hiéu qua, Chat lugng méi trudng trong nha, Kién trdc tién
ti€én ban sac, Tinh xa hoi nhan van bén ving.

Tuy vay, sau mot thai gian trong khoang 10 nam thuc hién,
thong qua cac nhém cong trinh dugc gan vdi tiéu chiKién tric
xanh da dugc thuc hién, ¢ thé danh gia hién nay van con mot
s6 quan niém sai lam I6n vé cong trinh xanh trong céng dong
va ké ca nhiéu kién tric dang hanh nghé. Bao gém:

(1) Céng trinh kién trdc xanh - sinh thai - tiét kiém nang
lugng dan thuan mot cach dé dang cé thé dugc tao ra tu
cach chi trong nhiéu cay xanh hay st dung cac vat liéu ti tu
nhién, ap dat c6 gang dua tu nhién vao cong trinh.

(2) Cong trinh kién truc xanh - sinh thai - tiét kiém nang
lugng don gidi c6 thé tao ra tir viéc mua sdm cac hé théng
thiét bi cdng nghé hién dai dat tién.

(3) Cong trinh kién truc xanh - sinh thai - tiét kiém nang
lugng c6 thé dé dang tao ra trén co s& copy dang kién tric
vGi cac hinh hoc triru tugng mé phong cla cac cau tric tu
nhién (hang déng, nui, cay...), cac hinh thuc kién trac truyén
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Kién triic cong trinh nha cong dong Cdm Thanh, thiét ké Van phong 1+1>2, c6 nhiéu wu thé toi wu sir dung gzal | phap thong gio
chiéu sang tw nhién va vt liéu truyén thong trén co sé chuyén héa va ké thira cdc gid tri kién triic truyén thong (nguon anh:

Internet)

théng dugc cho la sinh thai ma thi€u su chat loc, chuyén héa,
hién dai héa.

Vé co ban, cac nhém cong trinh kién trdc xanh dugc
xdy dung trén co s& cac quan niém “nla vai” nhu trén sé c6
nhiing biéu hién nhu trong c6 vé ky la an tugng ban dau,
nhung ham lugng kién tric xanh - sinh thai rat it, chi phi dau
tu xay dung/ van hanh/ béo tri cong trinh ton kém, ty trong
st dung nang lugng nhan tao la rat I6n. D& c6 nhiing 15i gidi
théa dang cho viéc phat trién cac cong trinh xanh thuc chat,
trugc tién can tra 16i cau hoi Ién: “Nhu thé nao la cong trinh
Kién truc xanh thuc chat?”.

Theo Quyét dinh s6 1246/QD-TTg ngay 19/7/2021 clia Tha
tudng Chinh phi phé duyét Dinh hudng phét trién kién truc
Viét Nam dén nam 2030 tam nhin dén nam 2050, da néu roé
quan diém I3n “Kién tric gop phan tao lap moéi trudng séng
bén viing; st dung hgp ly tai nguyén thién nhién, tiét kiém
nang lugng; phong chéng thién tai va thich ting véi bién doi
khi hau”. Theo d6, mét trong nhiing muc tiéu cu thé chinh
la cac cong trinh kién trdc dam bao tiéu chi vé bao vé moi
trudng, can bang sinh thai; S& dung hop ly tai nguyén thién
nhién, dat dai, tiét kiém nang lugng; C6 giai phap phong
chéng thién tai va thich ting véi bién déi khi hau.

Dai vai khu vuc d6 thi, phat trién kién tric déi vai méi do thi
phai dam bao gilr dugc ban sac, hai hoa véi diéu kién tu nhién,
kinh t&, van héa, xa hoi, méi trudng, trinh d6 khoa hoc, ky thuat.
Dam béo tinh théng nhat trong viéc quan ly tir khéng gian téng
thé dén khéng gian cu thé clia cong trinh kién truc; dam bao két
hop hai hoa gilra qua khur véi hién tai; c6 du bao hgp ly trong
tuong lai, phong chéng thién tai, dich bénh va bién déi khi hau.

Dai vai khu vyc ndng thén, phat trién kién trdc tai ndbng

thén can dé cao su tham gia clia cOng déng; Chu trong bao
vé di san kién trac, thién nhién; B8 sung nhiing chiic nang
con thiéu, Két hgp hién dai hda két cau ha tang; Bao ton, phat
huy cac gia tri van hdéa truyén théng, phong tuc, tap quan
riéng biét cla méi dia phuong; Phu hop véi dac diém thién
nhién, con ngudi, ké thira kinh nghiém xay dung, phong,
chéng thién tai, thich ing vai bién déi khi hau. Khuyén khich
phat trién cac cong trinh kién tric ¢é tinh ké thira kién trac
truyén théng, phu hgp vai khung canh thién nhién va diéu
kién khi hau cta tung dia phuong.

Pay c6 thé xem la nhiing dinh hudng rat quan trong dé
phat trién déng bd kién truc Viét Nam hién dai - ban sic
ciing nhu la co hdi 1dn cho phét trién hé théng cac cong trinh
xanh “thuc chat” trong giai doan t&i, han ché dugc cac khiém
khuyét, cing nhu déng gdép ¢é hiéu qua cho phat trién kinh
té xa hoi, nang cao tién ich - chat lugng séng cho ngudi dan.

PHAT TRIEN CAC CONG TRINH KIEN TRUC XANH
“THY'C CHAT”

Dé phat trién toan dién hé théng céng trinh xanh/ sinh
thai/ bén viing, nguyén tac chung hién nay chinh la dam bao
ung dung déng bd hé théng cac giai phap chu déng va thu
dong cho cong trinh. Trong d6, giai phap thu dong chinh la cac
giai phép tu than clia céng trinh (vé thiét ké kién truc, t6 chiic
I6p vd bao che, két ciu va vat liéu xay dung, t6 chiic khong
gian gan vai vat ly kién tric) cling nhu cac giai phap chi déng
nhu st dung lap dat cac hé théng thiét bi xanh/ tiét kiém nang
lugng/ than thién méi trudng (nhu hé théng thong gié diéu
hoa bién tan VRV, dén LED chiéu séng tiét kiém nang lugng,
pin quang dién dp mai, nudc néng nang lugng mat trdi...).
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Kién triic khu nha ¢ cong nhan theo hwdng kién triic xanh tai Lao Cai. (nguon anh. Internet)

Trén co s& cac ndi dung nghién clu cta dé tai nghién
ctu khoa hoc trong diém cap Bo: Nghién ctu dinh huéng
phat trién kién truc Viét Nam do Vién Kién tric Qudc gia thuc
hién, mét s6 cac ndi dung dinh huéng chinh dé phét trién hé
théng céac cong trinh xanh “thuc chat” bao gom:

(1) B4y manh trién khai ap dung véi hé théng cac thé loai
cong trinh ¢6 s6 lugng dai tra, quy mo dién tich trung binh va
I6n trén pham vi ca nudc, co tinh can thiét cao vai doi séng sinh
hoat va san xudt cila ngudi dan nhu: nha & thap tang/ cao tang,
trung tam thuong mai, van phong, trudng hoc, bénh vién...
khéng khuyén khich dau tu phat trién cac cong trinh cé tinh
chat don 1é, dac thu cao dé tranh t8n kém, 1anh phi nguén luc.

(2) Cong trinh phai ddam bao da dang vé cong nang s
dung, truéc hét kha nang st dung cho nhu cau sinh hoat -
san xuat lau dai, bén viing ctia ngudi dan. Han ché cac cong
trinh don chiic nang. Cac cong trinh céng cong ngoai chic
nang st dung chinh can dugc nghién ctu tich hgp thém cac
chiic ndng phu nhu trdnh tric bao, sinh hoat van héa cong
déng. Déng thai, co kha nang dam bao an toan, chéng chiu
dugc cac anh hudng thoi ti€t khac nghiét, thién tai.

(3) Cong trinh phai c6 chi phi dau tu hgp ly, cao hon cac
cong trinh théng thudng cé6 quy mé tuong ducong khong
vugt quéa 30%. Uu tién sir dung cac cdng nghé va thiét bi
phuc vu sinh hoat d&i séng va san xuat co chi phi lap dat va
st dung van hanh thap, tiét kiém nang lugng, da dugc san
Xudt va iing dung dai tra.
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Cac s6 liéu nghién ciu thuc té€ cing cho thay, chi thong
qua ap dung mét sé giai phap cha déng va thu dong thong
thudng, véi chi phi dau tu rat phu hgp, muc dd xanh/ tiét
kiém nang lugng/ bén viing thuc chat clia cong trinh da co
thé dugc gia tang rat dang ké: V&i lam mat khi ap dung gidi
phap gidm nhiét lam bén ngoai néng coéng trinh bang hap
thu hay phan xa (manh chép, mai hién, chép xoay, vai bat va
cac lam chdp che ndng nhiéu mau, rém cuén, manh chép,
rém tam, rém xé&p, vai va cac lam chép phai c6 muc dd phan
xa cao) 6 thé dat dugc miic tir 50 - 95%. V&i chiéu sdng nhan
tao khi dp dung céac gidi phap st dung énh sang tu nhién
bang truyén dan va phan xa cao, sir dung anh sang tu nhién
bing viéc diéu chinh cac lam chdp, st dung anh sang tu
nhién mot cach chon log, st dung dnh séng tu nhién thong
qua phan xa truc tiép c6 thé dat t&i muc ti 50 - 70%.

(4) Cong trinh cé tinh hai hoa véi thién nhién, than thién
vGi moi trudng séng tu nhién.Theo do, thiét ké cac cong trinh
ki€n tric pht hop véi canh quan thién nhién, tén trong moi
trudng thién nhién, han ché cac tac dong thé bao dé cong
trinh tré thanh mot phan hitu co - gan két hai hoa véi boi
canh xung quanh nai cong trinh dugc xay dung. Diéu nay cé
nghia la cong trinh c6 thé dién gidi lai cAc nguyén tc cla tu
nhién (vi du nhu kha nang théng gio, chiéu sang tu nhién, tu
lam mat mua hé, am ap vao mua déng, khéng gian linh hoat,
su thay d&i goc nhin, hinh anh theo thai gian ngay hay dém).
Cac yéu t6 d6 dugc hinh thanh théng qua su sang tao, tu duy



Céng trinh nha 6 néng thén Bic Hong (Ha
NGi)- ké thira cdc gid tri sinh thai/ tiét kiém
ndang lwong truyén thong cho nha & néng
thén Bic B6 dwong dai - gidi thirong Kién
triic Quéc gia 2019 (nguon anh: Internet)

cac giai phap thiét ké kién tric/ ky thuat cong trinh dé tao
ra cac moi quan hé noi tai va méi quan hé qua lai gitta cong
trinh va thién nhién xung quanh.

(5) Coéng trinh kién trdc c6 uu thé vé tiét kiém nang
lugng trong d6 ngoai van dé vé su bén viing vdi dia diém,
ki€n tric con mang yéu t6 ky thuat vé st dung vat liéu, cong
nghé dé gidm thiéu viéc tiéu hao nang lugng trong qua trinh
van hanh cling nhu gidm thiéu céc tac hai tiéu cuc vao méi
trudng xung quanh.

(6) Cong trinh co tinh ké thita mét s6 cac uu thé vé sinh
thai/ bén viing/ tiét kiém nang lugng clia kién trdc truyén
théng, trén co s& cé su nghién ctu chon loc, ké thira va phat
huy theo céc gidi phap chuyén héa dé c6 su phu hgp vdi kién
tric va yéu cau cudc séng duong dai. Trén co s& nay, cac uu
thé vé sinh thai/ bén vimng/ tiét kiém nang lugng sé la mot
trong nhiing yéu t6 chinh tham gia gop phan tao dung nén
tinh nhan dién va cao hon la ban sac kién tric cho céng trinh.

(7) Kién truc cong tinh khéng chay theo chii nghia hinh
thic, ma phai phat trién dua trén thuc chat véi cac ndi ham
tiét kiém nang lugng/ hiéu qua st dung dugc kiém dinh va
lugng héa bang cac tiéu chi - chi tiéu cu thé, nhu cac bé tiéu
chi dédnh gid LEED, EDGE, hay LOTUS- b tiéu chi ctia Hoi
déng céng trinh xanh Viét Nam...

KET LUAN
Nhu vay, phat trién cong trinh xanh “ntra vai”, “thiéu thuc

chat” sé khong nhing khéng dong gép cho hiéu qua chung
ma con mang dén nhiéu hé luy I6n nhu phét trién kém bén
viing, lang phi nguén luc x& héi. Ngugc lai, phét trién toan
dién hé théng cong tinh kién trdc xanh thuc chat chinh la
mot trong nhiing yéu t6 tién quyét tao nén budc dot pha
trong phat trién céng trinh xanh & Viét Nam trong céc giai
doan t6i day, dong gép cé hiéu qua cho su phat trién kinh
té€ xa hoi, nang cao tién ich - chat lugng séng cho ngudi dan.

D& trién khai thanh céng céc cong trinh xanh “thuc chat”
VGi cdc tiéu chi trén, rat can ap dung nhiéu giai phap déng
bo, trudc tién la hé théng co ché chinh sach phap luat trong
do thiét lap day du cac tiéu chi, dinh muic, 16 trinh thuc hién,
cling nhu ap dung nhiéu chinh sach khuyén khich phat trién
nhu nhan rong (thudng dién tich san, gidm thué véi cac cong
trinh dat ching chi xanh) nhu nhiéu cac quéc gia phat trién
di trudc da trién khai thuc hién rat thanh cong.
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PHAT TRIEN VLXD THEO XU HUGNG XANH:

Hudéng di can thiét

ctia nganh Xay dung Viet Nam

Development of construction materials in accordance with vietnam's construction

industry's green trend directions

> TS.KTS NGUYEN TAT THANG*

TOM TAT

Tai nguyén thién nhién, ning lugng va mai treang, dang |3
nhirng vén dé ddc biét quan tdm cia mdi qudc gia trong phat
trién kinh t& - xa hai hién nay. Trong da, dac bigt cha y tai nén
kinh t& khang chi thuan tay phat trién theo huéng tuyén tinh, ma
can theo hudng tuén hoan - & do, moi san pham vat chat cho xa
hai, luén cd xu thé tai tao, trén co st tén dung cac ngudn phé
thai cé vo co 1an hitu co. Khang nhitng vay. chang con cén phai
thaa man |a nhitng san pham xanh, it dac hai, than thién vai con
nguiri va mai trudng... dem lai moi sy kign tao va phat trign mot
cach bén vitng.

Nganh Xay dung la mat nganh tigu hao néng legng ciing nhu
tieu tdn tai nguyén nhét, ca & ddu vao trong cac qué trinh khai
thac, san xuft vat chat va dau ra trong qua trinh van hanh, st
dung, trong dd ca linh vurc vat ligu xay dung (VLXD). Nhitng thach
thirc dang dat ra cho linh vire nay, da 1a di dai vai nhitng thigt k&
cho céc cang trinh xay dung, duge ha trg béi cong nghé sd, lai cén
dai hai dap ong & cé VLXD theo xu huang xanh, dap ong deoc vai
cing nghe ky thuat, than thign vai con nguai va mai trudgng, va
trén hét |a giai quygt bai toan vé tigt kiem tai nguyén, nang lugng,
sirc lan dang, gia thanh, higu suat st dung ciing nhir sén xuét dai
tra theo hwdng tudn hoan, hudng tai bén vimg.

™ Nghién citu vién cao cdp - Vién Kién triic Quéc gia (B Xay dung)
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ABSTRACT

Natural resources, energy and environment are issues of
special concern of each country in current socio-economic
development. In particular, special attention is paid to the
economy, which is not only developing in a linear direction, but also
in a circular direction - In that development process, all material
products for society always tend to be renewable on the basis
of utilizing both organic and inorganic waste sources. Moreover,
they also need to meet the standard of being green. low-toxic,
friendly to people and the environment... bringing all creation and
sustainable development.

Construction industry is an industry consuming energy as
well as the most resources, both at input in the processes of
material exploitation and production and output in the process
of operation and use, of which especially in the field of Building
Materials. Challenges are posed to this field, which is not only
being coupled with designs for construction works, supported by
digital technology, but also required to meet the green building
materials standard and technical technology. friendly to people
and the environment, and above all solving the problem of
saving resources, energy, labor, cost, efficiency as well as mass
production in a circular direction, towards sustainability.

Key words: Green Building Material; 3D print technology.
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1. CAC XU THE PHAT TRIEN VLXD THEO HUGNG XANH
VA BEN VUNG TREN THE GIOI

Nén tang clia bat ky du an xay dung nao déu dugc bat ngudn
tur cac giai doan thiét ké va chi dé. Trong thuc té, giai doan chi dé
la mét trong nhiing budc chinh trong thai gian hoat dong clia
du an. Trong thiét ké cac toa nha téi uu vé moi trudng va theo xu
hudéng xanh, muc tiéu la lam gidm dén muc thap nhat tac dong
clla moi trudng lién quan dén tat ca cac giai doan vong doi clia
du &n xay dung. Ngoai ra, cac toa nha la nhiing san pham phtic
tap, bao gom vo sé vat liéu va thanh phan, méi thanh phan cau
thanh cac bién thiét ké khac nhau dugc quyét dinh & giai doan
thiét ké. Cong trinh xanh dem dén hang loat cac thuc tién, ky
thuat va ky nang dé giam thiéu va cudi cuing la loai bd nhiing
tac dong clia cac cong trinh d6i véi méi trudng va suc khde con
ngudi. N6 thuding néi bat véi viéc loi dung nguén tai nguyén
tai tao. Vi du nhu, st dung anh sang mat trgi thong qua nang
lugng mat trdi thu dong, nang lugng mat troi chi dong va thiét
bi quang dién, tam Igp lay sang, nhiing vudn mua va giam dong
chay nudc mua... Dac biét, trong viéc thiét ké cac cong trinh
xanh, sinh thai va bén viing, sé c6 xu huéng xac dinh nhiing vat
liéu dugc tai tao bdi tir cac nguédn phé thai dia phuong, tai ché. ..
C6 thé thay rd diéu do, qua mot s6 gidi phéap va thanh tuu da dat
dugc ciia mét s6 t6 chiic va qudc gia sau day:

1.1. UK Green Building Council - H3i déng Céng trinh
xanh Anh Quéc

UKGBC dang hgp nhat nganh xay dung clia Vuang qudc
Anh bang cach st dung tinh bén viing lam chat xdc tac dé
chuyén déi tich cuc nhiing noi moi ngudi st dung hang ngay.
UKGBC dugc ra mat bdi nganh xay dung va bat déng san tai

trién lam Ecobuild & London vao thang 02/2007, nham cung
cdp su rd rang, gan két va dan dau cho mét linh vuc khac biét
va van dong cho mét méi trudng dugc xay dung bén vimng.
UKGBC la mét phan ctia mang lugi Hoi déng Cong trinh Xanh
Thé gisi (WorldGBC), mdt mang ludi toan cau gém hon 70 Hoéi
déng Céng trinh Xanh qudc gia. Mot s6 du an nghién cdu va
phat trién vat liéu xay dung (VLXD) theo hudng xanh va than
thién vé&i mai trudng:

Du an Greenbrick:

Greenbrick san xuat VLXD tur vat liéu composite c6t thép,
dugc lam ti cac vat liéu khong thé tai ché. Greenbrick da thiét
ké mot vat liéu composite c6t sgi méi vai mot cach méi dé cac
VLXD c6 thé két dinh véi nhau. Cac day chuyén san xuat dugc
thiét ké dé trién khai & cac thi trudng mdi néi va dang huéng
dén hé théng phan phdi va thiét ké sén phdm phu hgp véi nhu
cau thi trudng dia phuong (Hinh 1). Day chuyén san xuat dugc
thiét ké bang cach st dung thiét bi lam san, si dung dun khéi
lugng I6n va st dung mé hinh truc va chiu dé téitao khéng gian
san xuat mot cach nhanh chéng. Nguén [1]

Dy an OGEL:

Du 4n OGEL giai quyét ba van dé 16n ma con ngudi phai
d6i mat: Tang muic chat thai; Nha & khong dat tiéu chuén va
Chat thai nhua.

Diéu kién thai tiét thay d6i & Anh da lam cho cac rao chan
[0 lut tr& thanh mot hang muc quan trong d6i véi cac ngoi nha
va cong trinh. Trong hau hét thai diém trong nam, cac rao chan
10 khéng qua quan trong, nhung khi dén thai diém ching can
dugc 13p rap nhanh chong dé chéng choi v6i muc nuéc dang
cao nhanh chong va tranh huhéng cau tric va bén trong khéng
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bi tan pha. Néu khong cé cac rao chan IG thich hgp, nha khéng
dat tiéu chudn sé khong thé chiu dugc |G, va mét lugng 16n chat
thai nhua dugc tao ra thong qua céc bién phap tam thai.

OGEL cung cap mét hé théng xay dung mé-dun dé lap
rap, c6 thé tai s&t dung hoan toan, st dung nhua phé thai lam
nguyén liéu tho. Vé viéc st dung tai nguyén, OGEL la mot "san
pham toan dién". Muc dich ctia sdn phadm 1a st dung vat liéu tai
ché thay vi vt liéu tho, véi sén pham cudi ciing c6 vong ddi dic
biét dai. V& mat gidi quyét cac tac dong cla bién ddi khi hau,
hé théng ¢6 thé hoat ddng nhu mét hang rao chéng Ia lut xay
dung nhanh cling nhu mét nai trd an clu trg thién tai do n6 ¢6
trong lugng nhe, mé-dun, lap dat va théo dé nhanh chéng. Cac
dac tinh kinh té xa hoi ctia hé thong OGEL dugc phan anh trong
viéc st dung n6 nhu nhitng noi tam trd ban kién ¢ cho ngudi
vO gia cu, van phong hodc bat ky tda nha thuong mai nao, loai
bé su phu thudc vao gach va xi mang mot cach hiéu qua vé
chi phi. Cac tam OGEL cling dugc pht mét I6p phl bén ngoai
mang lai tiéu chuén cao vé kha nang chéng chay.

Mac du né la mét gidi phap doc lap khi n6i dén mot s6 du
an nhat dinh, cdc méi quan hé doi tac luon dugc hoan nghénh,
chdng han nhu boc cac tda nha OGEL trong mét mang nang
lugng mat trdi dé€ tao ra nang lugng bén viing. Du an OGEL da
dugc ap dung nhu: Nai tam tri cho ngudi vo gia cu tam thoi, cung
cap cai thién stic khde tdm than va cac lgi ich kinh té xa hoéi nhu
mét nai an toan dé cu tru cho dén khi dap Uing ducc gidi phap
lau dai hon. Mét khi ngudi d6 khdng con & trong tinh trang thdm
khéc, tda nha c6 thé dugc thao d& va chuyén di nai khac thay vi
xay mét tda nha khéc; Phong chéng 1a lut c6 thé tai st dung, tiét
kiém chi phi néu c6 ngap lut ti€p theo va cho phép van chuyén hé
théng dén cac khu vuc bi anh hudng khac; Van phong Work from
home (lam tai nha) cho phép cac céng ty cai thién thong diép
xanh, bang cach cung cap céc toa nha bang chat thai nhya cho
nhan vién (Hinh 2). Dy an cling dong thai dem lai lgi ich vé chi phi
nhu: Gidm chi phi lao d6ng; Gidam chi phi van chuyén va phét thai
lién quan; Kha nang tai st dung va tinh mé dun dan dén chi phi
xUr ly chat thai thap hon; Tang ty & lam viéc tai nha dan dén giam
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chi phi di lai va phat thai. Nguon [3].

Cach mang xay dung bé tong:

Trong moi trudng xay dung, tiéu thu vat liéu va sif dung xi
mang la nguyén nhan clia 8% lugng khi thai CO, toan cau moi
nam. Cac cong ty xay dung phai d6i mat vai thach thic clia viéc
tiéu thu qué muc vat liéu tho, trong khi cdc cong ty cdng nghiép
phai chiu chi phi luu kho cao va méi trudng rdi ro cao do tao ra
mot lugng I6n chat thai.

Hyperion Robotics két hgp in 3D quy md I6n véi bé tong
carbon thép lam tur vat liéu phé thai cdng nghiép nhu quang
thai khai thac, tro, xi va chat thai pha d&. Cac san pham co
s& ha tdng bén viing da dang, bao gém nén mong, bé chira
nudc, hao va cac tda nha. Hyperion Robotics da phat trién
mot loai VLXD dac biét chi yéu dua trén quang mo khai thac
khéng st dung xi mang. Cling véi diéu nay, phan mém cho
phép thiét ké cau tric dugc t6i uu hoda cho in 3D, dan dén
viéc sir dung vat liéu t8i thiéu (Hinh 3).

Khach hang c6 thé Iua chon st dung bé tdng xi mang truyén
thong theo cong nghé hodc bé téng carbon thap lam tir vat liéu
tai ché tai dia phuong. Hé thong cé yéu cau cong suat thap &
khoadng 15kw/gi®, mac du né ¢ thé thay ddi theo tiing du an.
Tiét kiém CO, tir viéc sir dung cong nghé nay c6 thé tir 30 - 90%.
Do viéc giam st dung xi mang va cét liéu nguyén sinh, théi gian G
chi gidm 50%, déng thdi gidm thiéu nhu cau vé cac phuong tién
luu trt gan dudi, han ché rdi ro vé stc khoe va an toan. Cung véi
d6, Hyperion Robotics ciing cung cép céc dich vu dao tao, ho trg
va bao tri. Hyperion Robotics da thiét ké va san xuat cac bon chita
nuGc (2m x 2m) cho nganh khai thac mé dugc lam bang gan nhu
99% chét thai khai thac dugc tai ché va khéng ¢ xi mang.

Hyperion Robotics hién dang xem xét viéc xay dung cac bé
tuong ty véi kich thudc (10m x 10m). Hyperion Robotics da hgp
tac véi Iberdrola va Peikko d€ tao ra nén méng téi uu hoda st
dung it vat liéu hon 75% so v6i nén moéng bé téng dugc xay
dung truyén théng.

Dy an nay la mét thanh cong 16n vé mat eCO, va cdi tién
phuong phap xdy dung cho tuong lai lau dai clda nganh.



-

Hinh 2: Van phong Work from home (lam tai nha), dwoc lam
bang chat thai nhya. Nguon [3]

Hyperion hién dang né luc ma rong ting dung in 3D nay va ap
dung vao cac cd s& ha tang nang lugng véi muc dich giam thiéu
tac dong moi trudng clia cac co s& san xuat va gidam chi phi ciing
nhu thai gian thuc hién du an. Nguén [4].

1.2. VLXD bén viing va than thién véi méi truong tot
nhat & Uc

K& tur thang 01/2019, linh vuc xay dung ctia Uc dugc bao cdo
la chiu trach nhiém vé hon 25% lugng phat thai khi nha kinh
va chat thai khong phan hady sinh hoc. Vi muc tiéu trg thanh
quéc gia khéng phat thai vao nam 2030, Uc dang xem xét cac
cach c6 thé gidm lugng khi thai carbon trong khi van déap tng
dugc su gia tang dan s6 va duy tri cu trdac hién c6.Dé la ly do tai
sao viéc chuyén sang VLXD than thién véi méi trudng la budc
dau tién hudng téi mot tuong lai xanh hon. VLXD than thién véi
mai trudng si dung cac thanh phan tu nhién dé gidm chat thai
khéng phan hay sinh hoc va giai quyét mot s6 van dé cd thé dan
dén tang lugng khi thai carbon.

Vat liéu cach nhiét than thién véi méi truong

Trong céc trudng hgp chung, rd ri khong khi & cac tda nha
dan cu va thuong mai la nguyén nhan lam tang chi phi sudi
am va lam mét & Uc. 6 la ly do tai sao cach nhiét la mét trong
nhiing cach tiét kiém chi phi nhat dé vira séng thodi mai vita
tiét kiém hoa don tién dién. Cac vat liéu cach nhiét than thién
vGi moi trudng, khéng chi giam luong khi thai bang cach ngan
chan sy that thoét khong khi ma con tan dung cac thanh phan
tu nhién va c6 thé phan hay sinh hoc. Viéc 13p dat vat liéu cach
nhiét cing ¢6 thé déng vai trd nhu chéng chay, chéng 8m va
cach am. Vat liéu cach nhiét than thién véi moi truong dugc lam
tir cac thanh phan bao gom cellulose, sgi gai dau, go, len dat, len
cliu, bong thay tinh va polyester. So véi cac vat liéu nhan tao,
nhiing vt liéu tai tao nay tiéu ton it nang lugng hon dé san xuat
va hoan toan c6 thé tai ché hodc phan hay.

C6 thé liét ké mét s6 chat cach nhiét than thién véi moi
trudng phé bién sau: Xenlulo 1a vat liéu phé bién nhat dé cach
nhiét & Uc. Pan hodc bang dugc lam bang gidy bao duc. Cac
nha san xudt cling thém nhém sunfat va borat vao bo mach dé

Hinh 3: Céng nghé in 3D véi bé téng carbon thap, tir nguon
vdt liéu phe thai cong nghiép. Nguon [4]

tang kha nang chéng chay; Polyester la vat liéu cach nhiét c6 thé
tai ché& 100% va khéng bat Itia, dugc lam tir cdc nguyén t6 téng
hogp téi ché; Bong thay tinh la mét chat chéng chdy khac, tiét
kiém chi phi va 1a mét Iya chon cach nhiét phé bién cho cac toa
nha & Uc. Béng thiy tinh dugc lam ti chai thay tinh tai ché, cat
va cac vat liéu tai ché khac; Len cliu 1a mét lua chon sgi tu nhién
dugc st dung dé€ cach nhiét cho tda nha, Len hoat déng nhu
mat rao can nhiét, git khéng khi va diéu chinh d6 dm.

Gb tan thu, kim loai tai ché va nhua

Tat ca kim loai tai ché nhu nhua, bé téng va goé khai hoang
thudng dugc st dung thay cho VLXD, thong thudng nham giam
thiéu chat thai tir qua trinh xay dung va béo tri hién cé. Lai ich clia
nhimng VLXD nay, gobm: Kim loai téi ché: c6 xu hudng bén, lau dai
va chéng nudc/sau bénh. Do cac yéu té dugc liét ké & trén, kim
loai téi ché la mot Iya chon vat liéu ly tudng cho tat ca cac tdm lgp,
gia d& két cau, mat tién va nhiéu thanh phan hé théng 6ng nudc
khac. Ly do tai sao kim loai tai ché bén viing hon, khéng giong
nhu nhém hodc thép, 1a do tiéu tén it nang lugng dé tai san xuat.
Ngugkc lai, cac d6i tac clia n6 trai qua qua trinh khai thac thé, gia
nhiét, khai thac va ché bién, dan dén phat thai nang lugng cao.
S dung kim loai tai ché cung cap cho ngudi dung mét gidi phap
thay thé kha thi, do dé bén clia né va nang lugng tiéu thu thap
hon; G6 tan dung: Giéng nhu kim loai tai ché, go tai ché [a VLXD
phé bién. Bugc sit dung trong tuding, dam, tdm, khung, td va cac
d6 noi that khac, day la su lua chon doc dado va than thién véi moi
trudng cho ngdi nha. G Uc, 75% gd mai xé dugc st dung dé xay
dung nha 6.Dong thai, gé tai ché [a mét ua chon bén viing hon
nhiéu vdi viéc gidm thiéu nang lugng va phan thudng la tao ra
mét dién mao hoan toan cé moét khong hai cho ng6i nha ctia ban;
Nhua téi ché: cong viéc xdy dung va pha dé gép phan tao ra mét
phan 16n chat thai khéng thé phan hay & Uc. Tuy nhién, thong
qua viéc tai sir dung nhua, da tao ra mot VLXD bén viing. Giéng
nhu céc khéi xay dung khac, nhua tai ché it tiéu tén nang lugng
hon dé san xuat so véi cac VLXD khac nhu xi mang hodc thép; Cot
liéu bé tdng tai ché (RCA): la mét Iua chon VLXD phé bién cho céc
nha thau & Uc, mang lai stic séng méi cho chat thai bé tdng, RCA
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Hinh 4: Cdc nguo”‘n vat liéu phé thai, dwoc sir dung tai ché,
tro thanh VLXD ¢ Uc. Nguon [5]

€6 mot chut khac biét so véi cac vat liéu khac dugc dé cap. Bang
céach két hgp cac ngudn tai nguyén thién nhién, bé téng nay la
nguon tai nguyén thién nhién hang dau cho sy bén vimng. Khi néi
dén viéc gidm chat thai xay dung, gidam chi phi van chuyén va duy
tri cac bai chén lap, RCA déng mét vai trd quan trong nhu moét
VLXD than thién véi méi trudng. Hon niia, RCA ciing c6 thé dugc
strdung trong cac tda nha va dia diém xay dung khac nhau, véi ca
céc ting dung xay dung chinh va né luc cai thién nha cta.

Hempcrete

La mét gidi phap thay thé than thién véi méi trudng tuyét
vdi cho bé téng, bé tdng hempcrete dang ngay cang phd
bién trong s6 cac nha xay dung cta Uc, do vai trd cGa né nhu
mét chit cach nhiét va diéu chinh d& dm trong cac tda nha.
Hempcrete la mét vat liéu siéu nhe hoan toan dua trén sinh hoc.
DPugc két hgp tir than cay gai dau, rao can va hén hop voi truyén
thong - Nhiing gi tao nén bé téng sgi gai dau, vi vay hiéu qua
nang lugng la kha nang diéu chinh nhiét dé trong cac toa nha.
Vat liéu nay cling ¢6 tinh hut m, diéu chinh d& 8m va tham chi
khtt carbon dioxide trong cau tric. Hon nita, san pham thuc vat
tu nhién nay c6 d6 bén cao, khéng bi ran nut trong thai gian dai.
Do than thién véi méi trudng, gia tri va tinh linh hoat to I6n dugc
st dung trong cac mai nha, bé tdng gai da va dang trg thanh
cht yéu cla cac gidi phap nha & hién dai & Uc. Nguén [5]

2. MOT SO GIAI PHAP PHAT TRIEN VLXD THEO XU
HUGNG XANH VA BEN VUNG G VIET NAM

VLXD xanh, con dugc goi la vat liéu than thién véi moi
trudng, dugc hiéu la cac loai vat liéu dugc san xuét va st dung
khong gay hai dén moi trudng. N6 ¢6 khad ndng dugc téi ché
sau khi str dung hoac tu phan hily ma khéng tao ra cac chat doc
hay hau qud cho mai trudng. VLXD xanh trong vong ddai tu khi
dugc san xuat cho t6i khi dugc iing dung trong xay dung cac
cdng trinh va cudi cing hét han st dung thi déu than thién véi
méi trudng. NhG vao dac tinh xanh, an toan cho méi truong va
con ngudi nén céc loai VLXD xanh dugc khuyén khich san xuat
rong rai b&i nhiéu quéc gia. Dong thai, né dugc iing dung trong
nhiéu cong trinh xay dung Ién nho & nhiéu noi.
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Hinh 5: Cdc thé loai va hinh thirc VLXD xanh duoc sir dung
trong xay dung.

Trudc hét, c6 thé nhan thay, nhin chung & Viét Nam, da phan
mdi chi chd y va diing & muiic d6 sir dung cac nguén phé thai tu
cac nganh céng nghiép nhu tro, xi... dé ché tao cac loai VLXD
nhu gach khéng nung, xi mang, vat liéu 6p lat... Bén canh dé,
ching ta dang dat ra va dinh hudng cho viéc phat trién cac
thanh phé, d6 thi, nong thon... gébm hgp phan clia céc cong
trinh kién tric, quan thé cong trinh kién trdc theo hudng xanh,
sinh thai, tiét kiém nang lugng, bén viing... véi nhiéu tiéu chi
can dat khac nhau. Tuy nhién, can phai khdng dinh, dé dat dugc
muc tiéu dé, chac chan, moi cong trinh, ban than no, can phai
la mot cong trinh xanh, dugc xdy dung bang cac nguén VLXD
xanh, bao gém ca vat liéu tho va hoan thién.

Trong 5 tiéu chi can dat dugc clia mét cong trinh kién tric
xanh, xét theo tiéu chi clia quéc té va cta Viét Nam, gém: Dia
diém bén viing; S dung tai nguyén, nang lugng hiéu qua; Chat
lugng moi trudng trong nha; Kién trdc tién tién va ban sac; Tinh
xa hoi va nhan van - Déu c6 chung quan diém, hudng téi béo
vé moi trudng va phat trién bén viing. Trong d6, nhan manh
dén yéu t6 VLXD, sao cho can dap Ung vai tiét kiém tai nguyén,
than thién v6i moéi trudng va canh quan tu nhién, tiét kiém nang
luong, thé hién dugc ban sic van hda kién trac viing mién, cling
nhu tinh xa héi va nhan van, théng qua phét trién can déi va hai
hoa gitta kinh té - xa hdi - moéi truong. ..

Chinh vi & d6, phat trién VLXD theo xu hudng xanh, than
thién véi con ngudi va méi trudng, la van dé cap bach dat ra véi
moi nganh va dac biét Ia nganh Xay dung Viét Nam - Béi lé:

+ Cac nguodn phé thai tir moi hoat dong s6ng va san xuat
clia con ngudi, dac biét la phé thai tir san xuat cong nghiép, xay
dung... qua nhiéu, nhat la viéc ching ta pha dg, cai tao, stra
chira, xay dung tai thiét va phuc hoi cac cong trinh kién trac di
san, kién trdc cd va c. .. tai cac d6 thi hién hiiu. Viéc d6, gay qua
tai cho hé théng thu gom va xUt ly phé thai, tuy nhién lai rat lang
phi do chua tan dung tai ché dé c6 thé sit dung lai. Vi vay, VLXD
tdi tao theo huéng xanh, dugc st dung tur phé thai, can dugc
nghién clru phat trién, sé c6 nhiing lgi ich nhu tiét kiém nang
lugng trong khai thag, tiét kiém nang lugng trong st dung, giam
chi phidau tu...



Hinh 6: Cdc loai VLXD xanh, thay thé VLXD truyén thong,
tham gia kién tao cac tién ich trong do thj.

+ D€ san xudt VLXD ndi chung, ngoai viéc st dung va tiéu
tén nhiéu nang lugng héa thach nhu than, dau... con dan téi
can kiét tai nguyén thién nhién, lam mat can bang hé sinh thai
nhu khai thac gé tu riing, da voi, gach da ong, soi cudi... dan
dén sat 16 dat, bién dang dia chat, bién dang dong chay cla
sOng sudi, thu hep dat canh tac ndng lam nghiép, pha hiy canh
quan thién nhién, xa thai nhiéu khi CO,, la nguyén nhan truc tiép
dan dén gia tang su bién déi khi hau. ..

+Trong chiing myic nhat dinh, xu thé thitrudng rdt can VLXD
nhan tao, gia vat liéu tu nhién, dugc san xuat tl tai ché cac phé
thai vo co hodc hitu co, tién téi thay thé vat liéu tu nhién, von
dugc stt dung nhiéu trong cac cdng trinh xay dung can mang
dac trung vé van héa va ban sac dia phuong (& ca ndi va ngoai
that). Ciing nhu dap Ung véi cac cong trinh kién tric cé yéu cau
vé tao hinh nghé thuat va diéu khac, ma VLXD tu nhién khéng
thé dap Uing dugc, dac biét la cac VLXD doi hoi cach nhiét, cach
am, chéng chay...

+Viéc phat trién VLXD ti phé thai, dé tré thanh vt liéu xanh,
sé ¢6 lgi trong cong nghiép hda nganh VLXD, duéi cac géc do
chuyén mon héa, tap trung hda, hop tac hda va lién hiép hda.
Khi d6, phé thai ciia nganh nay lai la nguyén liéu dau vao cua
nganh kia va ngugc lai. Dac biét, c6 thé san xuat dai tra véi quy
mo I6n, phuc vu cho cac doi tugng sir dung nhiéu nhu nha & xa
héi, chung cu...

Trén co sG do, viéc nghién ctu, ché tao thi, tién tGi san xuat
hang loat VLXD xanh tai Viét Nam, can dugc giai quyét & ca 2
giai doan: dau vao clia qua trinh thu gom, phan loai, tdn dung
cac ngudn phé thai va dau ra clia qua trinh tao ra cac chiing loai
VLXD hodc san phdm xay dung, (ing véi méi quy trinh va cong
nghé san xuat khac nhau, cho nhiing déi tugng san pham khac
nhau. Bao gém:

+ Ché tao VLXD xanh ciing la xu thé doi hoi tir cac nhu cau
trong nganh Xay dung, vi du nhu déi véi linh vuc kién trdc mo
phong sinh hoc, gan véi viéc thiét ké trg gitp bdi cac cong nghé
ky thuat s6, doi hoi két cau va vat liéu tuong ting dé dap Ung vai
hinh khgi, khéng gian, hinh thic nghé thuat kién trdc... Hoac
déi vai cac tién ich cong cdng ngoai troi, doi hoi do bén cao,

nd e

Hinh 7- Cdc thé logi céng trinh kién tric dwoc xdy dung bang
cong nghé in 3D.

thay thé cac vat liéu tu nhién nhu da, gach, gé, tre nda... (Hinh
5va6).

+ Cac cong nghé gén lién véi cong nghé vat liéu in 3D, rat
hitu dung trong viéc xay dung cac cong trinh kién trdc c6 do
phtic tap vé hinh thé; cac cong trinh kién trdc phuc vu cho viéc
thi céng & nhing nai di lai va van chuyén kho khan nhu viing
cao, bién dao, viing ngap lut... hodc cac cdng trinh nha & dan
sinh, doi hoi thi cdng nhanh, ting phé véi khac nghiét ctia mua
bao, I lut, sat 16, bién d6i khi hau... (Hinh 7).

+ VLXD xanh ciing rat can thiét do6i véi cong nghiép xay
dung trang tri ndi ngoai that, d6 gia dung, nhat la d6i véi noi
that cac cong trinh kién trdc nha &, cdng cdng, cong nghiép...
khi cac vat liéu dap tng yéu cau than thién véi moi trudng va
con ngudi, sé vo cuing phong phu va da dang, dugc st dung dé
thay thé cac VLXD tu nhién.

Cung vdi tat ca cac nganh, cac linh vuc khac trong xa hoi,
nganh Xay dung Viét Nam muén hudng téi moi su phat trién
theo xu thé bén viing can nhanh chéng hoc hai kinh nghiém
quéc té, kip thai ddy manh nghién cuu, ché tao, phat trién cac
loai VLXD xanh, viia la muc tiéu chién lugc, vira dat nén moéng
cho céc cong trinh xdy dung theo hudng dat tiéu chixanh. VLXD
xanh, cuing véi nhiéu gidi phap va cong nghé khac, sé gép phan
tao dung cac cong trinh xanh cho d6 thi, ndng thén... theo xu
hudng sinh thai, than thién véi con ngudi va moi trudng. Va trén
hét, n6 cung dong thai dap ting cac muc tiéu chién lugc quéc
gia vé tiét kiém tai nguyén va nang lugng, bao vé hé méi trudng
sinh thai va thich nghi véi su bién déi ctia khi hu.

TAI LIEU THAM KHAO:

1. https://www.ukgbc.org/inside_innovation/greenbrick/

2. https: //www.greenbrick.org.uk/products

3. https://www.ukghc.org/solutions/ogel-products-of-mass-construction/

4. https://www.ukgbc.org/solutions/revolutionizing-concrete-construction/

5.https://www.superiorenergyrating.com.au/blog/eco-friendly-and-sustainable-
building-materials-in-au/

6. Nguyén Tat Thang - “Vat liéu xdy dung Viét Nam - Tl truyén thong dén hién dai
héa theo xu hudng phat trién bén viing”. Tap chi Xay dung - B& Xay dung, s6 06/2021
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Nang cao nang luc tha nghiém dac tinh truyén
nhiét, truyén am va dé bén cua VLXD trong

diéu kién khi hau Viét Nam

/

> TS LE THI SONG, KS LE CAO CHIEN, TH.S NGUYEN THI TAM

Su phat trién nhanh chéng cua nén kinh té ngay nay da kéo theo cac van dé co tam anh
hudng rong tai hé két cau va vat ly céng trinh, dac biét trong diéu kien khi hau khac
nghiét. Day la mot trong nhiing nguyén nhan chinh gay can trd cho viéc thuc hién cac
hoat dong xay dung bén viing va hiéu qua nang lugng trong linh vuc xay dung.
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huc té, viéc xac dinh dugc cac dac tinh truyén nhiét,

truyén &m va doé bén cua cac loai vat liéu dong vai

tro rdt quan trong trong cac cong trinh st dung

nang lugng hiéu qua tai tat ca cac quéc gia trén thé
gidi, trong d6 c6 Viét Nam. Theo xu huéng st dung vat liéu
théng minh, vat liéu tiét kiém nang lugng, cling vdi viéc bat
budc thuc thi QCVN 09:2017/BXD trong thai gian t6i, nhu cau
nghién ctu, thir nghiém cac tinh nang vé truyén nhiét, truyén
am ciing nhu d6 bén ctia nhdm VLXD phu hop véi diéu kién
khi hau trong thuc té sé tang cao. Vi vay, viéc nghién ciu,
nang cao nang luc thir nghiém trong linh vuc nay la mét viéc
lam cdp thiét, sé mang lai hiéu qua lau dai vi day la moét linh
vuc hoan toan mdi tai Viét Nam. Du an hgp tac Buc - Viét
Nam CAMaRSEC véi ndi dung chinh Ia “Nghién ctu vat liéu
thich Ung vai khi hau trong béi canh kinh té xa hoi Viét Nam”
dugc trién khai nham hé trg qua trinh thuc hién va budc phat
trién tiép theo clia hoat dong xay dung hiéu qua ning lugng,
tiét kiém tai nguyén va phat trién bén viing.

Dua trén viéc phan tich cac van dé lién nganh va cac
nghién clru co ban, du én da xay dung co sé ha tang hiéu qua
cho viéc nghién ctru va thir nghiém xac dinh gid tri dac trung,
dao tao, gido duc va ap dung két qua nghién citu khoa hoc
vao thuc tién quy hoach va xay dung & Viét Nam. Du an dugc
thuc hién cling gidi quyét cac van dé trong viéc ap dung
hiéu qua cac cdng cu can thiét dé hé trg trién khai 4p dung
QCVN09:2017/BXD - Quy chuén ky thuat quéc gia vé cac cong
trinh xay dung st dung nang lugng hiéu qua trong thuc tién.

Trong du an nay, Vién VLXD (VIBM) |a thanh vién thuc hién
chinh ctia hgp phan nghién cttu WP 3 vé&i cac muc tiéu chinh
nhu sau: Thit nhat, xay dung thanh cong phong th nghiém
vat liéu tiét kiem nang lugng theo quy chudn Viét Nam; Thi
hai, cai tao va nang cap phong thi nghiém hién c6 thanh
phong thdr nghiém vat liéu tiét kiém nang lugng dat chuin

Trung tam Thiét bi, M6i truong & An todn lao déng, Vién VLXD
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nham lam cd s& dé xay dung cac phan mém mé phdng vé vat
liéu; Thit ba, xay dung dugc phong thi nghiém ngoai trsi dé
kiém nghiém dac tinh truyén nhiét, truyén dm va doé bén vat
liéu; Thi tu, xay dung hé théng dan nhan cho cac loai vat liéu
tiét kiém nang lugng; Va thi nam, dao tao doi ngl chuyén
vién cho cac phong thi nghiém.

Hién tai, VIBM da hoan thanh dau tu xay dung phong tha
nghiém VLXD tiét kiém nang lugng tai Vién dua trén nguén
von dau tu tir BO Xay dung, VIBM, moét s6 thiét bi ti du an va
cac chuyén gia dén tur Vién Vat ly cong trinh Fraunhofer (IBP).
Hién tai, phong thi nghiém cltia VIBM da th nghiém dugc
tat ca cac tinh nang nhiét cla vat liéu xay dung nang luc clia
phong thi nghiém méi cling da dugc danh gia thong qua
cac thir nghiém nghién ctu d6i chiing gilta VIBM va IBP trén
cung mét loai vat liéu. K&t qua cu thé dugc trinh bay tai Bang
1. K&t qua clia hoat déng nghién ctru thi nghiém lién phong
gilta VIBM va IBP cho thdy VIBM hoan toan c6 nang luc tuong
duong nhu phong thir nghiém tai IBP.

Tai nhiéu quoc gia trén thé gidi, thit nghiém ngoai troi
hién |a phucng phép duy nhat dé hiéu biét sau sac hon vé
dac tinh nhiét 4m cla vat liéu va cdng trinh xay dung. Tai Viét
Nam, VIBM ciing la don vi dau tién xdy dung thanh cong mét
phong thit nghiém ngoai trsi (PTN) tng dung dé danh gia
hiéu nang nhiét &m va d6 bén ctia VLXD trong diéu kién khi
hau thuc té tai Viét Nam duéi su hé trg tir nhiing chuyén gia
dén tu phia déi tac Duc.

Phong thi nghiém dugc thiét ké gon trong mét container
40 feet, gébm 8 khoang tudng, méi khoang dugc lam tir 8 loai
két cdu vat liéu bao gém ca vat liéu truyén théng nhu gach
dat sétsung, gach bé téng khi, gach AAC....va cacloaivatliéu
md&i trong va ngoai nudc dugc thi nghiém. Trén mbi khoang
tudng ca bén trong va bén ngoai cac I6p vat liéu duoc lap
dat rat nhiéu cdm bién nhiét do, d6 &m, dong nhiét... dé thu
thap di liéu vé thanh phan nhiét m, doé 4m tuang déi, nhiét
d6 bén trong, bén ngoai két ciu tudng, lugng nhiét truyén



Hinh anh mé hinh vi tri cac cam bién va thiét bi bén trong (hinh bén trdi) va bén ngoai (hinh bén phdi) phong thi nghiém
ngodi troi cua VIBM tai Ha Long, Quang Ninh.

Két qua nghién citu thi nghiém déi chitng giita phong thi nghiém tai Viét Nam va tai Diic trén cing mét loai vat liéu

Tén mau Hé s6 dan nhiét, A (W/m2K) Chénh léch két qua gilta hai
Két qua do tai VIBM K&t qua do tai IBP don vi (%)
PMMA 500x500x20 0.1783 0.1783 0.00
PMMA 500x500x50 0.1808 0.1808 0.00
EPS 500x500x39 0.0341 0.03394 0.00
Gach dat sét nung 0.479 0.482 0.01

qua bé mat, lugng mua hat vao tudng theo thai gian thuc.
PTN dugc lap dat tai TP Ha Long, tinh Quang Ninh. Vi tri nay
dugc lua chon vi khi hau kha khac nghiét véi mua dong lanh
va lugng mua cao so véi cac vung khi hau khac tai Viét Nam.
Cac ditliéu vé khi tugng dugc thu thap bi mot tram thai tiét
tu dong ghi lai lién tuc tat ca cac dir liéu thai tiét can thiét,
cung cap bo dit liéu thaoi tiét dai han rat chi tiét tai vi tri thi
nghiém. PTN da dugc hoan thanh va cac s6 liéu da dugc thu
tap tU thang 5/2022. Du kién cac s6 liéu sé dugc thu thap cho
t&i khi dy an két thic vao thang 6/2023.

Muc tiéu chinh cta thi nghiém ngoai trgi la nghién ctu
céac dac tinh lién quan dén do &m cda VLXD va dnh hudng cla
ching d6i véi két cdu xay dung trong diéu kién khi hau thuc té
tai khu vuc tht nghiém. Cac thi nghiém nay dai dién cho diéu
kién st dung trong thuc té, cac diéu kién ma cac thir nghiém
trong phong thi nghiém khong dugc biét dén. Dit liéu sé dugc
hé théng thu thap va ghi lai theo thai gian, sau d6 sé dugc st
dung dé tinh toan, mé phdng hiéu nang nhiét &m cua vat liéu
nhdm so sanh, danh gia d3c tinh truyén nhiét, truyén dm va do
bén cla cac loai vat liéu tham gia thr nghiém. Bang cach nay,
hiéu suat va d6 bén ctia hé théng tudng st dung vat liéu mdi
sé dugc so sanh truc tiép vai két cdu tudng st dung cac loai vat
liéu truyén théng ti d6 hé trg cho viéc lua chon vat liéu phu
hagp véi diéu kién st dung thuc té.

Diéu kién khi hau khac nghiét tai Viét Nam dat ra nhiing

thir thach to |6n vé cdu trac va vat ly kién tric déi véi cac hoat
doéng xay dung tiét kiém nang lugng va bén viing. Nhiing
nghién ctu thir nghiém trong phong thi nghiém va ngoai
trdi nay tao ca s& cho viéc téi uu hda san pham dé phu hop
vGi muc dich stt dung va dam bao dé bén. Ngoai ra, viéc phat
trién cac gidi phap mai vé vat liéu tiét kiém nang lugng ciing
¢6 thé dugc thuc hién dua trén cac hoat dong phan tich nhiét
am dé cai thién sy thodi mai nhiét 4m va dé gidm tiéu thu
nang lugng va diéu kién dé am trong cac tda nha.

P& thuc hién muc tiéu tiét kiem nang lugng, két cdu bao
che cong trinh bao gom tudng, mai, hé théng clra quyét dinh
I6n dén hiéu qua téng thé clia moét cdng trinh xay dung trén
toan bo vong doi clia tda nha. Két cau bao che cong trinh c6
hiéu qua nang luong cao la bién phap cot 16i trong chuong
trinh tiét kiém nang luong cho cac toa nha xdy mdi va céac
chuaong trinh nang lugng cadi tao cho cac téa nha hién cé. Do
d6 dé co thé st dung Quy chudn vé cong trinh st dung nang
lugng tiét kiém va hiéu qua,dé dang thi can thiét phai dau tu
nang cao nang luc tha nghiém, chiing nhan cac dac trung
nhiét cho vat liéu xay dung, trién khai va a4p dung ghi nhan
nang lugng tiét kiém va hiéu qua. Do vay, song song véi dau
tu trang thiét bi, co s& vat chat phong thi nghiém thi cling
can hoan thién céc can ci phap ly tiéu chudn quéc gia, tai liéu
hudng dan dé dao tao nhan luc cho cac phong thi nghiém,
cac don vj san xuat, don vj iing dung.
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Cong trinh xanh va mé hinh dé thi xanh
hudng téi muc tieu phat trién bén ving

> LUU THI THANH MAU*

ong b6i canh clia bién déi khi hau toan ciu va yéu cau

vé phét trién bén viing, nhiing nam gan day, yéu té xanh

trong kién triic va quy hoach dé thj dang dugc quan tam

va trién khai manh mé. Ti nhirng ndm 1990, phong trao

c6ng trinh xanh da ra ddi tai cac nudc phat trién va hién dang

lan réng téi nhiéu khu vuc trén thé gidi, trong dé cé Viét Nam.

Phong trao cong trinh xanh & Viét Nam da cé nhiing budc phat

trién, tuy nhién, tang trudng con kha cham va han ché [1]. P&

phét trién bén viing, viéc chi xdy dung cic cong trinh xanh 1a

chua d0 ma can hudng vé viéc phat trién mét mé hinh dé thi

xanh toan dién [2]. Bai viét nham gidi thiéu kinh nghiém thuc

hanh c6ng trinh xanh trong linh vuc nha & va mo hinh ly thuyét

phét trién khu dé thi xanh huéng dén muc tiéu phat trién bén
ving.

Vé thuc hanh céng trinh xanh trong linh vuc nha &, du an
Diamond Lotus Riverside (Hinh 1) ap dung cuing ltic 2 hé théng
danh gia LEED va LOTUS & cap d6 Vang. Két qua la cong trinh da
dat dugc cac chi s6 xanh vé gidm nang luong tiéu thu, giam su
dung nudc, tang dién tich pha cay xanh, t6i da dién tich chiéu
sang tu nhién, théng gié tu nhién va tdm nhin ra bén ngoai, tan
dung nudc tai str dung cho canh quan va han ché hiéu ting dao
nhiét. Hé théng cac gidi phap xanh xuyén suét trong qua trinh
tu thiét ké, xay dung cho dén van hanh bao gém:

(i) Phat trién, bao vé khu dat, c6 chd dau uu tién cho xe dap
va cac loai xe dién, cé xe trung chuyén dén tram xe buyt cong
cOng, mai xanh va kiém soét chi s6 phan xa mat trdi (SRI), day du
céc loai tién ich, ngan chan 6 nhiém trong hoat dong xay dung;

™ TGP Céng ty CP Pdau tw & Xdy duwng Phiic Khang,
Pho chu tich Hoi Doanh nhan tré Viét Nam
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(i) Thiét ké thu déng, st dung thiét bi tié€t kiém dién, t6i uu
hoa hiéu suat nang luong;

(iii) Lua chon thiét bi tiét kiém nudc, x( ly va téi s dung nudc
thai, hé théng tudi nho giot cho toan b cdy xanh canh quan;

(iv) Phan loai rac, quan ly chat thai, s& dung vat liéu than
thién, vat liéu dia phuong va vat liéu c6 ham lugng tai ché;

(v) Kiém soét khéi thudc, ting cudng théng gié tu nhién,
dam bao tdm nhin va khéng co6 chat doc hai.

Ngoai ra, d€ cong trinh d6 c6 thé “séng” dugc, c6 “linh hon”
hay c6 thé thuc su “xanh” va bén viing thi ngudi tiép tuc vun dap
va duy tri n6 phai chinh la nhiing cu dan sinh séng va lam viéc
tai du an. Cu dan tai Diamond Lotus Riverside dugc huéng dan
thoéng tin day du vé céng trinh xanh, 16i séng xanh va thudng
xuyén tham du cac hoat déng cdng dong dudc té chuic tai du an.
Hanh trinh xay dung mot cong dong xanh khéng chi dién ra mét
vai thang, vai nam ma la ca mét qua trinh lau dai tir nhiing ngay
dau phat trién y tudng thiét ké, thi cdng xay dung cho dén khi van
hanh va chuyén giao, duy tri chang dudng sau d6 [3].

Trong qua trinh hudng dén phat trién bén viing clia moi
truong xay dung néi chung, khéng chi riéng cong trinh ma con
dé thi can dugc quan tdm phat trién tinh “xanh”. M6 hinh ly
thuyét khu dé thi xanh hudng t6i muc tiéu phat trién bén vimng
(Hinh 2) dugc thiét 1ap dua trén 3 quan diém bao gém (i) Phat
trién va van hanh hoc tap hé sinh thai tu nhién, huéng téi chu
trinh s&r dung nang lugng va tai nguyén khép kin; (ii) Phat trién
véi tinh than khiém tén va ton trong thién nhién va dia diém; va
(iii) Phat trién vdi su linh hoat va thich (ng vdi su bién déi & cac
b&i cdnh khac nhau. Cac quan diém xay dung va phat trién khu
d6 thi xanh dugc cu thé hoa qua 5 nguyén tic mang tinh dinh
hudng gém (i) Gidm thiéu tac dong; (i) S& dung hiéu qua nguén
lyg; (iii) Hinh thanh hé sinh thai ndi khu; (iv) Ton trong di san; va
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(v) C4u truc linh hoat [4].

Nhiing nguyén tac trén la cg s& hinh thanh 8 hang muc tiéu
chi cho mét khu d6 thi xanh [5]. Cac hang muc tiéu chi nay cho
thay rang mét dé thi xanh thi cac thanh phan cia né cling can
dat dugc tinh “xanh”.

(i) Dia diém xanh nhdm phat huy tiém nang khu dat, két ndi
céc dia diém va hai hoa vai hé sinh théi xung quanh;

(i) Quy hoach xanh véi cac gidi phap quy hoach tén trong
cdu trdc tu nhién va da dang cac chiic nang st dung dat;

(iii) Hé sinh thai xanh dugc hinh thanh ti viéc kién tao hé
sinh thai ndi khu, bao t6n cac hé sinh thai cé gia tri va két néi vai
cac hé sinh thai lan can;

(iv) Ha tang xanh hudng dén cac giai phap ha tang than
thién maéi trudng va ting phd bién déi khi hau;

(v) Giao théng xanh gobm hé théng giao thong cong cong va
giao thong than thién véi méi truong;

(vi) Cong trinh xanh gbm cac cong trinh chinh bat buéc phai
xay dung theo tiéu chudn cong trinh xanh va cac céng trinh con
lai dugc xay dung hudng dén cac tiéu chuan céng trinh xanh;

(vii) Van hanh xanh nham quan ly va van hanh déng b6 theo
hudng giti gin hé sinh thai tu nhién, xay dung 16i s6ng xanh va
phat trién bén viing;

(viii) Cong déng xanh hudng téi thuc hanh 16i séng xanh va
triét ly phat trién bén viing.

Nhin chung, xdy dung cong trinh xanh dang mang lai rat
nhiéu gia tri va lgi ich cho d6 thi. Tuy vay, hudng dén muc tiéu
phat trién dé thi bén viing doi hdi chiing ta can nghi xa hon niia
vé médt khéng gian s6ng xanh tron ven, la mot khu dé thi xanh
dugc xay dung theo nhiing quan diém, nguyén tac va tiéu chi
xanh nhat quan. Nhiing kinh nghiém vé phat trién cong trinh
xanh va két qua nghién ctiu xay dung mo hinh ly thuyét vé khu

Hinh 2. M6 hinh 1y thuyét khu dé thi xanh.

d6 thi xanh 1a nén tdng dé kién tao nhiing khu dé thi méi trong
thuc tién tai Viét Nam theo cac muc tiéu phét trién bén viing.
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[11Pham Biic Nguyén (2015), Phét trién cong trinh xanh 6 Viét Nam — Thuc trang va
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chudn qudc t€ dau tién tai Viét Nam, Tap chi Kién tric Hoi KTSVN, s6 292, trang 38-41,
8/2019.

[47 Luru Thi Thanh Mau (2022), Dé xudt md hinh khu d6 thi xanh hung téi muc tiéu
phat trién bén viing - Trudng hop nghién ctiu: khu d6 thi méi Long Tan, tinh Dong Nai,
Ludn van Thac si D thi hoc, Truong Dai hoc Khoa hoc X hdi va Nhan van, Dai hoc Qudc
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Forest In The Sky

Bién khéi bé téong thanh

khu ruing thang ding

Du an Forest In The Sky dugc nhdng kién truc su
giau kinh nghiem bat tay thuc hién tai Viet Nam tu
y tuang tai hien vudn treo c6 dai Babylon vdi kién
truc doc dao va da lap ky luc khi hoan thanh céng
trinh xanh 11 tang vai han 75 nghin cay phu kin tu
chan len dén noc nha.

Ong Nguyén Thwong Quin
Chu tich HDQT Céng ty CP Kién triuc Flamingo (FARC).

ugc khéi cong ngay 24/11/2016, Toa nha Forest In

The Sky toa lac ngay tai ctta ngd Flamingo Dai Lai

Resort. Nhiéu thong tin véi nhiing con s6 hap dan

dugc dua ra. Toa nha c6 téng dién tich xay dung
50.893 m?, vGi vuan treo 11.990 m? cling quy mo 11 tang
gém 3 tang tién ich, 8 tang biét thu trén cao (181 can).

Diéu dac biét gy chu y nam & y tudng xay dung co su
gbép mat ctia hang nghin cay xanh ldy y tuéng thiét ké tu
khu vugn treo Babylon - mét trong 7 ky quan cua thé gidi c6
dai. Thoi diém dua ra y tudng vé du an, nhiéu ngudi bay té
ky vong dugc ching kién du an hoan thanh. Nhung xen lan
dé, khéng it y kién nghi ngdo vé do kha thi cla y tudng vai
I6i kién tric gan nhu chua bao gi¢ thuc hién tai Viét Nam.

Vudn treo Babylon c¢é dai dugc xay dung tir khodng
nam 600 truéc Cong nguyén trén mot qua doi. Khu vudn
néi tiéng ludn xanh tét véi nhiéu loai cay I6n nhd khac
nhau, hueng thom tuci mat lan téa khap mét vung réng
I6n. DE c6 thé cham séc vudn treo ¢ dai gitta vung dat
ndng néng va can cbi, hé théng éng, banh xe va bé chua
nudc phai hoat dong hét cong sudt. Cung vai do, ky thuat
cham bén dugc dp dung ky céng, nghién ctu ky luéng.
V&i kién tric gan nhu khéng tuéng, cong trinh nay mang
dén gia tri I6n, dai dién cho nén van minh Luéng Ha ruc ré.

Ong Nguyén Thugng Quan - Chu tich HDQT Céng ty
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CP Kién trdc Flamingo (FARC) cho biét: “Flamingo muén
mang lai nhirng trai nghiém mdai vé khéng gian hoa minh
véi thién nhién, c6 canh quan tuci dep. Chinh vi vay ma
thiét ké clia Forest In The Sky giup théa man udc muon
dugc nhin [én, nhin xa hon, cdm nhan réng hon nhu dang
Om ca vung nui non, cht khéng chi la mot khoang khong
don diéu”.

Bén canh vuon treo Babylon, kim chi nam gitup “canh
rung trén khong” Forest In The Sky dugc hinh thanh con
dén tu triét ly xuyén sudt nhitng thiét ké ctia Flamingo:
“S6éng sang trong gilra thién nhién”. D6 la mét phong cach
s6ng khac biét, ddng cap nhung déng thai théa man khao
khat s6ng giira thién nhién tuoci dep.

HANH TRINH 2 NAM GIAI QUYET BAI TOAN...RUNG
THANG PUNG

Néi vé y tudng tao bao nay, KTS Ng6 Doan Buc - nguyén
Pho chu tich HOi KTS Viét Nam nhan xét: “Flamingo la nha
tién phong va nhat quan theo dudi xu hudng xanh hoéa
nhiing ban vé tuéng chi nam trén gidy. Ho hy sinh moét
phan rat I6n dién tich dat khai thac thuang mai dé nhudng
ch6 cho cdy xanh. Trong s6 1,23 triéu m? cia Flamingo Dai
Lai, mat dé xay dung chi chiém 9%, phan cha yéu la riing
cdy, mat nudc, hé théng giao théng, san choi phi cay co...




Ngay xua, cay xanh la thit dé choi nhung bay gid la hiéu
qua, ngoai thdm my thi con loc bui, loc chat doc va ha
nhiét moi trudng séng”.

Du an xanh ndm & vi tri dep, c6 thé nhin thay day nui
Tam Dao, huéng ra hé Dai Lai, bén canh c6 dong sudi lan...
Dé chon dugc vi tri nay, doi ng kién trdc su phai trai qua
mot thai gian dai khao sat, can nhic dé dap ung dugc nhu
cau di chuyén gan khu tién ich, gitp cu dan tan hudng co
s& ha tang déng bo.

Bén canh d6, du khong nam trong vung khi hau khac
nghiét nhu ving Luéng Ha cb dai, nhung viéc tao nén
khéng gian s6ng xanh véi kién truc doc dao nhu Forest In
The Sky khéng phai la diéu dé dang, dac biét la viéc chon
va thr nghiém cac vat liéu “xanh” sao cho phu hgp. Cac vat
liéu it gdy anh hudng dén méi trudng dugc st dung nhu
gach khéng nung, dung hgp chat tao ra tor bot xi mang
két hop bét gob tao thanh cac tdm vach ngan. Phan mai su
dung cay xanh tréng nén dat, tu lam mat cong trinh, giam
tiéu hao nang lugng dién.

“Chung to6i vua thi cong vua duy tri hoat déng cla
resort, nén co rat nhiéu van dé nhu chéng bui, chéng 6n,
tinh toan dat va chuyén cay lén cac tang, thiét k& cac hé
théng ty dong, xi ly noi that... Trén cudng vi la chd dau
tu, Flamingo da hop tac chat ché véi don vi thi céng dé giai

quyét”, 6ng Quan chia sé.

Mat téi 2 nam tir luc 1én ké hoach, 1ap phuong an dé dua
dugc tron ven “rung cay” I1én cao. B6i ngl cong trinh phai
d6i mat véi thach thic khéng nhé la tao tao trng mang
vudn trén cac dé cao khac nhau, lua chon trong, phuong
phép tréng va giai phap ky thuat cho cac hé théng tudi
tiéu, cham bon cay tréng.

Sau qua trinh nghién ctu, thi nghiém, hé théong cay
bui, cdy tam cao, cay than g6, hoa... da dugc phan bo tu
tang mot, 16i trong toa nha Ién dén cac tang cao va mai,
tao khong gian vudn cay xanh dugc theo mua. Tung thdi
diém sé c6 sac hoa riéng biét, tao thanh hinh anh mdéi bién
déi theo thai gian cho cong trinh.

Tu d6, nhiéu loai cay da dugc trong thir nghiém & do
cao khac nhau. Béng thai, du én con phai tinh toan do day
cUa dat danh cho cay bui, cay than gé, do luong lgi ich khi
két hgp kién trac bé tdng vGi phan cay, ké ca cac bién phap
dé ré cay khoéng bit cac 16 thoét nudc.

Kién trac su da tan dung cac hé théng tu dong, tap
trung tht nghiém cach tréng, cham bon, tudi tu dong, tinh
toan ty Ié lugng nudc, dinh duéng ky cang. Diéu nay giup
cay ch6ng gio, cing véGi d6 la qua trinh diéu chinh lién tuc
dé méi loai cay c6 diéu kién phat trién tét nhat trén tiing
do6 cao.
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Téng thé toan khu Flamingo Pai Ldi Resort.

Khong chi cay xanh, toa nha Forest In The Sky cling tap
trung nhirng cdng nghé xay dung xanh hién dai nhat thé
giGi: Hé théng sensor cam bién ty dong, théng gid “tuai” -
dung khoéng khi sach ty nhién ctia nui ring Pai Lai cho cac
hanh lang, sanh thang va khéng gian céng cong... Toan b6
toa nha dugc cdp nudc néng tap trung bang cac hé théng
nang lugng mat trai, cong suat dap tng 50% nhu cau s
dung nudc néng cla toa nha.

Bén canh do, tda nha con st dung hé théng may bom
nhiét (heat pump) tiét kiém nang lugng. Heat pump rat an
toan va tié€t kiém dugc 3/4 dién nang tiéu thu do hiéu suat
thiét bi dat tGi 400%.

Trong mbi khong gian séng, Flamingo st dung dén LED
va cac thiét bi gia dung ti€t kiém nang lugng, tiét kiém
nguén nudc, hé thong diéu hoa tiét kiém nang lugng VRV,
hé théng tu ddng cam bién dnh sang...

Thang 8/2017, Forest In The Sky t8 chuc L& cat n6c
cong trinh. Theo quan niém cla ngudi Viét, néc nha rat
quan trong, cing véi méng tugng trung cho su bén viing,
cliing cap cla ca cong trinh. Khéng chi dung lai & quan
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niém lau dai, 1& cat néc nhu minh ching cho dy an gan
nhu bat kha thi dang dan thanh hinh.

Tiép sau do, lan lugt cac cot méc danh dau su ra
doi clia Forest In The Sky dan dén. Bau thang 10/2017,
Flamingo hoan thién khu dai sdnh chinh va vudn dao trén
cao Flamingo Babylon. Sdnh mang phong cach Flamingo
Lifestyle vi nhitng mang tudng xanh va noi that sang
trong, két noi véi khung canh bén ngoai bang hé kinh
I&n thu vao t6i da anh sang tu nhién. Gilra thang 11/2017,
hé th6ng nha hang tang mét di vao hoat dong. Vao ngay
22/7/2018, “Riing cay thdng diing” Forest In The Sky chinh
thuc di vao hoat dong.

GIU GIN MAU XANH KHONG HE DE DANG

Toa lac trong long Flamingo Dai Lai Resort, toa Forest In
The Sky dugc phu kin béi han 70 nghin cdy xanh, hang van
cay bui va hoa nhiéu mau sac sinh truéng trén dé cao 100
m. Hé théng cay xanh khéng |16 nhu chiéc may loc tu nhién
khong nhiing giup khong gian trong lanh ma con tré thanh
diém nhan kién tric déc dao cho cdnh quan khu resort.



Tran ngap cay xanh.

Ong Nguyén Van Binh - Truéng nhém Gidm sat duy tu
canh quan Flamingo Dai Lai cho biét, toa nha noi trén cao
11 tang nhung ca 4 phia va trén mai déu phu kin cay. C6 tGi
500 loai v&i hon 75 nghin cay xanh. Trong do, rat nhiéu cay
luu nién bong mat, ¢ thy, tham c6 va khoang 200 loai hoa.

DPé& duy tri su séng cho bat ngan c6 cay & dé6 ma ty lé
chét gan nhu 0%, chiung dugc cham séc khép kin trong
mot chu trinh tu cay giéng, gia thé, phong trir cén trung
gay hai dén cham séc ky luéng thudng xuyén, dinh ky
nhung khéng lam tang chi phi qua muc cho du an.

Theo d6, cac loai cay tai day cha yéu la giong ban dia,
phu hop véi thé nhuédng, khi hau, d6 8m dia phuang. Gan
day, Tap doan 4p dung mét sé bién phap ky thuat bé sung
mot lugng 16n cay, hoa & vung mién khac nhu mai dia
thao, ngoc thao, tam giac mach, ctic hoa mi, cic buém, dé
quyén, nguyét qué va ca cdy quy nhu thién tué.

Pé phong trur sau, cén trung gay hai, thay vi phun xit
cac loai héa chat hoac kich thich sinh trudng, cac ky su
tap trung tao moi trudng séng hét suc tu nhién. Ho tréng
chuéi va cac loai cay an qua cé hat thu hat chim choc, séc

vé dé diét sdu bo; tao hé nudc tinh ldng dé dan du hang
chim c6c va muéng thua khac diét ran, rét.

VGi céch tiép can nhu vay, cac du an cda Flamingo
da tao nén hé sinh thai xanh gan gii nhung rat dac biét.
Khach véng lai va Iuu trd rat ngac nhién khi c6 nhiéu c6
thu luu nién nhu thién tué, khé, 16c viing... chiéu cao ca
chuc mét nam ngay phia trén phong ngu; con phia dudi la
giudng vai diéu hoa, dién sang long lanh ma khong cam
thdy bat an vi con trung hay tham dot, nit ran.

Hodc, hau hét mai bang biét thu déu phu xanh bang
cac loai c6 Nhat Ban va cay hoa gidy, dam but... va néu
quan sat tu trén cao chi con lai mét mang xanh khéng 16
vGi hoa co ruc r& hét cong vién dudi mat dat.

Trong cdy thi phai tugi nudc va cac ché pham vi sinh
nhung xur ly véi rdi ro tham dot ndt san nhu thé nao la van
dé da c6 khéng it ban khoan. Giai thich van dé nay, 6ng
Nguyén Van Binh néi: “Ngay xua lam nha Igp mai, hay dé
mai bang do trinh d6 ky thuat non thi mgi lo tham dét chu
bay gid ap dung cac kién thirc mai trong xdy dung, van dé
nay chdng dang ngai”.
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Forest In The Sky trong dém.

Theo 6ng Nguyén Van Binh, dé€ khéc phuc tham dét, khi
d6 mai trén cung, phai danh déc cao d6 tu diém dau dén
diém thoét san khodng 3 - 5 cm. Tiép d6, lam phéng, 16t
san chéng tham réi lam phédng lan nira bang xi mang mac
cao. Trén bé mat, kién trdc su dat cac tam vi thoat san day
2 - 2,5 cm, 6 suic chiu dung tGi ca tram tan/m?2. Trén bé mat
vi thoat san la I6p vai dia ngan dat, can roi xudng lam tac
c6ng, sau d6 mdi d6 gia thé dé trong.

Pac biét, véi nhiing cay xanh luu nién cao 5 - 10 m
tréng & bén (thé tich khodng 1 m?) cdy vao 16 gia hay ban
cong, cac ky su phai trong thi nghiém vao bén dudi mat
dat nham kiém tra stic chiu luc ctia bon trudc cong phé cla
b6 ré cay trong qua trinh sinh truéng, sau d6 méi mang lén
tréng & céng trinh. Dong thai, cdc mat ding phia trong
van phai xt ly chéng tham va dat mot I6p vi thoat san
thang diing dé ré cay khong cong pha vao vach va nuéc
thoat di nhanh hon.

Do la ly do vi sao cac bon cay luu nién treo lo liing gilra
vach diung trong khong trung nhung khéng bao giG nut
ran, gdy mat an toan cho cong trinh.

Bén canh d6, dé ngan nglia mét s6 trudng hgp cay
gap sau bénh, du an tu ché cac ché phdm sinh hoc phé
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bién nhu dung dich 6t, toi, gling, bac ha... Hoat d6ng vé
sinh, gitt moi truong xanh sach dugc duy tri thuong xuyén,
khong tao diéu kién thuan lgi dé con trung cé hai phat
trién. Mat khac, doi xt ly con trung thudng xuyén tuan tra,
phat hién loai la, c6 hai va xtr ly sém.

Song song, du an cling tréng cac loai cdy cho qua ngot
nhu chu6i, mit, sung, hoa qua dé dan du chim, s6c an sau
bo; tao cdnh quan mat nudc rong thodng va yén tinh, 16i kéo
bim bip va mot s6 loai chim, thd nhé khac hay an cac loai ran
nho, rét.

LG1iCH COA MANG XANH TRONG DAU TU XAY DUNG

Mot chuyén gia méi trudng cho biét, Viét Nam chiu anh
huédng clia khi hau nhiét déi gié mua, cang phai st dung
nhiéu cay xanh mat nudc dé giam nhiét. Viéc dau tu vao
mang xanh hé nudc, tuéng la ddy cao chi phi nhung thuc ra
rat hiéu qua vé mat tai chinh.

Theo 6ng Nguyén Van Binh, khi mang xanh va khoang
tha dugc bo tri hop ly, khach hang cao cap sé chét nhanh
hop déng, ddy thanh khoan dong tién Ién cao hon. Mét thuc
té & Flamingo Dai Lai cho thdy, téc d6 chot don hang vaéi gia
tot clia cac san phdm méi gan nhu ding dau thj trudng. D6
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la ly do vi sao cac kién tric su luén khuyén cac ch du én 1én
khéng ngét doan khi tinh toan chi phi cay xanh ma phai dat
no trong tinh toén téng thé chi phi/lgi nhuan thu dugc cda
ca du an, té hap.

M6t Igi ich n(ra, theo tinh todn cla cac chuyén gia,
mang xanh va mat nudc sé ha thap nhiét d6 moi trudng
séng trong khuon vién du an tu 3 - 5 d6 C, déng thdai, loc
cac loai bui min, hdéa chat doc hai lo Itrng rat hiéu qua. Nho
do, gidm muc tiéu hao va tiét kiém chi phi nang lugng dién
G cdc toa nha, trd lai khong khi trong lanh cho cu dan.

Theo KTS Ngbé Doan Buc, khéng chi & noi cé khéng
gian I6n méi chu trong mang xanh ma ngay ca cac du an
noi do, ké ca nha dan cang phai tang cudng phu xanh trén
mai va cadc mat dung. “Lay di mot mét dat lam cong trinh,
xay nha thi phai tra lai it nhat mot mét xanh cho khéng
gian. Diéu nay nén dugc luat héa ngay ti khi cdp phép xay
dung”, KTS Ngé Doan Buc néu quan diém.

Sau khi Toa nha Forest In The Sky dua vao van hanh va
gdy an tugng manh trén thi trudng va gidi kién tric trong
nudGc va quéc té kha nhiéu ch dau tu tim dén tim hiéu va da
dugc Cong ty CP Kién tric Flamingo (don vi thudc tap doan)
vGi doi ngi hon 60 kién trdc su chia sé tan tam. Tuy nhién,

khéng nhiéu trong s do6 theo dudi vi ho cho rang qua khé
dé thuc hién

KET LUAN

Nh& kién tric doc dao, Forest In The Sky da dugc cong
nhan véi nhing ky luc méi nhu Toa nha c6 sé lugng vuan cay
treo nhiéu nhat Viét Nam, Toa nha cé vudn treo déc dao va lon
nhat Viét Nam, Top 10 resort dep nhat thé giGi nam 2016 va
2019, giai thudng Kién trdc xanh clia Hoi KTS Viét Nam, cuing
5 chiing chi EDGE cho céng trinh xanh tiét kiém nang lugng.

Theo kién trdc su trudng clda khu vuon Sky Garden
(London, Anh), mot khong gian xanh va nhiéu mau sac
thién nhién sé lam hai hoa cac gidc quan, tao tam trang thu
thai va gitp gan két cong dong va cac thanh vién gia dinh.

“Song xanh nghia la séng sang trong gitra thién nhién,
la cach dé mébi ngudi tan hudng tinh tdy, ngot lanh cta dat
tr&i nhung phai hoa nhip véi su hién dai ciia cudc séng.
Day clng la nguén cdm hiing xuyén suot cac thiét ké kién
trac va dich vu nghi duéng cta Flamingo, trong d6 Forest
In The Sky la thiét ké an tugng nhat”, 6ng Nguyén Thugng
Quan - Chu tich HDQT Céng ty CP Kién tric Flamingo
(FARC) chia sé.
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Sika® Viéet Nam -
Gi

ai phap xanh cho cac céng trinh

Khong chi chuyen san xudt, kinh doanh cac san pham va giai phap cho hau hét
cac ung dung xay dung dan dung, thucng mai va cong nghiép, Sika® Viet Nam con
hudng tai mot tuong lai bén viing bang viéc tap trung giai phap xanh cho cac cong
trinh, gop phan giam tieu thu nang lugng va phu xanh cac thanh phé.

au gan 30 nam hoat déng tai Viét Nam vai ton chi

“Xay niém tin, vugt ki vong”, Sika® Viét Nam trg thanh

déi tac dang tin cdy cho cac nha thiét k&, don vi tu

van, ch dau tu va cac doanh nghiép xay dung nho
chat lugng cao, d6ng nhat va dich vu chuyén nghiép.

Trén hanh trinh phat trién, Sika® khéng ngiing nghién
ctru khoa hoc, tim ra cac giai phap méi mé nham mang dén
su thuan tién, hiéu qua. Trong do, c6 cac giai phap xanh gop
phan gidm thiéu nhiing tac déng khéng mong muén nhu
tinh trang tang nhiét khién trai dat nong Ién, han ché tiéu ton
nang lugng anh hudng dén nguén tai nguyén va tinh trang 6
nhiém, gitip bao vé stic khoe clia con ngudi.

Sika® Viét Nam cho biét, Sika® dang huéng t6i mot tuong
lai bén viing bang viéc tap trung gidi phap xanh vao ba linh
vuc: Gia tang dé bén, giam lugng clinker va san mai xanh. Cac
giai phap cua Sika® sé gop phan giam luong khi thai carbon
bdng cach tang tudi tho cho cac cdng trinh. Hon thé nita, cac
giadi phdp cua Sika® cling cho phép gidm ham lugng clinker
cao trong xi mang va bé tong, ngay ca khi sir dung vat liéu két
dinh bé sung, vita ddm bao hiéu suat cao, viia it anh hudng
dén moéi trudng, dac biét 1a bao vé sutic khée cho thau thg,
gia chl va nhitng nguai st dung. Dac biét, Sika® con cé moét
loat cac gidi phap san mai xanh khéng nhirng gitp cong trinh
bén viing lau dai ma con gép phan gidm thiéu tiéu thu nang
lugng, pha xanh cho cac thanh phé.

Hién tai, Sika® dang s& hiu nhiéu giai phap, loi thé sang
tao va cai tién cho phép chuyén déi can thiét. Trong do, ¢
cac giai phap san mai tiét kiém nang lugng, bén bi hudng
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dén su bén viing. Cu thé, cac gidi phap cho mai xanh tiét kiém
nang lugng, gidm hiéu &ing dao nhiét va san mai mat hon
giup giam tiéu thu nang lugng lén dén 15%. Dac biét, cong
nghé Sika® ViscoCrete® cho phép giam dén 40% ham lugng
nuaGc trong bé tdng gilip cong trinh tiét kiém nudc va bé tong
cing nhu xi mang ma van dam bao dugc chat lugng cong
trinh tuyét hdo. Bén canh dé, dé bao vé va tiét kiém nudc téi
da, Sika® cé hé théng chéng tham gidp ngan ngta ro riva 6
nhiém cho cac ho chidia, nha may xutr ly nudc.

Sika® Viét Nam cho biét, d€ kéo dai tudi tho, tang tinh an
toan va hiéu qué nang lugng cda két cau, Sika® bé sung thém
cac giai phap giup gia c6, chéng tham, cach nhiét, bao vé va
sUia chilfa cac toa nha, cdng trinh. Dac biét, keo tram Sika®
Power® c6 thé gidm 50% trong lugng bdng cach st dung vat
liéu nhe dung cho viéc xay dung cac loai phuong tién giao
thong nhe va xe dién.

Khong chi vay, nham hudéng dén su bén viing trong xay
dung, Sika® Viét Nam con c6 cac chuong trinh tai ché gitp
giam ganh nang cho cac bai chon 1ap nhu chuong trinh tai
ché mai nha bao ton tai nguyén thién nhién vai 36 nghin tan
vat liéu tai ché da qua xar ly dugc chuyén ti cac bai chén lap.

Bang viéc co cdu tap trung theo cac thi trudng muc tiéu va
van hanh theo huéng phan quyén téi dia phuong, Sika® san
sang cung cap du giai phap da dang dap Ung ding nhu cau clia
thi trudng Viét Nam, tr co s& ha tang nhu dudng bé tong, cau,
cang, san bay, dudng ham dén cac nha may cong nghiép, nhiét
dién, thay dién, cac dy an nha may thay lgi, cap nudc va xt ly
nudc thai, xdy dung dan dung hodc cac tda nha cao tang.
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Kéo dai tuéi tho, tang tinh an toan va hiéu qua nang liwong

E’éng nghé Sika® ViscoCrete® cho phép giam dén 40% ham
lugng nuoc trong bé tong. cua két cau.

SIKA® HUU HAN VIET NAM

Bdt dau phuc vu thi trudgng Viét Nam tirnam 1993, Sika® Viét Nam la céng ty vén 100% Thuy Si, truc
thuéc Tap doan Sika AG. Sika® chuyén sdén xudt va cung cdp san phdm, gidi phdp cho hdu hét cdc ting
dung trong xdy dung va céng nghiép. Sika® ludn la déi tdc ddng tin cdy cta cdc don vi thiét ké, tu vdn,
cht ddu tu va cdc cdng ty xdy dung, dua trén chdt lugng sédn phdm va dich vu tu' vdn ky thudt xudt sdc.
Muc tiéu cta Sika® la giai quyét nhiing thdch thiic ma khdch hang phai déi mét hang ngdy bdng cdch
gidi thiéu cdc san phdm mdi theo cdc quy dinh chdt ché hon, phadt trién cdc gidi phdp ddp ting nhu cdu
ngdy cdng cao vé tng dung nhanh va it tdc déng dén méi trudng, ddp (ng yéu cdu doi véi cdc céng
trinh s dung vdt liéu nhe. Bén canh dé, Sika® con huéng téi cdc san phdm ddp (ing yéu cdu dé bén ciing
nhu chi phi hap ly giup khdch hang cé nhiéu su lua chon trong qud trinh kién tao ngéi nha Viét.

Sika® Viét Nam sé tiép tuc xdy dung, khdng dinh théng diép “Xdy niém tin, vugt ki vong” tai Viét Nam,
bdt nguén tirthdi do tén tém va dam thay d6i cda ddi ngi cdn bé nhan vién.
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Frasers Property Vietham dat muc tiéu tré
thanh doanh nghiép dat phat thai rong carbon

bang “0” vao nam 2050

Phat trién bén ving la yéu t6 quan trong trong chuang trinh nghi su chinh cua cac
qudc gia, cang la tiéu chi danh gia cua xa hoi cho hoat dong cua cac cong ty. La mot
tap doan bat dong san da quéc gia, Frasers Property khéng ngting cai tién vdi su
meénh cua mot tap doan co trach nhiém tich cuc hoat dong hudng tdi loai be khi thai

carbon.

LO TRINH GIAM PHAT THAI CARBON CUA FRASERS
PROPERTY TAI VIET NAM

Ngay nay con ngudi cang quan tam vé sy bén viing hon
bao gi¢ hét, trong khi bat dong san chiém gan 40% lugng
phét thai carbon toan cau. Thuc té nay da thuc ddy ching
t6i chd trong vao phat trién bén viing hon trong linh vuc bat
dong san. Quan trong hon hét la dat dugc thanh tuu phat
thai rong bang khong (0).

Chuang t6i hudng dén muc tiéu gidm thiéu carbon vao
nam 2050 v&i viéc vach ra nhirng 16 trinh c6 muc tiéu rd rang
va dua trén nén tang khoa hoc, ching téi sé trién khai tich
cuc trén tat ca du an toan cau ti thuong mai, ban 1&, cong
nghiép, khach san va bat dong san nha &.

Tuan tht cadc muc tiéu bén viing cta Tap doan, Frasers
Property Vietnam dang dat dugc nhing tién bd dang ké
trong cac muc tiéu bén viing. D6 la: trg thanh cong ty khéng
carbon vao nam 2050; thich ng vdi bién d6i khi hau va lap
cac ké hoach thich Ung va giam nhe vao nam 2024; 80% tai
san do céng ty s& hitu va quan ly dat chiing nhan xanh vao
nam 2024; dau tu phan Ién danh muc tai san bén viing bang
nguodn tai chinh xanh vao ndm 2024, va né lyc tuyén truyén
vé su phat trién bén viing cho tat cd nhan vién.

DPinh hudng su bén viing cta ching téi dugc vach ra rdé
rang dé giup chung t6i mang lai nhiing tac dong tich cuc
nhat. TU khong ngling cai tién, tiéu dung cé trach nhiém,
dén lay con ngudi lam trong tam, dé cling la diéu ma Frasers
Property va cac thanh vién dang né luc dé kién tao khéng
gian, khoi nguén cam hing.

NHUNG DAU AN “BEN VUNG” NOI BAT

Frasers Property nhan thdy rang cac cong nghé va giai
phap méi sé rat quan trong dé ddy nhanh cac muc tiéu phat
trién bén viing.

Da6i véi khach thué, dac biét la cac tap doan da qudc gia,
viéc lua chon cac tdoa nha xanh ngay cang tr& nén quan trong
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trong viéc dat dugc cadc muc tiéu bén viing.

Mét minh ching quan trong, Melinh Point, tda nha van
phong hang A tai khu trung tam cdia TP.HCM, da “lam méi
minh” bang cudc cai tao vdi cac tinh nang xanh méi, nham
mang lai nhiing trai nghiém t6t nhat cho khach thué va gép
phan vao chién lugc chéng lai bién d&i khi hau. Su nang cap
thanh cong nay da giup Melinh Point dat dugc danh hiéu
“Bach kim” toa nha xanh hién hitu dau tién tai Viét Nam do
B& Xay dung Singapore cong nhan.

Worc@Q2, mot toa nha van phong mdi uy tin khac cta
Coéng ty, hién da sdn sang dé nhan chiing nhan tda nha xanh
vGi trong tam chinh 1a cac giai phap tiét kiém nang lugng.

Frasers Property Vietnam gan day da tham gia phat trién
bat dong san cdéng nghiép vaéi chién luge dat trong tam vao
phét trién xanh va bén viing. Binh Duong Industrial Park
(BDIP), KCN dau tién ctia Cong ty tai Viet Nam dang khai
dong 16 trinh khéng phat thai carbon dé trg thanh KCN xanh
dat ching chi LEED Gold. Né luc tur viéc Idp toan bo dén chiéu
sang bang dén nang lugng mat trdi, du kién sé giam 40 tan
CO2 va thay thé 16 tan than d6t moi ndm trong duy an nay.
Hay viéc thuc hién phd xanh 15% dién tich khuon vién, lap
dat hé théng mai che bang tam pin dién mat trdi, son cach
nhiét, xdy dung hé théng kiém soat nudc thai va khuyén
khich nhan vién dap xe di lam... tat c& déu dang dugc trién
khai da gop phan vao chéng bién déi khi hau toan cau.

Phai ké dén Holobuilder, mét (ing dung thuc té do gitp
tham quan va nhan nha cho cu dan du an Q2 Thao Dien dugc
chuing t6i trién khai trong nam 2021 ngay dgt dich Covid-19
bung phat. Sang kién nay khéng nhirng gay dugc tiéng
vang vé su chuyén tam ctia chi dau tu ma con gop phan vao
gidm thiéu rdi ro cho con ngudi trong dai dich va bao vé moi
trudng trong viéc han ché phuong tién di lai.

Ciing trong ndm 2021, dé cing c6 hon vé chién lugc ESG
trong chudi gia tri ctia minh, ching téi da ban hanh chinh
sach dam bao ngudn cung Uing c6 trach nhiém diéu nay tiép



suc chuiing t6i trong sy thanh cong cia muc tiéu khong phat
thai carbon. Hau hét cac khach thué trong cac du an thuong
mai nhu Melinh Point déu dang thuc hién thoa thuan thué
xanh véi toa nha, va ap dung tuong tu véi du an Worc@Q2 va
BDIP nhdm nang cao nhan thiic clia khach thué vé céc van dé
bién déi khi hau.

Thang méi trudng la hanh ddéng hang nam cda chung toi
nham thic ddy nhan thic vé méi trudng va trao quyén cho
cac déng nghiép va khach hang thé hién vai trd trong xay
dung cudc song xanh.

Ndm vira qua, Frasers Property da ding dau Bang danh
gia bat dong san bén viing toan cau (GRESB) v&i nam vi tri
dan dau khu vuc. Tai Viét Nam, chiing t6i cling dang tham gia
vao hanh trinh nay va cling dat dugc nhitng thi hang cao tu
GRESB hang nam.

DINH HUGNG TUONG LAI

Chung téi luon tham vong tim ra nhiéu hon nhing sang
kién thiét thuc, iing dung vao nhiing du an da va dang phat
trién. Bang viéc dat ra cac muc tiéu trong tuong lai xung quanh
viéc kién tao nhirng khéng gian lanh manh, gan gi véi thién
nhién, ching t6i dang xuc tién hgp tac véi cac bén lién quan
nhdm nang cao van dé vé da dang sinh hoc dé bao vé va nang
cao méi trudng s6ng tu nhién c6 nguy co tuyét chdng.

Chung t6i sé tiép tuc nd luc tuyén truyén vé y thic bao vé
moi trudng dén nhan vién ctia minh, la luc lugng gitp ching
t6i tao ra khéng gian lanh manh, séi ddng va cé an tugng sau
sac cho cong dong ma ching téi vun dap.

___--_-__—_a'__‘-_._ - "r..’"

Melinh Point thanh cong trong ké hoach xanh héa toa nha.

ESG la cum tir viét tdt béi E-Environmental (Méi trudng); S-Social (Xa héi) va G-Governance ‘
(Quan tri doanh nghiép), la mét bé tiéu chudn dé do ludng cdc yéu té lién quan dén phdt trién
bén viing va édnh huéng ctia doanh nghiép (DN) d@én céng déng. DN cé diém sé ESG cang cao

tdc la ndng luc thuc hanh ESG cang tét.
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QUAN LY CHAT LUQONG KHONG KHi TOAN DIEN:

Giai phap séng khée va xanh tu Panasonic

Panasonic cung cap cac giai phap khéng khi t6i uu cho khéng gian nha ¢, lam viéec,

kham chda beénh, du lich, vui choi, mua sam va giai tri...

Panasonic mang dén bau

khéng khi trong lanh hon, khée manh han nha hé théng quan ly chat lugng khéng
khi toan dién, diéu khién va kiém soat hé théng théng minh.

athuong hiéu tién phong mang dén cac giai phap stic

khoe toan dién trong ca linh vuc kinh doanh B2B va

B2C, Panasonic nd luc khéng ngirng dong gop cho

mot Viét Nam khde manh va phat trién bén ving.
Trong do, giai phap khi sach toan dién clia Panasonic dap
(ng nhu cau séng khoe va xanh trong moi khéng gian séng
va moi cong trinh xay dung.

Bién d&i khi hau la thach thiic nghiém trong toan cau. Viét
Nam la mét trong cac quéc gia dang phat trién, chiu anh hudng
nang né bdi tac dong clia bién d6i khi hau. Tai HOi nghi COP 26,
Viét Nam da co nhitng cam két manh mé cling 150 quéc gia trén
thé gi6i cam két dua muc phat thai rong vé “0” vao nam 2050.

Huéng tng manh mé 16i kéu goi cta Chinh phu, “Thuc
ddy coéng trinh xanh: Huéng t6i muc tiéu hién thuc hdéa cam
két cta Viét Nam tai COP26" la chdi dé chinh ctia Tuan &€ Céng
trinh xanh Viét Nam 2022, do B6 Xay dung chu tri. Trong do,
chét lugng khéng khi trong nha trd thanh mot trong nhiing
yéu t6 dugc quan tam hang dau trong viéc thiét ké cac cong
trinh xanh.

DPong vai tro la moét chuyén gia quan ly chat lugng khong

khi chuyén nghiép, Panasonic cung cap cac giai phap khéng khi

t6i uu cho khéng gian nha 6, lam viéc, kham chira bénh, du lich,
vui choi, mua sam va giai tri... Panasonic mang dén bau khéng
khi trong lanh han, khoe manh hon nha hé thong quan ly chat
lugng khoéng khi toan dién, diéu khién va kiém soat hé théng
théng minh.

HE THONG QUAN LY CHAT LUGNG KHONG KHi TOAN DIEN
Chiing ta déu biét, cac yéu t6 nhu nhiét do, nong do CO,,

d6 8m va bui min &nh hudng rat I6n dén chat luong khéng khi

trong nha, tac dong sau dén stic khoe va gidc ngu ctia ching
ta. Mot hé théng c6 thé kiém soat tat ca cac yéu té nay, moi luc,
moi naoi, 24/7 chi bang mét “ci cham” duy nhat c6 thé la diéu
khoé tudng tugng trudc day. Nhung vai hé théng quan ly chat
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lugng khong khi toan dién tir Panasonic, diéu khé tudng nay da
trG thanh hién thuc.

Hé théng co cau tric dan gian, chi véi mot chiéc diéu hoa
khéng khi, mét quat cap gi6, mot bo diéu khién tir xa IAQ va
Ung dung Panasonic Comfort Cloud. Méi truong khong khi
trong nha sé dugc t6i uu héa tu dong. Toan bo két qua phan
tich khéng khi duoc hién thi trén do diéu khién tur xa I1AQ. Tu
dit liéu phan tich d6, hé théng sé tu dong kiém soat diéu hoa
khéng khi va quat cap gié dé cung cap khi sach cho can phong
va day khong khi bdn ra ngoai theo cach tu nhién. Nha do, néng
d6 CO,, d6 &m va nhiét d6 luon dugc kiém soat dé dem lai su
thoai mai t6i da cho ngudi dung.

DIEU KHIEN TU XA THONG MINH, DAP UNG MOINHU CAU
Khong chi c6 hé théng quan ly chat lugng khong khi,
Panasonic con tién mét budc xa hon trong viéc dam bao
khi sach bén viing cho ngudi dan Viét Nam, théng qua cac

;’ Panasonic
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gidi phap diéu khién thong minh, phl hgp véi cac nhu cau
da dang cta nhiéu loai cong trinh, van phong dén nha &
dan dung.

Vé6i can ho, Panasonic phat trién ting dung Panasonic
Comfort Cloud, gitp quan ly va giam sat nhiéu diéu hoa
khéng khi trong nha tir xa. Ngugi dung dé dang diéu khién
diéu hoa khoéng khi, quan ly chat lugng khong khi va déac biét
1a loai bé cac vi rat, vi khudn, tac nhan gay 6 nhiém nhd cong
nghé doc quyén nanoe™X.

Vi cac khu thuong mai nho, Panasonic da xay dung giai
phap quan ly ndng lugng hiéu qué c6 thé két néi dén 200 dan
lanh véi chi mot thiét bi thong qua su két hgp clia tng dung
Panasonic Comfort Cloud va céng nghé két néi thong minh
VRF Smart Connectivity+. Giadi phap nay cho phép nguoai
dung kiém soat, diéu chinh nhiét dé riéng biét cho nhiéu khu
vuc khac nhau.

Vi cac cong trinh c6 quy mo 1én hon, c6 nhiéu toa nha,
Panasonic cho phép ngudi dung kiém soat toan bd cai dat
chi bang két néi internet thong qua ting dung Panasonic AC
Smart Cloud. Giadi phap cé cac tinh ndng quan ly va giam sat
muc tiéu thu dién ndng, cap nhat trang thai theo thdi gian
thuc dé ngan nguia su 6, dé dang nang cap tinh ndng mdi,
linh hoat, phu hgp véi cac doanh nghiép I6n, c6 van phong
tai nhiéu dia diém khac nhau.

DUY TRI CHAT LUGNG KHONG KHi VOI QUAT THONG
GIO THU HOI NHIET

Sé la thiéu x6t néu khong ké dén quat théng gié thu
héi nhiét (ERV) trong bd giai phap toan dién vé khéng khi
trong nha cua Panasonic. Viéc déng thai cung cap khi va
xa khi bdng may cho phép trao déi nhiét va dé am, giam
thiéu nang lugng bi mat khi dung diéu hoa khong khi, tir o
giam hoa don tién dién clia ngudi dung. Khéng chi vay, 6ng
dan khi bén ngoai ¢4 gén bo loc cap khi gitp gidm thiéu su

xam nhap cda nhiéu loai chat gay 6 nhiém khéng khi nhu
nguyén td ndm méc va phan hoa, tham chi la ca bui min
PM 2.5.

GIAI PHAP S.ICITY XAY DUNG CONG DONG THONG
MINH

Hon ca viéc thiét ké cac giai phap khéng khi chat lugng
tai tirng cong trinh, Panasonic con huéng tai viéc phat trién
va két ndi cac gidi phap théng minh dé tao nén nhiing céng
déng théng minh. Diéu nay dugc thé hién qua gidi phap
S.iCITY vita dugc ra mat cGia Panasonic.

S.iCITY dua trén cong nghé khong day, la cong nghé tot
nhat dé tiép can cac dia diém & tdm xa noi nhiing thiét bi
théng minh c6 thé diéu khién va gidm sat cac khu vuc ma
nguén dién va dich vu internet khé c6 thé tiép can.

Théng qua céc gidi phap théng minh, Panasonic ¢é thé
gidm thiéu dang ké nhiing tac dong gay hai ddi vGi moi
trudng, hudng téi mot tuong lai bén virng han véi cac gidi
phap nhu quan ly hé théng tudi théng minh, quan ly hé
thong dén céng cong, quan ly chat lugng khéng khi...

Bén canh d6, Panasonic con tao ra mét cong dong théng
minh bang cach két néi cac giai phap lai vi nhau nhamtaora
maoi trudng séng tién ich hon nhu dat lich phong GYM théng
minh, ria xe thong minh, quan ly khach vao ra thong minh...

Giai phap S.iCITY gitp cha dau tu gidm chi phi nhan céng
van hanh, t8i uu hoa viéc sit dung nang lugng va tai nguyén,
tang hiéu qua hoat déng cla thiét bi nhd d6 mang lai hiéu
qua kinh té cao hon.

Véi dinh hudng phat trién cong nghé 1y con ngudgi la
trung tam, gidi phap khong khi ctia Panasonic tap trung vao
viéc mang tGi nhiing cong trinh xanh bén viing cing nhu
gop phan tao ra nhiing cong déng théng minh dem lai hiéu
qua cao trong viéc quan ly va mang lai cudc séng khée manh,
tién nghi va hanh phuc cho moi nguai.
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Chung ta dang séng trong
mot ky nguyén cla nhing
sur thay déi bat dinh: van dé
noéng 1én toan cédu, khi hau
thay déi, vdn dé lang phi tai
nguyén thién nhién, chat
thai va 6 nhiém do st dung
nang luong va tai nguyén
khéng hiéu qua. cing nhu
cdc van dé vé chat luong va
an toan trong cugc séng lién
tuc leo thang. Nhén thue
duoc vai trd quan trong cua
doanh nghiép trong viéc
chung tay gidgi quyét nhing
thach thire cua thoi ky méi
va gop phén tao ra suw bén
virng cho méi trirong theo
nén kinh té tuédn hoan, SCG
da phédt minh va phét trién
cdc sén pham, dich vu va
gidi phap sang tao nham
nadng cao chdt liong cude
séng cho moi ngudi trong
" xa hoi.
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REEN
LU'A CHON XANH

SCG dong hanh cuing nén kién tric — xay
dung Viét Nam béng cac san pham va
giai phap xanh, phu hgp v&i phong cach
séng cua ngudi Viét trong hién tai va ca
twong lai.

SCG GREEN CHOICE: NHAN XANH CHO 61 M&1 BEN VNG

Nganh xi mang va vat liéu xay duwng clia SCG da ap dung nhan sinh thai “SCG Green
Choice”, nham chirng nhan cac san pham va dich vu than thién véi méi trwérng, cling nhur
dam bao quyén loi clia ngudi tiéu dung cé thé Iwa chon san pham dé dang hon. Tai Viét
Nam, SCG Super Xi M&ng va vat liéu xi mang soi SCG la nhirng sé&n pham dau tién duoc
cép chirng nhan SCG Green Choice.

Céc s&n pham vat liéu xay dung duoc trao chirng nhan SCG Green Choice khi va chi khi:

® San pham gilp tiét kim ning lrong va xoa diu sw néng lén toan cau (Kha nang
chéng chiu vai khi hau)

® San pham gilp gidm viéc sir dung tai nguyén thién nhién va t6i da hoéa gia tri tai
nguyén (Nén kinh té tuan hoan)

® Céc san pham tang cuéng sirc khde va hanh phuc cho ngudi tiéu dung (Séng xanh)

Viéc ap dung nhan sinh thai SCG Green Choice khéng chi mang y nghia don gian cla
viéc gan nhan mac hang héa. Day con la mét sw d6i méi xanh gitp ngudi tiéu dung dé
dang quyét dinh mua hang va ddm bao réng nhirng san phdm nay cé tac déng it nhat dén
mai tridng, déng thei mang lai chét lwgng séng tét hon cho moi ngudi trong xa héi.

HE SINH THAI VAT LIEU XANH SCG TAI VIET NAM

Tai Viét Nam, phat trién cac cong trinh xanh 1a xu hwéng tét yéu va la su lwa chon théng
minh. Dac biét |a trong giai doan binh thudng méi, ngudi dan Viét Nam ngay cang quan
tam dén khong gian séng dat chuén “séng xanh”: an toan, vé sinh, tién nghi va than thién
véi méi tredng hon. Ban c6 thé tim kiém cac sé&n phdm duoc gén nhén sinh thai SCG
Green Choice chirng nhan cac san pham than thién véi méi truedng va strc khde. Khéng
chi vay, cac giai phap va dich vu toan dién cta ching t6i cling sé& mang lai su tiét kiém
nang lugng, céng nang tot hon va tinh bén virng cho ngdi nha clia khach hang.
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SCG Super Xi Mang giup gidm 2 o
phét thai khi nha kinh trong qué P 506 Supee 1 Ming -

trinh san xuat. Theo nghién ctru
ghi nhan tai phong thi nghiém cta
SCG, khi st dung trung binh 50
tan SCG Super Xi Mang cho cong
trinh cla ban sé giup giam 500kg
CO, phat thdi ra méi trwong,
twong duong 22 cay xanh trwéng
thanh hép thu CO, trong vong mot
nam.

N SCG N =

Mai nha c6 tam quan trong khéng
kém. Vat liéu lop SCG nhu ngdi
mau cao cdp SCG Elite hay ngoi
phdng SCG Prestige c6 chira 4-
15% nguyén liéu tai ché trong qua
trinh san xuét va mot s6 mau co _
thé gidp phan xa nhiét tét. Nhe " e S
vay, ngoi nha cua ban luén mat mé
va tiét kiém tién dién tir viéc st
dung may diéu hoa khéng khi.

LAT TIY MOCLAN & FRINE

Dé khong gian séng that sw thoai mai, giai phap bao che va
lam mat c6 vai trd rat quan trong. Cac giai phap cho tran -
vach - san tir SCG v&i cac vat liéu nhu tdm xi mang SCG
Smartboard, thanh trang tri gia g6 SCG Smartwood va
bong cach nhiét SCG StayCool, SCG UltraKool giup ban
luén dugc sdng trong mdt khéng gian mat mé va tiét kiém
dién nang tiéu thu 1én dén 30%. C4c vat liéu tir xi mang soi
cla SCG khéng sir dung amidng, nén rat an toan cho
nguoi st dung.

Tiét kiém dién sau do |3 tiét kiém nwédc. Cac san phdm sen
voi va thiét bi vé sinh théng minh COTTO c6 thé gilp giam
mirc tiéu thu nudc dén 20%-25% so véi thiét bi vé sinh
théng thuéng. Giai phap khang khudn — vé sinh tir PRIME
va COTTO bao gém céc loai gach 8p lat va thiét bi vé sinh
c6 tinh khang khuén / diét khuén, gidp ban thém tu tin vé
murc do sach sé, vé sinh méi khi can st dung.

DPéng hanh cung nén kién trdc - Xay dwng Viét Nam, SCG
da lién tuc gidi thiéu cac san pham va dich vu xanh, duoc
chirng thue bang nhan hiéu sinh thai SCG Green Choice,
trong ca quy trinh san xuéat va thuc té thi cong, st dung san
pham. Bén canh d6, SCG ciing chia sé cac kinh nghiém
thuwc té ciia minh vé cong trinh xanh cho céc t6 chirc va nha
dau tw tai Viét Nam, bao gém kinh nghiém xay dung mét
céng trinh xanh; gi¢i thiéu cac san pham va dich vu xanh,
thiét lap mot cong ty twr vdn nhdm hd tro cho su phat trién
cac cong trinh kién trdc bén virng.

La mét doanh nghiép phat trién bén virng hang dau
ASEAN va la mét ngudi ban ddong hanh cung nén kién
tric — xay dung Viét Nam, SCG cam két str dung moi kha
nang hién c6 cho nghién ctru va phat trién nham tao ra
nhirng vat liéu va giai phap xay dung xanh, vi mét cudc
s6ng t6t dep hon cho con ngudri va dat nuwée Viet Nam.

SCG Xi mang - Vat liéu xay dwng (Viét Nam)
117 Ly Chinh Thang, P.V5 Thi Sau, Q. 3, TPHCM
Website : www.scg-athome.vn



Dich vu Thir nghiém Vat liéu trong
Phong thi nghiém

CAC THU NGHIEM VAT LIEU XAY DUNG

Mang Iu’c’)’i‘phbng thi nghiém cta SGS cung cép dich vu thtr nghiém vat liéu theo tiéu chuan dia phwong va cac
: quy dinh vé mdi treong. Chung t6i cé thé gilip Doanh nghiép:

: = Giam sbé lwong co s& nha cung cap bang cach tap trung chudi cung (rng clia Khach hang dé kiém tra vat liéu

= Tan dung loi thé thwong hiéu ctia SGS dé cung cap sw ddm bao cho khach hang va déi tac.

: THU NGHIEM KHONG PHA HUY (NDT) TRONG QUA TRINH XAY DUNG

SGS cung cép dich vu kiém tra khéng pha hay (Non-destructive testing - NDT) trong qua trinh xay dwng thép va
¢ bé tobng clia nén méng, mat dwng kim loai va cac cau kién thép két cau, tao diéu kién cho khach hang: :

: = Tan dung loi thé thwong hiéu toan cau ctia SGS dé tao niém tin cho khach hang
: = Giam sb lwong co s& nha cung cap bang cach tap trung chudi cung tng clia Khach hang dé thtr nghiém NDT

THU NGHIEM CO' TiNH

Céac phong thir nghiém co hoc cung cap danh gia cau trac, vat ly va co
hoc clia vat liéu va san pham.

Céc thtr nghiém thyc hién theo tiéu chuan duoc qyéc té cong nhan
nhw ISO, My (ASTM), Nhat Ban (JIS) hodc Chau Au (EN, DIN, BS,
VAAR

D6 bén kéo Nhiét d& mém va néng

Do bén udn va do bén nén chay
Do bén va dap Do gion va nhiét do

: 7t lanh
Po khang buc va do bén xé AL

Xuyén thing va cat phan Iép
D6 bén bam dinh

Do crng

DO mai mon

Nhiét do bién dang

Sw gidn n& nhiét

Khéi lwong riéng

Khé, nang chiu nhiét va

doé am

Do nhot

Strc cang bé mat 7
GREENER B
SMARTER

DICH VU THU NGHIEM KIM LOAI DICH VU KIEM TRA POLYMER
Dich vu Thtr nghiém kim loai tap trung vao viéc .
kiém tra kim loai den, kim loai mau, cac thiét bj co
khi va cac bd phan co khi.

Dich vu Thtr nghiém Polymer cam Két chuyén
nghiép héa kha nang th'l]’ nghiém doi v&i nhwa, cao
: su, l&p pht, mwec in, chat két dinh, vat liéu polymer
= Th& nghiém thanh phan co tinh : lién quan dén nganh san xuét 6 té va nhiéu san

= CAu truc té vi (td chire kim twong) : pham lién quan khac.

= Phan tich thanh phan hoéa hoc : Vat liéu va san phdm nhua

= May phan tich lwu huynh cacbon
= Kiém tra kich thwéc

Vat liéu va san pham cao su

. . . . : L&p pht, mwe in, chat két dinh va nguyén liéu
= Th& nghiém bang phwong phap khong pha hay tho

(NDT)
= Thd& nghiém an mon
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Panh gia Vong d&i San pham /
Life-cycle assessment (LCA)

& Chirng Nhan Méi trwrong cho
San Pham

Environmental Product Declaration (EPD)

~
A

/ A, h U e I e e e T e i ~
~ N \
Ve //,ll |
Dich vu LCA ctia SGS cung cap danh gia doc lap vé I
Tap.doan SGS Ia mét td.chirc hang cac san plham xay dwng, ciling nbu’ tw van toan dién vé |
dau-thé gioi trong Iinh virc giam sw bén virng, ho tror doanh nghiép: I
dinh, thir nghiém, tham tra va chirng = Pat dwoc cac tiéu chuan mai tredng clia quoc gia |
nhan. va quoc té. I
E)L;g’cngngChr;ha;hér;hlr’uotfr;eu J:Q;‘S’ = Danh gia tat ca cac giai doan trong vong d&i va do I
: - 2 > lwdng tac dong clia ching dén Méi treong. |
chinh trwc, v&i hon 96,000 nhan . ] ) . . ~ |
vién bao gdm cac nha khoa hoc, ky = Cung cap cho khach hang va nguoi sir dung nhirng :
sw, tién si, nha héa hoc, chuyén dérJh gia mang tinh déc lap vé vong d&i clla cac san :
vién danh gia va giam dinh vién, pham, vat liéu xay dwng va cong trinh. :
SGS hoat dong qua mang luéi gom = S dung két qua danh gia vong d&i cho cac sang I
2,700 van phong va phong thi kién @i méi san pham, téi wu hoéa quy trinh san :
el Ut e s Elted xuat va téi da héa viéc tai str dung va tai ché. :

\ 7/

Churng chi Cong trinh Xanh EDGE

EDGE !é moét sang kién ctia Té chic Tai chinh
Quoc té (IFC), thanh vién cia Nhém Ngan Hang

SOMERSEY > A .
- ST Thé Gi¢i (World Bank Group), EDGE (viét tat caa
ENE = s e ——

E ::,;—-.g B W Excellence in Design for Greater Efficiencies)
. e la mét nén tang trwc tuyén 3 trong 1 bao gém
- ﬁ‘:—E v phan mém &ng dung mién phi, mét tiéu chuan
E E:’:;_;-,‘.g gg:E cong trinh xanh quéc té va hé théngA’chu'Jng nhan

3 tl:;. 4"_;._2 E'E - cong trinh xanh danh cho hon 170 qudc gia.

- : 4 . ‘

- e B ng dung EDGE gilip xac dinh cac giai phap dau

tw xanh hiéu qua nhat nhadm mang lai loi ich lau
dai nhw gidm tiéu thu tai nguyén thién nhién, giam
phat thai khi nha kinh, gép phan tng pho bién dbi
khi hau va thuc day tang trwdng xanh.

Xem Bao cao Thi truong

Thi trro'ng CTX Quy 2/2022 CTX Q2/2022

Vao cudi Q2/2022, Viét Nam da
Somerset TD Hai Phong, ctia The Ascott Limited, la toa nha duwoc co téng coéng 233 dv an dat
trao tang hai chirng nhan céng trinh xanh: Chieng nhan Céng trinh chirng chi cong trinh xanh LEED,
xanh EDGE cda Té chirc Tai chinh Quéc té IFC va Ching nhén EDGE & LOTUS, twong &ng v&i
Green Mark — Hé théng chirng nhén céng trinh xanh cta Singapore. dién tich san 6.056.548 m=.

S ———_——

SGS la don vi cung cap dich vu danh gia va cap chirng nhan EDGE tai

Viét Nam. SGS thiét Iap tiéu chuan toan cau vé chét lvong va liém chinh
trong vai tro do’n'vj giam sat doc lap cho cac chwong trinh cap chirng chi
chuyén mon va cap chirng nhan cho cac dw an.

SGS Vietnam Ltd. | 198 Nguyén Thj Minh Khai, Quan 3, TP. H6 Chi Minh.  t (84) 28 39351920 P4l vn.ehs.sales@sgs.com WWWw.sgs.vn

! Member of the SGS Group
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TU CHINH SACH DEN CUOC SONG

56| XAYDUNG 9.2022

Bau khong khi hoan hao

voi diéu hoa Daikin

Daikin rat quan tam dén khéng gian xanh sach cho su phat trién con
nguai. Su meénh cua Daikin la mang lai bau khéng khi hoan hao.

CAI THIEN CUOC SONG BANG NGUON KHONG KHi
TUOI MAT

Ngoai su lo ngai vé Covid-19 trén toan thé gidi, su ndng lén
toan cau van dién ra lién tuc va luén la méi quan tam hang dau
clia thé gidi. M6t trong nhiing tac dong dang ké nhat gay ra
bién d6i khi hau la & nhiém khéng khi.

O nhiém khoéng khi 1a do cac phan tl rén, 1dng va mét s6
chéat khi lo Iting trong khong khi, c6 thé dén ti khéi xe hai va
xe tai, nha may, bui, phan hoa, bao tl ndm mac, ndi Itia va chay
riing, véi cac hat ¢ kich thudc bang PM2.5 la cac hat c6 dudng
kinh nho hon 2,5 micromet.

Cac hat nay dugc hinh thanh do qua trinh dét chay nhién
liéu va cac phan tng hda hoc dién ra trong khi quyén, khi tiép
xUc vGi cac hat nay trong thoi gian ngan sé gay kich (ng mat,
mdi va ¢6 hong, vdi cac triéu chiing nhu ho, hat hoi va kho thé.
Tiép xuc lau dai véi PM2.5 c6 thé gay ra cac van dé vé ho hap
vinh vién nhu hen suyén, viém phé quan man tinh va bénh tim.

Vao nam 2020, udc tinh c6 khoang 300 triéu ngudi trén thé
gidi dugc chdn doan méc bénh Hen suyén, chi yéu la tré em, va
khoang 250 nghin truong hgp ti vong.

DE ngan ngura bénh tai phéat hodc gap van dé di tng man
tinh, Daikin phat trién giai phap loc khéng khi cho khéch hang
mot moi trudng trong nha/lam viéc/trudng hoc tét hon, mong
muén cai thién cudc séng bang nguén khéng khi tuoi mét do
Daikin tao ra. Mot nguén khong khi thoai mai tran ngap moi
khong gian, noi moi ngudi séng, lam viéc va tan huéng. Khong
don thuan mang lai su thodi mai ma con gilp nang cao suc
khoe, tang hiéu suat hoc tap va lam viéc tét hon, nho do tat ca
moi ngudi sé hanh phuc.

LAM SACH KHONG KHi BANG CONG NGHE STREAMER

Chudn can bang am cia may diéu hda Daikin Hybrid Cooling
giup can bang d6 am ngay ca khi lam lanh & tai thap bang cach
céi tién bé trao ddi nhiét ctia dan lanh sang ché dé khi 4m bat
cu ldc nao.

| ISSN 2734-9888

Cong nghé Streamer déc quyén clia Daikin lam sach
khong khi véi co ché giai phong cac electron téc d6 cao va
cham véi oxy, nitg, hoi nudc trong khéng khi giup tao ra cac
phan tir c6 déc tinh phan hiy manh mé, tac déng tc ché cac
chat gay mui, cac tdc nhan gay 6 nhiém nhu vi khuan, vi rut,
nam mdc, phan hoa, mat bui va cdc PM2.5 trong céc thanh
phan gay di ung.

Phdng dién Streamer phan huy vi khudn, ndm méc va vi
rat bam trén phin loc dugi hinh thiic phéng dién plasma tién
tién. Phong dién plasma tao ra cac electron téc d6 cao, c6 kha
nang phan hay oxy héa cao trong pham vi réng va 3 chiéu, vi
vay cong sudt phan hiy oxy héa gap 1.000 lan hodc hon so véi
phdng dién plasma théng thudng (phdng dién phat sang).

Daikin c6 hé thong nha théng minh bao goém hé sinh thai
diéu hoa va cac cdm bién chat lugng khong khi dugc giam sat
va tich hgp vao ting dung dién thoai thong minh nham giup
gia chd gidm sat va diéu khién chat lugng khong khi trong nha,
dam bao suc khda clia gia chu.

Khéng chi tao ra san pham tiét kiém dién hon, Daikin con c6
nhimng giai phap quan ly nang lugng dién st dung cho may diéu
hoa, gop phan gido duc ngudi dung st dung diéu hoa thoai
mai nhung van tiét kiém tui tién. Diéu hoa sé hoat dong theo y
mudn clia ban, khi & nha hodc ngoai nha, ban sé khéng bao git
lo ngai viéc quén tat may diéu hoa.

So véi chat lugng dich vu bao tri hién nay trén thij trudng,
cac g6i dich vu cdia Daikin Vietnam dugc danh gia vugt troi nho
ap dung céc ky thuat tién tién vaéi dich vu bao tri da dang, phu
hop véi yéu cau, tiéu chi clia cdc nhém khéach hang khac nhau.
hién cung cadp 5 goi bdo tri khac nhau. Khach hang co thé dat
lich dich vu va tham khao cac géi dich vu bao tri thdng qua ting
dung dat dich vu bao tri trén (ng dung.

Daikin tin tudng va tap trung theo dudi tiém nang cla
khong khi, gia tang gia tri mGi khéng ngling va cung cap nguén
khéng khi ly tuéng chua tiing cé cho toan cau.



GIOI THIEU

Vuot ra ngoai cac
thanh phé théng minh

> AN NHIEN

Thanh phé théng minh dang dugc quang cao
rong rai ¢ chau A va My vai loi hua ve kha
nang tao ra su canh tranh va tang trudng kinh
té manh me.

i hita nay dang tap trung vao cac nén kinh té tri thiic
va tai nang toan cau nhung khéng phai trén nén tang
cta hoc tap va déi mai.

Tuy nhién, cuén sach Vugt ra ngoai cac thanh pho
thong minh lai dao sau nhiing gi & phia sau cla su thanh
cdng va xem xét cac co ché anh hudng dén cach cac thanh
phé hoc hoi va sau dé két néi véi nhau.

Trong L&i tua cho cudn sach, Dr Joan Clos - Phé Téng
Thu ky Lién Hgp Quéc kiém Giam déc Diéu hanh UN-
HABITAT viét: Cudc kham pha ctia Tim Campbell vé “thanh
phé hoc tap” gitp chung ta hiéu sau hon vé cach thic hoat
dong cta qua trinh hoc tap. Kham pha chinh cla 6ng cho
thdy, mac du cé thé quan sat dugc moét s6 loai hé théng
giup thuc ddy qua trinh hoc tap ca thanh phé, nhung qua
trinh hoc tap nay cé thé cliing quan trong nhu sadn pham
ma thanh phé tao ra déng gop vao két qua phat trién bén
virng. Hoc hoi kién thic bén ngoai chila mét phan cua giai
phap. Cac han ché cén ban thudng dén tiryéu t6 bén trong
clia thanh ph6/d6 thi. Méi trudng chinh sach dia phuong,
quéc gia va quéc té cb thé giup tao diéu kién, tham chi
thuc day, hoc hdi va nang cao su phong phu tu duy tap thé
clia moét thanh phé.

Wim Elfrink - Pho chu tich Diéu hanh kiém Giam déc Toan
cau héa, Cisco viét: Cuén sach ctia Tim Campbell cho ching
ta c6 cai nhin sau hon vao cau tridc khién cac thanh phé hoat

TIM CAMPBELL

VUGT RA NGOAI
CAC THANH

PHO THONG MINH

o

dong mét cach thong sust. Nhac nhé chidng ta vé mét s6
nguyén tac quan trong lam cho céac thanh phé dang séng
hon, kinh t&, xa hoi phat trién déng nhat va bén viing vé moi
truong. Trong d6, cac thiét bi cdbng nghé chi don thuan la
nhitng cong cu c6 thé lam cho cudc séng cla chdng ta trd
nén t6t dep hon néu ching dugc dua vao tay nhirng nguoi
st dung c6 kha nang hiéu biét va tan dung chung. Trong
su phtic tap clia cac thanh phd, viéc xac dinh muc dich cla
thanh phé va tim hiéu vé nhiing lua chon méi doi hdi mot
trinh tu né luc hoan toan mai, mot nd luc phai c6 su tham
gia clia nhiéu nha lanh dao chinh thic va khéng chinh thic
trong thanh phé. Tim Campbell chi ra rang chat liéu long tin
trong nhom va gilta cdc nhom [a mét cau thanh ma thuat dé
dat dugc su gan két clia nd luc.

Tac gid Tim Campbell da lam viéc han 35 nam trong linh
vuc phét trién dé thi véi kinh nghiém tai nhiéu quéc gia va
hang tram thanh phé & My Latinh, Nam va Déng A, Déng
Au va chau Phi. Cac linh vuc chuyén mén clia 6ng bao gém
quy hoach d@6 thi chién lugc, chién lugc phat trién thanh phé,
chinh sach dé thi va tadc dong xa hoi, van dé nghéo déi... clia
phat trién dé thi.

Vugt ra ngoai cac thanh phé thong minh do Nguyén
Cudng bién dich, Nguyén Khanh Toan hiéu dinh. NXB Xay
dung phat hanh thdng 8/2022 dudi 2 hinh thuc sach in va
sach dién tU tai dia chi: nxbxaydung.com.vn.
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DOANH NGHIEP

CONG TY CP XI MANG VA KHOANG SAN YEN BAI:

San xuat gan vdi bao vé moi truong

> HUY THAO

Nhting nam gan day, Céng ty CP Xi mang va Khoang san Yéen Bai luon thuc hién va
chap hanh nghiem cac quy dinh cda phap luat vé quan ly tai nguyen khoang san va
bao vé méi trudng trong san xuat. Nhd do, da giam thiéu muic thap nhat phat khi
thai ra ngoai mai truang (CO,, NO ., S0,...) gop phan dem lai ich cho ngusi dan, doanh

nghiép, cong déng.

CHU TRONG PAU TU CONG NGHE

Nhan thuc ré viéc bao vé méi trudng (BVMT) la nghia vy,
trach nhiém déi véi xa hoi, cong déng nham thic day su phat
trién bén ving cho doanh nghiép, Céng ty CP Xi mang va
Khoang san Yén Bai luén thuc hién va chdp hanh nghiém céc
quy dinh cda phap lut vé cong tac quan ly tai nguyén khoang
san va BVMT trong san xudt.

Trao d6i v6i phdng vién Tap chi Xay dung, lanh dao Cong ty
CP Xi mang va Khoang san Yén Bai cho biét, doanh nghiép chu
trong, tich cuc strdung cac ngudn nguyén liéu hop ly két hgp véi
cac gidi phap BVMT hudng téi xdy dung Nha may Xi mang Yén
Bai phat trién theo hudng xanh - sach - dep va bén viing.

Xéc dinh ré quan diém, muc tiéu trén, lanh dao Cong ty
CP Xi mang va Khoang sén Yén Bai ch(i dong cap nhat, tuyén
truyén gido duc nang cao nhan thic vé BVMT cho tiing ngudi
lao déng. Qua do, dp dung va thuc hién déng bé cac giai phap
BVMT trong s&n xudt tai Nha may Xi mang Yén Bai. D€ chu dong
va husng dén san xuat hiéu qua, bén viing, Cong ty CP Xi mang
va Khoang san Yén Béi da dau tu nguén von Ién hang chuc ty
déng mua sam cac trang thiét bi loc bui tui, hé théng quan trac
moi trudng ty doéng.

Theo d6, hé thong thong loc bui tui dugc Cong ty CP Xi méng
va Khoang san Yén Bai dau tu mai da thay thé hé thong loc bui
tinh dién c, kém hiéu qua trudc day. Theo gidi thiéu, hé thong
loc bui tdi Ia cdng nghé mdi tién tién cla chau Au hién nay khi
van hanh st dung da khdc phuc nhugc diém ctia hé théng loc
bui tinh dién ci. Nhg d6, ddm bao lugng phat thai trong muic
cho phép theo Quy chudn QCVN23:2009/BTNMT.

Trao d6i vé hiéu qua clia hé théng loc bui tdi d6i véi qué trinh
san xuat, lanh dao Céng ty CP Xi mang va Khoang san Yén Bai
cho biét, khi sir dung hé thong loc bui tinh dién cii néu xay ra su
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c6 mat dién, hé théng sé ngling hoat déng, dan dén tinh trang
bui thoat ra méi trugng. Tuy nhién, ti khi hé théng loc bui tui
dugc l3p dat st dung tai Nha may Xi mang Yén Bai da giai quyét
va khac phuc dugc nhiing han ché trén. Hé théng van hanh va
hoat déng 6n dinh khéng can st dung dién, vi vay khéng xay
ra bat ky su ¢4 nao trong qua trinh loc bui. Nh& dé, moéi trudng
xung quanh Nha mdy Xi mang Yén Bai dugc cdi thién ro rét,
nhiing phéan anh vé moi trudng hau nhu khéng con.

KIEM SOAT XU' LY CAC NGUON THAI PHAT SINH

Bén canh viéc dau tu cdng nghé nham cai thién méi trudng,
lanh dao Coéng ty CP Xi mang va Khodng san Yén Bai con chu
dong kiém soat va xt ly cdc ngudn thai phat sinh tir bui, khi thai
thong qua céac bién phdp nhu bdo dudng, sfa chira, st dung loc
bui cdng nghé trong san xuat.

Cung d6, la thuc hién phun nudc chéng bui cac tuyén
duding van chuyén ndi bé Nha may. Cu thé, bui phat tan do xe
van chuyén nguyén vat liéu va xi mang thanh pham trong khu
VUC san xudt sé dugc xe tudi nudc cia Nha may xur ly. Trong khi
d6, cac phuong tién van chuyén nguyén vat liéu ra vao nha may
luén dugc che kin bat @& han ché phat sinh rai vai vat liéu, dnh
huang dén moi trudng.

Nh¢& d6, két qua quan trac online cho thay hé théng loc bui,
khi thai ludn dap Uing dung, dat tiéu chudn, quy chuan Viét Nam
trudc khi xa thai ra moéi trudng. Thanh qua trén cho thay su ding
dan, nhanh nhay cta lanh dao Cong ty CP Xi mang va Khoang
san Yén Bai trong viéc lua chon dau tu cdng nghé mdi viia phuc
VU san xuat gan vai bao vé moi trudng.

Ghi nhan tai Nha may Xi mang Yén Bai ti khuén vién dén
cac phan xudng san xuat déu tuan tha vé sinh cong nghiép rat
nghiém tuc, khéng gian san xuat luén xanh - sach - dep. Cling



Toan canh Nha may Xi mang Yén Bdi.

do, y thuc, trach nhiém cda can bo, nhan vién Céng ty CP Xi
mang va Khodng sadn Yén Bai trong cong tadc BVMT ciling ngay
mot dugc nang 1én rd rét. Nhiing né luc cai thién moi trudng
hudng dén san xuat xanh, bén virng ma lanh dao Céng ty CP Xi
mang va Khoang san Yén Béi dinh huéng, xdy dung dang phat
huy hiéu qua thyc su.

Trong thai gian t&i, Cong ty CP Xi mang va Khodng san Yén
Bai ti€p tuc cai tién cong nghé san xuat clinker chat lugng cao.
Cung d4, lya chon cac loai phu gia xi 16 cao hoat héa nham lam
giam khai lugng clinker tiéu hao, tiét kiém nhién liéu.

Mat khac, Cong ty CP Xi mang va Khodng san Yén Bai cling
sé xuc tién déi mdi cdng nghé, dung nhién liéu thay thé trong
qué trinh sdn xudt. Cu thé, t nay dén nam 2026, Cong ty CP Xi
mang va Khoang san Yén Bai hudng tdi viéc tu san xuat hoac
chti dong lién doanh dé thu héi CO, lam bét nhe va cung cap
CO, cho céc vuan rau nha kinh; cung cép CO, cho cong nghiép.
Qua d6 sé gop phan gidm thiéu viéc phat thai CO, hudng dén
phét trién cac san phdm xi mang xanh.

KHANG PINH VI THE

Céng ty CP Xi mang va Khoang san Yén Bai tién than la
doanh nghiép nha nuéc dugc thanh 1ap va di vao hoat déng tu
9/1980 vaGi tén goi ban dau la Nha may Xi mang Pha Thinh truc
thudc UBND tinh Yén Bai. V&i nhiing lgi thé san c6, Cong ty CP
Xi mang va Khodng san Yén Bai da nhanh chéng tao dung dugc
thuong hiéu trong linh vuc san xuat vat liéu, xi mang véi cac san
phdm chd luc mang nhan hiéu (Xi mang Yén Bai, Xi mang Cay
Trdc, Xi mang Nhat Son. ...

Céng ty CP Xi mang va Khoang san Yén Bai la mot trong s6 it
cac doanh nghiép dang ky chat lugng va san xuat thanh cong Xi
mang PC50 - san pham da va dang khdng dinh dugc vi thé trén

L e | 9% ::I"’ ﬂ 4 2
He th(fng loc bui tinh dién cii cua Nha may dwoc thay thé
bang hé thong loc bui tiii cong nghé méi ciia chau Au.

thi truong.

Nhiing nam gan day, dé nang cao hiéu qua san xudt, Ban
lanh dao Cong ty CP Xi mang va Khoang san Yén Bai da chi dao
cac don vi truc thudc bam sét cac khau, cong doan san xuat kinh
doanh nhu gan lién hoat dong cung ting nguyén liéu vat tu san
Xuat véi quang cao ban hang thu tién va dich vu sau ban hang.

Mat khac, viéc viec ddy manh phat huy sang kién, cai tién
ky thuat, cai thién diéu kién lam viéc cho ngudi lao dong nén
nang suat, chat lugng va hiéu qua cong viéc cling dugc nang 1én
thudng xuyén. Gép phan gitip doanh nghiép tang trudng, phat
trién va hang nam déng gép 6n dinh cho ngan sach nha nudc.
Nha do, thu nhap binh quan clia ngudi lao dong ngay mot dugc
cai thién.
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Lai chuyén ghi tén thanh vién gia dinh

vao so doé

>NGUYEN HOANG LINH

heo cac ngudn thong tin chinh thic gan day, trong

qua trinh soan thao Luat Dat dai (stta d6i) dang dién

ra, B6 TN&MT cho biét, van tiép tuc dé xuat dua vao

ban du thao viéc cap gidy chiing nhan ghi day da tén
thanh vién cé chung quyén s dung dat nham tranh tranh
chap, bao vé quyén va lgi ich hgp phap clia cac thanh vién cé
chung quyén st dung dat trong hé gia dinh.

N&i la tiép tuc bai Ié cach ddy dam nam, BO TN&MT da ra
Théng tu s6 33/2017/TT-BTNMT chi dao vé viéc nay. Qua that,
hiém ¢ moét thong tu (loai van ban xép thi 8 trong hé théng
cac van ban quy pham phap luat) ctia mét Bo lai gay ra 6n ao
nhu vay. Theo d6, ti ngay 05/12/2017, “s6 d6” sé ghi tén cac
thanh vién trong gia dinh cuing st dung dat.

Khong biét tir dé dén nay, BO da cé khao sat, danh gia va
téng két hiéu Ung xa hoi khi thuc thi viéc nay chua, nhung
néu quan sat tir thuc tién va phan tich véi cac bo luat lién
quan thi thay c6 nhiéu diéu bat 6n.

Su kién nay dugc nhiéu ngudi quan tam bdi 1&é né déng
cham dén quyén s& hitu, quyén dinh doat tai san ctia cong
dan. Phan nia, quyén st dung dat lau nay va véi nhiéu gia
dinh, né |a tai san |on, tham chi la tai sadn I6n nhat, dé gay ra
tranh chap khiéu kién nhat trong nhiéu quan hé dan su, ké ca
trong quan hé rudt thit.

Cai “s6 dd” quy hon vang dy nay tu nhién bat budc phai
chia sé, qua la diéu khéng may ai dé dang chap nhan.

Theo Thong tu nay, d6i véi hé gia dinh st dung dat thi ghi
“Hé gia dinh, gobm 6ng” (hodc “Ho gia dinh, gom ba”), sau dé
ghi ho tén, nam sinh, tén va s6 gidy t& nhan than ctia cht ho
gia dinh; dia chi thuong trd cta ho gia dinh.

Dong tiép theo ghi “Cling st dung dat, cing s hitu tai san

gan lién véi dat (hoac Cung st dung dat hoac cung s& hiiu tai
san) vdi... (ghi lan lugt ho tén, nam sinh, tén va s6 gidy t& nhan
than clia nhiing thanh vién con lai trong hé gia dinh c6 chung
quyén st dung dat, quyén s& hitu tai san gan lién véi dat)”.

Theo ly gidi cia 6ng Pao Trung Chinh - Phé Téng cuc
trudng Téng cuc Dat dai (B6 TN&MT): “Quy dinh bd sung tén
vao s6 dé nay sé tranh dugc moét sé tranh chap trong qué
trinh mua ban, chuyén nhugng, tuy nhién khéng nén ky
vong viéc mét quyén sé sé gidi quyét dugc moi tranh chap
tai san. V& phap luat, néu la tai san cla ai, thi diing tén ngudi
ay. Sau nay, ké ca la ghi tén thanh vién trong gia dinh, nhung
khi lam tha tuc chuyén nhugng van phai truy ra nhiing ngudi
¢6 quyén lgi, nghia vu lién quan. Ghi la ghi tén vao cho day
du, chat ché han, con c6 ghi hay khong van phai thuc hién
day du tha tuc chuyén nhugng nhu binh thudng”.

A, ra thé! Bién tén nhiing thanh vién c6 chung quyén s
dung dat vao dé “tranh dugc mét s6 tranh chdp trong qua
trinh mua ban, chuyén nhugng”. Thé nhung cudc séng dau
c6 phai dan gian nhu vay khi dinh dang dén mét tai san
chung c6 tinh quyét dinh nhu dat dai?

Co nguoi da dat ra mot cau hoi khién cac nha “sang kién”
ra diéu luat nay tra 1oi: Vi miéng dat va tai san trén dat nha
téi hién nay, su dong gép hinh thanh nén tai san nay ctia moi
thanh vién rat khac nhau. Vay cac 6ng dinh dién tén ho vai
vi thé ngang bang nhau hay sao? Ai sé phan dinh cao thap,
nhiéu it trong khai tai san nay? Liéu vai quyét dinh nay c6 bao
dam cho gia dinh téi yén &n hon hay la gay nén su bat hoa
ngay lap tuc trong quan hé rudt thit?

Dé& thuc hién dugc viéc “dién tén lich si” nay, mébi gia dinh
phai hop lai v6i nhau, phan chia tai san theo sy déng gép
thanh phan tram (%) tua nhu trong cdng ty ¢6 phan, sau d6
kién nghi 1én B6 TN&MT stia d8i Théng tu nay dé dién thém,
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sau ho, tén, nam sinh la ty 1& % s& hiu. Néu khong nhat tri
dugc thi kéo nhau ra... Toa an. Bai 1&, theo Diéu 212 Khoan 2
cla B6 luat Dan su: “Viéc chiém hiru, st dung, dinh doat tai
sdn chung cla cac thanh vién gia dinh dugc thuc hién theo
phuong thuc thoa thuan. Trudng hgp dinh doat tai san la bat
déng san, déng san c6 dang ky, tai san la nguén thu nhap
chl yéu cda gia dinh phai c6 su thoa thuan cla tat ca cac
thanh vién gia dinh la ngudi thanh nién c6 nang luc hanh vi
dan sy day du”.

Thé 1a dang yén dang lanh, chi vi hoan thién cai s6 doé
theo “lénh trén” ma ca nha thap thom, lo au, ngudi no nhin
ngudi kia bang con mat nghi ng& nhu bi tuéc doat...

Tu ngay ra Théng tu s6 33/2017/TT-BTNMT cling da khoang
5 nam, chic hdn B6 TN&MT da lang nghe y kién nhiéu chiéu,
dén nay van gitt nguyén quan diém “s6 do” sé ghitén cac thanh
vién trong gia dinh cling st dung dat vao Lut Dat dai (stia d6i)
lan nay, nhung cé thém moét y la tu nguyén, khéng bat buéc.
Viéc xac dinh cac thanh vién c6 chung quyén sir dung dat ctia
ho gia dinh dé ghi tén trén gidy chiing nhan do céac thanh vién
nay tu thoa thuan bang van ban c6 céng chiing hoac chiing
thuc theo quy dinh clia phap luat.

Trén co s& van ban thoa thuan cla cac thanh vién cé
chung quyén sir dung dat ctia hé gia dinh dugc cong ching
hoac ching thuc theo quy dinh cla phap luat thi co quan
dang ky sé ghi day dd tén cac thanh vién nay trén gidy ching
nhan quyén s dung dat.

Thé nhung thuc tién cudc s6ng thudng phuc tap hon rat
nhiéu so véi khi ng6i ¢é dinh trén ban gidy bai “mbi cay moi
hoa, méi nha méi canh”. Cach day it lau, mét khach hang da
gui dén Cong ty Luat Minh Khué c6 mét dé nghi tu van nhu
sau: “May thang trudc, b6 chéng téi co viét di chic dé lai
can nha vg chéng téi dang s6ng cling 6ng cho vg chong toi.
Nhung gan day, bac Ca c6 tac dong dén quan diém cla 6ng
khién 6ng muén huy di chic, dem chia can nha ra lam 2 va
vg chong téi sé chi dugec hudng mét nda. Vay cho t6i hoi, di
chtic da dugc cdng ching cé thé hlly bé duoc hay khéng, bé
chéng t6i c6 thé thay déi ndi dung di chiic khéng?”.

Va Cong ty Luat Minh Khué da trd |5i: “Theo nhu thong tin ban

cung cap thi di chtic clia b6 chéng ban da dugc cong chiing tai co
quan cé thdm quyén, nhu vay di chic clia b chéng ban da dugc
coi la di chic hgp phap. Thong thudng, di chuc dugc lap tai Van
phong céng chiing/ Phong cong chiing la di chiic c6 gid tri phap
ly cao nhat vi viéc thuc hién lap di chiic da dugc cong chiing vién
dam bao ca vé ndi dung, hinh thic... Tuy nhién, trong trudng hop
bé chéng ban van con minh man va khéng chiu su de doa, Itia d6i
cudng ép nao thi bd chéng ban c6 thé thay ddi, bd sung hodc hiy
b6 di chuc da 1ap bat ky Iic nao. Di chuc da lap chi ¢6 hiéu luc khi
ngudi lap di chic qua ddi. Khi ngudi lap di chic tién hanh stia déi
hay haly bé di chuic thi di chic mdi sé c6 gia tri thay thé”.

Trd lai van dé cai “s6 d&” néu & trén da xuat hién trong
hoan canh gia dinh nay, nhung réi di chic ctia 6ng boé kia
xuat hién cé néi dung lai khéng giéng nhu ghi trong s6 d9,
vay liéu gia tri phap ly ctia ban di chuc dy c6 ton tai? Va gila
hai van ban ay, cai nao sé phu nhan cai nao?

Day la chuyén & tiing gia dinh, con néu nhin mét géc do
khac tdng vi mé lai c6 thé nhan xét rang, tam*“sS dd” sé ghi
tén cac thanh vién trong gia dinh cung sir dung dat sé tao
ra mot ngang tréd khéng hé nhd trong né luc phat trién thi
trudng quyén st dung dat.

Tai Nghi quyét s6 18-NQ/TW cla Ban Chap hanh Trung
udng Dang khéa Xl ban hanh ngay 16/6/2022 vé "Tiép tuc
déi mdi, hoan thién thé ché, chinh sach, nang cao hiéu luc,
hiéu qua quan ly va sir dung dat, tao dong luc dua nudc ta
tr& thanh nudc phat trién c6 thu nhap cao" da khdng dinh:
“Pay manh thuong mai hoa quyén st dung dat. Xay dung hé
théng thong tin thi trudng bat dong san gan vai théng tin dat
dai; c6 chinh sach khuyén khich phat trién thi trudng quyén
st dung dat, nhat la thi trudng cho thué dat néng nghiép”.

Theo nguyén tac cda thi trudng, méot san pham hang héa
cang xuat hién chung nhiéu chd s hiu thi cang khé khan
khi ti€p can vdi thi trudng. Riéng trong linh vuc dat dai von la
moét loai hang hoa dac biét, lién quan dén nhiéu b luat diéu
chinh nén ct thém mét chi s& hiru chung la thém nhiéu tha
tuc hanh chinh chi phéi.

Chinh vi thé, thiét nghi cac nha soan lut cling can luéng
trudc nhitng hau qua nay.
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GOC NHIN TU THUC TIEN

Chuyeén truong céng

> KTS PHAM THANH TUNG

Cai viéc dugc di hoc trudng céng cda con tre tudng la su duong nhién nhu &
nhiéu quéc gia van minh trén thé gidi, nhung ¢ ta, lai khéng dé dang chut nao.

& mi 1an chudn bi vao ndm hoc mdi la & nhiéu dé

thi 16n, nhu Ha Néi chdng han, cac 6ng bé, ba me

lai r8i tinh r&i mu, tat bat chuan bi hé so, gidy t&

lien quan di xin hoc (hay béc tham may rai) dé con
dugc nhan vao trugng cong lap du la trudng mam non hay
bac ti€u hoc. Va néu nhu con dugc vao hoc mét trudng cong
lap, lai gan noi & thi qua la dai phuc. Thi ra, cai viéc dugc di
hoc trudng cdng cla con tré tudng la sy duong nhién nhu &
nhiéu qudc gia van minh trén thé gisi, nhung & ta, lai khéng
dé dang chut nao. Ai d6 da tling chua chét vi von, lo cho con
chau vao hoc trudng mam non hay tiéu hoc con kho hon la
thi t8t nghiép phé théng, thi vao dai hoc (?)).

Cau chuyén nay da kéo dai nhiéu nam roi (tré thanh
chuyén thudng ngay & huyén!) vay ma dén héom nay van
khong may suy giam, cho du Dang va Nha nudc ta luén quan
tam cham lo dén thé hé tré, tuong lai ctia dat nudc, dau tu
hang trdm ngan ty dong tién ngan sach cho nganh GD&DT
dé xay dung, cai tao nang cap co sé vat chat cac trudng hoc,
nang cao chat lugng dao tao va day hoc, dap Uing nhu cau
doi héi chinh dang cua tré em va xa hoi.

Tai sao lai nhu vay? Cé nhiéu nguyén nhan, nhung trudc hét
ta phai bat dau tir cong tac quy hoach va quan ly quy hoach
xay dung d6 thi. Ma Ha Néi 1a vi du. Sau hon 30 nam déi mai va
phat trién, Ha Noi da trd thanh mot trong s6 17 d6 thi lén nhat
thé gidi, vai dién tich rong dén 3.324 km?, dan s6 hon 8 triéu
ngudi va sé con tang han vao nhiing nam t&i véi muc tang
binh quan hang nam la 200 nghin ngudi. D6 thi hoa vai téc do
kha nhanh da lam dién mao kién tric d6 thi thay déi tiing ngay
theo huéng van minh, hién dai. Cung vdi su gia tang cac khu
d6 thi mdi thi kinh t€ Ha Noi ciing khéng nguing phét trién. Chi
tinh riéng thu ngan sach nam 2021 ctia quan Hoan Kiém, quén
nho nhat Tha dé (dién tich 5,29 km?, con nhé hon dién tich
hé Tay 5,3 km?) cling da hon 14.008 ty déng, bang 7 tinh thu
ngan sach thap nhat ca nudc cong lai (Bak Nong, Ha Giang,
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Tuyén Quang, Lai Chau, Cao Bang, Dién Bién, Bac Kan). Thé
nhung, cling tai thanh phé nay, ca s& gido duc phé théng lai
rat thi€u. Trong khi d6 Luat Xay dung 2014; Luat Quy hoach dé
thi 2009 va cac Nghi dinh ctia Chinh phd nhu 37/2010/ND-CP;
44/2015/ND-CP... déu da quy dinh cu thé va bat budc vé dat
dung dé xay dung céng trinh van hoa gido duc. Hay theo Quy
chuén ky thuat xay dung qudc gia 2019 (quy mé téi thiéu clia
c6ng trinh, dich vu cdp don vi &) thi véi trudng mam non, cu
1.000 dan/50 chéu, chi tiéu dat 1a 12 m2/chéu; trudng tiéu hoc
¢ 1.000 dan/65 hoc sinh, vdi chi tiéu dat 1a 10 m?/hoc sinh...
Day la diéu rat dang suy nghi ?!

Vira mai day, chuyén hon 700 phu huynh phai boc tham
gianh suat vao Trudng Mam non Hoang Liét (quan Hoang Mai)
trong d6 c6 ca s& chinh dat tai khu d6 thi ki€u mau Linh Dam,
nai 20 nam qua nhiéu khu dat da c6 quy hoach dé xay dung
trudng hoc van dé hoang, hay quay ton lam bai dé xe, da gay
buic xtc du luan. Thuc trang thi€u dat xay trudng hoc hay thi€u
nguén vén dau tu xay dung ca s& giao duc nhu trudng mam
non, tiéu hoc khéng chi xay ra trén dia ban quan Hoang Mai
ma con xay ra nhiéu nai khac tai cac quan cta Tha d6, nhat la
cac quan trung tam nhu Hoan Kiém, Hai Ba Trung, Péng Da...
& nhiing noi nay, hau hét cac trudng déu c6 khuodn vién chat
hep so vdi tiéu chuin quéc gia. Khong dadm béo vé an toan
giao thong do tiém can sat duong giao théng do thi, luu lugng
Ot6 xe mdy rat cao, gay tac nghén giao thong trong cac gio hoc
sinh dén hoc va tan trudng. Rt nhiéu trudng c6 16p hoc vugt
qua quy dinh dén gan 50% hoc sinh. Thi€u san chai, khéng
gian xanh dé hoc sinh sinh hoat va rén luyén thé chat. Trong
khi d9, tai cac khu dé thi mai, cht dau tu khéng man ma véi
viéc xdy dung cac trudng mau gido, tiéu hoc cong l1ap ma thay
vao d6 la cac trudng quéc té€ véi hoc phi hang nam lén dén
nhiéu ngan dé-la My. Hodc néu khong la bang cach nay, cach
khac tdc déng ca quan ¢ tham quyén diéu chinh quy hoach,
thu hep dat xay trudng hoc dé xen cdy thém cac chung cu cao



Nhié

tang thu Igi nhuan. Trong khi d6, cdng tac thanh tra, kiém tra
viéc thuc hién quy hoach da dugc duyét rat 1ong léo, khéng
n6i la yéu kém, ma quy hoach xay dung khu vuc truc dudng Lé
Vén Luong kéo dai la minh chiing dién hinh.

Cé 1, chua khi nao Ha Néi khéng phai chiu nhiéu ap luc
tUr xa hoi vé phat trién gido duc, ké ca thoi diém nay. Theo
danh gia ctia S GD&DT vé hé thong trudng cong lap, thi tinh
dén hét nam 2021, toan thanh phé c6 2.835 trudng mam non,
phé théng va 1 trudng trung cap chuyén nghiép véi 70.199
16p, 2.206.906 hoc sinh, 138.090 gido vién, 72.796 phong hoc.
Nhung dé dap ung su phat trién bén viing ctia thanh phé, thi
chiing d6 chua du. Vi thé, theo Quy hoach mang Iugi trudng
hoc cia Ha N6i dén 2020 tam nhin 2030 dugc phé duyét nam
2012, thi dén 2030 thanh phé phai cai tao, xay mai 1.215 trudng
hoc (ké ca trudng ngoai cong lap); trong do, giai doan 2021 -
2030 xay mai 580 truong hoc vdi kinh phi khoang hon 40.360
ty dong (c6 331 trudng cong lap va 249 trudng ngoai cong lap).
Va dé thuc hién muc tiéu trén, Ha Noi can 17.940.531 m? dat
dé thi vai téng kinh phi 71.395 ty déng (trong s6 d6 c6 29.500
ty dong la nguén xa hoéi hoa). Ciing theo S& GD&BDT Ha N,
trung binh mdi ndm thanh phd c6 thém 60 nghin hoc sinh,
do d6 phai xay méi thém 35 truong hoc véi khodng 20 nghin
phong hoc (nhung ndm 2021 chi xay mdi dugc 30 trudng). Nhu
thé&, muc tiéu cai tao, xdy mdi 1.215 trudng hoc dén 2030 khé
thuc hién dugc? Nhin vao thuc té c6 thé thay viéc thiéu trudng
cobng lap bén canh yéu t6 khach quan nhu dan sé ca hoc tang
qua nhanh, con co ca yéu t6 chd quan, vé tam nhin quy hoach
va quan ly quy hoach. Cu thé: Trong céng tac quy hoach, thanh
phd phai tinh toan dén viéc dan s6 sé gia tang, dé con danh
quy dat cho xay trudng hoc theo quy dinh ctia phap luat. Doi
véi nhiing noi da cé quy hoach hoac chd truong danh quy
dat cho viéc xay trudng thi phai quan ly chat ché, kién quyét
khéng cho chuyén déi dat xay trudng hoc thanh cac dy an
khac théng qua viéc diéu chinh quy hoach.
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Chuyén hoc clia con tré la chuyén Ién clia quéc gia. N6
lién quan dén nhiéu mat ctia xa hoi. Tinh trang thi€u vang
trudng céng lap mau gido, tiéu hoc tai cac khu dé thi mai hay
trong cac quan noi thanh da dan dén viéc bé me & nai nay
nhung tré con lai phai di hoc nai khac. Gay nén canh Un tac
giao théng vao cac gid cao diém sang sém hay chiéu muon,
gdy hai cho stic khoe vi 6 nhiém moi trudng, mat thoi gian
cGa nhan dan. Theo cac chuyén gia kinh t&, nan tac dudng
ket xe & Ha Noi gay lang phi mdi nam lén t&i gan 13 nghin
ty déng (?!). Va chinh chuyén thi€u trudng hoc cling la mét
nguyén nhan dan dén su lang phi nay.

Nganh GD&DT dang quyét tam déi méi nang cao chat
lugng day va hoc, vi d6 la tién dé, 1a nén tang dé tao nén
ngudn nhan luc tai ndng cho dat nudc sau nay. D€ lam duoc
diéu do, thi trudc hét phai dap ting dugc chd hoc cho tré em
cac cap ma bat dau tir trudng mam non, tiéu hoc. Trudng phai
ra truong, I6p phai ra I6p la tu tudng chi dao ctia Chinh phq,
la mong muén clia cha me hoc sinh va ca xa hoi. Nhung dé
€6 trudng thi phai cé dat xay dung trudng hoc theo quy dinh
ctia phap luat, quy chuin ctia Nha nudc. Trong khi hang tram
du &n bat déng san “treo”, bi st dung sai muc dich nhiéu nam
nay, gay lang phi dat dai, nguén luc cta xa héi; hang ngan van
mét vudng dat xay trudng hoc theo quy hoach bi lan chiém, bi
chuyén déi muc dich st dung... Cach day vai nam Tha tudng
Chinh pha da c6 chi dao di dgi cac co s& cong nghiép gay 6
nhiém moi trudng , tru s mot sé Bé nganh, trudng dai hoc,
bénh vién... ra khéi khu vuc noi dé dé danh dat cho xay dung
cac cong trinh cong cdng, cdng vién, cay xanh. Day la co héi rat
I&n dé€ Ha Néi cht dong 6 quy dat xay dung trudng hoc, co s&
gido duc cong lap.

Khé khan con nhiéu, nhung diéu kién thuan lgi trong phat
trién van héa gido duc & Thii dé trong thdi ky 4.0 1a rat 16n.

Van dé con lai la tai nang, tam huyét va su quyét liét trong
chi dao diéu hanh ctia chinh quyén thanh phé ma théi.
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Gidi phap thuc day phat trién céng trinh xanh:
Kinh nghiém é mét sé quéc gia trén thé gidi
va khuyén nghi cho Viét Nam

Solutions for promoting green building development: Experiences from other countries and

recommendations far Viet Nam
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TGM TAT

Day manh phat trién cang trinh xanh (CTX) |3 mat trong nhiing gidi
phép trong tdm cia nganh Xay dung huéng tdi muc tigu ting
cuing sir dung tigt kigm va higu qué nang lrgng, tai nguyén, giam
thiéu phat thai khi nha kinh tir céc cong trinh xay dyng ndi rigng va
nganh Xay dung ndi chung, gdp phén vao viec thuc hign cam ket
qudc t& coa Viet Nam tai COP 26 vé phat thai rang bang "0" vao
ndm 20a0. Dya trén viec danh gia hién trang phat trign CTX @
trong nuac va tham khéo kinh nghiém @ céc nuac trén the gidi, bai
bao nghién cou da dé xudt mat sd gidi phap ddi vai cac co quan
quéan Iy Nha nudc, cac ngan hang, td chic tai chinh, tin dung, céc
don vi tu van CTX va cac doanh nghigp sén xuft san pham, thiét bj,
vat liéu xay dung, chi ddu tu phét trién cac du an CTX nham thic
ddy phat trién CTX & Viet Nam.

Tir khaa: Cang trinh xanh; co si phap ly; chinh sach vu dai; nang
cao nang luc.

ABSTRACT

Promating green building development is one of the key solutions for
construction sector towards the goal of increasing saving and
efficient use of energy and resources, reducing greenhouse gas
emissions from buildings in particular and construction sector in
general, thereby contributing to the implementation of Vietnam's
international commitment at COP 26 on reaching net zero emissions
by 2050. Based on the analysis of the existing status of green building
development in Viet Nam and the relevant experiences from other
countries, this study has proposed solutions for governmental
agencies, banks, financial and credit organizations, green building
consulting companies and enterprises producing equipment and
building materials, green building investors to promote the
development of green buildings in Viet Nam.

Key words: Green buildings; legal bases; incentive mechanisms;
capacity building.

1.GIGI THIEU

& Viét Nam, nganh Xay dung gitr mét vai trd quan trong trong co
cau nén kinh té va c6 su lién quan dén nhiéu nganh, linh vuc khac. Tiéu
thu nang lugng trong linh vuc xay dung bao gébm khu vuc céng nghiép
va dan dung chiém tir 37 - 40% téng tiéu thu nang luogng quéc gia. Cling
vGi cac nganh kinh té khac, nganh Xay dung ddng mét vai trd quan
trong trong thuc hién cdc muc tiéu tang trudng xanh clia nudc ta nhu
dugc néu trong “Chién lugc Quéc gia vé Tdng trudng xanh giai dogn 2021-
2030, tdm nhin 2050" dugc ban hanh theo Quyét dinh s6 1658/Qb-TTg
ngay 01/10/2021 ctia Tha tudng Chinh phd. Cling theo Nghi dinh s6
06/2022/ND-CP ngay 07/01/2022 cta Chinh pht “Quy dinh giam nhe
phdt thai khi nha kinh va bdo vé tdng 6-dén”", cat gidm phat thai khi nha
kinh d6i vai cac linh vuc clia nganh Xay dung (cac qua trinh cong
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nghiép, san xuat xi mang, toa nha) cling déng vai trd quan trong trong
viéc thuc hién muc tiéu gidm nhe phéat thai khi nha kinh t6i thiéu giai
doan dén ndam 2030 cua Viét Nam. Quyét dinh s6 385/QD-BXD ngay
12/5/2022 clia B6 trudng B Xay dung Phé duyét “Ké hoach hanh déng
ctia nganh Xdy dung ting phé véi bién déi khi hau giai doan 2022-2030, tdm
nhin d@én ndm 2050 thuc hién cam két cia Viét Nam tai COP 26" da dat ra
muc tiéu nang cao nang luc quan ly Nha nudc vé bién d6i khi hau va kha
nang (ing phé clia nganh Xay dung véi tac déng clia bién déi khi hau; sir
dung tai nguyén, nang lugng hiéu qua, phat trién nganh Xay dung bén
viing gop phan dat dugc cam két clia Viét Nam tai COP 26 vé phét thai
rong bang “0” vao ném 2050.

& nhiéu nudc trén thé gidi, phat trién cac CTX a mét trong nhiing
gidi phap trong tdm, quan trong ctia nganh Xay dung nham hudng tdi



muc tiéu s&r dung nang lugng tiét kiém va hiéu qua, giam thiéu phat thai
khi nha kinh tir cac cong trinh xdy dung noi riéng va nganh Xay dung néi
chung. Nghién cliu & cac quéc gia cho thdy CTX c6 thé ¢t gidm 50%,
48% va 5% lugng phat thai cac-bon trong tiéu thu nudc, quan ly chat
thai ran va giao théng so vai cac cong trinh théng thudng (Chen va cong
su, 2022). V6i nhiing lgi ich kinh t€, xa hoi, méi trudng ctia CTX, nhiéu
quéc gia da dua ndi dung phat trién CTX vao cac chuong trinh nghi su.
Céc chién lugc, chinh sach va quy dinh @& thic ddy phat trién CTX da
dugc thuc hién va da dat dugc nhing thanh tuu néi bat & mét s6 quéc
gia. C6 thé néi phat trién CTX la xu hudng tat y&u & cac nudc trén thé gidi
dé gép phan thic ddy “xanh héa” nganh Xay dung va chuyén déi thi
trudng xay dung theo hudng bén viing, hiéu qua, va bao vé méi truong.
Trong bGi canh hién nay, phat trién CTX tai Viét Nam la mét trong nhing
gidi phap hiéu qua, kha thi, khéng nhimng gép phan nang cao chét lugng
cac cong trinh xay dung va dap Uing nhu cau chat lugng cudc séng cho
ngudi dan, ma con gop phan thiét thuc vao viéc thuc hién théa thuan,
cam két quic t€ cha Viét Nam vé gidm thiéu phat thai khi nha kinh
(Nguyén Céng Thinh, 2021). Khuyén khich, thic day phat trién CTX gép
phan cat gidam khi nha kinh ciing da dugc néu trong mot sé van ban
phép ly gan day bao gom Quyét dinh s& 882/QD-TTg ngay 22/7/2022
clia Thu tudng Chinh phii phé duyét “Ké hoach Hanh déng Quéc gia vé
Tdng trudng xanh giai dogn 2021-2030" va Quyét dinh s6 888/Qb-
TTgngay 25/7/2022 clia Thi tuéng Chinh phd phé duyét “Bé dn vé
nhiing nhiém vy, gidi phdp trién khai két qua Hoi nghi ldn thir 26 cdc bén
tham gia Céng uGc khung cta Lién hgp quéc vé bién déi khi hau (H6i nghi
COP26)".

Xudt phat tir boi canh trén, muc tiéu chinh cta bai bao nay la
nghién ctiu téng quan kinh nghiém vé thuc hién cac gidi phap phat
trién CTX & cac qudc gia trén thé gidi, tir d6 dua ra mot s6 khuyén nghi
phu hgp véi diéu kién thuc tién nham tiép tuc thic ddy manh mé viéc
phat trién CTX & Viét Nam.

2. MOT SO NGHIEN CUU VE GIAI PHAP PHAT TRIEN CTX & CAC
QUOC GIA TREN THE GIOI

Cho dén nay, lan séng phat trién CTX da hinh thanh va phat trién
manh mé, tr& thanh “Cudc cach mang CTX” trong linh vuc xay dung va
lan tda tGi hon 100 qudc gia trén thé gidi (Nguyén Ngoc Hong Linh,
2021). M6t s6 nghién ctru da thuc hién khao sat, phan tich va danh gia
cac yéu t6 quan trong va cac giai phap goép phan cho su phat trién
thanh céng clia CTX & cac nudc trén thé gidi. Theo nghién cliu clia cac
tac gia Chen va cdng su (2022), c6 nam yéu té quan trong dong vai tro
quyét dinh trong viéc thic ddy phat trién CTX bao gém: "hop tdc gitia
cdc bén lién quan”, "yéu cdu bdt budc", "co ché khuyén khich", "cam két
cua tdt ca nhiing ngudi tham gia du dn', "thiét k€ tich hop". Nghién ctu
da cho thdy su hgp tac chat ché gilra cac bén lién quan (gém ca co
quan quan ly Nha nudc) c6 vai trd chinh trong thuc ddy phét trién CTX.
Kha nadng thanh céng clia cac du an phat trién CTX sé tang 1én néu tat
ca cac bén lién quan c6 cling muc tiéu trong viéc phat trién CTX va cd
su hgp tac chit ché dé dat dugc muc tiéu chung d6.

Doi véi cac co quan quan ly Nha nudc, xay dung va thuc hién cac
"yéu cau bat budc" va "co ché khuyén khich" la cac gidi phap khong
thé thiéu. Cac yéu cau bat budc la cac quy dinh phap ly va luat ma céac
bén lién quan can phai tuan tha theo. Vi dy, Trung Quéc da quy dinh
rang cac toa nha van phong do Chinh pha dau tu von phai dugc xay
dung déap Ung cac tiéu chi cia CTX va phai dang ky dat chiing nhan
CTX. Déi v6i cac yéu cau bat budc, cac ca quan quan ly Nha nudc can
€6 su xem xét ky ludng trong qua trinh thuc hién dé dat dugc hiéu qua
thac ddy CTX ma khoéng gay tac dong tiéu cuc dén déng luc phét trién
CTX clia cac bén lién quan. Ca ché khuyén khich c6 thé bao gém cac
chinh sach hé trg tai chinh, giam thué va trg gi, 1a nhiing giai phap
hiéu qua dem lai lgi ich cho cac bén lién quan. M6t s6 gidi phap

khuyén khich khac nhu don gian hoa quy trinh va cac tha tuc hanh
chinh cling c6 hiéu qua déi véi viéc thac ddy phat trién CTX (Chen va
cdng sy, 2022). Cac yéu t6 "yéu cau bat budc” va "ca ché khuyén khich"
¢6 thé bd sung, hé trg cho nhau. Pay la nhitng giai phap hiu hiéu dé
céac cd quan quan ly Nha nudc c6 thé can thiép va cé dinh huéng phu
hop d6i véi su phat trién thi trudng CTX. Cac yéu cau bat budc cung
cap nén tang cho phat trién CTX va ddm bao ring cac muc tiéu phat
trién CTX do Chinh phu d3t ra dugc thuc hién thanh céng. Vi du, Bd
Nha & va Phat trién D6 thi - Néng thén Trung Quéc da ban hanh Ké
hoach Hanh déng phat trién CTX vao nam 2020, quy dinh rang ty lé
dién tich xay dung clia cac CTX dugc xdy dung mdéi phai dat 70% vao
cudi nam 2022. Yéu cau bat budc nay ti chinh quyén trung uong da
dat ra mot muc tiéu ré rang cho chinh quyén cac dia phuong. DE dat
dugc muc tiéu d6, chinh quyén céac dia phuong da xay dung ké hoach
thuc hién céac gidi phap phu hgp vai diéu kién cta dia phuong do, bao
gém ca mét s6 ca ché khuyén khich tai chinh cho cac nha dau tu phéat
trién CTX nhu hoan phi, gidm phi va mién phi.

Nghién ctu clia Chen va cong su (2022) ciing cho thdy yéu t6 "cam
két cla tat ca nhiing ngudi tham gia du an" cling la mét trong s cac yéu
t6 quan trong gop phan vao suthanh céng clia cac du an phat trién CTX.
Mét nghién cliu & Hong Kéng da cho thdy rang 10 trong s6 11 nha dau
tu phat trién CTX tin rdng cac cam két clia cong ty ho déi véi tinh bén
viing la rat quan trong d8i vdi cac du an phat trién CTX (Gou va cong sy,
2013). Y&u t6 nay thé hién dong luc ndi bd clia cc bén lién quan trong
viéc phat trién cac CTX. Viéc &p dung "Thiét ké tich hgp" trong toan bd
vong ddi clia cong trinh (tU budc xac dinh dia diém cong trinh dén cac
budc thiét ké, xay dung, van hanh, bao tri va cdi tao cong trinh) thudng
dugc bao ham trong thiét ké cac CTX, vdi viéc tich hop thiét ké véi cac
gidi phap ky thuat dé t6i uu hda cac cong trinh. Vi vay, thiét ké tich hgp
yéu cau sy hgp tac lién nganh cla tat ca cac bén tham gia trong du an
(Wang va cong sy, 2021). N6 ciing chiing minh tam quan trong ctia yéu
t6 "hop tac gilia cac bén lién quan", dugc coi la diéu kién tién quyét cla
su thanh céng trong viéc phat trién cac CTX.

Theo nghién ctiu clia nhém tac gia Li va cong su (2020), cac gidi
phap thuc ddy phat trién CTX c6 thé dugc xem xét thuc hién & 05 cap
d6: (1) Cdp db Chinh phd; (2) Cp d6 doanh nghiép; (3) Cdp dé thuéc tinh;
(4) Cdp dé du dn; (5) Cdp do cd nhdn. Cu thé nhu sau:

(1) Cdp dé Chinh phi

Trudc tién, cac cd quan quén ly Nha nudc c6 thé xem xét viéc
ap dung dong thai cac gidi phap quan ly va cac cong cu kinh té
trong phat trién CTX. Céc gidi phap quan Iy bao gém xay dung va
thuc thi cac luat va quy dinh ¢6 tinh bat budc cling nhu céc chinh
sach khuyén khich dé thuc ddy phat trién CTX. Cac quy dinh vé co
ché khuyén khich va x& phat cac vi pham can r6é rang, ddm bao
tinh kha thi trong thuc té. Mét s6 cdng cu kinh té nhu trg gia truc
ti€p hodc ho trg gian ti€p théng qua giam lai suat vay vén dau tu
phat trién CTX c6 thé xem xét 4p dung. Vi du, cac doanh nghiép va
nha dau tu sit dung céng nghé tiét kiém nang lugng, nang lugng
tai tao va nang lugng méi bén viing trong phat trién CTX c6 thé
nhan dugc hé trg vay von dau tu vdi lai suat uu dai.

Thu hai, Chinh pht nén xay dung céc chuong trinh, dy én nghién
clu va tdng cudng tai trg cho cac nghién cdu lién quan dén phét trién
CTX, nhu nghién ctu vé vat liéu tiét kiém nang luong, vat liéu xanh va
cong nghé xdy dung xanh... D3i véi cac nha dau tu phét trién CTX, Chinh
pha c6 thé xdy dung va thuc hién cac chuong trinh, du an phé bién
thdng tin vé Igi thé canh tranh va lgi ich thi trudng clia cac dy an cong
trinh xanh. Dong thdi, cac ca quan quan ly Nha nudc co thé cung cap
thém cac hé trg ky thuat can thiét nham khuyén khich cac doanh
nghiép, nha dau tu thuc hién cac nghién clu phat trién gidi phap CTX.
Ca ché khuyén khich phat trién CTX & mot s6 nudc trén thé gidi dugc thé
hién tém tat 3Bang 1.
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Bang 1. Ca ché khuyén khich phat trién CTX & mét sé quéc gia trén thé gidi

Coché Qudc gia Miic 86 khuyén khich Tiéu chi Hiéu qua thuc hién Ngudn tham
khuyén khich khdo
Uu dai thué tai san 15%, 25%, 30%, 40%, 50%, ty Ié thay ddi theo | Uu ddi danh cho céc thiét bi dd diéu kién. Anh huéng tich cuc dén su | Pablo-
cac thanh pha. Mc @ khuyén khich phu thudc vao thu ngan | phat trién cda CTX. Romero va
Ty Ban Nha séch cta chinh quyén dia phuong va mdc do | Rét dé giam sét. ongsu (2013)
s3n sang thic ddy cac (TX Giam chi phi dang ké dé phat
trién CTX.
Giam thé Nevada: gidm 25%, 30%, 35% thué tai san cho céc cong trinh xanh | Chiing nhan Silver, Gold va Platinum ctia LEED. | Anh hl{éng tich cyc dén sy | Shazminva
P dat ching nhan LEED Silver, Gold va Platinum (it nhat 5, 7, 10 | Mcdd tiét kiém nang lugng; phat trién cta CTX. ong sy (2016)
mién thué o . P e
diém cho tiét kiém nang lugng). (acthiét bi da diéu kién.
My North Carolina: Mién thué tai san toan bd cho cac thiét bi du diéu
kién.
Baltimore: giam 40%, 60% va 100% thué tai san cho cho cic cong
trinh xanh dat chdng nhén Silver, Gold va Platinum trong ba nam
tuong ting.
Dai véi cac ho gia dinh c6 thu nhap thap, muc tiét kiém chi phic6 | Mic trg cdp dugc tinh theo khd nang chi trd | Tinh thu hit cao de Blaauw va
thé 1én tdi 30%. clia chti cong trinh. McGregor
New $ 3,50/m2 cho hé thdng sudi trén hodc dudi san. Trg gia chi danh cho cac thiét bi du diéu kién. (2008)
Zealand $ 500 doi vdi mot thje”t bi dugc phé duyét thudc Dy dn Nang lugng
Sach, vi du: mot thiét bi bom nhiét.
$300 d6i véi mot thiét bi luu trir dién vao ban dém.
$100 cho viéc dé bo mot [0 sugi hién co.
DG v6i nha phét trién/chd s& hitu cong trinh, 1én dén $300.000 cho | Du &n phét trién tw nhan méi véi tdng dién | Quj cam két toan bd cho 102 | HwangvaNg
c6ng trinh xanh dat chiing nhan Green Mark Gold, $2.500.000 cho | tich san it nhdt la 2000 m2. dy an, v6i 62 du an dat ching | (2013)
cong trinh xanh dat chiing nhan Green Mark Gold™“, $3.000.000 | Cdng trinh phai dat dugc ching nhan BCA’s | nhan Green Mark Gold, 14 du
Tro gia chﬂo cong t’r‘|nh xanh dat ching nhan Greep Mark Platinum. Green Mark Gold hodc cao hon k€ tif ngay | dn dat ching nhan Green Mark
’ Singapore Dai vai kién tric su va ky su o dién 1én dén $50.000 cho cong trinh | 23/5/2008 trG di. Gold™™ va 26 du &n dat chiing
xanh dat chiing nhan Green Mark Gold, $80.000 cho cng trinh | B6i v6i cic cong trinh dat ching nhan Green | nhén Green Mark Platinum.
xanh dat ching nhan Green Mark Gold®, $100.000 cho cong trinh | Mark Gold®* va Platinum, muc tiét kiém nang | Hiéu qua.
xanh dat ching nhan Green Mark Platinum. Iuigng tdi thi€u tuong dng la 25% va 30%.
Uu dai tién m3t thay d6i theo cdp do xép hang
Green Mark.
Quy mo tai chinh Ién dén 100 triéu RM va 50 triéu RM trong téi da | Ap dung cong nghé xanh trong xéy dung, van | Ngay cang c6 nhiéu cong ty | Aliaghava
15 ndm va 10 nam cho nguoi san xudt va ngudi st dung. hanh va phé dd cac cong trinh. phat trién CTX. Ong su (2013)
Malaysia Hoan lai 2% lai suat. (TX dugc chiing nhan tang tir 1
60% dadm béo tai chinh cho hgp phan xanh. [én 137 tlr ndm 2009 dén ndm
2013.
Vu di . Cho vay khdng lai sudt. Mua thiét bi tiét kiém ndng lugng theo quy | Hiéu qua vé mat thu hit ngudi | Zhaova cong
u dai vay von , ) "
duty My dinh. geu‘ dung; o su(2012)
[t hiéu qud han cdc uu dai thué.
Tuy thudc vao dién tich san clia cac tinh nang xanh da diéu kién | BEAM Plus. Ké tir khi bat dau vao nam | HKGBC (2016)
(Ién dén 10% tdng dién tich san). Hudng dan thiét ké cong trinh bén viing. 2011, s6 lugng dy an BEAM
Hong Kong (dc dac tinh xanh. Plgs dang ky da tang 416 cho
dén ndm 2015, trong khi truéc
N . nam 2011, chi ¢6 225 dy an
Thudng chi tiéu dnaki b ona 14 nam
quy hoach kiéhn — — — — — SOy TOG Org - 7am.
PPN (ong trinh xanh dat chling nhén Green Mark Platinum c6 thé dugc | Cong trinh xanh dat ching nhén Green Mark | Sau 4 ndm (2009-2013), tong | BCA (2014)
tric (tdng dién g R A > s 1% 12 PPN
tich s3n, ting thAuong‘ZA) tong dién tlch san (Euy thudc vao gidi harll 5090 m ). Go[d tr? Ién. R i dién tich san c,ua dc cﬂong trinh
mit 46 xdy (Cong trinh xalnh dat ching nhan Green Mark Gold™* ¢6 thé dugc | Phan thudng theo tong dién tich san thay doi | xanh dat ching nhén Green
d uﬁg ) thuding 1% t8ng dién tich san (tly thudc vao gii han 25.000 m?). tly theo phan loai cla Green Mark. Mark tang 34,% triéu m?, trong
’ Singapore khi trudc do, tong dién tich san
tang thém cla cdc (X dat
ching nhan Green Mark chi
tang 14,2 triéu m? trong vong
4nam (2005-2009).
P Viéc cdp phép thong thudng co thé mét vai thang hodc lau hon, | Tét & cdc cong trinh dugc chiing nhan LEED | H&p dan hon cdc uu dai tién | USGBC(2014)
Cap phép . X ax o looa " S e o n B
nhanh My dan dén (,hl phl xay Flung nhiéu han, trong khi viéc cap phép uu | trélén. mat.
tién c6 thé mat it nhat la 7 ngay.
Gidm phi xem xét cdp phép hodc cc quy trinh cdp phép khac Tt cd cdc cong trinh dugc chiing nhan LEED | Hiéu qud, nhung it hiéu qud | Bondva
My trG 1én. hon cac khuyén khich lién quan | Devine (2016)
dén kinh doanh, nhu gidm
Gidm phi thué va trg gia.
King $15.000 cho cdng trinh dat ching nhan LEED Silver. Tdt ca cac cong trinh xanh dugc ching nhan | Rét phd bién, 52% chinh quyén | USGBC (2009)
County, Mj $20.000 cho cdng trinh dat chitng nhan LEED Gold. LEED Silver trg én. dia phuang thuc hién.
! $25.000 cho cdng trinh dat chiing nhan LEED Platinum.
Pasadena $15.000 cho cdng trinh dat ching nhan LEED Certified. (@) du:}c chiing nhan LEED; Cac khodn trg cdp | Rét phd bién, 52% chinh quyén | USGBC (2009)
Trocip Californial $20.000 cho cdng trinh dat chiing nhan LEED Silver. thay doi theo muic do chiing nhan LEED dia phuang thuc hién.
’ My ’ $25.000 cho cdng trinh dat ching nhan LEED Gold.

$30.000 cho cdng trinh dat chiing nhan LEED Platinum.
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D& dam bao rang thi trudng CTX dugc phat trién, cac co
quan quan ly Nha nudc nén gidi quyét trudc “cac rao can thong
tin d6i v&i CTX". Théng qua cac phudng tién truyén théng
chinh théng, cac co quan quan ly Nha nudc c6 thé théng tin
mot cach rong rai, thuong xuyén vé cac lgi ich cta CTX, nham
nang cao nhan thic clda cac bén lién quan vé CTX. Déng thai,
cac cd quan quan ly Nha nudc cling can thé hién vai tro quan ly,
gidm sat cac hoat dong truyén théng, ti€p thi clia cac doanh
nghiép, chl dau tu d6i vai cac du an phat trién CTX, dam bao
tinh cong khai, minh bach cla cac dy an trén thi truong xay
dung.

Thuc hién giam sat xa hoi théng qua co ché cla bén thi ba
cling 1a mét gidi phap ma cac cd quan quan ly Nha nudc cé thé
xem xét thuc hién. Mot s6 qudc gia nhu Hoa Ky, Nhat Ban.
Australia, Malaysia, Singapore... da phat trién mét loat cac hé
théng danh gia, dan nhan, ching nhan cho CTX, vat liéu xanh
va thiét bi xanh nham giam sat va kiém soat chat ché déi véi su
phat trién cha thi trudng CTX. Dong thdi, xay dung va thuc hién
co ché phu hgp dé ngusi dan cé thé tham gia vao qua trinh
giam sat nay, véi muc dich khéng chi hé trg viéc van hanh hé
théng gidm sat ma con tao ra su lan tda rong rai cac kién thuc
va théng tin vé CTX trong xa hoi.

Cac co quan quan ly Nha nudc cé thé xem xét ap dung cac
gidi phap tai chinh da kénh dé thic ddy sy phat trién clia cac dy
an CTX. Véi xu huéng phat trién cla thi trudng cac-bon & nhiéu
qudc gia trén thé gidi, cdc san pham va dich vu tai chinh cac-
bon, hoat ddng trao d6i han ngach phat thai khi nha kinh va tin
chi cac-bon sé dugc phat trién manh trong giai doan téi. Cac
gidi phap xay dung va hoan thién hé théng tai chinh céc-bon
(tin chi cac-bon, trai phiéu cac-bon...) nén duoc tich hgp véi
cac linh vyc ctia nganh Xay dung, qua d6 cung cap nhiéu kénh
tai chinh han nham hé trg phat trién cac du an CTX.

(2) Cép dé doanh nghiép

Xay dung thuong hiéu va uy tin tot la muc tiéu lau dai cda
bat ky mot doanh nghiép nao. Trong nganh Xay dung, khuyén
khich cac doanh nghiép thuc hién cac du an dau tu phat trién
CTX 6 thé gop phan nang cao thuong hiéu va uy tin cta ho,
qua d6 thac ddy quang ba hinh dnh xanh va tang kha ning
canh tranh vé hinh cta doanh nghiép, mang lai nhiéu doanh
thu hon va Igi nhuan cao hon cho doanh nghiép. Nghién ciu
cta Abidin va Powmya (2014) da cho thdy cac du an CTX
thudng co ty 1é 1ap day cao han va cé co hodi cho thué t6t hon,
dan dén Igi nhuan dau tu cao hon. Nghién clu cta cac tac gia
Andelin va cong sy (2015) da chi ra rdng & cac nudc Bic Au,
déng luc quan trong nhat thic ddy su tham gia clia cac nha dau
tu vao cac dy an CTX la huéng t&i muc tiéu nang cao thuong
hiéu va uy tin cta doanh nghiép. Ngoai ra, déi véi cac doanh
nghiép, thyc hién cac dy an CTX con la cam két thuc hién trach
nhiém xa hoi. Cac nha dau tu bat déng san, nha dau tu phat
trién CTX dang ngay cang c6 xu hudng gia tang thuc hién trach
nhiém xa hoi cla doanh nghiép dé tao su tin tudng cta khach
hang va su quang ba tét cho doanh nghiép (Newell, 2008).

G cép dod doanh nghiép, mot s6 gidi phap cé thé thuc hién
dé thuc ddy su phat trién ctia CTX. Trudc tién, cdc doanh nghiép
dau tu phat trién CTX nén tao 1ap va nang cao hinh anh xa hoi
va uy tin cla doanh nghiép théng qua: (i) ddy manh thuc hién
cac du an trinh dién vé CTX nham cht déng thuc hién trach
nhiém xa héi va tao dung hinh anh tich cuc vé st dung nang
lugng tiét kiém, hiéu quad va bado vé méi trudng cla doanh
nghiép, ndng cao su tin tudng va dong thudn cla ngudi tiéu
dung vé gia tri va Igi ich cta CTX; (ii) thay d6i cach thuc thu hat

khach hang véi cac hoat ddong nang cao nhan thic xanh cuda
ngudi tiéu dung thong qua cac hinh thic va cac kénh quang
cdo thong tin da dang; (iii) xay dung d6i ng nhan vién quan ly
tai san c6 nang luc va c6 kinh nghiém vé CTX, ddm bao su van
hanh chuyén nghiép dap (ing cac tiéu chudn van hanh ctia CTX.

Doéng thai, cac doanh nghiép nén chu déng, tang cudng
hgp tac véi cac trudng dai hoc, vién nghién cliu dé thuc day
nghién clu phat trién cac giai phap céng nghé xanh, bén viing,
tng dung trong CTX. Théng qua viéc phat trién va ting dung
cac cdng nghé, giai phap mdi, bén viing cho cac céng trinh xay
dung hodc mé& rong pham vi sdn pham cla cac cong trinh xanh,
cac doanh nghiép c6 thé hinh thanh céc thuong hiéu cla riéng
ho dé déap ung cac nhu cau khac nhau trén thj trudng.

(3) Cdp dé thuéc tinh

Mot s6 khia canh chinh c6 lién quan dén CTX & cap do
thuéc tinh bao gébm cac chi phi (chi phi dau tu, chi phi giao
dich, chi phi van hanh,..). Mét uu diém néi bat cta CTX la
khéng chi gitp céi thién chat lugng méi trudng séng ma con
mang lai gia tri gia tang va thu nhap tu viéc cho thué cong trinh
cho chi s& hitu. So véi cac loai cdng trinh thong thudng, cong
trinh xanh giup gidm dang ké chi phi xét trong toan b vong
doi clia céng trinh. Nghién ctu clia cac tac gid Devine va Kok
(2015) 8 My da cho thay rang CTX dugc ching nhan LEED va
ENERGY STAR c6 tan suat cho thué cao hon so véi cac cong
trinh théng thudng lan lugt 1a 3,7% va 2,7%, do dé gian tiép chi
ra rdng dau tu vao cac duy an CTX c6 thé lam gidm rdi ro trong
dau tu bat dong san. O cap d6 thuodc tinh, mot sé gidi phéap cé
thé dugc xem xét thuc hién dé thuc ddy su phat trién cuda thi
trudng céng trinh xanh. Chinh pht c6 thé st dung cac khoan
trg gid va uu dai tin dung dé gidm chi phi mua trd trudc cla
CTX va giam &p luc tai chinh déi v&i ngudi tiéu dung vé chi phi
dau tu CTX. C6 thé xem xét 4p dung bién phap hé trg tai chinh
dua trén chi phi gia tang cta CTX va trg gia dua trén muc do
tiét kiém nang lugng cta CTX. Vé uu dai tin dung, |ai suat vay
von dau tu cla ngan hang cé thé dugc an dinh theo xép hang
sao, muc chiing nhan cta CTX. Khi ngudi tiéu dung ddng ky vay
von dau tu, mot sé uu dai c6 thé dugc xem xét trong diéu kién
phu hop nhu gidm chi phi giao dich va diéu kién vay von ngan
hang, tang han muc cho vay clia ngan hang, giam lai suat cho
vay cla ngan hang trong pham vi cho phép, rit ngan thai gian
xem xét, phé duyét hé so vay von, hoac kéo dai thai han khoan
vay...
(4) Cdp dé du dn

Trong boi canh cla cudc cach mang céng nghiép 4.0, cac
du &n phat trién CTX can xem xét (ing dung cac giai phap céng
nghé thong tin nhu dién todn dam may, internet van vat, moé
hinh théng tin cong trinh (BIM)... két hgp vdi cac giadi phap kién
tric thong minh, bén ving trong qua trinh trién khai dy &n, vdi
muc tiéu chinh la dat dugc hiéu qud cao trong qua trinh xay
dung clng nhu qua trinh van hanh CTX, nang cao hiéu qua st
dung nang lugng va tiét kiém tai nguyén moét cach téi da co
thé.

(5) Cép d6 cd nhén

Theo nghién clu ctia nhém tac gid Pilkington va cong su (2011),
mot s6 yéu t6 gop phan thac day su phat trién cla thj trudng CTX &
cap d6 ca nhan chud yéu lién quan dén yéu té tam ly nhu nhan thic,
thai dé, hanh vi cia ca nhan (chd s& hiiu hodc ngudi thué) déi vai
CTX. Nghién ctu cta Li va cong su (2018) da chi ra rang cac yéu té
nay c6 thé anh hudng dang ké dén muc dé sdn sang chi tra, dau tu
cho CTX cla ngudi dan. Nghién ctiu clia cac tac gia Zhao va cong su
(2015) cho thay réng phat trién cac du an CTX khong chi can huéng
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t6i muc tiéu nang cao hiéu qua s dung nang lugng ma con phai
hudng dén dap ting su hai long clia ngudi tiéu diing, nang cao chat
lugng cudc séng, qua dé dat dugc su chap thuan va ang ho cda
céng ching d6i vsi CTX. Nghién ctu cta Aliagha va céng su (2013)
cho thay rang khach hang dau tu cho cac CTX khong chi vi ho c6 thé
tiét kiém dugc cac chi phi st dung nang lugng ma ho con mong
mudn hanh déng dé gop phan giam thiéu tac dong bién déi khi hau.
Do d6, & cap do ca nhan, mét s6 gidi phap c6 thé dugc thuc hién dé
g6p phan thuac ddy su phat trién cda thi trudng CTX bao goém: (i) tu
gdc d6 tam ly va hanh vi ctia khach hang, viéc thiét ké cac giai phap
CTX nén dugc két hgp vai viéc xem xét nhan thiic va tam ly cda
khach hang, khuyén khich khach hang hinh thanh nhiing suy nghi,
quan niém tich cyc vé trach nhiém bao vé moi trudng; (i) chd dau tu
phét trién CTX nén ting cudng danh gia nhan thuc cta khach hang
déi vai cac gidi phap CTX, dé€ khach hang c6 thé hiéu rd va van hanh
t6t cac hé théng ky thuat ciia CTX trong thuc té; (jii) chd dau tu phat
trién CTX nén khuyén khich khach hang tham gia cac hoat dong
khdo sat, danh gia muc do hai long cta khach hang sau khi sa hitu
CTX dé thu thap thong tin, phan héi tir khach hang. Cac théng tin
hitu ich nay c6 thé dugc tham khao trong viéc cai thién thiét ké,
quan ly va van hanh cac CTX.

3. HIEN TRANG VA MOT SO KHUYEN NGHI NHAM THUC PAY
PHAT TRIEN CONG TRINH XANH G VIET NAM

Mac du CTX da dugc phat trién & Viét Nam trong hon 10 ndm
qua, nhung thuc té& cho thdy téc do phat trién CTX & nudc ta chua
xUing vai tiém nang cla thi trudng xay dung trong nudc. Tinh dén
dau nam 2022, s6 lugng CTX mdi dat khodng 200 céng trinh véi
téng dién tich khodng trén 6 triéu m2 san xay dung - mét con s6 qua
khiém ton so vai s6 lugng cong trinh dugc xay dung (Nguyén Céng
Thinh, 2022). Trong s6 hon 200 CTX thi cong trinh ctia khéi tu nhan,
khoi doanh nghiép cé vén dau tu nudc ngoai dang chiém da s6, s6
céng trinh dugc dau tu tir ngan sach Nha nudc chiém ty @ rat it. Mot
s6 rao can dan dén viéc phat trién CTX & Viét Nam con cham la:

(1) Chua ¢6 cd ché, chinh sach bat buéc cac du an dau tu céong
phai xdy dung céng trinh theo tiéu chudn CTX nhu cac nudc Hoa Ky,
Trung Qudc, Singapore da thuc hién;

(2) Chua c6 céac ca ché uu dai tin dung hiéu qua, dé tiép can,
thi€u cac uu dai vé tha tuc hanh chinh cho cac du an dau tu xay
dung theo tiéu chuan CTX;

(3) Pinh muic kinh té ky thuat vé CTX cho céc du &n dau tu céng
con chua day du;

(4) Nang luc ky thuat va chuyén mén vé CTX clia cac déi tuong
lién quan con chua dap Ung dugc yéu cau;

(5) Nhan thuic ctia cac doi tugng lién quan vé cong trinh xanh
bao gém tlr co quan quan ly, chu dau tu, cac tu van ky thuat, tu van
xanh, ngudi thué, ngudi st dung cdng trinh, ngusi mua nha, mua
bat dong san con han ché, chua quan tdm ding muc dén céc san
pham, dich vu CTX, chua tao ra xu hudng bét budc phai dau tu xay
dung, quan ly van hanh cac cong trinh xay dung theo tiéu chuan
CTX.

Dua trén danh gia hién trang phat trién CTX va phan tich cac
nguyén nhan tac déng tdi téc d6 phat trién CTX & trong nudc, déng
thai trén co s@ tham khao kinh nghiém xay dung va thuc hién cac
gidi phap phét trién CTX & cac nudc trén thé gidi, mot sé giai phap
nhdm thic ddy phéat trién CTX & Viét Nam dugc khuyén nghi nhu
sau:

Dé6i véi cdc co quan quan ly Nha nuéc:

(1) Hoan thién hanh lang phép ly, hé thong van ban quy pham
phap luat, quy chudn, tiéu chuén, dinh muc kinh t& ky thuat, huéng
dan ky thuat cho hoat dong phat trién CTX.
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(2) Xay dung va thuc hién ca ché chinh sach uu dai, khuyén khich
phét trién CTX (co ché huy dong va da dang hoa ngudn luc tai chinh
hé trg phat trién CTX; hé trg doanh nghiép ti€p cin cac nguén tai
chinh xanh clia cac td chiic trong va ngoai nudc; khuyén khich khu
vuc tu nhan tham gia phét trién cong trinh xanh; hé théng tai chinh
céac-bon va hoat doéng trao d6i han ngach phat thai khi nha kinh gén
vGi CTX...). Cong trinh xanh can dugc xem la mot trong cac déi
tugng dugc uu dai tin dung xanh theo quy dinh clia Luat Bao vé moi
trudng 2020 va Nghi dinh 08/2022/ND-CP cta Chinh phu.

(3) Xay dung va thuc hién cac quy dinh vé quan ly va giam sat
hoat dong danh gia, chiing nhan CTX (tiéu chudn, tiéu chi va hudng
dan danh gi, ching nhan CTX, céc loai san phdm vat liéu xay dung
xanh, than thién véi moi trudng; tiét kiém nang lugng; phat thai cac-
bon thap) va hudng téi cong trinh phat thai thap, cdng trinh phat
thai rong bang 0.

(4) Xay dung va thuc hién cac chuong trinh nang cao nang luc
(nang luc thiét k&, thdm dinh thiét k€, thi cdng xay dung va quan ly
van hanh céng trinh xanh) cho cac d6i tugng co lién quan.

(5) Tang cudng cdng tac truyén théng, nang cao nhan thic cta
cac bén lién quan vé CTX; quan ly, giam sat cac hoat dong truyén
théng, ti€p thi ctia cac doanh nghiép, chi dau tu déi véi cac du an
phét trién CTX, dam béo tinh cong khai, minh bach clia céc du &n
trén thi trudng xay dung.

(6) Xay dung va thuc hién céc chuong trinh khoa hoc cong nghé,
nghién cu va dng dung, d6i méi céng nghé lién quan dén phat
trién CTX (nghién cu va ing dung san pham vat liéu xay dung xanh,
tiét kiém nang lugng, thiét bi va cdng nghé hiéu qua nang lugng
trong cac cong trinh xay dung...); hé trg ky thuat, khuyén khich cac
doanh nghiép, cong ty thuc hién nghién ctu phat trién va ting dung
cac gidi phap CTX.

Déi véi cdc doanh nghiép, chi dau tu phdt trién cdc du' dn CTX:

(1) Xay dung va trién khai cac du an trinh dién vé CTX dé xay
dung, quang ba hinh anh, thuong hiéu va nang cao uy tin clia doanh
nghiép trén thij trudng xay dung.

(2) Cac doanh nghiép san xudt san pham, thiét bi, vat liéu trong
linh vuc xay dung can tdng cudng viéc nghién cliu, sdn xuat, ddy
manh viéc danh gia, dan nhan, chiing nhan san pham, thiét bi, vat
liéu xanh, tiét kiém nang lugng, than thién moéi trudng dé st dung
rong rai trong cac céng trinh, du an xanh.

(3) Pa dang hoa céac hinh thic, phuong thic quang ba, truyén
théng théng tin, tuong tac véi khach hang nham cai thién cac hoat
dong thiét k&, quan ly va van hanh cac CTX, dap ung nhu cau khac
nhau cua thij trudng.

(4) Phat trién doi ngl nhan vién, chuyén gia c6 nang luc va kinh
nghiém trong linh vuc CTX, ddm bao déap Uing cac tiéu chuan thiét
ké, quén ly va van hanh cta CTX.

(5) Cha déng, tdng cudng hgp tac véi cac trudng dai hoc, vién
nghién cu dé thuc ddy nghién cdu phat trién va ing dung cac giai
phap cdng nghé xanh, bén vimng, tiét kiém nang lugng trong CTX.

Déi véi cdc ngdn hang, té chic tai chinh, tin dung:

(1) Thiét k& cac chuong trinh hé trg, géi san pham tin dung xanh
dé uu dai, hé trg cho cac du an dau tu xay dung codng trinh dat tiéu
chi CTX.

(2) Nghién ctu 4p dung cac tiéu chi, tiéu chuin xanh trong cac
san phdm cho vay, san phdm dau tu cGa ngan hang té chic tai
chinh, tin dung nham dinh hudng khach hang va khuyén khich
khach hang I6ng ghép céc yéu cau tiét kiém nang lugng, tai nguyén,
bdo vé méi truong, gidm phat thai khi nha kinh trong hoat déng san
xuat kinh doanh ctia doanh nghiép va ngudi dan.

Dé6i véi cdc don vi tu'vén ddnh gid, ching nhén CTX:

(1) Xay dung d6i ngi nhan luc c6 du sé lugng, trinh d6 chuyén



mon dé tu van, danh gia, chiing nhan CTX d&i véi ca cdng trinh mdi,
céng trinh cai tao, bao gém tir gidi phap quy hoach, thiét ké, thi
céng, xay dung, quan ly van hanh dén bao tri cong trinh.

(2) Thudng xuyén cap nhat hé théng tiéu chi, tiéu chudn, tai liéu,
c6ng cu ky thuat dé st dung trong viéc tu van, danh gia, chiing nhan
CTX phu hgp véi chinh sach ctia Nha nudc, diéu kién kinh té xa hoi
va su phat trién clia cong nghé, thiét bi, vat liéu st dung trong linh
vuc xay dung.

4. KET LUAN

Vi téc dd d6 thi hoa tang trung binh 1%/nam va sé lugng cac
céng trinh xay dung, s6 lugng dién tich nha &, cong trinh thuong
mai, céng trinh cong cdng dugc xay dung moi nam khoang trén
dudi 100 triéu m? (Nguyén Coéng Thinh, 2021), tiém nang phat trién
CTX & Viét Nam trong nhiing nam tdi la rat I6n. D8y manh phat trién
CTX la huéng di dang, phu hgp véi cac chinh sach, chién lugc tang
truéng xanh quéc gia, khong nhitng gop phan nang cao chat luong
cac cong trinh xay dung va dap (ing nhu cau song chat lugng cao
cho ngudi dan, ma con tang cudng st dung tiét kiém va hiéu qua
nang lugng, tai nguyén, giam thiéu phat thai khi nha kinh tr cac
cong trinh xdy dung ndi riéng va nganh Xay dung noéi chung, gép
phan vao viéc thuc hién cam két qudc té clia Viét Nam tai COP 26 vé
dat muic phat thai rong bing “0” vao nam 2050. D€ thuc day phat
trién CTX & Viét Nam, nghién cliu nay da dé xuat mot sé gidi phap
déi vdi cac co quan quan ly Nha nudc, cac ngan hang, t6 chuc tai
chinh, tin dung, cac don vi tu van CTX va cac doanh nghiép san xuat
san pham, thiét bi, vat liéu xay dung, chd dau tu phat trién cac du an
CTX, dua trén viéc phan tich danh gia hién trang phat trién CTX &
trong nudc va tham khao kinh nghiém & cac nudc trén thé gidi.
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Nghién cuu anh hudng cua sgi hén hop dén
mot so tinh chat cua UHPC

Researching the effect of hybrid fiber on some properties of UHPC

> TS TRAN BA VIET ', KS LUONG TIEN HUNG 2, KS TRAN BA TU 2
Phé Chu tich Hoi Bé tong Viét Nam - VCA; Email: vietbach57@yahoo.com

2Cong ty CP Sang tao va CGCN Viét Nam.

TGM TAT:

UHPC la mat vat ligu tuong lai cia nganh Xay dung trong thé ky 21,
dé co thé ing dung ngay mat rong rai hon thi UHPC cén phai dat
durge higu qua lén vé ca kinh t& 1an ky thuat. Diéu nay bi chi phdi
bai nhiéu y&u td nhu gia thanh cia nguyén vat ligu ddu vao, dic
bigt 3 cdt spi thép cueng d cao. D& giap nang cao higu qua kinh
t€ ciia UHPC, co thé st dung sgi hén hop. Bai bao trinh bay két qua
nghién citu v& s &nh huéng coa ti 18 thanh phan hin hop soi (2
|oai sgi thép) dén tinh chat cia UHPC.

Tir khoa: UHPC; spi thép ma déng cuing do cao; sgi thép 2D, spi
thép 30; soi hén hop; bao duing nhigt &m; d chay xoe; cuang da
chiu nén; cudng da chiu kéo.

ABSTRACT:

UHPC is a future material of the construction industry in the 2(st
century. In order to be applied more and more widely in the
construction industry in Vietnam, UHPC needs to achieve great
efficiency in both economic and technical terms. This is influenced
by many factors such as the cost of input materials, especially
high-strength steel fiber reinforcement. To help improve the
economic efficiency of UHPC, mixed yarns can be used. This paper
presents research results on the influence of the ratio of fiber
mixture composition (2 types of steel fibers) on the properties of
[HPC.

Keywords: UHPC; high strength copper clad steel fiber; 2D steel
fiber; 8D steel fibe; fiber hybrid; heat maisture curing; flow;
compressive strength; tensile strength.

I. TONG QUAN

Nhing tién bd vé khoa hoc cong nghé vat liéu bé téng tai Viét
Nam trong hon mudi ndm gan day da dan dén su phat trién nhanh
chéng clia mét loai vat liéu téng hap gbc xi mang cé hiéu suat rat
cao, dé la bé tong siéu tinh nang (UHPC).

| ISSN 2734-9888

Nh& c6 cac dac tinh co hoc va dd bén lau vuat troi hon nhiéu
so vdi bé tong thong thuong hay cac loai bé tdng khac nén UHPC
tréd thanh moét su lua chon hop ly dé€ sir dung trong xay dung ha
tang giao thong va dan dung - cong nghiép.

Ngoai su phan cap t6i uu thanh phan cla cac nguyén vat liéu
dang hat cuing ty & nudc/chat két dinh (N/CKD) thap, dé san xuat
dugc UHPC dat hiéu qua I6n vé ca kinh té€ 1an ky thuat thi rat can

e iva ham e

inh 1. Su phan tan sgi thép trong cau tric UHPC
Cot sgi st dung trong cong nghé ché tao UHPC tai Viét Nam
hién nay la sgi thép cudng d0 cao (22400 Mpa) véi nhiéu kich
thudc hay ti 1é hudng sgi khac nhau. Trong nghién ctu nay da s
dung dén 2 loai sgi thép la sgi thadng (2D) va sgi mdc neo 2 dau (3D)
V@i cac ti 1& ham lugng khac nhau dé ché tao UHPC.

1.CO SG NGHIEN CUU

1.Tai liéu tham khao ap dung

- TCVN 2682:2009, Xi mang Pooc lang - yéu cau ky thuat;

- TCVN 4506:2012: Nudc cho bé téng va viia - yéu cau ky thuat;

- TCVN 8826:2011, Phu gia hod hoc cho bé téng va vira;

- TCVN 8827:2020: Phu gia khodng hoat tinh cao dung cho bé
tong va via - Silica fume va tro trdu nghién min;

- TCVN 9036:2011, Nguyén liéu dé san xuat thuy tinh - cét -
yéu cau ky thuat;

- TCVN 11586:2016, Xi hat 16 cao nghién min dung cho bé
tong va viia;

- TCVN 12392-1:2018: Sgi cho bé téng - phan 1: sgi thép;

- ASTM C230/C230M-21, standard specification for flow table
for use in tests of hydraulic cement.

- TCCS 02:2017/IBST, Bé tébng tinh nang siéu cao UHPC -
hudéng dan thiét ké két cau;

- NF P18-470:2016, Ultra High Performance Fibre Reinforced
Concrete - specifications, performance, production and conformity;



2.Cap phdi sit dung va cac théng tin khac Bdng 2. Két qua thi nghiém tinh chét co ly ciia 2 méu sgi thép
Bdng 1. Cdp phéi UHPC chung cho nghién ciu nay . . Két qua
UHPC- | Bon Néi dung Ponvi 90 | sei3D
Tén vat liéu Hybrid | vi Ti & huéng soi - 65 100
Xy LK 1 - - 1170 kg Ham lugng tap chat % 0 0
Chatkétdinh | Xi mdng + Silica fume + GGBS TT 12 soi sai kich thusc hinh hoc % 05 10
Cat thach anh | - 890 | kg Cuding d6 chiu kéo MPa 3200 2800
T6ng saithép | % thé tich so vai chat két dinh 5,0 %
Phu gia % thé tich so véi chat két dinh 8,4 %
N/CKD 0,163 -

Cac mau thi nghiém tinh chat co ly c6 kich thudc nhu sau:

- Cudng d6 chiu nén: mau tru d10xh20 cm;

- Cudng d6 chiu kéo: mau 5x10x50 cm;

Cac mau UHPC dugc bdo duéng & cung moét diéu kién: sau khi
dudc va lam phdng mat, mau dugc bao duéng am tu nhién; sau 24
gid tiép theo, mau tiép tuc duoc bdo dudng nhiét am tai 80 °C
trong thai gian 72 gid ti€p theo; mau tiép tuc dugc bdo duéng &m
tai diéu kién phong thi nghiém dén da 7 ngay tudi, roi dé tu nhién
dén 28 ngay dé thir két qua.

10
N 10 5
3 20
;
20 5
10
. e

10 10

< . -
Hinh 2. Minh hoa mau va cong tac tron, dic mau thi nghiém
Ki hiéu mau:
- AO0: Mau viia nén khéng st dung soi thép trong hén hgp
thanh phan;
- A1: Mau UHPC c6 st dung toan bd 5% sgi 2D trong hon hop
thanh phan;
- A2: Mau UHPC c6 st dung 4,5% soi 2D va 0,5% sgi 3D trong
hén hgp thanh phan;
- A3: Mau UHPC ¢6 st dung 4,0% sgi 2D va 1,0% sgi 3D trong
hén hgp thanh phan;
- A4: Mau UHPC c6 st dung 3,5% soi 2D va 1,5% sgi 3D trong
hén hgp thanh phan;
- A5: Mau UHPC c6 st dung toan bd 5% sgi 3D trong hon hop
thanh phan;

lIl. KET QUA NGHIEN CUU
1.Vat liéu st dung

¥

Hinh 3. Sgi thép 2D, sgi thép 3D va phu gia siéu déo diing trong nghién ctfu nay
Ngoai 2 sgi thép cudng do cao & bang trén, nghién cltu ngay
con st dung cac nguyén vat liéu thanh phan sau:
- Xi mdng PC40 dap ung TCVN 2682:2009;
- Silica fume dap ung TCVN 8827:2020;
- GGBS dap ung TCVN 11586:2016;
- Cat thach anh da qua sang tuyén dap tng TCVN 9036:2011;
- Phu gia siéu déo géc PCE dap ting TCVN 8826:2011;
- Nudc sach dap ting TCVN 4506:2012

Hinh 4. Xi mang, Silica fume, GGBS va cét thach anh st dung trong nghién ctu nay

2.Dd chay xoé clia cac mau hén hop UHPC - Hybrid

Bdng 3. Két qua thi nghiém dé chdy xoé ctia cdc mdu hén hop
UHPC - Hybrid

Ki hiéu mau Don vi DO chay xoe
A0 25,0
A1 21,4
A2 19,6
cm
A3 18,1
A4 17,7
A5 19,1
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3.Tinh chit co ly ctia cac mau UHPC - Hybrid
Bang 4. Két qua thi nghiém khdc ciia cdc méu UHPC - Hybrid

H‘m 5. Do chy xoé cla céc mau hén hgp UHPC - Hybrid thuc hién trén cone ASTM

Ay =3672x+0.0477
10.0 RE=0.9707

U'ng suit kéo, MP
=1
o

0.0 + T T T v T v v >
0.0 1.0 20 30 40 50 60 70 80
—Al1(VD) —Al(V2) Bién dang, %

Hinh 6. Ung sudt - bién dang kéo ctia cdc mau A1

11.0 4
§10.0 f

>

Jy =41.798x+0.138

Wy =17061x+ 1413

R>=10.8067

0.0 v ' r ; . : —n
00 10 20 30 40 50 60 70 80

£
——A2 (V1) =—A2 (V2) — Linear (1) —— Linear (2)Bi€n dang, %

Hinh 7. Ung suat - bién dang kéo cla cic mau A2

120 A 34 508+ 11643
11.0 4 R*=0.9125
10.0 1
9.0 -
8.0 -

Ung suit kéo, MPa

0.0 T v T T T T v >
0.0 10 2.0 3.0 4.0 5.0 6.0 7.0 8.0

——A3 (V1) ——A3 (V2) — Linear (V1) —— Lincar (v2) Bi¢lt dang, %

Hinh 8. Ung sudt - bién dang kéo clia cic mau A3

Loai mau Két qua, MPa
STT Chi tiéu
Kihieu | Mau Gawi | U9
; : binh
Vién 1 3,96
———————————— Rkéo  f-------------1 3,96
vién 2 -
1 A0 -
To1 120,9
------ o Rnén -------------1 124,0
T62 1271
Vién 1 8,89
———————————— Rkéo  f[-------------1 9,12
Vién 2 9,35
2 A1 -
T6 1 1341
------ - Rnén -------------1 130,8
T02 1274
Vién 1 9,42
------------ R kéo B R I ¥ § |
Vién 2 9,39
3 A2 -
To1 127,8
------ -----1 Rnén Ttmmmooomooo1 126,7
T62 125,5
Vién 1 10,58
———————————— Rkéo  [-------------1 10,41
Vién 2 10,24
4 A3 -
To1 135,5
------ o Rnén -------------1 137,2
T62 138,9
Vién 1 10,05
———————————— Rkéo  f-------------1 10,38
Vién 2 10,70
5 A4 -
T6 1 128,0
------ - Rnén -------------1 130,3
T02 132,6
Vién 1 10,92
------------ R kéo s------------10 11,29
Vién 2 11,65
6 A5 -
To1 1324
------ S Rnén s------------10132,2
T62 131,9

33 103x+ 1.2993

LR

IR

20 A7

110 -

s10.0 1
§ 9.0 1

v = 15.844x+1.3891
R*=0.8325

«g 8.0 1
g“;g 1 I
L 5.0
4.0
3.0
2.0
1.0
0.0 T T T T T T T >
0.0 2.0 3.0 40 0 6.0 7.0 8.0
—_—A4 (\}’10) —_—AS (Vg) i

——Linear (V1) ——Linear (V2) Bién dang, %o |

i
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Hinh 9. Ung suét - bién dang kéo clia cdc mau A4




Bdng 5. Théng s6 ky thudt ung sudt - bién dang khi kéo cta cdc
mau UHPC - Hybrid

Két qua thi nghiém Tile
Loai mau - " ¢
: A x Vétnit | Trung Gid tri Trung %
Thongs | g< tien | bish | Phahuj | binh
V| Ongsua, | 3% ] 3% 100.
3.96 3.96
) MPa } } 0
A0
V1 . 0.09 0.09
7777777 Bler:)dang, -1 009 |- 0.09 -
V2 oo . .
V1 X 5 7.90 8.89
------- U"ra;”at’ ---eeeeeed 772 (oo 992 | 846
V2 a 7.54 9.35
Al
Vi & 0.22 1.56
——————— B'e':,/da"g' o] 022 - 216 | -
V2 o 0.2 275
V1 g « 7.74 9.42
------- Unsl;uat, ---------1 823 [---------| 9.41 | 875 p— g _ :
V2 a 8.72 9.39 B . ’
A2 Hinh 11. Thi nghiém cudng d9 chiu nén, cudng d9 chiu kéo cdc mau UHPC — Hybrid
V1 . 0.26 221
------- Bendang, | " o5 || 2.6
v %o 0.64 ' 190 : ) IV. KET LUAN
i i e S dung bé sung sgi thép moc neo 2 dau (3D) vao thanh
V1 Ung sudt 9.27 10.58 phan hén hgp UHPC két hgp cung soi thdng (2D) van dém bao
- V L wa [T 8.94 [--------- 1041 | 85.9 dugc yéu cau vé tinh cong tac (d6 chay xoé) cho san xuét thi céng.
A3 2 8.61 10.24 e S dung hén hgp sgi (2D + 3D) lam tang cudng dé chiu nén
Vi Bién dan 0.44 2.70 la khong dang ké (< 5%) so véi viéc sit dung hoan toan sgi 2D hodc
------- %0 9 L] 033 [ 2.0 - sdi 3D.
V2 0.22 131 e S dung hén hgp sgi (2D + 3D) cho hiéu qua ky thuat tét vé
Vi ] ] 9.09 1005 cac gia tri ing suat, bién dang tai vét nut dau tién va tai gia tri pha
,,,,,,, Ungsudt, | 777 | huv, t3 §na d6 chiu kéo 1én 3 = 14% 5i viec st dung hoa
9.57 1038 | 92.2 y, tdng cudng do chiu kéo 1én 3 = 6 so V@i viéc st dung hoan
) MPa 10.04 10.70 toan sgi 2D.
L e Tilé hén hgp sgi t6i uu cho hiéu qua t6t nhat trong nghién
V1 | Biéndang, 070 0.62 368 232 ) ctiu nay la mau A4 khi c6 gid tri trung binh ing sudt va bién dang
V2 %o 054 ’ 0.96 : tai vét nut dau tién 1an luot 1a 9,57MPa va 0,62%o, 16n hon so vai
tat ca cac mau con con (Ung sudt tai vét nit dau tién cao hon tur 7
V1 Ung sust 8.31 10.92 + 24% va bién dang I6n hon 1,5 + 3,0 lan).
------- Mpa [ TI] 776 [ 1129 | 688
25 V2 7.2 1.65 TAI LIEU THAM KHAO
Vi . 0.5 3.57 - ASTM A820, Standard specification for steel fibers for fiber-reinforced concrete.
------- Blenodang, ] 025 b a4 . - ACF 04:2020, Materials UHPC - technicals specification.
2 %o 0.24 532 - K-UHPC:2014, design guidelines for UHPC.
- JSCE 2008, Recommendations for design and construction of high performance
<130 fiber reinforcement copmosites with multiple fine crack.
§12:0 {\}. = 34212%+0.8164- = : - NF P18 - 451: 2018, Concrete - execution of concrete structures - specific rules for
~11.0 1 R:=0¢ UHPRFC
£10.0 A - BS EN 206-1:2000, Concrete - specification, performance, production and
= 90 1 conformity;
i 8.0 1 - BS EN 14889-1:2006, Fibres for concrete - steel fibres. Definitions, specifications
= ;‘g ] and conformity;
- 5:0 - 150 13270:2013, Steel fibres for concrete - definitions and specifications;
4.0 - FHWA-HRT-14-084, Design and construction of field - cast UHPC connections.
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0.0 T T —>
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ABSTRACT

The paper aims to present the test results of circular ultra-high
performance concrete (UHPC) formworks filled inside by normal
strength concrete (NSC) without steel reinforcements, called NSC-
UHPC columns. Several UHPC formworks were produced to fill NSC
inside. Three steel fiber volume fractions, including 0%, 1%, and 2%,
were added to the UHPC mixture. The material strengths were tested
on the cylinder samples under concentric loading, and the NSC-UHPC
columns were compressed on the NSC core. The test results
indicated that the ultimate loads of the columns, confined by UHPC
formworks adding steel fibers, are significantly increased. Besides,
the effect of UHPC thickness and steel fiber volume fractions on the
strength enhancement was clarified. It is recommended that UHPC is
a potential material to produce permanent formwaork for casting on-
site the normal strength concrete.

Keywords: UH; steel fibers; composite columns; UHPC formwork.

TGM TAT

Bai bao trinh bay két qua thi nghiém van khuan tran lam béng be
tang tinh nang siéu cao (UHPC) vai bé tong cuing dé thuang (NSC)
duge dd vao bén trong, khong ca cdt thép, duoc goi la cat NSC-
UHPC. Van khugn UHPC da duoc sén xudt dé dd NSC vao bén trong.
Thir nghigm st dung ba ty |8 thé tich soi thep, 1a 0%, 1% va 2%,
trong han hop UHPC. Cuang da vat ligu duge thir nghiém trén cac
mau |ang tru trong diéu kién nén ding tam, va céc cot NSC-UHPC
duge nén trén |6i NSC. Ket qua thir nghiem cho thay tai trong cuc
dai coa cac mau cot, dugc han ché nd hang bai van khudn UHPC
cd sqi thép, tang |en dang ké. Ben canh da, anh huéng coa chiéu
day UHPC va ty la thé tich soi thép dén viec ting kha nang chiu
nén dd dugc [am ri. Ca the thay ring UHPC la vat ligu tiém nang
dé san xuat van khuan vinh ciru cho bé tang cudng do thuing dd
tai cha.

Tir khéa: UHPC; spi thép; cat composite; van khuan UHPC.

1. INTRODUCTION

Several investors do not want to destroy the natural
environment due to the construction process. They have been
looking for permanent formwork applied to their construction.
Besides, fixed formwork is an approach to reduce the time of
structure construction and simplify the construction process. Fixed
formwork is an innovation of construction technology that could
increase the speed of structure construction, strength, and

| ISSN 2734-9888

architectural expressiveness [1]. Several studies of permanent
formwork have been conducted with various types, such as
concrete blocks and slabs. However, the permanent formwork
from UHPC is rarely investigated.

Reinforced concrete columns (reinforced concrete) are subject
to many objective impacts of the surrounding environment under
different forms such as chemical, physical and mechanical effects
[2]. In addition, subjective factors such as errors in design and



construction, earthquakes, fires, and explosions [3] can all lead to
cracked reinforced concrete columns, reduced load capacity, and
reinforcement in columns corroded over time, damaged locally or
the entire column. All impacts that cause damage to the reinforced
concrete column make it unsafe in terms of load-bearing and
unresponsive in terms of use. The formwork made of UHPC, a
based-concrete material, could not only ensure durability and
integrity level but also limit the impacts that cause damage to the
reinforced concrete columns.

The advantages of the UHPC formwork include the following
aspects: (1) a durable protective formwork prevents the effects of
aggressive elements; (2) prevention from spalling of the concrete
cover of steel reinforcements; (3) reduced costs since the durability
of UHPC promises no maintenance in long life-cycle; (4) interfacial
solid bond strength between UHPC formwork and concrete
columns [4-8]; (5) applicability to reinforcement concrete columns
with various shapes.

This paper focused on the confining effect of external UHPC
formworks on the compressive strength of concrete columns. The
thickness of the UHPC formwork and steel fiber content determined
the confining-force efficiency and cost of the approach method. It is
necessary to study their influences on the compressive behavior of
concrete columns based on experimental investigation.

The NSC column samples are reinforced with UHPC or UHPC adding
steel fibers (UHPFRC), called NSC-UHPC samples. The specimens are
compressed on the inner NSC core to simulate a concrete column
reinforced with a UHPC formwork. Experimental results help evaluate
the practical applicability in UHPC permanent formwork.

During the experiment, the maximum load (B,,,,) is recorded.
This value was used to determine the enhanced compressive
strength of the plain concrete column specimens confined by
UHPC permanent formwork. In addition, an important parameter
reflecting the plasticity of a concrete column having external UHPC
formworks is the ductility index (DI). Column ductility is defined as
the ability of the column to deform after the elastic period while
maintaining its load-carrying capacity until the column fails. The
ductility of the column is expressed by the ductility index DI.
Several methods are calculating the ductile index, but for
conjugated columns, according to previous studies, the ductile
index Dl is calculated as follows:

— Boow
DI = i (1)

y
Where,
Aggy, is displacement as the load is reduced to 90% of Py,qy .
during the softening phase;
A, is the displacement as the load increases to 75% of Py,
during the loading phase.

2. EXPERIMENTAL PROGRAM

Material

Materials used in the experiment were the composition
material of UHPC having an average compressive strength of
120MP3, including cement, silica fume, crushed sand, fine-grained
clean sand, superplasticizer, clean water, and steel fibers.

Cement

The experiment cement was PC50 according to the
requirements of UHPC. The compressed strength reached 52.5 MPa
after 28 curling days, which is suitable for the fabrication of UHPC.

Silica fume

The Silicafume, SikaCrete PP-1 provided by Sika Vietnam, was a
mineral additive with more than 95% silicon content.

Fine-grained sand and crushed sand

The sand used in the experiment was taken from the Cam-
Ranh to ensure purity and fineness. The average diameter of
particles was about 0.50 mm. Crushed sand powder containing an
average of 99% silica by volume, produced after crushing quartz
sand with the highest average aggregate diameter of 0.075 mm.

Superplasticizer

Superplasticizer is manufactured by the GRACE company and
imported to Vietnam. This additive could help the water reduce by
up to 40%.

Fiber

Microfiber with corrosion-resistant has a diameter (0.2+0.008)
mm, length (13£0.05) mm, yield strength of 2850 MPa, and density
of about 7.85 g/cm?.

Specimen Fabrication

The mixing composition used for the UHPC and UHPFRC
formworks has PC50 cement content of 1000 kg/m?3, and the ratio
of water/binder is 0.2 to create a more liquid UHPC mixture for
easy pouring into the mold with a small thickness. In addition, the
superplasticizer content is used at a ratio of 3% compared to the
amount of cement to help the UHPC fresh mixture to have
flexibility - high flowability and easy pouring. The content of
Silicafume compared to cement is 25%. This ratio is commonly
used in UHPCs.

Table 1. Material composition in UHPC grade with steel fiber
and without steel fiber

Mixing composition with variable
Aggregate type steel fiber content
UHPC UHPFRC UHPFRC
(1% steel (2% steel
fiber) fiber)
PC50 Cement (kg/m?3) 1000 967.9 966.8
Silicafume (kg/m?) 250 242.0 242.0
Fine-grained sand (kg/m?®) 665 643.7 642.0
Crushed sand (kg/m?) 250 242.0 242.0
Superplasticizer (liters) 30 29.05 29.0
Water (kg/m3) 250 242.0 242.0
Steel Fiber (kg/m?3) - 78.5 157.0
Water/binder 0.2 0.2 0.2

The concrete mix composition used for the NSC column is
presented in Table 2. The concrete mix includes the following
essential ingredients such as PC40 cement, crushed stone the size
of 10x20, sand, and water. The components were estimated for a
cubic meter of concrete mix.

Table 2. Material composition in normal strength concrete

Aggregate type Quantity in Tm3
PC40 Cement (kg/m?3) 470
Sand (kg/m?3) 596
Stone aggregates (kg/m?) 1376
Water (liters) 198

The outer UHPC permanent formwork was fabricated first. It is
based on the natural concrete casting order. Then the normal
strength concrete without the steel reinforcement was filled inside
the UHPC formwork. This study concentrated on the effectiveness
of UHPC in confining concrete cores. Thus, the steel
reinforcements were not placed in the NSC cores because the steel
reinforcement frame may affect the hip expansion of the inside
concrete core.
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Plastic molds were utilized to fabricate the UHPC cylinders.
After three days, the UHPC samples were removed from the mold
and cured in water for at least seven days. UHPC formwork
samples were fabricated with various UHPC thickness and fiber
ratios. The experiment was conducted on the NSC columns with a
diameter of 60 mm, and a height of 600 mm.

Cylinder samples, 100x200mm, were fabricated to check the
compressive strength based on standard TCVN 10303:2014 [9]. The
core concrete inside the NSC-UHPC sample has an average
compressive strength of 20+2 MPa. For UHPC formworks, the
compressive strengths of the UHPC with 0%, 1%, and 2% were
120.76, 126.38, and 144 MPa, respectively.

3. FAILURE MODE OBSERVATIONS

Figure 1(a) depicts the NSC core in the compression strength
testing process, while Figure 1(b) depicts a column sample
including the NSC core reinforced by a UHPFRC in the testing
process. Figure 1(c) shows the cross-section of a destroyed
specimen after testing. It could be observed that concentric cracks
appeared on the sample, and there was an apparent separation of
the inner core and the outer UHPFRC layer. It is well known that
the core concrete was lateral expanded when compressed. The
external UHPFRC formwork is in tension due to mitigating the NSC
core lateral expansion. The concentric crack appeared equally
spaced at an angle of 120° apart. It indicates that the UHPFRC
formwork was stretched relatively evenly in the tangent direction.
As a result, the UHPFRC formwork was destroyed due to tension.
Besides, it could be observed from the specimen side that the
cracks along the length of the specimen at failure (Figure 1(d)).

Figure 1. Concrete samples compression test on core.
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4. TEST RESULTS

Figure 2 shows the compressive strength of NSC-UHPC
samples with 0-2% fiber content. For the compression column on
core, the NSC-UHPC column without steel fibers gave a small load
capacity, lower than the strength of the inside concrete core,
20MPa. The reason is that when there is no fiber, the inside
concrete core expands, even if it is small, causing the UPHC
formwork to be destroyed before the inside concrete core is
destroyed. However, for the compression column on the core with
the UHPFRC formwork, using steel fiber, the failure process lasts
longer than that of UHPC not using steel fibers, thus maintaining
better lateral expansion control. The figure shows that the NSC-
UHPC column with 1% fibers and the NSC-UHPC column with 2%
fibers have increased load capacity by 57% and 115% compared to
the NSC core strength of 20MPa.

50
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Figure 2. NSC-UHPC compressive strength variation according to steel fiber volume
fractions.

Figure 3 shows the compressive strength of NSC-UHPC
samples with different UHPC formwork thicknesses in the case of
0% steel fiber and 1% steel fiber content. For the compression
column on the core, the NSC-UHPC column with 0% steel fiber
(Figure 3a) has a small loading capacity than the NSC core, 20MPa,
with a thickness less than 32mm. The reason was that when the
thickness of the UHPC formwork was not thick enough, the tensile
strength of the UPHC formwork was not high enough, and the
concrete core was expanded, causing the UPHC formwork to be
destroyed before the concrete core was destroyed. NSC-UHPC
column with 46mm UHPFRC layer thickness increased 45%
compared to the compressive strength of the NSC core.

Figure 3 shows the compressive strengths of the NSC-UHPC
column with 1% fiber were higher than that of the NSC-UHPC
column with 0% fiber. The maintenance of tensile strength lasts
longer in the case of a UHPC formwork strengthened by steel fiber,
thus maintaining better lateral expansion control. As a result, the
compressive strengths of the NSC-UHPC column with 1% fiber
were higher than the strength of the NSC core.

Figure 3 also shows that the compressive strength of NSC-
UHPC specimens increased when the thickness of the UHPFRC
formwork was increased. The reason is that the lateral expansion of
the core is mitigated by the UHPFRC formwork thickness rising,
leading to an increase in the compressive strength of the entire
NSC-UHPC specimens. NSC-UHPC column with a layer thickness of
UHPFRC 22, 32, and 46 mm increased the compressive strength by
57%, 97%, and 249%, respectively, compared with the NSC
strength.
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Figure 3. NSC-UHPC compressive strength variation according to UHPC thicknesses.

Figure 4 shows the ductile index of the experimental column
samples. NSC-UHPC column samples with 0% fiber did not
determine the ductility index. Because the NSC-UHPC specimens
were in brittle destroy. All NSC-UHPC columns with the UHPC
strengthened by steel fiber could maintain the load-bearing
capacity after the compression load on the inside concrete core
reaches the maximum value. Then, the ductile index of the NSC-
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UHPC columns could be determined.
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Figure 4. Comparison of ductility index DI of experimental columns

Figure 4 shows that the NSC-UHPC columns with 1% fiber had
a lower ductility index than that of NSC-UHPC columns with 2%
fiber in the case of UHPFRC layer thicknesses of 18 and 46mm.
However, this trend of ductility index was not consistent in the
case of the NSC-UHPC of 32mm thickness. The NSC-UHPC column
with 2% fiber gave a ductility index 4% lower than that of the NSC-

UHPC column with 1% fiber. The reason may be due to the
arbitrary distribution of steel fibers and the size effect of the
UHPFRC layer. This issue needs to be investigated further.

5. CONCLUSIONS

Experimental investigation on circular UHPC formwork
confining NSC columns under axial compression on the core has
been done to study the effectiveness of the outer UHPC jacket in
confining the inside concrete core. The UHPC and the NSC have
been tested for material strength. The compressive strength of
UHPC and NSC was 120 Mpa and 20 Mpa, respectively. The
following conclusions could be given based on the experiment on
the NSC-UHPC samples:

- The 2% steel fiber content of the UHPC formwork gives the
highest load capacity of the NSC-UHPC column.

- The NSC-UHPC column with 0% fiber has compressive
strength higher than the NSC core strength when the UHPC
formwork layer is thick enough. And the compressive strength of
the NSC-UHPC column with 0% fiber could be lower than that of
the NSC core. The reason is that the UHPC formwork is easily
destroyed before the inner concrete core is destroyed.

- Increase in steel fiber content could increase the ductility
index of the NSC-UHPC column. However, this trend may not be
consistent. The arbitrary distribution of steel fibers and the size
effect of the UHPFRC layer could explain this behavior.
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Anh huéng cua tinh bat déi xung chiéu cao
tru thap dén su phan bé néi luc trong
dam cha cau treo day véng

Effect of tower height asymmetry on internal force distribution in main girder of

suspension bridge

> NGO VAN TiNH", NGO VAN QUAN?
2Khoa Xay dung, Hoc vién Hang khéng Viét Nam

TGM TAT

C4u treo day viing |a dang ket céu siéu tinh bac cao, cd tinh tham
my vé kién tric va khé nang vuot nhip lan. Trong céu treo day
viing thi ddm cha, tru thap, cap chi, céap treo a nhing két céu
chiu lyc chinh. Trong cdu treo day ving, thutng cd hai tru thap vai
chiéu cao bing nhau. Tuy nhign, trong thuc t& chifu cao cia hai
tru thap khang nhét thigt phai bing nhau goi |3 b&t ddi ximg va
thyc t€ 13 dd co nhirng céng trinh céu treo day ving vai chiéu cao
tru thap khang ddi xing nhau. Khi chiéu cao tru thap khang ddi
ximg va thay ddi thi sw phan bd ndi lyc, bign dang, chuyén vj cia
céac ket céu trong cAu treo day vang ciing thay ddi. Trong bai béao
ndy tac gia tap trung khao sat anh hudng cia tinh bat ddi xing
chiéu cao try thap dén sy phan bd ni lvc trong ddm chi coa cu
treo déy ving thang qua phén tich ket qua tinh toén céc ma hinh
cAu treo day ving dua trén ket qua thiing ke kich thudc, ty |8 nhip,
chiéu cao try thap cia cac cu treo day viing thyc té trén the gici.
Théng qua viéc sir dung phén mém phan tich két cdu cau rat phd
bign & Viat Nam hién nay |3 Midas/civil va céc Iy thuy8t phén tir
hitu han. Can &nh huéng cia tinh bt ddi xing chiéu cao tru thap
d&n ndi lyc trong tru thap, cap chi, cap treo va bign dang, chuyén
vi s& duoe xem xét trong céc bai bao sau.

Tir khda: Cau tren day viing; cdu treo day ving bét ddi xing; nai
lic trong céu treo day ving; cdu New San Francisco-Oakland bay;
tru thap céu treo day ving.
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ABSTRACT

Suspension bridge is high-level static structure, with architectural
aesthetics and the ability to overcome long spans. In a suspension
bridge, the main girder, tower, main cable, and suspender cable are
the main load-bearing structures. In a suspension bridge, there are
usually two towers with the same height. However, in reality, the
height of the two towers is not necessarily equal, called asymmetry
and the fact that there have been suspension bridges with
asymmetrical tower heights. When the height of the towers is not
symmetrical and changes, the distribution of internal forces,
deformation, and displacement of the structures in the suspension
bridge also changes. In this paper, the author studies the influence
of towers height asymmetry on the distribution of internal forces in
the main girder of a suspension bridge by analyzing the results of
calculation of models of suspension bridges based on Statistical
results of size, span ratio, tower height of the actual suspension
bridge in the world. Using software to analyze bridge structure very
popular in Vietnam is Midas/civil and the theory of finite element
method. The influence of tower height asymmetry on internal forces
in tower, main cables, suspender cable and deformation and
displacement will be considered in the following articles.
Keywords: Suspension bridge; Suspension  bridges  with
asymmetrical tower heights; finite element method; New San

Francisco-Oakland bay suspension bridge; main deck.



1. GIGI THIEU

Cau treo day vong la mét dang két cau cé nhiéu uu diém trong
d6 kha nang khai thac triét dé tinh nang cla vat liéu trong cac bd
phan chiu luc chinh da gitp cho cau treo day véng vugt dugc khau
d6 rat 16n ma cac loai két cdu khac khéng lam dugc ké ca cau day
vang. Hién nay, cau treo day vong dugc coi la loai cau dep, nhe va
chiu luc tét, dugc ap dung phd bién trén thé gidi cho cac cau nhip
[6n [1].

Hinh 1. M@ hinh tinh ton cdu treo ddy vong bién dang nhd
Cau treo day véng la mét hé siéu tinh bac cao. Cé nhiéu yéu té
anh hudng dén sy phan bé néi luc trong cau treo day véng nhu:
chiéu dai nhip, ciu tao dam chinh, s6 lugng mat phang day treo,
chiéu cao thap cau, vat liéu... Trong lich st phat trién ciu treo day
vong, cac nha nghién ctu da dé nghi cac so d6 nhip hop ly vé kha
nang chju lyc cta cau. Thuc té khong phai bat ky & vi tri nao ching
ta cling c6 thé xay dung dugc mot két cdu déi xiing nhu mong dai.
Trong d0, vi tri tru thap va chiéu dai nhip phu thudc vao cac diéu
kién dia hinh, dia chat, thuy van va yéu cau khé théng thuyén. Do
d06 tinh bat déi xiing clia chiéu cao thap cau truc tiép anh hudng
dén chiéu dai nhip va sau d6 la anh hudng dén ndi luc, bién dang
va chuyén vi trong két cau. Va thuc t€ da c6 cong trinh cau treo day
vong bat doi xting da dugc xay dung la Cau New San Francisco-
Oakland bay xay dung nam 2002 [7].

Nham muc dich lam ré han anh huéng cla tinh bat déi xing
chiéu cao try thap dén phan bo noéi luc trong cau treo day vong,
ndi dung bai bao nay phan tich va so sanh két qua tinh toan ndi luc
trong cac sg dé két cau cau treo day véng vdi chiéu cao tru thap
thay déi dua trén théng ké nhiing cong trinh cau treo day véng
thuc té trén thé gidi da dugc xay dung. Qua trinh mé hinh tinh
toan dugc thuc hién bang phan mém tinh toan thiét ké cau kha
phé bién & Viét Nam hién nay la MIDAS/civil [3].

Tai Viét Nam hién tai viéc tinh toan thiét ké thuc hién theo Tiéu
chudn TCVN11823-2017 (dugc diéu chinh tir 22TCN272-05). Khi
tinh toan thiét k& két cau cau thi té hgp néi luc tuy theo tiing dang
két cau cau ma muc dé quan trong clia cac trang thai giGi han
cing khac nhau. Tuy nhién, thudng thi Trang thai gigi han cuong
do 1 (TTGHCD1) va Trang thai gidi han st dung (TTGHSD) la quan
trong va uu tién hon ca. D& nghién ctu gan hon véi thuc té€ tinh
toan thiét k&, cac tai trong tinh toan co ban dugc lay theo tiéu
chudn trén gém céac Tai trong ban than (TTBT) va hoat tai HL93. Va
noi luc sé dugc so sanh gilia cac trudng hgp so d6 két cau do
(TTBT) va t6 hgp theo (TTGHCD1) [2].

2. PHUONG PHAP NGHIEN CUU

2.1. Tru thap va nhip chinh cau treo day véng

Cau treo day vong gom cac bd phan chinh sau: Dam chq, try
thap, cap chu, cap treo, mé neo. Trong dé tru thap la mét trong
nhiing bé phan chinh tao nén dic diém néi bat va dic trung cho
két cdu cau treo day vong. Vat liéu thiét ké tru thap thudng la thép
hodc bé tong c6t thép. Theo phuong ngang cau, tru thap thudng
¢6 dang dan, dang c6ng hodc dang phéi hgp gitia hai loai trén. Tru
thap dugc phan loai thanh thap cing, thap mém va thap chan
khap khi xét dén d6 ciing cla tru thap. Thap mém thudng dung &
cu treo nhiéu nhip dé cung cap di d6 ciing cho cau. Thap chan
khdp thudng dung & cau treo nhip ngan [5].

Chiéu dai nhip chinh L, chiéu cao tru thap H va ty 1é L/H cua
mot s6 cau treo day vong dugc théng ké trong Bang 1 [5], [6].

Bang 1. Chiéu dai nhip chinh, nhip bién va chiéu cao tru thdp cua
mét s6 cdu treo ddy véng.

. Nhip chinll Try Nhip
STT Tén cau |.o m) Thap bién Ly H/L H/Ly
H(m) (m)

1 Massina Straits 3300 382 810 0.116 | 0.472

2 Akashi Kaikyo 1991 282 960 0.142 | 0.294

3 Runyang 1490 207 - 0.139 -

4 Verrazano Narrows 1298 207 307 0.159 | 0.673

5 Golden Gate 1280 227 343 0.178 | 0.663

6 Hega Kusten 1210 180 310 0.148 | 0.580

7 Mackinac Straits 1158 168 548 0.145 | 0.306

8 George 1067 183 186 |0171 | 0984

Washington

9 Ponte 25 de Abril 1013 190 483 0.188 | 0.394
10 Forth Road 1006 150 408 0.149 | 0.368
1 Kita Bisan — Seto 990 161 274 0.163 | 0.588
12 Severn 98 136 305 0.138 | 0.446
13 Ohnaruto 876 128 330 0.146 | 0.388
14 Jiangyin 1385 190 336 0.137 | 0.565
15 Great Belt East 1624 254 535 0.156 | 0.474
16 Humber 1410 155 280 0.110 | 0.555
17 Tsing Ma 1377 206 455 0.150 | 0.453
18 Storda 677 97 - 0.143 -
19 Thudn Phuidc 405 98 120 0.242 | 0.816

TU thuc t€ nhimng cay cu da dugc xay dung qua théng ké gitia
ty |é gitta chiéu cao tru thap H va nhip chinh Lo ta thdy H/L:=0.110
~0.333. Mat khac lai c6 H/Li=0.3~1.0. TU day chon H/L1=0.6~0.8 dé
xem xét nghién cdu. (V&i H=hi + h: Trong d6 h=40m=const la
chiéu cao tir dinh bé dén dam, hi 1a chiéu cao tir dam dén dinh tru
thap. Vay ta chon hi/Li=0.3~0.4).

2.2, Cac truéng hop nghién ciu

Cac so do lya chon nghién ctu la cau treo day véng ba nhip c6
cac thong sé ky thuat nhu sau:

Chiéu dai cac nhip gitra la khéng thay d6i véi Lo=400m.

Chiéu dai nhip bién bén phai khéng thay d&i véi L.=125m.

Chiéu dai nhip bién bén trai khéng thay déi véi Li=100m.

Chiéu cao phan tru thap tir mat cau dén chan thap la khéng
thay d6i va b&ng 40m

Khé cau rdng 11m, cho hai lan xe va hai lan bo hanh.

Neo cap chi: dang neo vao dat nén bang khoi neo.

Tru thap: Dang khung ciing dugc bé tri 3 gidng ngang tai dinh
tru thép, gilia dinh tru thap va mat cau, tai vi tri ban mat cau.

Dang lién két clia cap chd tai dinh tru thap: Cap chu dugc
ngam vao dinh cla tru thap va trong tat ca cac trudng hgp nghién
ctu tinh khéng théng thuyén xem nhu khéng thay déi.

Dé& xem xét tinh bat ddi xiing cla tru thap dén su thay d&i noi
luc ta 1an lugt cho chiéu cao tru thap thay déi véi cac trudng hop
két cau nhu sau:

Trong bai bao nay nghién ctiu phan tich 24 trudng hgp chiéu
cao tru thap thay déi (trong pham vi: hi/Li=0,24 ~ 0,45; trong &6 Li,
hi la chiéu dai nhip bién va chiéu cao tru thap tuong tng ) dé tu dé
tim ra moi quan hé gitia tinh bdt déi ximg cda chiéu cao tru thdp dén
phdn bé néi luc trong cdu treo déy véng.

Chiéu cao tru thap phia nhip bién trai (v&i: Li=100m) c6 chiéu
cao nho nhat tinh ti cao d6 mat cau la hi= 30m chiéu cao I6n nhat
hi=45m. Tuong tu nhu tru thap 1, chiéu cao tru thap 2 bén phia
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nhip bién phai c6 chiéu cao nhé nhat tinh tir cao dé mat cau la ho=
30m dén chiéu cao ho=55m.

Bang 2. Chiéu cao cta tru thdp va ty Ié bdt d6i xing cua chiéu
cao try thdp trong cdc trudng hop nghién ciu

Tai trong dugc xem xét trong bai bao nay bao gém: Tinh tai
ban than két cau (TTBT), hoat tai HL93 bao gém tai trong xe 3 truc,
xe 2 truc, tai trong lan va tai trong ngudi theo TCVN11823-2017.
Tinh theo trang thai gigi han cudng d6 1 (TTGHCD1).

o e e m a Chiéu 2.4. M6 hinh tinh toan
Chiéu cao tru thap tinh tir mat cau dén dinh L N L 5 . A s . .
t 517 16 bit déi xiing cia chié t caotinh tut Trong bai bdo nay chi xem xét phan tich trong giai doan khai
Nhom | TH | ‘rU(mvatyléba ;:" gcachiCu @Ot 1 ginh be dén thac nén mé hinh Iua chon @& phan tich tinh toan 1a md hinh bién
ap dinh tru (m) dang nho, tuic la xem xét vat liéu tuyén tinh. Viéc 4p dung mé hinh
h hi/30 h, hs30 | ho/hi | H H. bién dang nhé nham muc dich phan tich tinh bat déi xing cla
1 30 100% 30 | 100% | 100% 70 70 chiéu cao tru thap dén su phan b6 néi luc va bién dang cla cau
) 30 100% 35 | 117% | 117% 70 75 treo day vong trong giai doan hoan thién. Qua trinh phan tich nay
3 30 100% 40 133% | 133% 70 30 khéng d’é‘ cap d’én \{iéc phan tich dff)ng luc hoc céng trinh, én dinh
1 4 30 100% 45 150% | 150% 70 85 tong thé clia két cau cling nhu kiém todn Uing suat trong cac tiét
7 35 117% 30 100% 86% 75 70 . . , R
8 | 35 | 1% | 35 | 17% | 100% | 75 | 75 3. KETQUAVATHAOLUAN = o
9 35 7% 20 133% | 114% 75 30 Tron‘g bai bdo nay d’am ghu co tiét dién I\(hong thay dgl vi vay
2 10 35 7% 25 150% | 128% 75 85 tal ch'l_can )fet cac m?t calt' bat lgi nhat cufa\ dém chu b_:jo gom: Mat
cat gitta nhip bién bén trai (MDC.NB1), mat cét nhip gilta tru thap 1
11 35 117% 50 167% 143% 75 90 T P PR N P
va vi tri cap treo ngan nhat ctia nhip gitta (MDC.NC1-1), mat cét tai
12 35 117% 55 183% 157% 75 95 S 2 P LT T
vi tri cap treo ngan nhat cta nhip gitta (MDC.NC1-2), mdt cat gi{ra
13 40 133% 30 100% 75% 80 70 . N 2 X A N
tru thap 2 va vi tri cap treo ngan nhat nhip gitta (MDC.NC1-3) va
14 40 133% 35 117% 88% 80 75 ey e NN o
mat cat gilfa nhip bién bén phai (MDC.NB2).
15 40 133% 40 133% 100% 80 80 0 PN A PN . Lx s
3 1 m eFTT T 150 TR 0 ™ Két qud mo6 men trong dam chu’va so sanh cac két qud dugc
0° 0° 0° trinh bay trong cac bang tu Bang 5 dén Bang 9.
7| 40 | 133% | 50 | 167% | 125% | 80 | 90 Bang 5. M6 men tai mdt cdt MCD.NBT
18 40 133% 2 183% | 138% 8 % Momen ctia cac trudng hop tai trong (tonf.m)
19 | 45 | 150% | 30 | 100% | 67% | 85 | 70 , S
20 [ 45 | 1s0% | 35 [ 117% | 78% | 85 | 75 Nhém | TH TTBT TTGHD1
4 21 45 150% 40 133% 89% 85 80 M Mi/M; M Mi/M;
22 45 150% 45 150% 100% 85 85 1 5413 100% 3668.7 100%
B 1 4 | 150 | 50 | 167% | 111% | 8 | 90 2 530. 97.9% 38182 104.1%
24 45 150% 55 183% 122% 85 95 " "
2.3. Cac théng s6 vat liéu, dac trung hinh hoc va tai trong 1 3 519.2 9.9% 39634 108.0%
Céc thong s6 vé vat liéu clia cac bd phan két ciu va dic trung 4 506.1 93.5% 4088.8 111.4%
hinh hoc dugc lay theo cac bang 3 va bang 4. 5 4919 90.8% 42275 115.2%
Bang 3. Th6ng s6 vat liéu cta cdc bo phdn két cdu 6 4747 87.7% 53433 1183%
Thong s6 Don vi Cap chi Captreo | Damchi | Truthap 7 4406 81.4% 36713 100.1%
M dun dan 8 314 79.7% 3816.5 104.0%
kN/m? 2,0.10° 1,4.108 2,1.108 2,1.10¢
hoi (Ev) /m 3 9 423.0 78.1% 3959.1 107.9%
Trong lugng KN/m? 825 785 785 78,5 10 4140 76.5% 4095.1 111.6%
don 1 4035 74.5% 40224 115.1%
Hé 6 Poisson - 03 03 03 03 1 3913 72.2% 4339.9 118.3%
Bang 4. Ddc trung hinh hoc cdc bo phdn két cdu 13 3654 67.5% 3687.0 100.5%
Gp | Ddm | T | Giling 14 357.7 66.1% 38273 104.3%
Thong s6 Cap chi 5 :
treo chu thap tru 3 15 3513 64.9% 3966.1 108.1%
Dién tich mit cit 16 344.7 63.7% 4099.3 111.7%
(mz) j 0,04.178 0,00209 | 1.0016 0,16906 0,1046 17 3374 62.3% 42252 115.2%
. 18 328.5 60.7% 4342.2 118.3%
m')"e" quan tinh b 0 0 | 04399 | 01540 | 0,1540 19 3109 57.4% 37107 101.1%
20 304.3 56.2% 3845.7 104.8%
Momen quan tinh 0 0 01316 | 01450 | 0,1080 . 21 2993 55.3% 3979.6 108.5%
(m’) 22 294.4 54.4% 4109.0 112.0%
An til 0, 0
Mo4men quén tinh I, 0 0 3,667 01143 0,0913 23 289.0 53.4% 4232.2 115.4%
(m?) 24 2826 52.2% 83474 118.5%
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Bang 6. M6 men tai mdit cat MCD.NC1-1 Bang 8. M6 men tai mdt cat MCD.NC1-3

Médmen ctia cac trudng hop tai trong (tonf.m) Mémen clia cac trugng hop tai trong (tonf.m)
Nhom TH TIBT TTGHC(D1 Nhom TH TIBT TTGH(D1

M M/M; M M/M; M Mi/M; M: M/M;

1 492.5 100% 2936.3 100% 1 523.2 100% 2994.7 100%

2 482.3 97.9% 2975.1 101.3% 2 415.8 79.5% 2935.0 98.0%

1 3 4721 95.8% 3010.5 102.5% 1 3 329.4 62.9% 2903.8 96.9%
4 459.6 93.3% 3033.2 103.3% 4 261.1 49.9% 2889.9 96.5%

5 4453 90.4% 3061.8 104.3% 5 208.1 39.8% 2908.5 97.1%

6 427.3 86.7% 3075.6 104.7% 6 167.1 31.9% 29343 97.9%
7 388.1 78.8% 2885.1 98.2% 7 511.5 97.7% 3039.8 101.5%

8 379.6 77.1% 2922.0 99.5% 8 406.1 77.6% 2978.3 99.4%

) 9 372.2 75.6% 2958.3 100.7% ) 9 3213 61.4% 2945.5 98.3%
10 363.9 73.9% 2990.5 101.8% 10 254.4 48.6% 2936.1 98.0%

11 353.7 71.8% 3016.7 102.7% 11 202.1 38.6% 2945.5 98.4%

12 341.0 69.2% 3036.2 103.4% 12 161.6 30.9% 2967.9 99.1%
13 306.1 62.1% 2865.0 96.6% 13 498.2 95.2% 3080.4 102.8%
14 298.9 60.7% 2900.2 98.7% 14 396.2 75.7% 3020.2 100.8%

3 15 293.5 59.6% 2936.1 100% 3 15 313.8 59.9% 2987.3 99.7%
16 287.7 58.4% 2969.2 101.1% 16 248.5 47.5% 2976.9 99.4%

17 280.7 57.0% 2997.7 102.1% 17 197.3 37.7% 2984.0 99.6%
18 271.7 55.2% 3020.4 102.8% 18 157.5 30.1% 3004.2 100.3%
19 243.0 49.3% 2870.0 97.7% 19 482.2 92.2% 3114.1 103.9%
20 236.7 48.1% 2903.0 98.8% 20 384.4 73.5% 3057.2 102.1%
4 21 232.5 47.2% 2937.8 100.1% 4 21 305.2 58.3% 3025.7 101.0%
22 228.4 46.4% 2970.6 101.2% 22 242.0 46.3% 3015.3 100.7%
23 223.5 45.4% 2999.8 102.2% 23 192.2 36.7% 3021.3 100.9%
24 217.2 44.1% 3023.9 102.9% 24 153.5 29.3% 3039.9 101.5%

Bang 7. M6 men tai mdt cit MCD.NC1-2 Bang 9. M6 men tai mdt cdt MCD.NB2
Médmen ctia cac trudng hop tai trong (tonf.m) Mémen ctia cac trudng hop tai trong (tonf.m)
Nhom TH TIBT TTGHCD1 Nhém TH TIBT TTGH(D1

M, Mi/M; M, Mi/M; M, Mi/M; M, Mi/M;

1 569.2 100% 3204.6 100% 1 580.6 100% 37873 100%
2 497.6 87.4% 3220.2 100.5% 2 469.0 80.8% 3807.1 100.5%
1 3 405.4 71.2% 3202.4 99.9% 1 3 381.6 65.7% 38425 101.5%
4 309.9 54.4% 3163.6 98.7% 4 314.6 54.2% 3875.9 102.3%
5 221.2 38.8% 3170.9 98.9% 5 264.2 45.5% 3939.5 104.0%
6 1429 25.1% 32433 101.2% 6 226.8 39.1% 3992.5 105.4%
7 483.1 84.8% 3180.8 99.3% 7 570.1 98.2% 39421 104.1%
8 457.7 80.4% 3271.7 102.1% 8 460.2 79.3% 3959.6 104.5%
5 9 403.4 70.8% 3303.6 103.1% ) 9 374.5 64.5% 3992.1 105.4%
10 3371 59.2% 3313.8 103.4% 10 308.8 53.2% 4034.1 106.5%
n 269.8 47.4% 33184 103.5% n 259.2 44.6% 4080.9 107.7%

12 207.3 36.4% 3326.4 103.8% 12 2223 38.3% 4128.8 109.0%

13 383.0 67.3% 3150.7 98.3% 13 557.9 96.1% 4090.0 108.0%

14 394.0 69.2% 3270.5 102.1% 14 4511 77.7% 4107.6 108.4%

3 15 370.7 65.1% 3353.7 104.6% 3 15 367.7 63.3% 4138.6 109.3%
16 329.6 57.9% 3396.6 106.0% 16 303.6 522.3% 4177.8 110.3%

17 281.6 49.5% 3423.1 106.8% 17 255.0 43.9% 4220.9 111.4%

18 233.6 41.0% 3449.2 107.6% 18 218.9 37.7% 4264.5 112.6%

19 285.6 50.2% 3119.9 97.4% 19 543.1 93.5% 4228.0 111.6%

20 3233 56.8% 3270.4 102.1% 20 440.2 75.8% 42474 112.1%

4 21 3241 56.9% 3369.0 105.1% 4 21 359.7 61.95 4278.2 112.9%
22 303.5 53.2% 3446.2 104.4 22 297.8 51.3% 4315.8 113.9%

23 272.0 47.8% 3495.4 109.1% 23 250.6 43.2% 4356.0 115.0%

24 236.9 41.6% 3530.5 110.2% 24 2155 37.1% 4396.1 116.1%
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So sanh két qua trong cac bang tir Bang 5 dén Bang 9 ta nhan
thay tai cdc mat cat khac nhau, khi chiéu cao céc tru thap thay déi
va tinh chat bat d6i xing cla chiéu cao tru thap thay déi thi su
thay déi vé mé men tai cac mat cat cling khac nhau.

+ Tai mat cat MDC.NB1: B6i véi md men do TTBT ta nhan thay
khi chiéu cao hy va h; tang 1én thi m6 men tai mat cat nay giam.
DGi véi mé men theo TTGHCD1 khi chiéu cao hi va h; tang 1én thi
md men tai mat cit nay tang. Nhin chung, ta chua cé co s& dé xac
dinh ty |& bat déi xtiing hgp ly ctia chiéu cao tru thap hi va ha.

+ Tai mat cat MDC.NC1-1: BSi v6i mdé men do TTBT thi khi
chiéu cao hi va h; tdng 1én thi mé men tai mat cat nay déu giam ty
Ié gidam c6 su khac nhau, trong dé muc d6 giam do h; tdng Ién
nhiéu hon ty lén gidm do h; tdng, nguyén nhan 1a do mat cat nay
gan tru thap 1. D6i v6i mé men theo TTGHCP1 thi khi chiéu cao tru
thap hi va h; tdng thi mé men tai mat cat nay cling 6 sy thay déi
ngugc nhau. Cu thé, chiéu cao h; tdng thi mé men gidm va chiéu
cao h; tang thi mé men lai ting. Téng hgp lai ta nhan thay khi két
cdu nhip bat d&i xting (Li=100m, Lo=400m, L,=125m) ta chua thé
dua ra ty 1é chiéu cao h; hgp ly nhat véi mat cat nay. Tuy nhién, ta
¢6 thé chon chiéu cao hy tir 40m dén 45m la ty & hogp ly. Tuong
ung vai hi/Ls =0.4 dén 0.45.

+ Tai mat cdt MDC.NC1-2: D&i véi mé men do TTBT ta nhan
thay khi chiéu cao hiva h; tdng 1én thi mé men déu giam, muc do
gidm & mbi nhém va khi ta thay d6i méi méc chiéu cao clia cac try
thap ciing khac nhau. Nhin chung, ty 1& chiéu cao h2/hi nén I6n
hon 89% tuong Uing vdi ty 1én bat doi xing két cdu nhip (L1=100m,
Lo=400m, L=125m). D&i v6i m6 men theo TTGHCD1 (ing vdi méi
nhém ta déu tim dugc vi tri cuc tiéu ctia mé men khi thay déi chiéu
cao tru thap. T6ng hop cd 4 nhém lai ta thay ty lé bat déi xing
chiéu cao try thap hagp ly la ho/hi=133% dén 167% tuang Ung véi
h1/L1=0.3 dén 0.35 va hy/L,=0.32 dén 0.44.

+ Tai mat cat MDC.NC1-3: D6i vSi mdé men do TTBT ta nhan
thay khi chiéu cao h; va h; tang Ién thi mé men tai mat cat nay
giam. Khi h, cang tang thi mé men tai cdc nhdm cang tién sat
dén nhau. D6i v8i mé men theo TTGHCD1 & tat ca cac nhom
xuat hién vi tri cuc tiéu tai h,=45m. Ta c6 thé xem ty |& hop ly
nhat clia chiéu cao tru thap la ho/h1=133% dén 167%. Tuang
Ung véi ty 1& h1/Li= 0.3 dén 0.4 va hy/L,=0.32 dén 0.4.

+ Tai mat cdt MDC.NB2: P8i v4i mdé men do TTBT ta nhan
thay khi chiéu cao h; va h; tang I&n thi mé men tai mat cat nay
giam. D6i véi m6 men theo TTGHCD1 khi chiéu cao cao hi va h:
tang lén thi m6é men tai mat cat nay tang. Nhin chung, ta chua
c6 ca s& dé xac dinh ty lé bat d6i xiing hop ly cla chiéu cao tru
thap hi va ha.

- Ta nhan thdy m6 men cac mat cadt MDC.NB1 va MDC.NB2 ¢6
su bién thién tuong tu nhau khi chiéu cao tru thap h; va h; thay
déi. Vi vay ta chua thé xac dinh dugc ty |é bat déi xdiing cla chiéu
cao try thap hi va h, cho cadc mat cat nay.

- Tai cdc méat cat tai nhip giira, nhin chung khi chiéu cao cac
tru thap hiva h, ting thi mé men déu giam. Trong do ty lé
gidm cha mdé men khi tdng chiéu cao hy & mat cat MDC.NC1-1
nhiéu han so vai ty 1& giam ctia mat cat MDC.NC1-3 va ngugc lai
khi tang chiéu cao h; thi ty 1& gidm cia m6 men tai mat cat
MDC.NC1-3 nhiéu hon so v6i mat cat MDC.NC1-1. Con déi véi
mat cat MDC.NC1-2 thi ty lé gidm clia m6 men khi tdng chiéu
cao hs va hz thi gan nhu nhau.

- Téng hgp lai ta thay khi két cau nhip bat déi xting véi ty lé
nhu da chon (Li=100m, Lo=400m, L,=125m) néu ta chon mo
men dam chi lam théng s6 dé€ lya chon ty 1& bat déi xiing cla
tru thap thi ta c6 thé chon ty I&: ha/h1=133% dén 167% tuong
ung véi hi/L1=0.3 dén 0.4 va h,/L,=0.32 dén 0.4

| ISSN 2734-9888

K&t qua luc cdt trong dam chd va so sanh cac két qua dugc
trinh bay trong cac bang tir BAng 10 dén Bang 12 vdi 3 mat cat
MDC.NB1, MDC.NC1-2, MDC.NB2.

Bang 10. Luc cdt tai mdt cdt MCD.NB1 bén trdi

Luc cat clia cac trudng hop tai (tonf)

Nhom TH TTBT TIGH(P1
Q Q/Q Q Qi/Q
1 48.6 100.0% 203.2 100.0%
2 48.6 100.0% 203.9 100.3%
1 3 485 99.8% 204.5 100.6%
4 485 99.8% 205.1 100.9%
5 484 99.6% 205.7 101.2%
6 484 99.6% 206.2 101.5%
7 43.2 99.2% 203.1 99.9%
8 43.2 99.2% 203.8 100.3%
) 9 43.2 99.2% 2044 100.6%
10 48.1 98.9% 205.1 100.9%
1 48.1 98.9% 205.6 101.2%
12 48.1 98.9% 206.2 101.5%
13 47.8 98.4% 202.9 99.8%
14 47.8 98.4% 203.6 100.2%
3 15 47.8 98.4% 204.3 100.5%
16 47.8 98.4% 204.9 100.8%
17 47.8 98.4% 205.4 101.1%
18 47.8 98.4% 206.0 101.4%
19 474 97.5% 202.6 99.7%
20 474 97.5% 203.3 100.0%
s 21 474 97.5% 204.0 100.4%
22 474 97.5% 204.6 100.7%
23 474 97.5% 205.1 100.9%
24 475 97.7% 205.6 101.2%

Bang 11. Luc cdt tai mdt cdt MCD.NC1-2 trdi

Luc cat ciia cac trudng hop tai (tonf)

Nhém TH TTBT TTGH(D1
Q Q/Q: Q Qi/Q
1 483 100.0% 216.6 100.0%
2 51.1 105.8% 229.1 105.8%
1 3 54.7 113.2% 2433 112.3%
4 58.2 120.5% 257.2 118.7%
5 61.3 126.9% 270.4 124.8%
6 63.9 132.3% 282.2 130.3%
7 474 98.1% 213.5 98.5%
8 484 100.2% 222.2 102.6%
3 9 50.5 104.5% 2334 107.7%
10 53.0 109.7% 2453 113.2%
1" 55.4 114.7% 257.0 118.6%
12 57.4 118.8% 267.8 123.6%
13 48.1 99.6% 213.6 98.6%
14 47.6 98.5% 218.7 101.0%
3 15 485 100.4% 227.2 104.9%
16 50.1 103.7% 237.1 109.4%
17 51.8 107.2% 2473 114.2%
18 53.5 110.7% 257.1 118.7%
19 494 102.3% 215.9 99.7%
20 47.8 98.9% 2175 100.4%
4 21 479 99.2% 223.5 103.2%
22 487 100.8% 231.6 106.9%
23 498 103.1% 240.4 110.9%
24 51.0 105.6% 249.2 115.0%




Bang 12. Lyc cdt tai mdt cdt MCD.NB2 bén trdi
Luc cat ctia cac trudng hop tai (tonf)
Nhém TH TIBT TTGHCD1
Q Q/Q ] Q/Q
1 49.1 100.0% 208.1 100.0%
2 49.7 101.2% 210.1 100.9%
3 50.2 102.2% 212.0 101.9%
1 4 50.7 103.3% 213.6 102.6%
5 51.2 104.3% 215.2 103.4%
6 51.7 105.3% 216.6 104.1%
7 49.0 99.8% 209.0 100.4%
8 49.5 100.8% 211.0 101.4%
9 50.1 102.0% 212.7 102.2%
2 10 50.6 103.1% 2144 103.0%
n 511 104.1% 215.8 103.7%
12 516 105.1% 217.2 104.3%
13 48.9 99.6% 209.9 100.9%
14 49.4 100.6% 211.8 101.8%
15 50.0 101.8% 2135 102.6%
’ 16 50.5 102.8% 2151 103.4%
17 51.0 103.8% 216.5 104.0%
18 51.5 104.9% 217.8 104.7%
19 48.8 99.4% 2108 101.3%
20 49.4 100.6% 2126 102.2%
21 49.9 101.6% 2143 103.0%
) 22 50.4 102.6% 215.8 103.7%
23 50.9 103.7% 2171 104.3%
24 514 104.7% 218.4 104.9%
So sanh két qua trong cac bang tir BAng 10 dén Bang 12 cho
thay.

+ Tai cac mat cat MDC.NB1 va MDC.NB2: khi chiéu cao tru
thap hi va hz thay déi thi luc cdt thi luc cdt c6 tdng nhung vdi ty
I& nhé. Do d6, chiéu cao tru thap va tinh bat d6i xing cta chiéu
cao tru thap khéng anh huéng nhiéu dén luc cat cda nhip bién
dam chu.

+ Tai mat cdt MDC.NC1-2: Béi véi luc cat do TTBT thi su thay
déi va ty |é thay d&i tuong tu nhu d&i véi cadc mat cit nhip bién.
D6i véi luc cat tinh theo TTGHCD1 khi chiéu cao tru thap hy va
h. thay d6i ta déu tim dugc gia tri cuc tiéu, véi tiing nhém khac
nhau thi vi tri dat cuc ti€u cing khac nhau. Véi ty 1é bat déi
xung két cau nhip da chon (L1=100m, Lo=400m, L,=125m) thi ty
Ié bat d6i xtiing clia chiéu cao tru thap hop ly la ho/h1=67% dén
78%.

- Qua viéc so sanh nodi luc 1a mé men va luc cat tai cac mat
cat ctia dam chu ta nhan thay ty 1é bat déi xiing cla chiéu cao
tryu thap hgp ly Iay theo m6é men va luc cat c6 su ngugc nhau.
Tuy nhién, su thay d6i theo luc cit nhd hon so v8i mé men. Do
dé, dé chon chiéu cao tru thap hgp Iy theo ty 1& bat déi xing

két cau nhip da chon ta sé lay theo thanh phan noéi luc la mé
men, véi ty 1& ha/h1=133% dén 167% tudng Ung va&i hi/L1=0.3
dén 0.4 va hy/L,=0.32 dén 0.4

4. KET LUAN

VGi két cdu nhip bat d6i xing theo ty 1& nhu da chon
(L1=100m, Lo=400m, L=125m) khi chiéu cao tru thap va tinh
bat di xiing cla chiéu cao tru thap thay ddi kéo theo su thay
d8i vé ndi luc trong dam chd, su thay déi tai ting mat cdt co su
khac nhau. Va su thay d6i dé ciing khac nhau khi xét véi cac
loai tai khac nhau.

Qua viéc t6ng hop két qua phan tich ta cling chon duoc ty
1é chiéu cao tru thap hogp Iy ha/h1=133% dén 167% tuang Ung
vGi hi/L1=0.3 dén 0.4 va hy/L,=0.32 dén 0.4.

Tuy nhién, ty 1&é nay bai bao lua chon méi chi dua vao mot
yéu t6 la noi luc trong dam chd, con sy anh hudng cla tinh bat
doi xting dén ndi lyc trong cac bd phan két cau khac nhu try
thap, cap chd, cap treo va bai bao chua dé cap dén, hay anh
hudng cua tinh bat d6i xiing dén bién dang, chuyén vi chua dé
cap dén trong bai bao nay. Do d6, dé c6 thé lua chon dugc mot
ty 1é bat déi xing ca chiéu cao tru thap hgp ly, ching ta can
phai xét thém céac yéu t6 trén. Trong pham vi mét bai bao, tac
gid khong thé trinh bay hét dugc tat cad nhiing ndi dung trén.
Nhitng ndi dung d6 sé dugc trinh bay trong céc bai bao sau.
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TGM TAT

Bai bao nghién citu giai phap st dung 6ng cing nhr mat dang
mang ban |ap ghép cho nha & thap tang trong digu kién dat yéu
cd cat san |&p. Cac thi nghigm nén tinh duge thee hién trén dng
cing ring dugc bit day va dng cing khang duoc bit day [en déy
dét cat, ndm trong lép cat san |ap. K&t qua cac thi nghiém nén
tinh dugc so sanh vai ket qua thi nghigm ban nén hign trudng
trén dat tu nhién cho théy higu qua giam lin tdt, dac bigt vai
mang rong st dung dng cdng bit day. So vai mdng dng cdng
khong bit day co dd cat |en chat trong lang céing, stc chiu tai
mang ring 6ng cdng bit day lan hon 3 lan va da lan it hon 3
lan. Mang ban |dp gheép st dung dng cdng bit day va khang bit
day déu ca thé dua vao ang dung trong thuc t€, tdy thudc vao
tai trong cong trinh ma lya chon loai mang thich hop. Vai mang
ca bit day co thé dugc xem nhe mat loai mang ndi. Tuy nhién,
viri mang khang bit day chuwa ca tai ligu nao hwedng dan tinh
toan stc chiu tai. Tac gid dwva phuong én ding cac cang thic
ap dung cho coc ring dé &p dung. Két qua cho thdy cang thirc
cia AIP hay coa FinnRA |a nhitng cong thic kha don gian va cho
két qua pho hop vai thi nghiem nén tinh khi diéu chinh mat sd
he sd.

Tir khda: (ng céing; mang né; cat san lap; dat yéu; thi nghiem
ban nén.

ABSTRACT

The article studies the solution of using sewer pipes as a semi-
assembled foundation for low-rise houses in the condition of soft soil
with sand leveling. Static compression tests are carried out on bottom-
sealed sewer pipes (closed-end hollow pipe) and unsealed sewer pipes
tightly filled with sandy soil (open-ended pipe). located in the leveling
sand layer. The results of static compression tests on pipes are
compared with the ones on natural ground, showing a good settlement
reduction effect, especially with closed-end pipes. Compared with the
open-ended pipe with sand filled into it, the bearing capacity of the
closed-end pipe is three times greater, and the settlement is five times
less. The semi-assembled foundation using bottom-sealed and non-
bottom-sealed pipes can be put into practical application. Depending on
the workload, we can choose the appropriate foundation type. With a
closed-end hollow pipe foundation, it can be considered a floating
foundation. However, with the open-ended pipe foundation, there are no
documents guiding the load capacity calculation. The author has given
the solution to use the formulas applied to the piles. The results show
that the formulas of AIP or FinnRA are quite simple and give consistent
results with static compression experiments when adjusting some
coefficients accordingly.

Keywords: Sewer pipe; floating foundation; filling sand; weak
soil; static |oad test.

1.GIGI THIEU

Hién nay, ving Déng bang song Clru Long dang xay dung va
lap quy hoach nhiéu ving lam tai dinh cu, khu dan cu mdi, khu
céng nghiép, ..., trén nén dat yéu cé cat san lap. Cat san lap trén
dat yéu vira c6 mat thuan lgi vira cé mat kho khan cho céng tac xay
dung. Lép cat nay la mét loai tai trong va la mét bién thoat nudc
lam cho I6p dat yéu phia dudi lin ¢6 két. PO ltn cac ving cét san
I3p sau 2 nam c6 thé dat tr vai chuc cm dén hon 100 cm tuy vao
chiéu day san 18p. Lun c6 két c6 thé lam cho céng trinh c6 méng
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nong bén trén bi lun theo hodc gay xuat hién ma sat am cho cong
trinh moéng coc [1,2]. Tuy nhién, néu dat nén da dugc san lap lau
ngay, lun c6 két con lai khéng dang ké, thi I6p dat cat san 1ap phia
trén lai rat thuan lgi d€ dat mong nong.

Qua khao sat cla tac gid, mot s6 cac gidi phap nén moéng
thuong dugc dp dung cho nha & thap tang céac tinh Bong bang
song Cliu Long nhu: mong coc ép bé tong cot thép théng thusng
(c6 kich thudc tir 200 mm trd 1én) ép vao cac I1&p dat tuong doi tét
& do sau 20 dén 40m; méng coc ép dudng kinh nho ti 100 dén 150



mm, c6 chiéu dai dudi 10m; gia cudng, lam chat dat bang coc da
ché, canh coc khoang 100 dén 150 mm, dai dudi 2m thi cong bang
phuong phap xdi nudc; gia cudng lam chat dat bang coc clr tram.
Cac phuang an nay déu c6 cac uu va nhugc diém riéng [3].

Gan day, Nguyén cung cong sy da tién hanh thd nghiém
phuong an gia cudng nén dat yéu cé cat san lap bang mét s6 cac
phuong phap nhu: bdng dém coc xi mang - dat c6 chiéu dai ngén
[3], bang tui dat D-BOX [4], bang sgi PP [5]. Cac két qua ban dau
cho thay cac phuong phap trén cé hiéu qua vé tang suc chiu tai va
gidm 10n t6t, c6 thé tiét kiem dugc nhiéu cdng lao déng va vat liéu,
do dé sé giam dugc chi phi gia cudng, phu hgp cho xay nha thap
tang hodc dudng giao théng ndng thén.

Tiép ndi cac nghién clru néu trén, trong nghién cliu nay, tac gia
tht nghiém st dung éng cdng chiéu dai ngan dé lam méng néng
ban 13p ghép cho nha thap tang. Trong trudng hgp méng st dung
8ng céng réng bit day, nd dugc xem nhu mét loai méng néi. Két
quad thi nghiém nén tinh cho thdy méng néi nay dat hiéu qua tot
vé ky thuat, giam do 1an, tdng cudng suc chiu tai [6]. Day cling la
mot gidi phép tot khi danh gia vé yéu t6 méi trudng va kinh té,

VGi trudng hgp moéng st dung 6ng c6ng khong bit day va
dugc lén chat dat bén trong long cong, kha nang chiu tai sé bé hon
so véi truong hgp bit day. Tuy nhién, gia thanh ctia moéng sé ré hon
va van phu hgp véi cac cong trinh c6 tai trong bé. Hién tai chua c6
nhiéu nghién ctu vé loai méng st dung 6ng khong bit day cling
nhu huéng dan tinh toan vé loai méng nay. Tac gia dé xuat su
dung céc céng thic don gian danh cho coc 8ng dé ap dung cho
loai mong nay. Trong do6, két qua tinh theo cac céng thic ctia AIP
va FinnRA dugc dua ra dé so sanh véi két qua nén tinh.

2.CAC PHUONG AN SU DUNG ONG CONG LAM MONG
NONG

2.1. Sitdung 6ng c6ng lam méng néng bdn Idp ghép

Maéng 6ng céng ban l4p ghép co cau tao nhu Hinh 1. Ong c6ng
san xudt sdn dugc dua dén vi tri xay dung, chén vao dat bang
phuong phap moi dat trong long éng hodc dao hé cho dén khi dat
cao do thiét ké.
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Hinh 1. Cdu tao mdng bén I3p ghép st dung dng cing

(a) mdng dng cong bit ddy, (b) méng éng céng khdng bit ddy. (1) : Ong céng san xudt
sdn, (2): tdm bé tong bit ddy cong, (3) : Ndip cong déng thoi la dai méng, (4): cd cot, (5) : ddt
cdt lén dam chdt.

VGi 8ng c6ng co bit day (Hinh 1a), day c6ng dugc bit lai bang
tdm bé tdng cbt thép. Sau d6, ti€n hanh d6 ndp 6ng céng béng bé
téng c6t thép. Nap 6ng céng cé chiéu day da 16n dé lién két vai két
cdu bén trén clia céng trinh. Loai méng 6ng cdng nay bén trong
réng, nhe, lam gidm trong lugng méng va dugc xem nhu mot
dang méng néi. Viéc thi cdng bang cach moi dat & phia trong long
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6ng dan gian, khéng can dao ho, it gy xao tron dat xung quanh
va dat bén dudi day hé. Tuy theo tai trong cong trinh ma co thé
lam méng don hodc méng bang, méng bé trén nhiéu 6ng cong
xép canh nhau.

Mét dang méng khac st dung 8ng ¢dng cling dugc dua ra
trong nghién ctru nay la mong céng khong bit day (Hinh 1b). Thay
vi bit day, 1ong éng dugc lén chit hoan toan bang cat. Tuong tu
nhu méng éng céng co bit day, sau d6 mong dugc dé ndp bang bé
téng cot thép.

2.2. Téng quan vé méng néi

Méng néi dugc dinh nghia la dang méng ma trong lugng clia
céng trinh xap xi bang trong lugng dat va nuéc trong dat dugc dao
di dé 1am méng [5,6]. Nguyén ly cla méng néi thé hién nhu trong
hinh 2.
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Hinh 2. Nguyén Iy méng ndi va méng bé ndi (d)

Nhu trén hinh vé 2, néu trong lugng céng trinh bang vdi lugng
dat va nudc dugc dua 1én thi iing suat thdng ding téng cdng & do
sau D khong thay déi véi diéu kién céng trinh xay dung xong (Hinh
2¢) va trudc khi dao méng (Hinh 2a). Do muc nudc ngam khéng
thay d6i, do vay khong cé su thay d6i vé tng suat hiu hiéu va
cong trinh hoan toan khéng bi 1an néu c6 thé chuyén trang thai ti
Hinh 2a qua Hinh 2c ma khéng trai qua giai doan trung gian 2b.

Méng néi c¢6 thé dugc st dung cho céac trudng hap :

Trudng hop 1: néu dat dusi méng du kha nang chiu luc, tuy
nhién d6 Iun hodc d6 Iun léch vugt qua muc cho phép, trong
trudng hgp nay méng néi dugc st dung dé gidm doé lun xudng
dudi mét muc c6 thé chap nhan dugg;

Trudng hop 2: dat dudi day mong yéu, cudng do khang cat cda
dat dudi day méng rat nho va dat c6 nguy ca bi pha hoai, trong khi
I6p dat tét ndm & do sdu I6n. Trong trudng hop nay, moéng néi
dugc sir dung dé gidam Ung sudt dudi ddy mong xudng duédi muc
c6 thé chdp nhan dugc.

Méng néi c6 thé st dung dudi dang mong don, moéng bg,
mong hop, méng coc, méng tru hodc moéng t6 hgp cac dang trén.
Dé tao su ndi clla moéng, ta cb thé tao rébng cho méng hodc ding
cac loai vat liéu tai ché nhe nhu dang hop nhua réng, bong réng
hodc x6p cho vao trong khéi mong [71.

Terzaghi (1943) da dé nghi cong thiic sau dé tinh d6 sau chén
mong Dc cho trudng hgp 2:

5.7s
ML
Trong d6, y: trong lugng riéng clia dat, s: stic khang cat cta dat
=qu/2, B: bé rdng mong, L: chiéu dai mong.
Skempton (1951) dé nghi cong thiic sau dé tinh Dc dua trén su
phéa hoai hé dao [8]:
S
Dc = Ncm

Trong dd, Nc: hé s6 stic chiu tai Skempton, p: hoat tai.
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NGHIEN CUU KHDA HOC

Méng néi cé thé dugc st dung cho nha thap ting hoic cao
tang. Trén thé gidi, c6 nhiéu nha cao tang (15-25 tang) s dung
moéng néi mét cach hiéu qua [9]. Méng néi thudng dugc cau tao
theo ki€u hop réng hay méng hép (hinh 1d), mong viia nhe va vita
c6 d6 cting 16n [7]. & Viét Nam, méng néi da dugc ap dung mot
céach bai ban & du an nha & Bac Ha, Ha Noi [10]. Cac ng6i nha phé
quy md 4-5 tang, xay dung trén nén dia chat rat yéu, cac I6p bun
va sét rat yéu & trén bé mat day hon 30m. Giai phap la dung méng
hép bé tong cét thép trén nén coc tre, ddy mong dat & do sau
2.5m. Phuong 4n méng néi & du 4n nay cho thay hiéu qua cao,
céng trinh l4n it, it anh hudng dén cong trinh xung quanh.

2.3. Téng quan vé tinh todn coc khéng bjt ddy

V&i coc 6ng khéng bit day, ngudi ta dua ra hai chi sé (Hinh 3):

PLR=L/D (3)

IFR=dL/dD (4)

Trong dé, D: d6 xuyén sau cla coc (6ng) trong dat, L: Chiéu dai
dat lén trong long coc (6ng). dL: sé gia chiéu dai dat Ien long 6ng
tuong Ung véi dé xuyén sau cla coc dD. N6i mot cach khac IFR la
dd déc cta dudng cong (L-D).

Truong hop dat dugc dién day trong coc ta c6 PLR =1, va
trudng hgp néu dat khong thé tiép tuc chui vao coc khi coc xuyén
vao dat ta ¢ IFR=0. Nhiéu nghién ctru da chi ra rang, stc chiu tai
cla coc (6ng) sé gia tang khi chi sé PLR giam [13]. Stic chiu tai cta
coc 6ng bit day sé 16n hon coc khong bit day; khi IFR =0, coc 6ng
khong bit day sé lam viéc nhu coc bit day, cé stc chiu tai bang
hodc hon coc bit day [14,15].

Vé mat vat ly, stic chiu tai coc khéng bit day dugc chia thanh
hai phan, phan thanh 6ng va phan dat lén trong 6ng (Hinh 4). Stic
chiu tai phan day éng bang bé téng gan ty 1& nghich vai @6 manh
cha coc H/D, trong khi suc chiu tai phan dat chén ty 1& nghich vai
PLR [16].

e

Li(=Ly)
PLR=L,D,=1 PLR=L,/D, PLR = L,/D,
IFR=LyD;=1  IFR = (Ly-L,)(Dy-Dy) IFR = (L;-L)/(D4-D,) = 0
Hinh 3. Minh hoa dinh nghia PLR va IFR

P

Dpiug

: ; L, = ecffective height of plug
Qann Gam T <height of plug

Hinh 4. Cac thanh phan stic chiu tai clia coc (Gng) khong bit ddy.
Viét Nam chua c6 tiéu chudn thiét ké vé coc réng khéng bit
day. Viéc tinh toan coc réng khong bit day c6 thé tham khéo cac
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phuong phép clia nudc ngoai. Cac phuong phap nay cé thé tinh tu
cac thi nghiém trong phong hodc tinh tu cadc thi nghiém hién
trudng. Tuy nhién, trong khuén khé bai bao chi chon ra cac cong
thiic téng quat hodc cac cong thic cé thé tinh toan tu thi nghiém
trong phong, va c6 thé ap dung cho moéng 6ng cng. Nhin chung
¢6 thé chia ra hai nhém phuang phap tinh toan khi xem xét anh
hudng cda sy dién day dat trong long 6ng (plug): 1) phan vanh
khuyén + phan dat trong ldng coc; 2) phuong phép stic khang mi
tuong duong. Trong cac phuong phap gidi thiéu dudi day AIP va
FHWA thudc nhém 1, trong khi phuong phdp FinnRA va Trung
Qudc thudc nhém 2.

2.3.1.  Phuong phdp API

Phuong phép cta Vién dau mé Hoa Ky [17] dugc sir dung rong
rdi trong cac cong trinh dau mo cling nhu cong trinh dan dung.
Stic chiu tai ctia coc khéng bit day dugc chia thanh hai thanh phan
bao gém stic khang xung quanh coc va stic khang mdii.

Suic khang ma sat dugc tinh theo cong thic:

Cho datsét: f(z) = a. S, (5)
Cho dat cét: f(z) = B.py(2) (6)
Stic khang mai dugc tinh theo cong thuc:

Cho datsét:q = 9.5, (7)
Cho dat cét: q = Ny.pg e (8)

Trong d6 Sy la stic khang cat khong thoat nudce clia dat. Ng la hé
s6 khéng thi nguyén nam trong khoang tir 12 dén 50 phu thudc
vao loai dat va dé chat clia dat. po(2) 1a ing suat hiiu hiéu & do sau
Z, Postip 1 Ung sudt hiru hiéu & mai coc. Hé s6 khéng thi nguyén
B ndm trong khoéng tir 0,29 dén 0,56, phu thudc vao loai dat va do
chat cla dat. Hé s6 o dugc tinh nhu sau:

Sy 705 .S
= u A U<
@ =05 (p:)(z)) U =1
s \—025 s
= U A u 3 <
a=0,5. (p{)(z)) néu ) >1lvaa<1

Ma sat gilra dat va long coc dugc xem bang vai ma sét gilia dat
va bé mat ngoai clia coc va dugc st dung dé xac dinh do len dat
trong long coc (plug). Néu suc chiu tai phan dat long coc 16n hon
stic chju tai ctia dat nén & mai coc, lic nay coc dugc xem nhu dugc
dién day dat va suc chiu tai mdi coc dugc xac dinh bai stic chiu tai
cla dat & mai coc. N6i mét cach khac, stc chiu tai dau coc la suc
chiu tai tdng cong bao gém gan Va Qpiug.

2.3.2.  Phuong phdp FHWA

Su lén dat trong long coc phu thudc rat 16n vao phuong phap
ha coc (déng, ép tinh, ép dong, ...vv). Theo cong thuc cda Lién
doan dudng cao t6c Hoa Ky (FHWA) [18], stic chiju tai t&i han cla
coc khong bit day trong dat rai la tri s6 nhd hon khi coc dién day
dat va khi coc khéng dugc dién day dat.

Truding hop coc dién day dat:

Qu = fooAs + qe- At (9)
Trudng hop coc khong dién day dat:
Qu = fso-As + fsi- Asi + qc- Aann (10)

Trong d6 fs la stic khang ma sat don vi phia mat ngoai coc; fsila
suc khang ma sat don vi phia mdt trong 1ong coc; q: la stc khang
mui coc. A, Ay, Aann lan lugt la dién tich bé mat xung quanh coc,
mui coc, phan vanh khuyén bé téng mdi coc.

2.3.3.  Phuong phdp FinnRA

Theo cong thic ctia Cuc dudng bd quéc gia Phan Lan (FinnRA)
[19], stic chju tai t6i han cla coc khong bit day trong dat bao gém
stic khang ma sat va stic khang mai dugc xac dinh bang thi nghiém
trong phong hodc thi nghiém hién truong. Suc chiu tai clia coc
khong bit ddy dugc tinh theo cong thuc:

Qu = [; md. f;.dz + pg.. A, (1)



Trong d6 d la dudng kinh ngoai cla coc, z la chiéu dai coc
trong dat, f; 1a stic khdng ma sat don vi phia mat ngoai coc; p la hé
s6 muc do dién day dat trong long coc phu thudc vao ty 1é z/d.
Trong trudng hgp coc nam trong cat hodc so6i p =0,8 néu z/d =15.
Khi z/d gidam, hé s6 p gidm mot cach tuyén tinh. gtla stic khang mai
cla coc déc tuong duong.

2.3.4. Phuong phdp theo tiéu chudn Trung Qudc

Tiéu chudn thiét ké coc Trung Quéc (The Technical Code for
Building Pile Foundations) [20] c6 phan vé coc 6ng thép va co
nhiéu diém tucng tu cach tinh ca FinnRA, thé hién qua hé s6 dién
day dt Ap:

Qu =13 frop li + Apde-Ae (12)

2y = 0,16h,/d néu < 5;

A, = 0,8néu % >5;

Trong d6 | 1a chiéu day cta cac I6p dat; Ap = 1 néu la coc bit
day; hp la chiéu dai coc trong dat; d la dudng kinh ngoai clia coc.
Néu hs/d = 5, coc dugc xem nhu dién day dat.

2.3.5.  Sosdnh cdc phuong phdp

Trong cac phuong phap AIP va FHWA, stic chiu tai phan vanh
khuyén + phan dat trong long coc dugc tinh trudc tién, sau do
dugc so sanh vdi stc chiu tai dat nén & dé sau mai coc, gia tri nho
hon dugc 1ay dé ap dung cho suc khang miii coc. Trong phuong
phap AIP, ma sat bén don vi bén trong va bén ngoai coc dugc xem
nhu bang nhau. Trong phuong phap FHWA, ma sat bén don vi
trong long 6ng dugc lay tir 2 dén 1/3 ma sat bén ngoai long éng,
va stc khang phan vanh khuyén ciing nhé hon. Véi phuong phap
FinnRA va Trung Quéc, stic khang mii coc dugc xem nhu suc chiu
tai dat nhan cho mét hé sé dién day dat long 6ng. Hé s6 nay phu
thudc vao ti 1& chiéu dai coc trong dat/ dudng kinh coc (z/d).
Phuong phap theo tiéu chudn Trung Qudc cho stic chiu téi I6n hon
so vGi phuong phap FHWA. Ca hai phuong phap nay khong xét
dén su phuc tap cla cac dic tinh cta dat, véi giad thiét quan hé
tuyét tinh gilta hé sé dién day vai ty & z/d. Piéu nay lam cho cac
phuong phap dé st dung, trong d6 bé qua cac co ché cla su dién
day dat.

3. CHUGNG TRINH THI NGHIEM

3.1. Piéu kién dia chdt

Vi tri thi nghiém tai tinh An Giang thudc Déng bang séng Cuu
Long. Dia chat trong dé sau khao sat bao gom 2 16p. Lép dat 1 1a
bun a sét xen kep cat mau xam nau day tur 4 dén 8m, I16p dat 2 la
cat hat trung mau xam, trang thai chat vira c6 do day tir 8 dén
18,5m. Dén thsi diém thuc hién thi nghiém (thang 7 ndm 2018),
khu dat da dugc san nén hoan thanh bdng cét day tir 2 m dén 4m
dugc han 10 ndm, cé thé xem 1un cé két do san nén da két thuc.
Tai vi tri thi nghiém, muc nuéc ngdm 6n dinh cach bé mat 1,5m.

Cac chi tiéu co ly co ban cua Iép dat san nén va I6p dat 1 tai vi
tri thi nghiém thé hién trong Bdng 1.

3.2. Chuong trinh thi nghiém hién truong

Loai 6ng cdng dua vao thi nghiém c6 dudng kinh 600mm.
Chiéu dai cac 6ng céng la 1.5m, chiéu day thanh 6ng 2cm. Cac thi
nghiém dugc chuan bi nhu sau:

Ong céng dugc dua xuéng dat bing phuong phap moi dat
trong ldong 6ng. Ha 6ng xudng dé sau 1.5m so véi mat dat tu nhién,
tiic miéng cong sau khi dua c6ng xuéng dat c6 cao do bang mat
dat ty nhién (Hinh 5). Khoang cach tir day céng dén Iop dat yéu
bén dudila 4-1.5=2.5m.

Trudng hgp 6ng céng khong bit day :

- Cho dat cat lay tai vi tri thi nghiém cho vao long céng, dam
chat theo tiing I6p 25cm, d6 chat k=0.9 dén khi dat 1ap day miéng

céng. Miéng cng sau d6 dugc bit kin bang tam thép cé chiéu day
5cm dé tién hanh gia tai tinh.

Trudng hgp 6ng cong co bit day:

- Lam phang day 16, d6 16p bé tong 16t méng day 3cm, sau do
bit day bang tam bé tong cot thép day 10 cm. Pay céng dugc bit
kin dé dadm bao nudc khéng tham vao bén trong. Tuong tu trudng
hgp 6ng cong khong bit day, miéng céng sau dé dugc bit kin bang
tdm thép c6 chiéu day 5cm dé tién hanh gia tai tinh.

Bdng 1. Cdc chi tiéu co Iy ctia dét nén

L6p catsan lap, | D6 am W (%) 26,2
hat trung. Dung trong tu nhién yu (kN/m3) 17,69
Chiéu day 4m Dung trong kho ya (kN/m?) 14,01
Hé s6 réng eo 0,871
Ty trong G 2,672
Gbc ma sat trong ¢ () 2394’
Modul bién dang Ei-2 (kN/m?) 8930,5
N (SPT) 6
Lép1:Buna Do am W (%) 41
sétxen kep cat | Dung trong tu nhién yw (kN/m?) 17,17
méu\ Xamnau. | Dung trong kho ya (kN/m3) 12,18
Chiéuday 8m [ Ty trong G, 2,667
Gb6c ma sat trong ¢ () 6927’
Luc dinh c (kN/m?) 6
Modul bién dang Ei2 (kN/m?) 1946,6
N (SPT) 2+3

Hinh 5. Qua trinh [3p ddt ong giéng

Ong céng duoc dua xudng dat bing phuong phap moi dat
trong ldong 6ng. Ha 6ng xudng dé sau 1.5m so v&i mat dat tu nhién,
tlc miéng céng sau khi dua cdng xuéng dat cé cao do bang mat
dat ty nhién (Hinh 6). Khoang cach tur day céng dén Iop dat yéu
bén dudila 4-1.5=2.5m.

Trudng hgp 6ng cong khong bit day :

- Cho dat cat lay tai vi tri thi nghiém cho vao long c6ng, dam
chat theo tiing 16p 25cm, dé chat k=0.9 dén khi dat lap day miéng
céng. Miéng c6ng sau d6 dugc bit kin bang tam thép cé chiéu day
5cm dé tién hanh gia tai tinh.

Trudng hgp 6ng céng co bit day:

- Pam chat va lam phang day 16, d6 I6p bé tong 16t moéng day
3cm, sau d6 bit day bang tdm bé tdng cét thép day 10 cm. Day cong
dugc bit kin d€ dam bao nudc khéng thdm vao bén trong. Tuang tu
trudng hop 6ng cdng khong bit day, miéng c6ng sau dé dugc bit kin
bang tdm thép c6 chiéu day 5cm dé tién hanh gia tai tinh.

3.3. Két qua thi nghiém

Quy trinh gia tai tinh dp dung cho nén ty nhién va méng 6ng
giéng tham khdo TCVN 9354:2012 - Bat xay dung - Phuong phap xac
dinh mé dun bién dang tai hién trudng béng tdm nén phang [21].

Két qua thi nghiém ban nén hién trudng trén dat tu nhién,
mong st dung 8ng cdng D600 khong bit day, mong st dung éng
c6ng D600 c6 bit day dugc tap hgp, thé hién trong Hinh 7. Tu biéu
d6 ap luc - d6 lan, 1ay diém t6i han vé kha nang chiu luc tng véi
diém c6 dod cong thay déi dot ngédt, ta co stc chiu tai téi han cla
nén dat chua gia 6 1a Pgho = 160 kN/m? (Hinh 8). So sanh biéu dé
ap luc- @6 14n khi ctia mong 6ng c6ng D600 khong bit day va 6ng
céng D600 co bit day, su khac nhau rat ré rét. V6i méng céng
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khong bit day, suc chiu tai cia méng chi la 75 kN, tuong Ung véi
diém thay d&i d6 déc dudng cong dot ngot trén biéu d6 luc nén -
chuyén vi. V6i méng cé bit day, trong khoadng luc nén thi nghiém,
chua c6 diém thay d6i dé cong biéu d6 luc nén - chuyén vi mot
céch rd rét, mét cach gan duing, c6 thé 13y diém tuong ung luc nén
bang 200 kN nhu la stic chiju tai cia méng (Bdang 2). Nhu vay su
khac nhau vé stic chiu tai la 4 lan.

Bao tai it |

Woor ;@":' .
W ﬂwn(

=
Hinh 6. S d0 thi nghiém (a) va hinh anh thuc té (b).
1: 6ng giéng, 2: gdi ké tdi, 3: hé dam chinh, 4: hé dam phu, 5: kich thiy luc, 6 : dong ho
do chuyén vi.
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Hinh 7. So sanh biéu d6 quan hé lyc nén - chuyén vi mong D600 bit ddy va khong bit ddy

Dé c6 thé so sanh véi stc chiu tai véi dat nén tu nhién, mot
céach tuong déi, quy déi luc tadc dung Ién cdc méng 6ng céng thanh
ap luc phan bé: p=N/A. Trong d6 N: luc nén tac dung lén méng, A
= n.D%4 la dién tich tiét dién ngang ddy mong v6i D=600 mm la
duding kinh 6ng céng.

Cac dudng cong ap luc - d6 Iin cta dat nén ty nhién va ctia méng
8ng c6ng c6 bit day va khong bit day dugc thé hién trén Hinh 8.

& Bdng 2, ta so sanh d6 1tin & muic tai trong 240 kN/m2, tiic muc
tai trong t6i da ap dung lén dat chua gia c6 trong nghién ctu nay.
& muc tai nay, hiéu qua giam 1tn 16n, déc biét cho trudng hop 6ng
céng co bit day, va trudng hgp 6ng céng khong bit day, dé lun
cling giam rat dang ké.

Nhu vay, mac du dat dudi ddy mong va dat cat trong long mong
clia méng céng khéng bit day da dugc dam chat nhung stic chiu tai so
vdi méng 8ng cdng c6 bit day la nhé dang ké béi cac ly do sau:

Néu so v6i mong dac biang bé tong cot thép cé cung kich
thudc duding kich va chiéu sau, méng céng réng cé bit day sé chiu
dugc moét lyc nhiéu hon ding bang phan trong lugng nhe hon:

AP=AV.yp=(nD?)/4.H.25=9.2 kN (13)

Trong d6 AP : su gia tang suic chiu tai gita mong céng réng bit
day va méng bé tong dac, AV: su khac nhau vé thé tich bé téng
gilta mong cong réng bit day va mong bé tong dac, yu: trong
lugng riéng cla bé tong, Di: dudng kinh trong clia 6ng c6ng, H:
chiéu cao 6ng cong.

Ap lye (KNim®)
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Hinh 8. So sanh biéu d6 quan hé luc nén - chuyén vi mong D600 bit déy va khong bit day
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Bdng 2: Bang so sdnh hiéu qud giém lin nén tai cdp tai P =
240 kN/m?

No6i dung thi nghiém
nén tinh

Po lun tuyét
déi S tai cap

Hiéu qua han
ché lan so véi

tai 240 kN/m? dat tu nhién
Dat tu nhién - 28,88 mm 0%
Ong c6ng khong bit day 6,5 mm 78 %

Ong céng co bit day - 1,3mm 96 %

Stc chiu tai cila mong 6ng giéng khong bit day nhé hon rat
nhiéu so v&i méng bit day. Nhu vay trong trudng hgp nay mac du
dat da dugc dién day va dam chat thé tich long éng tic PLR = 1,
nhung IRF con 16n hon 0. Dat ti€p tuc chui vao long céng trong
qua trinh gia tai va mong 6ng giéng khong bit day chua lam viéc
dugc giéng nhu moéng bit day.

4.CAC KIEN NGHI VE TiNH TOAN VA SU DUNG MONG BAN
LAP GHEP SU DUNG ONG CONG

4.1. Tinh todn khad ndng chiu tai

4.1.1. Méng éng céng bit ddy

Viéc tinh toan stic chiu tai don mong st dung 1 6ng c6ng bit
day dugc tinh toan tuong tu nhu moéng don tron. Vi du c6 thé si
dung céng thuc clia Terzaghi:

Gy = 1,3cN; + qN4 + 0,3yBN, (14)

Véi truong hgp clla méng trong bai bao, véi gdéc ma sat trong
cUa dat dugi dady mong sau dam chat la K=30°, lyc dinh ¢ =0, tir d6
qu =668 kN/m2.

Suic chiju tai cla méng la:

Qu =A.q, = 189 kN

Két qua nay tuong déi sat vai két qua clia thi nghiém nén tinh.
Trong trudng hgp tinh toan ap luc dugi ddy mong, méng st dung
6ng cong réng bit day c6 Igi vé luc so véi méng bé tong cét thép
dac do nhe hon.

4.1.2. Méng 6ng céng khéng bit ddy lén ddy ddt

a) Tinh todn theo céng thiic AIP

Strc chiu tai cia mong 6ng giéng khong bit day bao gom 3 phan:

Qu= Qf,c + Qann + Qp (15)

Trong d6 Qr la stic khang ma sat xung quanh 6ng, Qam la stic
khang dat dudi vung vanh khuyén cla 6ng céng, va Q la stc
khang phan dat dudgi mi 6ng.

Do thanh 6ng rat mdng so véi dudng kinh éng, do vay c6 thé
bd qua Qan. Theo phuong phap AIP, trong trudng hgp cla nghién
clu, vai dat cat hat trung chat via, ldy 4=0.37 va Ng = 20, tir d6 tinh
dugc suic chiu tai ctia méng trong trudng hgp 6ng khéng bit day
va lén day dat la:

Qu=A4s.f,+A.q=A.q=86kN

Nhu vay két qua tinh toan theo AIP hoi I6n hon so véi thi
nghiém nén tinh.

b) Tinh todn theo c6ng thirc FinnRA

Trong cong thuc 11, gia tri u phu thudc vao z/d d6i véi coc 6ng
thi céng dang dong hoac ép. Ty 1é z/d cang I6n, kha nang dat lén
chat trong long coc cang Ién. Tuy nhién trong trudng hgp nghién
ctiu, dat trong 6ng giéng dugc dién day bang cach cho dat vao va
dam chat. Nhu vay hé s6 p phu thudc vao d6 dam chat cua dat
dudi day 6ng va trong long éng.

q= Nq.p’oln,p (16)

Trong d6 Ny phu thudc vao géc ma sat trong & mai coc (day
mong). Véi 9=30°, N = 37.

Lay luc ma sat & gilra d6 cao méng ap dung cho toan bé chiéu
cao méng:

fs = K. o-lytan (¢a) (17)



Lay Ks = 0.5 tuong Ung véi goc ma sat trong cla phan dat cat
xung quanh coc 23,24°, tan (®.) = 0.7 tan (23,24% = 0.3

Thay vao cong thuc 11, néu lay u=0.8 ta c6 Qu = 230 kN, gia tri
nay cao hon nhiéu so véi két qua nén tinh. Tac gia dé nghi lay
u=0.3, lic nay ta c6 Qu = 86 kN, két qua xap xi véi két qua thi
nghiém nén tinh.

4.2. Mét s6 dang méng bdn Idp ghép tiém néng sir dung 6ng
céng

Tuy thudc vao tai trong cong trinh ma mong ban 13p ghép su
dung 8ng céng c6 thé dugc st dung & cac dang khac nhau nhu sau:

Trudng hop tai trong cdng trinh bé, ta c6 thé sir dung méng
6ng cong khong bit day. Trong trudng hgp nay dat duéi day 6ng
va trong long éng can dugc dam chat dé tang hiéu qua vé mat
chiu luc. P4t cat dung dé lén vao Idng 6ng c6 thé dung dat cat tai
ché hodc phé thai xay dung. Trong trudng hgp dat Ién vao day éng
la chat thai xay dung, ngoai viéc dugc dam chat can co vai dia ky
thuat 16t & ddy 8ng d€ ngadn cach hai loai vat liéu khac nhau, tranh
dat cat dugi day 6ng xam nhap vao phé thai xdy dung c6 c& hat
I6n hon lam gidam hiéu qua vé kha nang chiu tai.

Trudng hgp tai cong trinh 16n han, c6 thé sit dung mong ban 13p
ghép st dung 6ng c6ng bit ddy & dang méng don, mong bang hodc
méng bé. Trong trudng hgp nay, do méng réng, nhe, c6 thé dugc xem
nhu mét dang maéng néi. Tuy nhién, mic du dugc bit day nhung theo
thdi gian, nuéc van cé thé ngdm qua cac vét nut, ké hg, va luc nay
moéng bi mat di loi thé vé gidm trong lugng. Do vay dé trdnh nudc
tham vao long éng, can chén cac vat liéu nhe khéng tham nuéc vao
Idng 6ng, vi du nhu x8p. Cling can luu y vé hién tugng day ndi cé thé
gady ra cac hiéu tng bat lgi cho cong trinh.

Suic chiu tai cla mong phu thudc vao loai dat dudi va xung quanh
ddy méng. Do vay trong trudng hgp moéng st dung 6ng c6ng ¢6 bit
day va khéng bit day, khuyén cdo nén dat ddy 6ng cong cach I6p dat
yéu mot khodng it nhat bang dudng kinh ctia 6ng.

5.KET LUAN

Trong bai bao nay, tac gia da dua ra giadi phap mong néng ban
I3p ghép st dung 6ng céng cho nha thap tang trong diéu kién nén
dat yéu cb cat san lap. Bai bao trinh bay cac két qua thi nghiém
nén tinh 1én mong ban 13p ghép si dung 6ng céng bit day va
khong bit day, cling nhu mét s6 ly thuyét va cong thic tinh toan
lién quan. Cac két qua cho thay:

Viéc sir dung méng ban 13p ghép lam gidm dang ké do lun cda
dat nén dudi tai trong du d6 la 6ng céng bit day hay khéng bit day.
Tuy nhién hiéu qua clia méng 6ng céng bit day la vuot troi. Mot
mat éng cong bit day c6 ddy mong ciing, mat khac trong lugng
moéng nhe do réng & bén trong. DE tranh thdm nudc, rd i nudc
vao trong long 6ng, cé thé chén vao long éng cac hop nhua réng
tai ché& hodc x6p len day long céng.

Trudng hap cong trinh c6 tai trong nhé c6 thé sir dung méng
8ng céng khéng bit day. Tuy nhién, dé tang stic chiu tai cia moéng
can dam chat dat trong long cdng cang chit cang t6t. C6 thé su
dung cac chat thai ran nhu bé téng, gach v&, dam san tron cling
cat dé cho vao long 6ng. C6 thé tién hanh thém céc thi nghiém dé
xac dinh tuong quan gitta muiic dé dam chat dat trong long éng va
suc chju tai cla moéng. Viéc tinh toan stc chiu tai clia loai méng
nay c6 thé dung cac cong thic cta AIP hodc FinnRA.

Phuong phap méng ban 13p ghép st dung éng cdng co thé
tiét kiém thdi gian thi céng, va chi phi. Thy tai trong cong trinh ma
mong don, mong bang hay mong bé st dung 6ng céng bit day
hay khéng bit ddy dugc sir dung.

Loi cdm on: Nghién clu nay thudc dé tai ma sé T2021-108TD
duac tai trg bdi Trudng Dai hoc Su pham Ky thudt TP. HCM nam 2021.
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Gidi phap giam chat thai xay dung trong
qua trinh thi cong dua trén dong luc caa

ngudi lao dong

A solution to reduce construction waste during construction based on the motivation of

workers
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TGM TAT

Bao vé mai truang hign nay dang la van dé cap thigt toan céu.
Trong nganh Xay dyng viéc xir Iy chat thai xay dung sé dong bao vé
mai trudng chung. Hign tai Viet Nam, cac giai phap [am giam lrgng
chét thai xay dung chua thyc sy duge céac nha thiu quan tam va
ddu tu. Bai bao sé trinh bay mat phrong phap quéan |y tao dang luc
cho nguai lao dang trén cang truang xdy dung dang thi cong.
Phurong phap nay sé chia ngui lao dong thanh cac nham va sé ca
nhitng chinh sach dua trén dinh lreng vat tu st dung dé thuéng
phat réi rang. Day sé |a mat gidi phap hitu ich, d& ap dung dé céc
ki s xay dung, nha thau ap dung nhim lam gidm lreng chét thai
xay dung trong qué trinh thi cang.

Tir khda: Chat thai xay dung; thi cang, dang lre; ngudi lao dang

ABSTRACT:

Environmental protection is currently a global urgent issue. In the
construction industry, the treatment of construction waste will
contribute to the protection of the general environment.
Currently, in Vietnam, solutions to reduce construction waste are
not really interested and invested by contractors. This paper is
devoted to present a management method based on making
motivation for workers on the construction site under
construction. This method will divide workers into teams and will
have policies based on the quantity of materials used to clearly
reward and punish. This method will be a useful and easy solution
for construction engineers and contractors to apply to reduce
construction waste during construction.

Keywords: Construction waste; construction; motivation; workers

| ISSN 2734-9888

1. DAT VAN DE

Bdo vé moi trudng la van dé I6n, dugc Nha nudc rat quan
tam. Viéc bdo vé moi truong la su huy déng suc luc clia toan
dan, y thiic ctia cdng déng, ban than méi ca nhan ludn cé trach
nhiém trudc moi trudng ma minh dang séng. Cac du an xay
dung thudng cé anh hudng va tac dong truc tiép t&i moi
trudng xung quanh, bao gom: khéng khi, tiéng 6n, ngudn
nudc... Néu khéng c6 nhiing bién phép bao vé méi trudng phu
hgp thi tinh trang & nhiém moi trudng 1a khéng thé tranh khoi.
Nhin vao thuc trang cac céng trinh xay dung nhiing nam gan
day, tinh trang 6 nhiém méi trudng do cac cong trinh xay dung
khéng con la diéu gi qua mGi mé.

Quy dinh bao vé moi truong trong hoat dong xay dung tai
Viét Nam dug ¢ moé td cu thé trong Luat Xay dung 2020 [1] va
trong Thong tu sé 02/2018/TT-BXD [2]. Cac quy dinh nay bao
gém nghia vu lién quan tGi viéc bado vé méi trudng clia ca cha
dau tu va ch du an cong trinh xay dung, cac co quan nha nudc
trong qua trinh quy hoach xay dung. Mdc du cac quy dinh phap
ly vé bdo vé méi trudng néi chung, ciing nhu quan ly chat thai
trong xay dung ndi riéng da dugc xay dung, nhung van dé chat
thai xay dung (CTXD) ludn la bai todn moi truéng nghiém trong
trong nhing thanh phé I6n khong chi & Viét Nam ma ca trén
thé giéi.

Thuc trang quan ly va xt ly chat thai néi chung, CTXD ndi
riéng dang la van dé néng, nhiic nhoi cha doi s6ng kinh té xa
héi Viét Nam. Chi riéng Ha Néi, theo thong ké so bé méi ngay
thanh phé phéat sinh khoang trén 2.000 tan CTXD [3]. Lau nay,
khoéng it chd dau tu da tim moi cach dé giam chi phi xt ly chat
thai nén da dé trdom CTXD ra dudng, khu vuc it dan cu, khu vuc
c6 nhiéu ao ho... Diéu nay da gay ra nhiéu hé luy déi vai xa hoi
nhu mat vé sinh, & nhiém, bui ban, &nh hudng t6i cdnh quan
thanh phd, dén sy phat trién ha tang doé thi trong tuong lai.
Méac du rat khé dé dua ra s6 liéu chinh xac vé CTXD dugc tao ra
trén moét cong trudng xay dung, nhung ngudi ta udc tinh rang
c6 t6i 10-30% vat liéu xay dung bi lang phi [4, 5].
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Qua trinh thi cong

Cac chat thai c6 thé tranh dugc do ngudi lao ddng trén céng trinh

Gia cong cbt thép tudng

Mat tién két cau l3p ghép

Lam khuon tudng

Tudng bé tong

Khuén cho dai tudng

Cactam san 13p ghép

Gia céng cac tdm gb

Gia cOng cac thép thanh san

San bé tong

Gia cong vach thach cao

Khoi lién két

Thép cay da qua x{ ly b8 sung, thép cay cat tuy y, néi thép cay bi b di, v.v.

Bang mat tién bi hu hong, phé liéu bi hdng trong qua trinh 1ap dung

Tu'y cat va khoan van van ép, van ép bo hoang

Bé téng tron thifa, bé tong du thia, v.v.

Cac khuén bi héng

Cac tam van san bj hu héng, cac manh vun bj hong trong qua trinh 1ap dung
Tuy cét, khoan van ép, van ép bo hoang

Thép cay da qua x{ ly b8 sung, thép cay cat tuy tién, ndi thép cay bi b di, v.v.

Bé téng tron con thira, d6 bé tdng qua muc, v.v.

Tu y cdt van vach thach cao, van vach thach cao bi hu hong, phé liéu bi héng, v.v.

Vira b6 sung, khéi dugc giao thém, khéi bi cit va bé di, v.v.

Dé dua ra mot giai phap quan ly hiéu qua nham lam giam
viéc phat sinh CTXD, bai bao sé trinh bay mét phuong phap c6
tinh thuc hanh, nham gidm chat thai trong qua trinh thi céng
cong trinh xay dung, ciing nhu gia tang hiéu qud céng viéc dua
trén viéc tao dong luc lao déng cho nhitng ngudi lao déng trén
coéng trinh. Day sé la mot kinh nghiém hitu ich cho cédc nha thau
trong qua trinh xay dung.

2. SU PHAT SINH CHAT THAI XAY DUNG

Mac du chua cé dinh nghia dugc chap nhan chung, CTXD ¢6
thé dugc dinh nghia mét cach ca ban la cdc manh vun cla viéc
xay dung va pha d& céng trinh. Cu thé, CTXD la chat thaéi rin
khéng chira chat long va cac chat doc hai, phan 16n la chat tro,
phét sinh tir qua trinh xay dung cac cong trinh, bao gobm cac
toa nha cliing nhu cau dudng. CTXD khong bao gom cac vat liéu
lam sach bi nhiém cac chat doc hai, vat liéu dé v& c6 chua
amiang, chi, son thai, dung moi, chat bit kin, chat két dinh, rac
sinh hoat, d6 dac, thiét bi hodc cac vat liéu tuong ty. CTXD
dugc tao ra tu cdc qua trinh xdy dung khac nhau va nguyén
nhan phat sinh c6 thé dugc chia thanh bén phan bao gém céng
nghé xay dung, phuong phap qudn ly, vat liéu xdy dung, va
nguoci lao dong [6].

1.1 Céng nghé xdy dung

Hién nay trong cac du 4n nha & dang st dung ca cdng nghé
duc sdn va céng nghé bé téng c6t thép toan khai. Trong khi
cdng nghé duc sdn hau nhu khéng tao ra CTXD vi khong can su
dung thép cay, gé dang, va bé téng tai chd, v.v. trén céng
trudng. Nguac lai, cdng nghé toan khéi lam phat sinh lang phi
c6t thép, go, bé tong, ... trong qua trinh xay dung, viéc nay la
rat kho tranh trén cong trudng xay dung toan khaoi.

1.2 Phuong phdp quan ly

Trén céng trudng dang thi cdng hau hét CTXD phat sinh do
viéc b6 tri cong trudng 16n xon. & mot s6 dia diém, vat liéu va
dung cu dé & khip moi nai, va két qua 1a mot s6 vat liéu va dung
cu khéng st dung da bi xép 1an va cudi cung bi loai bé nhu moét
chat thai. Do dé, cac phuang phéap quén ly va kiém soét chat thai

anh hudng dén lugng chat thai phat sinh tai céng trudng. Nhiing
chat thai dugc phan loai nay rat dé tai ché va tai st dung.

R6 rang, cac phuong phap quan Iy chat thai nay c6 thé phan
loai CTXD trén dia ban mot cach c6 hé théng; Tuy nhién ching
khong thé gidm CTXD dugc tao ra ti moi quy trinh. Trong thuc
tién quan ly hién nay, nhiém vu clia ngudi quan ly chat thai tai
dia diém chi l1a thu gom chat thai va dam bao dia diém gon
gang. D& gidm thiéu chat thai, cdn c6 nhing d8i méi trong
quan ly vat tu, thiét bi nhu dao tao cho ngudi lao déng cach
giam thi€u chat thai c6 thé tranh dugc, khen thudng xing déng
cho ngudi lao déng cé hanh vi tét trong viéc cat giam lang phi.
Mét ly do khién phuang phap quan Iy hién nay khéng thé giam
chat thai trén cac cdng trudng xay dung la né khéng thé kiém
soat hiéu qua viéc phat sinh CTXD do 16i cta ky thuat xay dung,
vat liéu xay dung, ngudi lao déng, ... Do d6, cac phuong phéap
quan ly d6i méi la can thiét dé gidm bat ky 16i nao trong viéc
lam giam bét chat thai.

1.3 Vatliéu

Hai loai CTXD c6 ngudn géc tir vat liéu xay dung: bao bi vat liéu
va phé liéu vat liéu thai bo trén cdng trudng. Béi vi bao bi xay dung
lam bang gidy goi hang loai day, gb, va thung carton la can thiét
dé dong goi vat liéu xay dung nhu xi mang, gach &p tudng, kham
va dinh bé téng, v.v., nén bao bi khéng thé tranh khai trg thanh
mot phan rac thai khi vat liéu dugc déng goi tai ché.

1.4 Ngudilao déng va su dnh hudng tdi viéc thdi rdc trén
céng truong

Ngudi lao dong tham gia vao cac hoat dong xdy dung va
nghién ctu trudc day [6] cho thdy thai d6 cia ho d6i vai hoat
dong xay dung c6 thé tao ra su khac biét I6n vé viéc phat sinh
CTXD. Cu thé, [6] quan sét thdy rang néu ngudi lao dong khéng
xU ly vat liéu mot cach cdn than thi ho sé lang phi nhiéu vat liéu
hon, va ngugc lai. Mét trong nhitng nguyén nhan chinh cda
viéc phat sinh chat thai vat liéu 1a do ngudi lao dong st dung
vat lieu khéng dung cach hodc bt can trén cong trudng.
Nhiing loai chat thai nay c6 thé tranh dugc hodc gidm bt néu
ngudi lao ddéng cé y thic va tradch nhiém hon.
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Né&u khéng c6 hé théng kiém soét va khen thudng can than,
ngudi lao dong trén céng trudng xay dung cé thé trd nén bat
cdn trong viéc x ly vat lieu xady dung. Do d6, cac thanh c6t
thép c6 thé tai s dung, nlra bao xi mdng da bé di, dinh bd di va
cdc manh g6 thudng dugc ném xung quanh cac dia diém si
dung. Badng 1 dua ra cac vi du vé chat thai c6 thé tranh duoc do
ngudi lao déng gay ra trong cac dy an nha & cédng cdng & Hong
Kong (HK) [6].

Bang 1 chi ra rdng ky ndng, su nhiét tinh va tinh tap thé 13
nhiing yéu t6é chinh dnh huéng dén lugng chat thai ctia ngudi
lao déng. Trong ba yéu t6é nay, thai do ctia ngudi lao dong déi
véGi cong viéc cha ho, bao gébm ca su nhiét tinh va tinh than tap
thé, dugc coi la khia canh quan trong nhéat vé viéc tao ra chat
thai, trong khi trinh d6 ky nang cda ho thi it quan trong hon.
N6i cach khac, néu ngudi lao dong khéng tam huyét nhiing gi
ho dang lam thi sé lang phi nhiéu nguyén vat liéu hon. Vi vay,
diéu quan trong la phai thiét [ap mét hé théng quan ly vat liéu
xay dung tai chd dé khuyén khich ngudi lao dong st dung vat
liéu mot cach cdn than, déng thoi nang cao ldng nhiét tinh va
tinh tap thé clia ho bang cach khen thudng dua trén thanh tich
tét clia ho trong viéc tiét kiém vat liéu théng qua viéc giam
thiéu sai s6t trong van hanh, tra lai vat liéu khéng st dung cho
tai s dung hoac tai ché, v.v.

3. PHUONG PHAP KHUYEN KHICH TAO PONG LUC CHO
NGUOI LAO PONG

Thuc té trén cac cong trudng vat liéu xay dung dugc lay tur
cac khu vuc luu trit va thudng khong dugc kiém soat, t6 chiic
hiéu qua, dac biét la trong cac du an I6n hodc trong qua trinh
xay dung kh&n cap. Hé théng kiém soat vat liéu xay dung dugc
thanh lap nham muc dich cung cap céng cu hiéu qua cho ngudi
quan ly du an dé quan ly vat liéu tai chd va thic ddy ngudi lao
déng gidm thiéu lang phi vat liéu.

Nghién ctru vé méi quan hé gita déng luc va nang suat
trong nganh Xay dung da dugc thuc hién trong nhiéu nam qua
[7]. Nang suat phu thudc vao déng luc va dén lugt no, déng luc
phu thuéc vao nang suat [8]. So sanh nang suat lao déng doi
vGi cac hoat dong xay dung tu bay quéc gia, bao gém Uc,
Canada, Anh, Phan Lan, Scotland, Thuy Dién va Hoa Ky, cho
thdy rang c6 rat it su khac biét vé nang suat & bay qudc gia mac
du ¢6 su khac biét dang ké trong thuc hanh lao dong, va su
khac biét chinh la anh hudng cla quan ly [9]. Quan diém nay
dugc bd sung bang mét nghién ciru dién hinh tap trung vao tac
dong cda quan ly nguyén vat liéu doi v6i nang sudt, cho thay
rang quan ly nguyén vat liéu khéng hiéu qua co thé lam giam
nang suat [10]. Mat khac, mot loat cac danh gia so sanh vé ty |é
nang suat lao déng gita cac nha thau xay dung Phap, Duc va
Anh cho thay rang ngudi lao dong & Buc cé kha nang c6 déng
luc cao (vi ho dugc trd luang cao va dugc coi la ngang bang véi
nhiting ngudi lam viéc tri thic. va cong viéc khoa hoc). Do dé,
nang suat cao hon [11]. Tat ca nhiing két qua nghién clu nay
cling ¢ rang déng luc cao hon sé mang lai nang suét cao hon.

Theo ly thuyét déng luc ctia Maslow [8], ngoai nhu cau an
toan va suic khée clia ho, ngudi lao dong yéu cau phan thudng
ca vé tinh cam va tai chinh dé€ thuc hién ky luat tu giac trong
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viéc xUr ly vat liéu xay dung. C6 nhiéu hinh thic khen thudng va
triing phat dé do ludng hiéu qua hoat d6ng cta ngudi lao déng
[12]. Trong s6 cac phuong phap khen thudéng (triing phat) tich
cuc va tiéu cuc nay, mot s6 phuong phap da dugc st dung trén
cac cong trudng xay dung. Vi du, viéc st dung cadc chuong trinh
tao dong luc dac biét va cac chuong trinh khuyén khich tai
chinh (FIP) da dugc trinh bay trong [7, 13-15]. FIP la mot
phuang phéap quan trong dé tao déng luc cho ngudi lao déng
va n6 da dugc ching minh la cé hiéu qua trong viéc nang cao
chat lugng va giam thai gian va chi phi ctia du an [13]. Hon n(a,
FIP da dugc chdp nhan rong rai nhu mét hé thong khen thudng
tién té phu thudc vao hiéu suat trong nganh Xay dung [16]. Vi
vay IRP dugc st dung trong nghién clu nay dé xay dung mot
phuang phap quan ly dua trén nguyén téc FIP, cu thé 1a quan ly
vat liéu xay dung tai ché dé gidam CTXD.

Cong bang la moét yéu té quan trong can can nhac khi thiét
ké IRP; kém céng bdng hoac khéng cong bang sé dan dén that
bai cta IRP va tham chi c6 thé c6 tadc ddng xau dén du an xay
dung. Trudc khi IRP dugc thuc hién, tinh cédng bang cla n6 can
dudgc kiém tra can than. Cé hai khia canh cda tinh c6ng béng
trong IRP: mét la cdng bang cho ngudi lao déng, moét la cong
bang cho doanh nghiép. Cong bang ddi vai cong ty rat dé diéu
tra. B&i vi IRP lién quan dén lugng vat liéu xay dung dugc tiéu
thu tai chd, néu téng lugng chat thai xay dung dugc gidm
xudng, thi céng ty sé co Igi. Vi vay, cong ty nén chia sé lgi ich
(tién tiét kiém dugc) v6i nhitng ngudi déng gop - ngudi lao
dong.

Su céng bang cha IRP d6i vai ngudi lao dong la khac nhau.
Ngugi lao déng thudng dugc t6 chiic thanh d6i hodc nhém tuy
theo nganh nghé hodc loai cong viéc cla ho. Vat liéu thudng
dugc chia sé trong nhém. NéEu phat hién moét lugng phé liéu, ai
sé bi xUr phat, hodc néu gidm dugc lang phi thi ai sé& dugc khen
thudng - ngudi chiu trdch nhiém chuyén phé liéu tir kho chura,
hay truéng nhém? Dua trén cic budi thdo luan véi cac nha
quan ly du &an va ngudi lao déng tham gia vao cac dy an thi nén
ap dung IRP dua trén nhom. Trong IRP dua trén nhém, cac
thanh vién clia nhom sé dugc thudng hodc bi trtng phat nhu
nhau néu c6 bat ky su gidm thi€u va gia ting chat thai vat chat
nao. Phan thudng dua trén nhém cung cdp muc tiéu chung cho
cac thanh vién trong nhém va khuyén khich su hgp tac gitra céc
thanh vién dé dat dugc hiéu suat cao hon va noé tranh duogc khé
khan trong viéc xac dinh dong gép clia mét ca nhan [13, 16].

Trong IRP dua trén nhém, méi nhém lam viéc c6 moét trudng
nhom chiu trach nhiém thu thap tat ca cac nguyén vat liéu can
thiét cho nhom clia minh tir tha kho. Tha kho ghi s6 lugng
nguyén vat liéu 13y cla tiing nhom. Khi mot nhém hoan thanh
cdng viéc ctia minh, nhom trudng ciing c6 trach nhiém sip xép
cac nguyén vat liéu khéng st dung hét dé trd lai cho tha kho dé
cap nhat vao hé so.

Sau khi hoan thanh hoat dong xay dung, ngudi quan ly du an
6 thé do ludng lugng chat thai vat liéu gidm hodc tang 1én bang
cach so sanh lugng vat liéu thuc t€ ca nhom st dung véi lugng
uéc tinh. S6 lugng vat liéu thuc té€ st dung dugc ghi lai bgi tha kho,
trong khi s6 lugng vat liéu udc tinh dugc chuén bi bai nhing ky su
c6 kinh nghiém ctia nha thau. 56 lugng udc tinh bao gom mét ty &



phan trdm dugc coi la lugng chat thai binh thudng tai ché. Ty lé
phan tram dugc xac dinh dua trén kinh nghiém cta nha thau ti
cac muic chat thai trong cac du an trudc day.

Déi véi mot loai vat liéu cu thé i, hiéu sudt ctia nhém j vé hao
phi vat liéu c6 thé dugc do bang cach sir dung Céng thuc (1).

AQL(/) = Q:wctinh(i) - Q;Lhan(i) - Qéralai(j) (M

trong d6 AQi(j) la lugng vat liéu thua thi i tiét kiém dugc
(néu s6 lugng la gia tri duong) hodc bi lang phi (néu sé lugng la
gia tri am) theo nhém j; Q'nhan(j) 13 téng s6 luong vat liéu thi i
nhan dugc ca nhém j; va Quectinn(j) bi€u thi dai lugng udc tinh
bao gom lugng théng ké cta hao phi théng thudng. Gia tri clia
Q'uoctinn(j) phai dugc quyét dinh can than theo hoan canh cua
cac dy an xay dung va kinh nghiém trudc dé. Qlani(j) 1a s6
luong vat liéu xay dung khoéng s dung dugc trd lai kho cua
nhoém j.

Khi két thuc du &n, hiéu suat tdng thé ctia nhém j cé thé
dugc do ludng bang Céng thic (2)

C'() = L AQ'(xP; )

trong d6 C(j) biéu thi téng lugng nguyén vat liéu thi i tiét
kiém dugc (néu Ci(j) 1a duong) hoac lang phi (néu C(j) la am)
theo nhém j; n 1a téng s6 nhiém vu trong du an can st dung vat
liéu i; va Pi la don gid vat liéu i.

Cong ty ky hgp déng phai xay dung chinh sach quy dinh cu
thé cach thic cong ty chia sé chi phi/lgi ich phat sinh tir viéc
gidm hodc tang chat thai vat liéu véi ngudi lao dong. Vi duy,
céng ty c6 thé quyét dinh rang ngudi lao d6ng nén chia sé 40%
Ci(j). Noi cach khac, cong ty sé tra lai 40% C'(j) cho nguai lao
déng nhu mot phan thudng. Phan thudng c6 thé duong néu
gia tri C'(j) 1a duang; va né cé thé 1a am (phat) néu gia tri cla
Ci(j) 1a am.

4. KET LUAN

Bai bao da trinh bay dugc nguén géc cla rac thai xay dung
trong qua trinh thi céng c6 thé phat sinh tir 4 phuong thic la theo
cong nghé xay dung, phuong phdp quan ly, vat liéu xay dung, va
ngudi lao dong. Trong d6 yéu t6 ngudi lao dong lién quan téi tinh
than trach nhiém cing nhu sy nhiét tinh la mot yéu t6 quan trong.
Trén co s& phan tich, bai bdo da trinh bay mot phuong phép quan
ly theo nhom thg va s6 lugng nguyén vat liéu udc lugng, nhan
dugc, va tra lai dé c6 thé thudng-phat nhdm thic ddy déng luc clia
ngudi lao dong nham lam gidm Iugng chat thai xay dung sinh ra
trén céng trudng dang xay dung. Bay la mét phuong phap hiu ich
cho cac nha thau xay dung tham khao nham lam gidm rac thai xay
dung, bdo vé moi trudng.
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Nang cao nhan thuc, dao duc nghé nghiép cuia
can bé thuc hién cong tac giam sat, danh gia
du an dau tu xay dung su dung vén nha nudc

Enhancing awareness and professional ethics of officers performing Monitoring and
Evaluation of construction investment projects using state capital
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TGM TAT

Dau tir xay dung thuang cd &nh hudng, tac dang nhigu mat va ca
vai trd to lan trong vigc thic dédy phét trién kinh t& - xa hai &
mai qudic gia, mdi dia phueeng. Trong nhitng ndm qua, & Viet Nam,
Nha nuac da danh mat ty trong vin rét lan cho dau tr xay dung
co ban dé phuc vy phét trién kinh t& - xa hai, ddm bao an ninh
quic phang, néng cao mirc sdng cia ngudi dan. Giam sat, danh
gia |a bien phap kiém soat hoat dang ddu tu st dung vin nha
nudc, b y nghia rét quan trong dé du &n dat muyc tiéu yéu céu,
viin dau tu deec sir dung ding muc tiéu va dam bao sy tang
trurdng chung cia nén kinh t€. Bai viét phan tich va dé xuét giai
phap nang cao nhén thire, dao dirc nghe nghigp cia cén b thyc
hién cang tac giam sat, danh gia du an dau tu xay dung sir dung
vin nha nudc.

Tir khda: Nhan thirc; dao dirc nghé nghiep; giam sat va danh gig; du
an du tu xay dyng; vn nha nuc.

ABSTRACT

Construction investment often has influence, multifaceted impact and
plays a significant role in promating socio-economic development in
each country and each |ocality. Over the past years, in Vietnam, the
State has spent an exceptionally substantial proportion of capital on
investment in building infrastructure for socio-economic development,
ensuring national security and defense. and improving people's living
standards. Monitoring and evaluation are the most important measure
to control investment activities using state capital, which is especially
important for the project to achieve the required goals, the investment
capital is used for the right purposes and ensure the overall growth of
the economy. The article analyzes and proposes solutions to raise
awareness and professional ethics of officials performing supervision
and evaluation of construction investment projects using state capital.
Keywords: Awareness; professional ethics; moniroring and
evaluation; construction investment projects; state capital

1.MG PAU

Dau tu st dung vén nha nudc cé vai trd dac biét quan trong dén
su phat trién cla Viét Nam, la dong luc vo cung to I6n dé phat trién
kinh t&, chinh tri, xa hoi, gitp cho nén kinh té c6 dugc su tang trudng
t6t bdo dam cudc séng clia ngudi dan va cong déng, gop phan nang
cao vi thé€ chinh tri va kinh té€ cGa quéc gia trén trudng quoc té.
Trong giai doan 2017 - 2021 nén kinh té Viét Nam da dat nhiéu
thanh tyu to I6n mac du trong 2 ndm 2020 - 2021 Viét Nam chiu tac
ddng rat 16n cua dai dich Covid-19. Tinh hinh kinh té - xa hoi Viét
Nam &4 cé nhiing bién d8i quan trong thé hién qua téng sadn pham
trong nudc tang lién tuc qua cdc nam gan day (Bang 1).

Thai gian qua, von dau tu ctia Nha nudc da tap trung cho dau tu
phat trién cac hé thong két cdu ha tang ky thuat, kinh té va xa hoi.
Dau tu vao co sé ha tang da & muc cao trong GDP, gid tri dau tu co
sG ha tang da dat mdc binh quan khoang 5.7% GDP trong nhiing
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Bang 1. Téng san pham trong nudc Viét Nam (gia hién hanh)

Téng san pham Téng san phim
. 9 Ph Dansé trong nuéc binh
Nam trong nudc L. A gs L.
(Ty déna) (ngudi) quan dau nguaoi

ydong (Nghin déng)
2017 6.293.904,6 94.600.648 66.753,4
2018 7.009.042,1 95.545.962 73.481,5
2019 7.707.200,3 96.462.106 79.880,6
2020 8.044.385,7 97.338.579 82.436,6
2021 8.479.666,5 98.564.407 86.082,6

(So bd)

(Ngudn: Téng cuc théng ké [17])

nam gén day, cao nhat khu vuc Dédng Nam A, chi ding sau Trung
Quéc (6.8%) trong khi cac qudc gia nhu Indonesia, Philippines dudi




3% GDP. Trong d6, dau tu bang vén ngan sach nha nudc chiém 3
téng dau tu co s& ha tang. Diéu nay da gop phan quan trong trong
viéc tao ra su'tang truéng cao va én dinh vé kinh té trong nhiéu nam
qua; tao ra nhiing yéu té va nang luc san xuat, dich vu to I6n cua
mot s6 nganh quan trong (hé théng giao théng dudng bo; cang
bién, cdng hang khéng quéc gia; hé théng giao théng va vién théng
néng thoén); duy tri va phat trién hé théng cac ca s& y té€ cac cap,
budc dau dap ing dugc mot phan nhu cau co ban cta xa hoi [2, 11].

DPau tu st dung vén nha nudc da trd thanh mét cdng cu hiéu
qua trong diéu hanh kinh té vi mo, nhat la trong giai doan kinh té
toan cau bi khiing hoang va kinh té trong nudc bi suy thoai, kho
khéan do anh hudng cta dai dich Covid19 [12, 13]. Dau tu si dung
von nha nudc da han ché tac déng tiéu cuc tu kinh té toan cau,
thic ddy tang trudng kinh té trong diéu kién khu vuc kinh té tu
nhan va dau tu nudc ngoai bi suy gidm, d6i mat véi nhiéu khé
khan. Céc cdng viéc phai thuc hién trong cac qua trinh dau tu xay
dung thudng rat phuc tap, chiu su tac déng, chi phdi cda nhiéu
nhan té cht quan va khach quan. Chinh pha Viét Nam da ban hanh
nhiéu van ban phap ly vé dau tu, dau tu xay dung dé quan ly, giam
sat, danh gia ddm bao dau tu sir dung von nha nudc dung muc
dich, hiéu qua nhung thuc té van con nhiéu du an dau tu xay dung
st dung vén nha nudc phat sinh nhiéu ndi dung can bé sung, diéu
chinh va c6 thé dan dén sy sai léch so vai ké hoach hodc mong
mudn cha cht dau tu, cia Nha nudc. Nhiing sai léch nay can phai
dugc phat hién s6m dé xt ly kip thoi tranh tinh trang “chuyén da
r6i” gay thiét hai I6n trong thai gian qua, vi du nhu du an dién mat
troi Quang Binh, cac du an Ethanol Phu Tho, Quang Ngai, Dung
Quat, Metro,... Nhiing sai léch nay bat nguén tir nhiéu nguyén
nhan, nhung trong dé cac nguyén nhan:

-Y thiic chdp hanh phép luat, y thic ton trong ky luat, ky cuong
trong dau tu cdng chua cao, chua ch ddng, nghiém tdc trong tuan
tha cac quy dinh, tiéu chi, nguyén tac trong dau tu cong, dé thoa
hiép khi phé duyét cac du an chua dat yéu cau vé phap ly, hiéu qua...
Tu duy phat trién trong dau tu cdng c6 lic, ¢ noi cham dugc déi
mai, van ton tai “tu duy nhiém ky”, “Igi ich nhom”, “ca ché xin - cho”,
trong chd, y lai Trung uong; thi€u cht déng, sang tao, chua tan dung
hét cac Igi thé trong phan cap, Gy quyén; quyét dinh du an con thiéu
lién két vai nhiém vu, muc tiéu kinh té - xa héi, chi quan tam dén lgi
ich ngan han.

- Nang luc, vai tro, trach nhiém, phdm chat cla ngudi ding
dau, ngudi quyét dinh, quan ly, thuc hién, giam sat dau tu céng
chua dugc thé hién ré, chua quyét liét, chua hiéu qua, chua sau
sat, thiu don déc, kiém tra; trach nhiém trong phéi hgp xi ly
céng viéc va té chuc thuc hién co ché, chinh sach con chua chat
ché, con tinh trang dun day, né tranh trach nhiém; buéng l6ng
quan ly dan tdi tinh trang “trén néng dudi lanh”, cé nagi con yéu
kém, cing mot mat bang phép luat nhung cé nai lam t6t, cé noi
lam chua t6t, viéc gidi ngan vén dau tu cong con binh quan,
thi€u trong tam, trong di€m nén con dé xady ra tham nhiing, lang
phi, that thoat vén nha nudc.

2. TONG QUAN NGHIEN CU'U LIEN QUAN

Noéi dung nghién ctru vé y thiic trach nhiém, dao duc trong
thuc hién gidm sat, danh gia dau tu st dung von nha nudc dugc
nhdc t&i trong mét s6 nghién clu trong va ngoai nudc. Cac
nghién cltu déu khdng dinh vai trd quan trong cta van dé dao
duc, tinh than trach nhiém cé anh hudng then chét téi két qua
thuc hién du an dau tu xay dung st dung vén nha nudc, hiéu luc
va hiéu qua cla cong tac giam sat, danh gia. Cac tac gia Nguyén
Pinh Cung va Nguyén Tu Anh (2015) da chi ra hang loat nhiing
nguyén nhan lam cho dau tu cong kém hiéu qua, lang phi dau

tu; dau tu dan trai, thi€u quy hoach, kéo dai tién d¢, lam téang chi
phi dau tu va cham dua cong trinh vao st dung, tinh trang tham
nhiing, tham 6 la phé bién. Cac b, nganh, dia phuong van chua
xay dung dugc hé théng tiéu chi théng nhat dé phan bd, giam
sat, danh gia nguén vén dau tu cong do d6 cho dén quan ly va
giam sat dau tu con yéu kém lam that thoat vén dau tu, chua bao
dam chat lugng va hiéu qua céng trinh. Cac quy trinh quan ly
dau tu cong theo hiéu qua dau tu chua hinh thanh, chua c6 bo
tiéu chudn dé danh gia xem du an dé c6 thé kéu goi tu nhan
tham gia dau tu hay khéng. Viéc phan cap quyét dinh va st dung
vén dau tu chua di kém véi giam sat, kiém soat chat lugng va
hiéu qua dau tu [3].

Theo Joseph E. Stiglitz (1995), khé danh gia két qua hoat déng
cla cac co quan quan ly nha nudc, vi thé, ngudi ta phai thay thé
danh gia két qua bang danh gia theo quy trinh, thi tuc. Hon nia,
cling khé danh gia theo muc tiéu vi cédc co quan quan ly nha nudc
thudng theo dudi mét lic nhiéu muc tiéu va it khi lua chon ding
muc tiéu uu tién. Tac gia clng cho rang, nha quan ly cong thudng
uu tién theo dudi quyén luc hon 13 hiéu qua hoat dong clia cc quan
va ho khéng thich mao hiém dé tang hiéu suat hoat dong ctia du an
dau tu vi ho khéng cé lgi ich gan truc ti€p vdi hiéu qué ting thém
[4]. Nghién ctu clia Chakraborty va Dabla-Norris (2011) d& chi ra vai
tro ctia bd may quan ly dau tu cong: néu bd may quan liéu, kém hiéu
qua va tham nhiing sé gay ra hau qua xau, gidm chat lugng va hiéu
qua vén dau tu, tac déng tiéu cuc téi tang trudng [1]. Haque &
Kneller (2008) cho rang viéc st dung vén nha nudc trong dau tu xay
dung va danh gié lua chon du an dau tu phat trién bi danh huéng bai
thai d6 that thudng, tham nhiing clia cac chinh trj gia va quan chtic
nha nudc [20]. Viéc danh gia, lya chon dy an dau tu xay dung nhiéu
khi phu thudc vao “Igi ich” ma cac cha dau tu “dua cho” cac quan
chtc, nhiéu hon la ai sé la ngudi dua ra dugc muc gia va chat lugng
dich vu tét. Do vay, téng vén dau tu thudng bi bép méo dan dén
hiéu qua thap, lang phi, hodc tham nhiing. B6i véi nhiéu qudc gia,
dau tu st dung vén nha nudc con dugc coi la moét cong cu dé tim
kiém lgi ich ctia cadc nhém lgi ich khac nhau bao gém cac chinh tri
gia thudc qudc hdi, cac bd nganh, dia phuong. Day clng chinh la
nhiing thach thic cho tat ca cac quéc gia, nhat la cac qudc gia dang
phét trién, dang trong qua trinh cai cach hé théng quan ly dau tu st
dung v6n nha nuéc [5].

Ngoai ra, nhirng nhan té lién quan dén dao duc cta can bd
thuc thi nhiém vu gidm sat, danh gia nhu 1a xu ninh cdp trén,
hach sach, thiéu y thiic trach nhiém cta ca nhan, tham chi suy
déi vé dao dic nhu héi 16, thong déng, mdc ngodc hodc gian lan
hay Igi ich nhom... [a nhiing nhan t6 anh huéng khong tot tai
qua trinh quan ly nha nudc trong dau tu xay dung tur vén nha
nudc, gay giam hiéu qua s dung vén nha nudc mot cach
nghiém trong.

3. THUC TRANG GIAM SAT, PANH GIA DU AN PAU TU XAY
DUNG SU DUNG VON NHA NUGC

Dé& xac dinh cac van dé con tén tai gay kho khan, vuéng mac,
tac gia da tién hanh khao sat tai moét sé dia phuong thong qua
bdo cdo giam sat, danh gia téng thé dau tu cla ting tinh. Déng
thai, tac gia da tién hanh khao sét tinh hinh céng tac giam séat,
danh gia tai mot s6 du an dau tu xay dung st dung vén nha nudc.
Hau hét cac can bo quan ly nha nudc trong linh vuc dau tu xay
dung tham gia khdo sat déu c6 quan diém cho rang viéc dam
bao cac chi tiéu nhu trong Bang 2 c¢6 vai tro quan trong va la
nhiing budc cong tac giam sat, danh gia dy an dau tu xay dung
then chét anh hudng I6n dén viéc quan ly hiéu qua va dam bao
chat lugng du an.
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Bang 2. Quan diém trong kiém soat, khéng ché thuc hién du an dau tu xay dung

A Y kién
i Chitiéu Tdéng s6 Poéngy Khéng déng y
1 Kiém soat, khéng ché qua trinh dau thau la budc gidm sét, danh gia 259 246 13
quan trong dé lua chon nha thau cé du nang luc thuc hién du an (95%) (5%)
5 Chat lugng té chuyén gia tu van dau thau cé vai trd quyét dinh dén 259 247 12
chat lugng dau thau (96%) (4%)
Giam sat, kiém soat nghiém tic quy ché dau thau; ddm bao cac yéu
s . R N s pia 2 x i 254 05
3 cau minh bach, céng bang, canh tranh va hiéu qua sé giup lua chon 259 (98%) (2%)
chinh xac nha thau cé da nang luc 0 0
Kiém soat, gidm sat du an trong giai doan thi céng 6 vai trd quan 256 03
4 trong va quyét dinh dén viéc quan ly va dam bao chat lugng céng 259
trinh (99%) (1%)

Tuy nhién, thuc té cho thdy nhing tén tai trong coéng tac
giam sat, danh gia trong giai doan thuc hién dy an dau tu xay
dung, cu thé:

a. Chua chi déng tich cuc theo déi, kiém tra cha ddu tu va
cdc bén lién quan trong viéc thu'c hién cdc céng tdc chudn bi
dan dén nhiéu sai sét

% Céng tdc gidi phéng mdt bdng bi déng, gady dch tdc Ion
da khong duoc theo déi, phdt hién kip thoi cac nguyén nhan
gay cham tién doé dé co kién nghi thao g& kip thoi gay thiét hai
khéng nho, lién quan dén y thic, nhan thic cta can bd quan ly
giam sat c6 thé ké dén (Vi du: du &n cau Thanh Tri, Nhat Tan,
dudng dan lén cau bi cham tién do) (14, 15]:

- Su ph6i hgp gilta cac co quan chic nang, co quan quan ly
nha nudc yéu kém;

- Suyéu kém trong am hiéu phap luat ctia can bo dat dai, ciing
c6 thé xuit phat tiry chi chli quan, c6 tinh lam sai léch phép luat;

% Céng tdc ddu thdu xdy dung chdt lugng thédp

- Viéc xem xét dén tinh hgp 1é cla ho6 so du thau, do nhan
thic khong day du da dan dén viéc huy mot sé ho so dy thau
hop 1& hodc chap nhan mét s6 hé sd mac du cac ho so dé la
khéng hop 1é trong mét s6 cudc thau.

- Nhiéu cuéc dau thau chua thuc hién nghiém tic quy ché
dau thau; khéng dam bao cac yéu cau minh bach, cdng bang,
canh tranh va hiéu qu3;

- Con tén tai hién tugng théng thau tai cac du an dau tu xay
dung st dung v6n nha nudc;

- Dau thau bién thanh dau gia nén nha thau c6 nang luc kém
nhung bé gia thap dugc chon, khi trién khai phai thay d8i nha
thau, tr d6 dan téi thay d8i mét cach toan dién du &n dau tu xay
dung, ké ca vé thiét k&, thai gian, chi phi,...

- Tinh trang chi dinh thiau phé bién: Theo bao cao téng két
cong tac dau thau giai doan 2015 - 2020 ctia Bo K& hoach va Dau
tu, cd nudc co6 téng s6 1.406.754 goi thau dugc thuc hién theo
Luat Dau thau, véi téng gia géi thiu 12 3.954.035 ty déng va téng
gia triing thau 13 3.715.484 ty dng, chénh I&ch gilta téng gia goi
thau va téng gia trung thau (gia tri tiét kiém) 13 238.549 ty déng,
tuong ung 6,033%.

Né&u nhu hinh thic dau thau rong rai, chao hang canh tranh
dat ty lé tiét kiém tur 4,47 - 6,62%, thi chi dinh thau chi dat 3,08%,
trong khi s8 lugng go6i thau chi dinh thau chiém dén 69% téng
s6 goi thau (970.136 goi thau/1.406.754 go6i thau). Nhu vay, chi
dinh thau la hinh thic dugc ap dung véi s6 lugng goi thau nhiéu
nhat va cé ty lé tiét kiém thap nhat. Trong dd, linh vuc xay lap la
linh vuc c6 téng gia géi thau va gia tring thau chiém ty & I6n
(64,37% va 65,44%), nhung ty |& tiét kiém chi dat 3,28% [9].
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(Nguén: [16])

b. Cong tdc gidm sdt, danh gid trong qud trinh thi céng
chua dat yéu cdu

< Gidm sdt thi céng chua dat yéu cdau

Thai gian vlia qua c6 khéng it cong trinh thi cong khong dam
bao chat lugng, ti€n dé thi cong bi kéo dai. Diéu nay ching to
céng tac kiém soét, giam sat du an cla cac cap quan ly, cha dau
tu, tu van giam sat c6 noi con chua thudng xuyén bi buéng long,
chua thuc hién ddng vai tro:

- Kiém sodat, giam sat thi cong ding hoé sa thiét ké, viéc
nghiém thu khéi lugng va ban vé hoan céng d6i véi cac phan
cdéng trinh bj che I&p trudc khi chuyén budc thi cdng chua dugc
thuc hién day dua, thudng xuyén.

- Quan ly kiém soat chat lugng vat liéu, cdu kién tai mot s6
cong trinh chua dugc chat ché; quy trinh ky thuat thi cong chua
dugc tuan tha nghiém tac. Viéc c6 y gidm pham cap cac vat liéu
hoan thién so véi hé so thiét ké van xay ra, lam anh hudng dén
chat lugng hoan thién va thdm my cong trinh, nhu & Cung Quy
hoach, Héi chg, Trién lam va Van hoa Quang Ninh; géi thiu xay
ldp s6 2, xay dung cau Km11+759- dy &n nang cap dudng Na Pha,
huyén Binh Liéu-Quéng Ninh,...

- Viéc kiém soat va danh gia céng tac 1ap bién phap té chuc
thi cong cong trinh clia nha thau, dac biét déi véi cac cong trinh
I6n, phtc tap, tng dung nhiéu cdng nghé mdi chua t6t, chua
dugc quan tam dung muc dan dén cac sai pham, sy c6 céng
trinh.

% Céng tdc kiém sodt tién dé yéu kém

Su yéu kém trong kiém soat, khdng ché tién doé ctia chd dau tu
va ca clia cap chl quan thé hién qua su khong diéu hanh dé khdép
ti€n dé cta cac thanh phan céng viéc (hay cac mai cdng viéc) trong
mét du an (dién hinh nhu du 4n dudng sét Ha Noi - Ha Dang) hay
diéu hanh ti€n dé téng thé cac goi thau lién quan trong moét dy an
I6n dé€ hoan thanh an khdp dua vao st dung khi ban giao. Tinh trang
nay khong chilam cho tién d6 téng thé ctia du an bi kéo dai ma con
gay lang phi nghiém trong do & dong vén.

Qua Béo céo téng hgp céng tac giam sat, danh gia téng thé
dau tu cac ndm 2010 - 2015, cho thay con nhiéu du an dau tu xay
dung s dung vn nha nudc con tinh trang cham tién d6. Cac
nguyén nhan cham tién d6 dugc chi ra nhu vi pham trinh tu tha
tuc dau tu xay dung, buéng ldng quan ly, bé béi tham nhing,...
Diéu nay cho thdy cong tac quan ly dau tu xay dung, thuc hién
du an cla chd dau tu va ca nha thau déu cé van dé, dan dén du
an bi cham tién do.

Diéu nay thé hién:

- Nang luc yéu kém trong quan ly du an ctia cht dau tu, Ban

quan ly du an khong theo doi, kiém tra dé€ phat hién ngay tu dau




hodc nhan ra qua muén dan dén khéng ngan chan, diéu chinh
kip thaoi cac sai pham;

- Sy yéu kém cutia nha thau trong thi cong va su vi pham céac
quy dinh cta hgp déng cling chua dugc phat hién va xt ly kip
thai da dan dén nhiéu thiét hai cho cha dau tu;

- Viéc trién khai thuc hién tién dé cac hang muc cong viéc,
hang muc céng trinh khéng tuan theo téng tién d6 da duyét gay
lang phi khéng nhdé nhung chua dugc kiém soat, khéng ché
(trong tiing géi thau va gilta cac goéi thau-cac hgp phan ciia mot
du &n). C6 thé néu vi du |a hang trdm tru ciu cta du an dudng
sat trén cao Ha Noi-Ha Boéng lam trudc khi ldp dam 4-5 nam; cau
lam xong nhung dudng dan lén cau thi hang nam sau mai c6 hay
nhu nha & da ban giao nhung chua cé dudng vao,...

Qua s6 liéu c6 thé thay sé lugng cac du an c6 van dé kha
nhiéu, that thoat lang phi trong dau tu st dung von nha nudc
con I6n. Tat ca cac hién tugng yéu kém, sai pham trén day co
phan ti sy budng long cla cong tac giam sat, danh gia du an
dau tu xay dung doi héi can thiét phai khac phuc sém.

4. NGUYEN NHAN DAN PEN VUGNG MAC, KHO KHAN
TRONG NHAN THUC CUA CAN BO THUC HIEN CONG TAC
GIAM SAT, DANH GIA DU AN PAU TU XAY DUNG SU DUNG
VON NHA NUGC

Ké&t qua khao sat cho thdy nguyén nhan ctia vudng mac, khé
khan trong nhan thic clia can b6 thuc hién cong tac giam sat, danh
gia du an dau tu xay dung co6 nhiéu nhung chi yéu la cac nguyén
nhan duoc thé hién trong Bang 4. S8 lugng |6n can bod giam sat,
danh gia dy an dau tu xay dung (trén 97%) danh gia cac nguyén
nhan nay cé tac déng gay ra vudng mac, khé khan trong thuc hién
giam sat, danh gia dy an dau tu xay dung véi mic d6 anh huéng rat
cao (déu trén 4.42 so véi muc trung binh la 3).

Cong tac giam sat, danh gia dy an dau tu xay dung st dung
v6n nha nudc la hoat dong chuyén mén chuyén sau, doi hoi phai
tuan tha cac quy dinh phap luat lién quan, cac tiéu chuin, quy
chuan xay dung. D€ thuc hién t6t nhiém vu cac can bo giam sat,

danh gia can phai hi€u rd vai trd, tam quan trong clia cong tac
giam sat, danh gia doi vai su thanh céng cta du an. Bong thai,
cac can bo nay can phai c6 y thuc trach nhiém, tiét kiém, chéng
lang phi that thoat cao, tinh than ch dong trong céng viéc [7].

Thuc té cho thdy, y thic trach nhiém va y thic tiét kiém,
chéng that thoat, lang phi trong thuc hién cong tac giam sat,
danh gia dy an dau tu xay dung chua cao la nguén géc dan téi
cac hién tugng nhu xin-cho dy &n, von dau tu, Igi ich nhom hay
tham nhiing. Day la nhitng hanh vi gay anh huéng dang ké dén
viéc ra quyét dinh & khau lua chon cac du an va khau quy moé va
thiét k& du &n. C6 thé noi, tham nhiing lam bép méo toan bé tién
trinh ra quyét dinh lién quan dén ngan sach dau tu [18], xam
pham nghiém trong dén Igi ich chung cta cong déng, xa hoi,
quoéc gia,... [6].

Mat khac, do trinh d6 chuyén mén han ché, chua hiéu ré vai
trd, tdm quan trong cla cong tac giam sat, danh gia dy an dau
tu xay dung nén khi thuc hién nhiém vu thudng c6 tu tudng sg
sai, sg trach nhiém nén tinh toan cac chi tiéu cao hon tiéu chuan
(thién vé an toan) dan tai du thira hodc tinh sai, thi€u dan tdi sai
Iam trong ra quyét dinh, gép phan gay ra nhiing hau qua nghiém
trong khi trién khai du an.

5. GIAI PHAP NANG CAO NHAN THUC, PAO BUC NGHE
NGHIEP CUA CAN BO THUC HIEN CONG TAC GIAM SAT, DANH
GIA DU AN PAU TU XAY DUNG SU DUNG VON NHA NUGC

Chu tich H6 Chi Minh khi dé cap dén dao duc cha can bo,
dang vién, can bo, cdng chiic thi pham tru trung tam la “Buc” va
“Tai”. Duc va tai trong cong cudc xay dung, d6i mdi dat nudc hién
nay, dugc Dang va nha nudc ta rat coi trong va da dat ra nhiing
yéu cau nhat dinh d6i v&i can bo cong chiic, nhat la can bé lanh
dao va quan ly cdc nganh, cac cap. Cong chiic phai cé dic, cé tai.
“Clng nhu séng phadi c6 nguén maéi c6 nudc, khéng c6 nguén thi
s6ng can. Cay phai c6 géc, khéng c6 goc thi cdy héo. Nguoi cdch
mang phai cé dgo duc, khéng c6 dao duc thi du tai gidi mdy cling
khéng léanh dao dugc nhén déan.” [8]. Do dé, dé khic phuc nhiing

Bang 3. S48 liéu vé tinh trang thuc hién du an dau tu sit dung vén nha nuéc trong 3 nam gan day

Nam 2018 2019 2020
S6 du an ¢6 vi pham vé thi tuc dau tu 25 18 51
S6 du an c6 vi pham vé quan ly chat lugng 54 17 44
S6 du an cham tién do 1.778 1.878 1.867
S8 du an phai diéu chinh 2434 2.730 3.342
S8 du én cé that thoét lang phi 422 125 923
S6 tién that thoat lang phi dugc phat hién (ty dong) 10.641 62.028 21.226

(Nguén: [5])

Bang 4. Nguyén nhan vuéng mac, khé khan trong nhén thiic cia can bd thuc hién céng tac giam sat, danh gia du an dau tu

xay dung s dung vén nha nuéc

Tacdon ic d6 3
T Nguyén nhan . 2n9 - Muc d,q anh
Cé Khéng huéng
1 Chua hiéu rd vai trd, tim quan trong clia cong tac gidm sat, 232/234 02/234 456
danh gid (99.1%) (0.9%) '
s 4a A A (s (0 s L 230/234 04/234
2 | Chua chd déng trong thuc hién cong tac giam sat, danh gia (98.3%) (1.7%) 4,55
3 Y thitc trach nhiém trong thuc hién cong tac giam sat, danh 230/234 04/234 442
gia chua cao (98.3%) (1.7%) '
ol Ky LA P fol . 227/234 07/234
4 | Ythuc tiét kiém, chdng lang phi that thoat chua cao (97.0%) (3.0%) 4,42

ISSN 2734-9888 | 9.2022 XAYDUNG |97

(Nquén: [16])




NGHIEN COU KHDA HOC

98| XAYDUNG 9.2022

han ché, yéu kém trong cong tac giam sat, danh gia du an dau tu
xay dung s dung vén nha nudc thi song song vdi viéc dao tao,
béi duéng nang cao trinh dé, chuyén mén nghiép vu ctia can bg,
cla té churc thuc hién cong tac giam sat, danh gia du an dau tu
xay dung, tac gia dé xuat gidi phap nang cao nhan thuc, y thic,
dao duc nghé nghiép can bé thuc hién cong tac nay:

5.1. Gidi phdp hoan thién thé ché chéng tham nhiing

Tham nhing trong dau tu xay dung st dung von nha nudc &
Viét Nam la vdn dé mang tinh hé théng [6, 19]. D€ chéng tham
nhiing thanh céng, Viét Nam can thiét 1ap hé théng tu phap déc
lap, minh bach va céng khai va ca ché giam sat ti bén ngoai, coi
trong khau gidi trinh trdch nhiém.

P& c6 thé gép phan trién khai cong tac giam sat, danh gia du
an dau tu xay dung sir dung vén nha nudc tét, ¢6 hiéu qua can:

a. Céng khai, minh bach trong hoat déng dau tu xdy dung
st dung vén nha nuéc

DPau tu xay dung la linh vuc dé xay ra tham nhiing, that thoat,
lang phi mét lugng 16n tai san cta Nha nudc cling nhu ¢é nhiéu
su phién ha, sach nhiéu. Céng khai, minh bach la chia khod then
chét nham bdo dam ddu tranh chéng tham nhing thanh céng, sé
tao diéu kién dé ngudi dan cling nhu toan xa héi tham gia giam
sat hoat déng cla cac co quan nha nudc. Véi viéc cong khai,
minh bach trong hoat déng dau tu xay dung st dung vén nha
nudc, ngudi dan sé dé dang nhan biét dugc cac quyén va nghia
vu cGa minh dé€ cht dong thuc hién theo cac quy dinh cla phéap
luat cling nhu doi hoi co quan Nha nudc va cac can bo thuc hién
cac quy dinh d6. Cong khai, minh bach sé lam cho can bé quan
ly nha nuéc c6 y thic hon trong viéc thuc hién chic trach, cong
vu cla minh theo dung trinh ty, tha tuc, thdm quyén ma phép
luat quy dinh, b&i moi hanh vi vi pham, phién ha, sach nhiéu hay
Igi dung chrc trach dé tu Igi déu c6 thé bj phat hién va xu ly.

b. Xay dung va thuc hién cdc ché dé, dinh mirc, tiéu chudn

Ché d6, dinh muc, tiéu chuén trong céc linh vuc quan ly luén
lién quan dén viéc st dung tai san cta Nha nudc. Viéc ap dung
khéng dung, 4p dung tuy tién va trai phép céc tiéu chuin, ché
do, dinh muc d6 sé dan dén viéc tai san cta Nha nudc bi that
thodt, tién bac hodc nhing lgi ich vat chat roi vao moét sé it
ngudi, thuc chat dé 1a su hudng lgi bat chinh ctia nhirng ngudi
c6 chirc vy, quyén han hodc nhitng ngudi cé quan hé than quen
vGi ngudi cé chic vy, quyén han. Day chinh la hanh vi tham
nhiing cdn ngan chan.

¢. Minh bach tai san, thu nhép ctia can bé, céng chirc

Can bo, cong chiic phai ké khai tai sdn hdng nam dé tranh
che gidu, tau tan tai san tham nhiing; ngoai viéc ké khai tai san
clia ban than, can b, cdng chiic con phai ké khai tai san cla vg
hodc chéng va con chua thanh nién.

Kiém toan Nha nuéc can dugc b6 sung thém chic nang kiém
toan ké khai tai sdn cd nhan cta can bo lanh dao trong b6 may
nha nuéc va cac don vi kinh té nha nudc trudc, trong va sau
nhiém ky; [am ré cdc nguyén nhan tang/gidm; thuc hién danh gia
hiéu quéa céng tac cla ca nhan,... lam co s& cho cdp cé tham
quyén, c6 chiic nang bé nhiém, mién nhiém déi vdi ca nhan do.

d. Ché dé trdch nhiém cua nguéi ditng ddu co quan, té chic
khi dé xdy ra tham nhiing

Dé cao trach nhiém ngudi ding dau la mot nguyén ly cot yéu
trong quan ly, la mot yéu té quan trong trong quan ly nha nudc néi
chung va chéng tham nhiing noi riéng. Cdn cé quy dinh lam r6:

- Phan dinh trdch nhiém cla ngudi ding dau co quan, té
chtic voi cdp phé dugc giao phu trach cac linh vuc; theo do,
ngudi ding dau chiu trach nhiém chung va chiu trach nhiém truc
ti€p d6i v&i linh vuc do minh quan ly va chiu trach nhiém cudi
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cuing vé hoat déng cla té chuc, cdp phod chiu trach nhiém truc
ti€p déi véi linh vuc dugc giao phu trach.

Dé tao co s& xU ly trach nhiém ngudi ding dau, trong két
luan thanh tra, kiém toan, diéu tra phai c6 két luan vé trach
nhiém cla ngudi ding dau co quan, t6 chic, don vi nai xay ra
tham nhang la yéu kém trong quan ly, buéng léng quan ly hay
bao che cho hanh vi tham nhiing.

- Thuc hién kiém toan trach nhiém kinh t& trong nhiém ky d8i
véGi can b lanh dao trong bd may nha nudc va cac don vi kinh té
nha nudc.

5.2. Giai phdp hoan thién thé ché chéng thdt thodt, ldng phi

Lang phi la viéc quan ly, st dung von, tai san, lao déng, thai
gian lao dong va tai nguyén khong hiéu qua. B6i véi linh vuc da
c6 dinh muc, tiéu chuin, ché d6 do co quan nha nudc c6 thim
quyén ban hanh thi lang phi la viéc quan ly, st dung vén nha
nudc, lao dong, thai gian lao ddng trong khu vuc nha nuéc va tai
nguyén vugt dinh muc, tiéu chuan, ché d6 hodc khong dat muc
tiéu da dinh [11]. Trong hoat dong dau tu xay dung, lang phi la
nhing chi phi da dugc dua vao thuc hién dy an nhung vugt qua
dinh muc, tiéu chuan, ché d6 quy dinh, hodc nhitng chi phi da
bo ra nhung khéng mang lai hiéu qua hodc khéng thuc hién
dugc muc tiéu cla du an da dugce xac dinh trudc.

That thoat trong dau tu xay dung cé thé hiéu la nhing chi
phi khéng dugc dua vao du an ma bi lay di, bi mat di khi thuc
hién du an hodac la viéc thuc hién du an vai chi phi thap hon so
v@i dinh muc, tiéu chudn, ché @4 quy dinh do tham &, tham
nhiing va nhing hién tugng tiéu cuc khac. Lang phi, that thoat
trong dau tu xay dung & Viét Nam 1a phd bién va kha nghiém
trong, vi vdy can phai ting cudng kiém soat tinh trang nay.

a. Nguyén nhén caa ldng phi trong ddu tu xdy dung si
dung vén nha nuéc

Xuat phat tur dic diém sadn phdm xay dung va sdn xuat xay
dung c6 nhiing dac thu lam that thoat, lang phi trong xay dung
dé xay ra hon so véi cac nganh cong nghiép khac. Ngoai ra, c6
nhitng nguyén nhan 1én, sau xa cho hién tugng that thoat, lang
phi nhu sau:

- Han ché& vé nang luc chuyén mén, kinh nghiém cta té chuc
va ca nhan dugc giao nhiém vu gidm sat, danh gia du an dau tu
xay dung st dung vén nha nudc;

- Suthiéu trach nhiém cda té chuc ca nhan dugc giao nhiém vu
giam sat, danh gia du an dau tu xay dung sir dung vén nha nudéc;

- Su cau két vai nha thau trong giam sat, thi cong, nghiém
thu chét lugng, chi phi;

- Cac chl thé dugc giao nhiém vu gidm sat, danh gia du an
dau tu xay dung st dung vén nha nudc gay ra that thoat lang phi
dé thuc hién hanh vi truc Igi;

- Bénh thanh tich, chay theo phong trao ctia ngudi ding dau
dia phuong, bé nganh hay ca quan nha nudc hodc cip c6 tham
quyén trong gidm sat, danh gia du an dau tu xay dung st dung
von nha nudc;

- Hé théng dinh muc, tiéu chudn chua day d0, thi€u déng bo
dan dén thiéu co s& cho viéc thiét 1ap cac ching cu, phan tich,
danh gia.

b. Gidi phdp ngdn ngira ldng phi, that thodt trong dau tu
xdy dung si dung vén nha nuéc

- Can hoan thién, ban hanh cac van ban cu thé thuc su ¢
hiéu lyc d€ ngan ngura that thoat, 1ang phi xay ra do cac nguyén
nhan néu trén.

- Can cé cac quy dinh vé theo déi, gidam sat, danh gia cac qua
trinh thuc hién du &an dau tu xay dung & ca 3 giai doan dé phat
hién va ngdn chin kip thoi cac biéu hién that thoat, lang phi;



- Can c6 quy dinh khuyén khich céc biéu hién trong quan ly
va thuc thi cadc nhiém vu cu thé dan dén tiét kiém trong dau tu
xay dung (dinh ra cac tiéu chi, chi tiéu dé€ déi chiéu trong danh
gia, khen thudng);

- C6 cac quy dinh cu thé dé x{ ly cac vi pham gay ra that
thodt, lang phi;

- Tang cudng céng tac gido duc vé trach nhiém va hanh
dong nham thuc hanh tiét kiém, chong that thoat, lang phi & tat
ca cac cap, cac khau.

6. KET LUAN

Chién lugc phat trién kinh t& - xa hdi 10 ndm 2021 - 2030 d4
dugc Dai hoi Dang lan XlIl thong qua vai dinh hudng la huy déng
va st dung c6 hiéu qua cac nguén luc, dac biét la nguén luc cua
nha nudc; Phat trién manh céng nghiép va xay dung theo huéng
hién dai, ndng cao chat lugng va suc canh tranh; Phat trién
nhanh két cdu ha tang, nhat la ha tang giao thong. Pau tu xay
dung 1a linh vuc dé xay ra tham nhiing, that thoat, lang phi moét
lugng 16n tai san ctia Nha nudc cing nhu cé nhiéu su phién ha,
sach nhiéu. Do d6, dé st dung tiét kiém, ddm bdo cac du &n dau
tu xay dung st dung vén nha nudc dugc dau tu ding muc dich,
dung quy hoach va dat hiéu qua mong muén, nang cao nhan
thuic, y thirc, dao dic nghé nghiép ctia céan bd thuc hién cong tac
giam sat, danh gid du an dau tu xay dung st dung vén nha nudc
la yéu cau cap thiét trong giai doan hién nay, can thuc hién trién
khai d6ng thdi cac hudng giai phap:

- Tiép tuc ddy manh cong tac tuyén truyén, phé bién, gido
duc phép luat vé dau tu xay dung, phong chéng tham nhiing,
that thodt, lang phi;

- Nang cao vai tro, trach nhiém cda ngusi ding dau trong
giam sat, danh gia dau tu xay dung, trong céng tac dau tranh
phong chéng tham nhing, that thoat, lang phi;

- Thuc hién co ché, chinh sach vé cong tac t6 chiic, can bd,
dac biét 1a can bd l1am céng tac trong gidam sat, danh gia dau tu
xay dung;

- Tang cudng céng tac gidm sat, kiém tra, thanh tra, x{r ly
nghiém minh nhiing vy viéc vi pham trong dau tu xay dung,
giam sat, danh gia dau tu xay dung;

- Tang cudng su phdi hgp gilra cac ca quan, t6 chiic, tiép tuc
kién toan t6 chiic bd may c6 chic ndng giam sat, danh gia dau
tu xay dung;

- Nang cao nhan thic va phat huy vai tro cta toan xa hoi,
ting budc ma rong hoat déng giam sat, danh gia dau tu xay
dung ra khu vuc ngoai nha nudc, coi trong giam sat clia cong
dong;

- Rasoat, b sung, stia déi, xay dung, ban hanh cac quy dinh,
cu thé hda cac van ban phap luat dé dam bao hiéu luc, hiéu qua
cdng tac giam sat, danh gia dau tu xay dung si dung vén nha
nudc.
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TGM TAT

Bai bao nghién citu dinh lrgng thanh phan dang cia tai trong gid
tac dung lén két cdu nha nhiéu tAng béng phan tich dang lyc hoo
v so sanh vai cach tinh tor TCVN 2737-2020. Tai trong gia duoc
gia thiét |a bién thign theo thai gian vai cac dang xung khéc nhau
va thi gian tac dung khac nhau trong phan tich dang lvc hoc. Két
céu duge chon 1a md hinh coa toa nha 30 tang duge rii rac hoa
béing phuong phép phan tir hitu han trong phén tich tinh va dang
bai phan mém SAP2000. Két qua cho thdy réng, thanh phéan dang
phu thufic rét nhiéu vao ty sd cia thii gian tac dung cla xung gia
v chu ky dao déng rigng cia ket céu va di lon cia thanh phén
dang nay ciing twong ddi xdp xi vai cach xac dinh theo TCVN 2737-
2070.

Tir khaa: Thanh phan déng cda gi6; két cdu nha nhiéu tang; phan
tich dang luc hoc; TCVN 2757:2020

ABSTRACT

The objective of this paper is to study quantitatively the dynamical
component of wind loads acting on multi-storey building structures
by dynamic analysis and to compare with the calculation from TCUN
2737:2020. The wind load are assumed to be time-varying with
different impulsive loads and different durations of action in the
dynamic analysis. The structures is a model of a 30-storey building
which is discretized by finite element method in static and dynamic
analysis by SAP2000 software. The results show that the dynamical
component sensitively depends on the ratio of the duration of the
impulsive wind and the natural period of the structure, and the
magnitude of dynamical component is also approximately close to the
determination method according to TOVN 2737:2020.

Tir khéa: Dynamical component of wind load, Multi storey building

structure, Dynamic analysis, TCVN2737:2020

1. GIGI THIEU

Vi sy tién bo khong ngling clia khoa hoc céng nghé, cac cong
trinh xay dung trén thé giéi néi chung va Viét Nam noi riéng dang
phét trién véi cap tién vé chiéu cao cling nhu d6 phic tap. Su phat
trién manh mé ctia nén kinh té quéc dan cling nhu su gia tang dan
s6 thanh thi la dong luc cht yéu ddy nhanh nhip do6 xay dung céng
trinh. O nuéc ta hién cac cong trinh cao (nha nhiéu tang, thap dng
ten thong tin, cot tai dién...) dugc xay dung ngay cang nhiéu. Dac
trung chud yéu ctia nha nhiéu tang la s6 tang nhiéu, d6 cao I6n,
trong lugng nang, chiu tadc dong cla tai trong ngang 16n [5,6,7,10,
11]. Khi chiéu cao cla céng trinh cang tang thi muc d6 phuc tap
khi tinh toan thiét ké& ciing gia tdng theo. Dac biét la viéc xac dinh
phan Ung cla cong trinh trudc tadc ddng cla tai trong giod rat quan
trong. Nhitng céng trinh chung cu, cao 8c... c6 s6 tang xoay
quanh 30 xuat hién véi mat dé ngay cang nhiéu & hau hét cac
thanh phé 16n cla Viét Nam.
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Tac dung cta gi6 1én céng trinh thay déi theo ca khéng gian,
thaoi gian va phu thudc vao kha nhiéu thong sé phuic tap lién quan
dén moi trudng va ca cac dac diém ctia ban than céng trinh [4, 8,
9]. Hién nay chuing ta dang xac dinh tac dung cla tai trong giod lén
céng trinh nha nhiéu tang theo Tiéu chudn Viét Nam TCVN
2737:1995 (2020) [1]. Theo quy dinh cla tiéu chudn nay thi tac
dung cda gié lén cong trinh dugc tach thanh hai thanh phan: tinh
va déng. Trong d6 thanh phan tinh da dugc xac dinh gan nhu
chinh xac theo tiéu chudn va cac dac trung vi tri, cao dé. Viéc tinh
toan thanh phan déng da dugc dé cap dén trong Tiéu chuan Viét
nam TCVN 2737 : 2020, va trong nhiéu tai liéu khac nhau nhung
chua dugc huéng dan that cu thé va doi khi chua cé danh gia vé
dinh lugng.

Theo TCVN thé hién rat rd nhiing cdng thuic tinh toan tai gi¢
nén rat thuan Igi cho qua trinh tinh toén tai trong gio cda cac ky su
thiét ké. Tuy nhién trong tinh toén theo cac TCVN dé xac dinh tai



trong gié ngoai nhiing yéu t6 nhu dia hinh, chiéu cao, hinh dang
céng trinh... thi thanh phan déng cla tai gié con ké dén cac thanh
phan nhu tan s6 dao déng, chu ky, hé sé dong, cac dang dao
dong... [2, 3, 41. Nhu da néu, cac yéu t6 nay déu c6 anh huéng dén
viéc xac dinh thanh phan dong cla tai gié va dugc TCVN lua chon
do xung van toc gio va luc quén tinh anh hudng dén két cau cong
trinh véi cong thirc cling rd rang dua vao tan sé dao déng co ban
cla cong trinh va tan s6 dao dong riéng gidi han theo quy dinh
clia TCVN (phu thudc vao vung ép luc gié va dé gidm loga dao
dong cuia két cau) va cac thanh phan cua tai gié déu bién thién khi
chiéu cao cong trinh thay d8i. Tuy vay, su bién thién cta gié theo
thai gian gan nhu chua dugc quan tam, sy bién thién nay that su
c6 anh hudng dén luc quan tinh tac dung vao két cdu va thu hat
dugc nhiéu sy quan tam cla cac nha khoa hoc ca trong va ngoai
nudc[12, 13, 14, 16].

Qua nhing van dé néu trén, c6 thé thdy viéc phan tich anh
hudng cla xung van téc gio va luc quan tinh tac dung lén két cau
khung nha nhiéu tang la chua that sy rdé rang. Ban chat cta bai
toan la phan tich tng xt dong luc hoc clia két cau khi chju xung
gio [15]. Vay day la co s6, la muc tiéu ctia nghién ctiu nay muén tim
hiéu nham gitp ngudi lam thiét ké c6 cai nhin sau sic hon vé
thanh phan déng clia tai gi6 tir viéc phan tich déng luc hoc véi
xung gié va tinh theo phuong phap tinh tuong duong ctia TCVN
2737:2020 d€ so sanh d6 16n cda thanh phan déng nay. Mé hinh
két cau duoc lua chon la khung nha 30 tang nhu trén hinh 1 va
phan mém SAP2000 dugc dung dé phan tich tinh va déng luc hoc
cUa két cau nay chiu tai trong gio.

d,
i
&
B,

B b E

Hinh 1. Mé hinh két cdu khung khdng gian ctia nha nhiéu tang va téi trong gi6

2.COSOLY THUYET

Co s& ly thuyét ctia nghién ctiu nay gom cé két cau, chiu tai
trong gid. Tai trong gi6é dugc tinh theo 02 phuong phap: phuong
phap tinh tuang duaong, tuc la luc ngang cda gié bao gobm thanh
phan tinh va déng tac dung dong thaoi 1én két cau va phuong phap
phan tich déng luc hoc, Itc nay tai gié vai d6 16n da xac dinh va tac
dung dong theo thai gian dudi dang xung.

2.1 Phuong phap tinh tuong duong

M6 hinh két cau la khung khéng gian cta toa nha cao 30 tang
dugc thé hién trén hinh 1, véi tai trong gié theo TCVN 2737:2020.
Gi4 tri tiéu chuan thanh phan tinh cuda tai trong gié W c6 d6 cao Z
50 v6i méc chudn dugc tinh théng qua gia tri Wo, hé s6 khi déng va
hé s6 thay d&i theo chiéu cao, dugc tinh bang céng thic trong
muc 8.2 TCVN 2737:2020 nhu sau

W=1,2x (Woxkxc)x(Grx Iw)

Trong dé: Gia trj ap luc gié We lay theo bang 3 TCVN 2737:2020,
phan vung ap luc gi6 theo dia danh hanh chinh cho trong phu luc
D TCVN 2737:2020, clia hé s6 k k& dén su thay d6i ap luc gio theo
d6 cao z so véi méc chuin va dang dia hinh, xac dinh theo bang 4
TCVN 2737:2020, c la hé sé khi dong, B la bé rong dén gié clia cong
trinh, H la chiéu cao cta céng trinh, y la hé s6 tin cdy cla tai trong
gio.

Thanh phan dong cda tai trong gid cling theo TCVN 2737:2020
(229:1999) dugc tinh toan nhu sau:

Gid trj 4p luc gié dong tinh todn theo TCXD 229:1999

Wp(j,-) =yXM x & Xy Xy

trong d6 M;la khéi lugng tap trung phan cong trinh thitj, & la
hé s6 dong luc Ung véi dang dao déng thu i, y;i la dich chuyén
ngang ti d6i clia trong tdm phan céng trinh th j Ging vai dang dao
doéng thit i, 4, la hé s6 dugc xac dinh bang cach chia cong trinh
thanh n phan, trong méi phan tai trong gié c6 thé coi nhu khéng
déi, y 1a hé s6 tin cay.

Ca thanh phan tinh va dong cla tai gio tac dung lén két cdu va
gay ra noi luc va chuyén vi trén hé. Do hé két cau c6 ling x{r tuyén
tinh nén két qua ndi luc va chuyén vi clia hé cho théng tin vé do
I6n ca hé s6 dong luc do thanh phan déng.

2.2 Phuong phap phan tich déng luc hoc

Xem két cdu nhu hé nhiéu bac tu do chiu tac dung cua tai
trong gi6 thay déi theo thai gian. Phuong trinh vi phan chi dao
tinh toan déng luc hoc cho khung nha nhiéu tang chiu tai trong
doéng nhu sau

Mu+ Cu+Ku =P,

Trong d6: M la ma tran khdi lugng téng thé, C la ma tran
luc cén, K 1a ma tran d6 cing cha két cdu, cac vector ii, it va u
phu thudc thai gian, d6 la cac vector chuyén vi, van téc, gia téc
cla két cau va P, la vecto lyc tong thé gay ra. Day la ly thuyét

téng quat, thuc té khi két cau phuc tap vé sé lugng phan tu thi
viéc thiét 1ap phuong trinh chuyén déng nay thudng rdt céong
phu va kho khian. Tuy nhién, céng cu SAP2000 dugc thiét 1ap dé
dung gidi quyét bai toan nay va day la phan mém thuong mai
€6 d6 tin cay nhat dinh vai két cau thuc.

Nghién ctiu nay dung phuong phap s6 cla Newmark dé giai
bai toan trén. Phuong phap Newmark giai quyét bai toan Bong luc
hoc la tir gid tri clia nghiém da biét tai thoi diém i suy ra gié trj cla
thdi diém tai i+7 bang su bién thién tuyén tinh cla gia téc trong
tling budc thdi gian. Phuong trinh van téc va chuyén vi uis tai thdi
diém i+1.
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3. KET QUA sO Time History Function Definition

Hé két cau dugc lua chon véi cac thong s6 dac trung nhu sau:
S6 tang cla két cau la 30 tang, K&t cau cot 600x800 (mm) va dam Function Name EX]
400x600 (mm) cdu tao bang vat liéu bé tdng cot thép, chiéu cao CERNEI .

tang 3.6 (m), Chiéu dai 8 nhip khung, khoang cach khung la 5 (m),
Chiéu rong 5 nhip khung, khoang cach khung la 6 (m) c6tan s6 f=
0,3708 (1/s), dugc vé nhu trén Hinh 2.

[

[SF RN s
BHDH NEDHO

Function Graph

T Dinly Granh (27224 . o087 ]
b Cancel
: Hinh 3. Xung don nia hinh sin

Hinh 2. K&t cdu khung phang 30 tang 6 gan tai trong gi6 tinh (TCVN) theo phuong Y Théi gian T (s) Chuyén vi Uy (cm) Hé s6 dong Kd
(chiéu dai) ) 0 0 0.000

Khi gan tai trong gié bdi thanh phan tinh va dong theo TCVN -
2737:2020 lén két cau, két qua nhu sau: 0.3 1.257 0.288

- Hé s6 dong = (chuyén vi do thanh phan tinh +chuyén vi 0.5 2.052 0471
thanh phan déng)/chuyén vi do thanh phan tinh 0.9 3474 0.797

- Hé s6 déng = (0,0436+0,023)/0,0436 = 1,527.

Khi phan tich déng luc hoc, tai trong gi6 dugc mé hinh dudi 03 1.2 4.356 0.999
dang xung: xung nla hinh sin (hinh 3), xung hinh tam giac (hinh 5) va 1.5 5.065 1.162
xung hai nlfa hinh sin véi bién d6 khac nhau (hinh 7). Tai trong tac 1.6 5.261 1.207
dung theo phuong Y cla két cau, chuyén vi quan tam la Uy. Cac két 1.8 5.594 1.283
qua vé hé s6 déng dugc trinh bay so lugc nhu sau. 5 5.855 1343

- Xung nta hinh sin véi thai gian tac dung khéf; nhau nhu trén 22 6.056 1389
hinh 3: két qua tinh toan tu 22 bai toan ti phan mém SAP2000 cho - - -
chuyén vi I16n nhat Uy nhu trong bang va hé s dong I6n nhat la 1,681, 24 6.203 1.423
(g véi chuyén vi theo thdi gian nhu trén hinh 4. 2.6 6.304 1.446

Thaigian T (s) Chuyén vi Uy (cm) Hé s6 dong Kd 28 6.364 1.460
0 0 0.000 3 6.387 1.465
0.3 1.58 0.362 32 6.38 1463
0.5 2.58 0.592 2 6.105 1.400
0.9 4.33 0.993
1.2 5.38 1.234 > >.463 1.253
1.5 6.197 1.421 6 4.758 1.091
1.6 6.41 1470 7 4.276 0.981
1.8 6.76 1.550 8 451 1.034
2 7.006 1.607 9 4.847 1.112
2.2 7.175 1.646 [ misptay Ples Functon Touces 22 #
24 7.27 1.667
26 7.327 1.681 ‘ 2 e
2.8 7.33 1.681 ':_:::
3 7.306 1.676 |
3.2 7.253 1.664 (K g
4 6.875 1577 e 3
5 6.27 1.438 o
6 5.67 1.300 | e |
7 5.148 1.181 | s T |
8 4.69 1.076 |
9 4.752 1.090 Hinh 4. Bi€u d6 chuyén vi tai ting 30, T=2.8 (s)
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- Xung tam gidc vdi thoi gian tdc dung khac nhau nhu trén
hinh 5: két qua tinh toan cing tu 22 bai toan ti phan mém
SAP2000 cho chuyén vi I6n nhat Uy nhu trong bang va hé sé dong
I6n nhat la 1,463, (ing vGi chuyén vi theo thai gian nhu trén hinh 6.
Xét cac thdi gian tac dung cla tai xung hinh tam giac dugc két qua
chuyén vi Uy nhu bang dudi va hinh 5.

Time History Function Definition

Function Name |3

Define Function

Time Walue
0. o,
15 iz b adify
3 0.
Delete
Function Graph
F M
’ ~ = '
i '
Dizplay Graph

Canhicel

SAP2000 cho chuyén vi I6n nhat Uy nhu trong bang va hé s6 déng
I6n nhat la 2,03, Ung vai chuyén vi theo thai gian nhu trén hinh 8.
Time Histery Function Definition

Function Name |5$S

Define Function

Timne Walue

Function Graph

Dizplay Graph

Hinh 7. Xung don hinh tam gidc tai thai T=>5 (s)

Hinh 5. Xung don hinh tam gidc tai thgi T=3 ()

:x: Display Plot Function Traces (3) hed
File

TIME Legend

Joint31

e

N VO e e
12 24 36 48 BO 72 84 46 108 120

Hinh 6. Biéu d6 chuyén vi tai tang 30, T=2.8 (s)

- Hai xung ntia hinh sin véi bién dé khac nhau tac dung nhu
trén hinh 7: két qua tinh toan cling ti 22 bai toan ti phan mém

Thai gian T (s) Chuyén vi Uy (cm) Hé s6 déng Kd
0 0 0,000
0,3 0,778 0,178
0,5 1,23 0,282
0,9 1,92 0,440
1,2 2,23 0,511
1,5 2,58 0,592
1,6 2,74 0,628
1,8 3,05 0,700
2 3,35 0,768
2,2 3,65 0,837
2,4 3,93 0,901
2,6 4,2 0,963
2,8 4,46 1,023
3 4,71 1,080
3,2 4,95 1,135
4 6,534 1,499
5 8,85 2,030
6 8,04 1,844
7 7,25 1,663
8 7,33 1,681
9 7,3 1,674
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Tu két qua cla bai toan phan tich tinh tuong duong (theo
TCVN 2737:2020) va phan tich déng luc hoc cla tai trong gié
dugi 03 dang xung khéac nhau, hinh 9 thé hién gia tri hé s6
dong tuong Ung. Két qua cho thdy xung nlta hinh sin hay tam
giac khéng c6 sy thay déi nhiéu so véi phan tich tinh, tuy nhién
két qua co thé tang l1én 33% (hé s6 dong l1a 2,03 so vai 1,53) néu
xung hai ntfa hinh sin tac dung.

:::: Display Plot Function Traces (3) X

File

TIME Legend

Joint31

40 80 120 160 200 240 230 320 360 400

Hinh 8. Biéu do chuyén vi tai tang 30, T=5 (s)

He so dong Kd

4. KET LUAN

Bai bao da xac dinh dinh lugng cta thanh phan dong tai
trong gio6 1én két cau khung nha 30 tang v&i mé hinh tai trong
Xung gid va so sanh véi cach tinh theo TCVN 2737:2020, mét s6
trao déi dugc sa lugc:

- Qua két qua cla chuyén vi dong 16n nhat ti bai toan phan
tich déng luc hoc, c6 thé uéc luong dugc hé sé dong va thanh
phan ddéng cua tai trong gi6. Thanh phan nay phu thudc rat
nhay vao thdi gian tac dung clia xung gié va dang cla xung.

- D6 I6n clia thanh phan dong cta gié dugc xac dinh theo
phan tich dong la tuong duong véi xac dinh theo TCVN
2737:2020 néu xem xung gié la dang don hinh sin hodc hinh
tam giac.

- Ngoai ra, néu xung gié dang xung déi vdi cac tinh huéng
khac nhau c6 thé gay ra thanh phan déng I6n hon néu so véi
céach tinh theo TCVN 2737-2000, su sai khac nay c6 thé 1én dén
gan 33%, hé s6 dong la 2,03 so vdi 1,53. Két qua nay cho thay

| ISSN 2734-9888

c6 thé két cdu sé nguy hiém hon néu gié tac dung theo quy
luat nay.
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Dac trung luu bién va kha nang in 3D
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Rheology and 3D printability of concretes
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TOM TAT

Dac trung lru bign coa han hop bé tong the hign qua dg nhat déo, Gng suét
chéy tinh va img suét chay dang. Trong cong nghg in bé tang 3D, dé dat kha
nang in tat thi han hop bé tong nay cén phai co da nhat thap nhat ca the nhung
khang dugc phan tang, va co tng sudt chay di lan dé chiu tai trong ban than
cia céc lap in tiép theo phia trén d& xudng. Bai bao nay trinh bay ket qua
nghién ctru vé dic trung lwu bign cia hin hep bé tang dung cho in 3D, danh gia
kha nang in 8D cda hén hop bé téng trong tng vai céc gia tri leu bign. Dac
trung luu bign cia hén hop bé tang duge khao sat bao gam da nhat, Gng suét
chéy dong va tng suat chay tinh thang qua lwu bign k& ICAR Plus. Ket qua
nghién ciru cho thay, silicafume (SF) [am gia tdng céc thang sd lvu bign cia
hén hop bé tong, cé di nhat déo, tng sudt chay dang va chay tinh déu tang
nhiéu so vai hén hop bé tong khang sir dung SF. trong khi da, khi tang ham
|lrgng phu gia siéu déo thi cac thong sd lru bién coa han hgp bé tong nhu do
nhat déo. img sudt chay tinh va chay dang déu giam. Dac biet 13, hin hop be
tang in 3D thanh cang khi co cac dac trung leu bign nhi sau: (ng sudt chay
tinh tir 260 dén 1100 Pa va tng suat chay dang tir (a0 dén 700 Pa.

Tir khaa: B2 tang; lvu bign; kha nang in 30.

ABSTRACT

Rheology characteristics of frech concrete include
plastic viscosity, static yield stress and dynamic
yield stres. Regarding to 3D printing, the fresh
concrete needs both low plasitc viscosity and high
enough vyield stress for buildability. This paper
presents results of the rheology characteristics and
printability of fresh concretes. The rheology
properties were measured by ICAR Plus rheometer.
Results showed that silicafume made the rheological
properties of the fresh concrete increase
significantly, ~ whereas, an  increasing  of
superplasticizer reduced both viscosity and yield
stress of the fresh concrete. Moreover, the fresh
concretes were 30 printed suscessfully with static
yield stress in range of 260 to {100 Pa and dynamic
yield stress from (a0 to 700 Pa.

Key words. Concrete; rheology; 3D printability

1. GIGI THIEU

Cac théng s6 luu bién cta hon hgp bé téng bao gom: d6 nhét
déo, ting sudt chay tinh va tng suat chay dong.

D& hén hgp bé tdng c6 kha ndng dun va kha ndng dap dan lén
cao tot thi hon hgp bé tdng nay can phai c6 do nhat thap nhat co
thé& nhung khéng dugc phan ting, va cé Ung suat chay tinh cao [1].
Céc théng s6 luu bién ctia hén hgp bé téng cé thé dugc do béng
luu bién ké va st dung mé hinh Bingham dé tinh toan cac théng s6
Iuu bién [2].

T="Ty+uy (1

Trong dé:

7 la Ung suat chay tinh (Pa)

7o la Uing suat chay dong (Pa)

u la @6 nhét ctia hén hgp bé tong (Pa.s)

y latéc dé cat (s7)

Theo thuat ngt luu bién, stic can clia dong chay dugc goi la tng
suat chay, o (Pa) va hanh vi kiém soat dac tinh trong qua trinh chay
dugc goi la dd nhét déo,  (Pa.s). Cac thong s6 nay c6 thé thu dugc ti
cac thtr nghiém luu bién, thong qua thr nghiém gia tang luu bién
tuyén tinh va dudng cong dong chay ti may do luu bién ICAR Plus.

Trong thi nghiém luu bién si dung luu bién ké ICAR Plus, mot
quat 4 canh, véi ban kinh Ri(m) quay trong khi thung chia hinh tru
ngoai ¢6 bén kinh Ro (m) diing yén.Vong quay cla canh quat lam
cho bé tong tuai trong khoang cach gita thuing chia va canh quat
bién dang déo vai téc do tuy thudc vao tc d6 quay Q (rad / s). Téc
do bién dang déo nay dugc goi latéc dod chay y (s7). Trong qua
trinh bién dang déo clia bé tdng, may do luu bién ICAR Plus déng
thai ghi lai téc dé quay thuc (rps) va mé-men xoan yéu cau, T (Nm)
dé duy tri t6c dé quay muc tiéu.
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Bang 1: Cap phéi bé tdng st dung trong nghién ctu

STT Cap phéi XM (kg) | SciPP(kg) | Phugiasiéu | VMA (Lit) N/CKD CL/CKD SF (kg)
déo (Lit)
1 M1-1 870 87 13,1 52 0,30 1 0
2 M1-2 862 8,6 12,9 52 032 1 0
3 M1-3 855 8,5 12,8 5,1 034 1 0
4 M1-4 847 84 12,7 5,1 0,36 1 0
5 M2-1 606 6,1 9,1 36 0,30 2 0
6 M2-2 602 6,0 90 36 032 2 0
7 M2-3 598 6,0 9,0 36 034 2 0
8 M2-4 595 6,0 89 35 036 2 0
9 M3-1 465 4,7 7,0 28 03 3 0
10 M3-2 463 46 6,9 28 032 3 0
11 M3-3 461 46 6,9 28 034 3 0
12 M3-4 459 46 6,9 28 036 3 0
13 M1-4B 847 8,4 6,78 2,54 0,36 1 0
14 M1-4-1 847 2,1 5,08 2,54 0,36 1 0
15 M1-4-0.32 847 2,1 5,08 2,54 0,32 1 0
16 M1-4-2 847 8,5 5,08 2,54 0,36 1 0
17 M1-4-3 847 8,5 5,08 2,54 0,36 1 254
18 M1-4-4 847 8,5 6,78 2,54 04 1 254
19 M2-0.42 585 5,9 4,68 1,76 0,42 2 0
20 M2-0.48 585 5,9 7,02 1,76 0,48 2 0
21 M2-0.48SF 585 59 7,02 1,76 0,48 2 176
22 M2-0.54SF 585 59 7,02 1,76 0,54 2 176
23 M4-1 712 7,12 8,54 2,85 0,30 1,5 0
24 M4-2 712 7,12 8,54 2,85 0,32 1,5 0
25 M4-3 712 7,12 8,54 2,85 0,34 1,5 0
26 M4-4 712 7,12 8,54 2,85 036 1,5 0
27 M4-0.44 712 712 5,70 2,14 0,44 1,5 0
28 M4-0.48SF 712 7,12 5,70 2,14 0,48 1,5 214
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Luu y: XM la xi mang, VMA la phu gia diéu chinh d& nhét, N/CKD la ti 1é nudc/chat két dinh, CL/CKD la ti 1& c6t liéu/chat két dinh, SF

la silicafume.

Phanbé
tong bi cat

Hinh 1. Nguyén tac hoat dong ctia mdy do Iuu bién ICAR Plus [2]

Déc trung luu bién ctia hén hop bé téng in 3D phu thuéc vao
loai va thanh phan nguyén vat liéu st dung dé ché tao bé téng. C3
Ung suat chay dong va chay tinh ctia hén hgp bé téng déu gia tang
khi hén hgp bé tong st dung bot polymer phan tan [3, 4]. SG dung
tro bay thay thé mot phan khéi lugng xi mang hoac tang i 1é
nudc/chat két dinh (N/CKD) lam gidm d6 nhét va tng suat chay
cta hén hgp bé tong [5, 6]. Trong khi d6, nhiéu nghién ctu cho
thay silica fume ¢6 tac dung gia tang xuc bién, ing suat chay tinh
va dé nhét ctia hén hgp bé tong [7-10].

Bai bao trinh bay két qua nghién ctru vé dac trung luu bién clia
hén hgp bé tdng dung cho in 3D, danh gia kha nang in 3D ctia hén
hap bé téng tuong Ung vdi cac gia tri luu bién. Pac trung luu bién
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cta hén hgp bé téng dugc khao sat bao gébm dd nhdét, Ung suat
chay déng va (ing suat chay tinh théng qua luu bién ké ICAR Plus.

2. NGUYEN VAT LIEU VA CAP PHOI BE TONG SU DUNG
TRONG NGHIEN cUU

Cac nguyén liéu chinh sir dung trong nghién ctiu nay gom co:
xi mdng PC50, silicafume (SF), sgi Polypropylene (PP), cét séng (C),
nudc, phu gia diéu chinh dé nhét (VMA) va phu gia siéu déo.

Soi PP manh va phan tan ngau nhién c6 dudng kinh 0,03mm va
dai 6mm. Cat song sir dung c6 kich thudc ¢4 hat 16n nhat la 2,5mm.

Cép phdi bé tdng st dung trong nghién cliu nay dugc thé hién
& bang 1 bén duéi.

Cac nghién ctu trudc khdo sat kha nang in 3D clia bé tong véi ti lé
CL/CKD =1 + 1,5 [5, 7, 10]. Tuy nhién, nghién ctiu nay mé rong thém
viéc khao sét cac théng s6 luu bién va kha nang in 3D cho cac cap phéi
bé tong co ti lé CL/CKD = 2 + 3 vi bé tong c6 xu hudng co ngoét it hon
khi tang ham lugng cét liéu trong cap phdi bé téng.

Trong bang 1, sgi PP da phan st dung véi ham lugng 1% tinh
theo khoi lugng clia xi mang va dugc dung vai vai trd chl yéu la
gidm co ngot déo giai doan dau cda hén hgp bé téng. St dung
ham lugng 16n soi PP c6 kha néng anh huéng dén luu bién ctia hén
hgp bé tong [10], vi vay anh hudng ciia ham lugng sgi PP dén luu
bién ctia hén hop bé tong cling dugc khao sat va danh gia khi so
sanh cac thong s6 luu bién ctia hén hgp bé téng dung cap phoi s6



13 va 14 véi cung ti 1é N/CKD, va tuong uing véi ham lugng sgi PP
1an lugt 12 1% va 0,25%.

Hinh 2. Luu bién k€ ICAR Plus dugc st dung dé do cac thong so luu bién cda hon hop
bé tong

Stress Growth Test

Test Speed (rps) |0.025

After starting the test, monitor the build-up in torque on the plot.
When the maximum torque has been reached , dick Finish',

s |
T ST,
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Test Results
Peak Torgue (Nm) Yield Stress (Pa)

0.248 57.706 |

Hinh 3. Thi nghiém thi 1 - do phat trién (ing sudt cdt trong hén hgp bé tong

Trong nghién cliu nay, cac théng sé luu bién ctia hon hgp bé
téng bao gobm dé nhét déo, (ing suat chdy tinh va Gng suat chay
dd dugc do bang luu bién ké ICAR Plus (Hinh 2) va st dung mo
hinh Bingham d€ tinh toan cac théng s6 luu bién. Bé thiét bi luu
bién ké& ICAR Plus bao gém céac bé phan: mét thung chia chida hén
hop bé téng; hop diéu khién bao gém motor dién va mét déng ho
quay; canh quat bén canh dugc gitt bgi tay cam & trén hop diéu
khién; mot khung dé 13p canh quat va ctia nap liéu; laptop dé van
hanh hop diéu khién dung dé ghi nhan moment xoén trong qua
trinh thi nghiém va dung dé tinh toan gia tri clia cac théng s
dong chay théng qua mét phan mém chuyén dung di kém vai
thiét bi. Thung chira bao gém cac thanh gén xung quanh chu vi dé
ngan ngla sy trugt ca hén hgp bé tong so véi thanh thung chia

trong suét qua trinh thi nghiém. Sy lya chon thung chia tuy thudc
vao kich thudc cta cac hat c6t liéu. Canh quat c6 chiéu cao va
dudng kinh 127mm. Cac hén hgp bé téng dugc thuc hién 2 thi
nghiém lién ké nhau dé xac dinh cac théng sé luu bién, 2 thi
nghiém thuc hién lién ké nhu sau:

- Thi nghiém tha 1: day la thi nghiém gia tang (ng suat trugt
vGi t6c d6 quay clia canh quat gilt nguyén & toc do thap 0,025
rev/s (0,157 rad/s) (Hinh 3). Su tding moment xodn clia canh quat sé
dugc do theo thdi gian. Moment I6n nhét trong sudt qua trinh thi
nghiém dung dé€ tinh toan Ung suat chdy tinh cda hén hgp bé
tong.

- Thi nghiém th( 2: day la thi nghiém vé phuong trinh dong
chdy dung dé€ xac dinh gia tri ing suat chdy dong va dé nhét déo
(Hinh 4). Khi t6c d6 quay cta canh quat la 16n nhat, bat dau phan
tich cau tric xuc bién (cau tric tén tai va can phai cé mét ting suat
thich hgp trudc d6 dé xéac dinh cac thong s6 Bingham). Sau d6, téc
d6 clia cdnh quat giam theo tiing cap theo cai dat ban dau, cé it
nhat 1a sau cap. & mbi cap, ghi nhan lai gia tri trung binh va téc do
cGla moment xoan.
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Hinh 4.Thit nghiém thit 2 - do (ng sudt chdy dong va do nhét déo cla hdn hgp bé
tong

3. KET QUA NGHIEN CUU

H6n hgp bé tdng ché tao c6 thé hoac khéng thé in 3D dugc,
viéc danh gia nay dua trén danh gia ngoai quan vé kha nang dun
hén hgp bé tong ra khoi voi in va dya trén tinh lién tuc, tinh déng
déu kich thudc cua dai bé tong trong qua trinh in 3D. Nghién ctu
nay st dung mdy in 3D theo nguyén ly can truc, truc vin dé dun
hén hgp bé tong ra khéi voi in. May in nay c6 thé sit dung vGi
nhiéu hinh dang, kich thudc voi in khac nhau, t6c dé in ctia may co
thé& van hanh thay déi tir 30 dén 100 mm/s. May in 3D thich hgp in
cdu kién bé téng & quy moé phong thi nghiém vdéi kich thudc t6i da
la: dai 2000 mm, réng 1000 mm va cao 600 mm.

Voi in tiét dién vuéng canh 20 mm dugc st dung dé kiém tra
kha nang in cia cac hén hgp bé téng khac nhau. Chiéu day cua
tiing I6p bé tong in 3D dugc 6 dinh la 10 mm - tuong duong V2 bé
réng cla dai bé tong in 3D.

Két qua nghién ctu vé tinh chat luu bién va kha nang in 3D clia
cac hén hgp bé tong dugc thé hién & bang 2.

ISSN 2734-9888 | 9.2022 XAY1DUNG |107



NGHIEN CUU KHDA HOC

Bang 2: Tinh chat luu bién va kha nang in 3D cla cac hon hgp

bé tong
STT | cp Do luu bién Kha nang in 3D
p To T
(Pa.s) (Pa) (Pa)
1 M1-1 331 844 514 Pugc
2 M1-2 11,1 526 390 Pugc
3 M1-3 6,7 276 182 Pugc
H&nN hop khé déo, hinh
4 M1-4 6,3 202 143 dang vat thé khiin 3D
bi bién dang.
5 M1-4B 13,1 447 372 Pugc
H&n hop qua déo,
6 M1-4-1 2,9 2 49 khéng tao hinh khiin
3D dugc
M1-4-
7 032 2,8 208 134 Pugc
8 M1-4-2 1,9 630 559 Pugc
9 M1-4-3 1,6 2098 | 1383 Khéng dugc
Khong dugc, nét in bé
10 | M1-4-4 1,2 1143 848 téng bi ddt doan
Khong do dugc do bé .
1M M2-1 t6ng qua khé cting Khéng dugc
Khéng do dugc do bé .
121 M22 1 kha kho cling Khong dugc
Khéng do dugc do bé A
13| M23 tong kha khé cting Khong dugc
14 M2-4 27,6 ‘ 1143 ‘ 719 bugc
M2- Khéng do dugc do bé .
15 0.42 téng quad kho ciing Khong dugc
M2-
16 048 1,2 655 576 bugc
M2- Khéng do dugc do bé A
17 0.48SF tong qua kho cing Khong dugc
M2- Khong dugc, nét in bé
18 0.54SF 2959 | 1563 | 1249 tong bi dut doan
19 | M3 | Khongdodugcdobe Khéng dugc
tong quad kho cing
20 | M3 | Khongdo dugcdobé Khong dugc
tong qua kho cling
21 | w33 | Khongdodugcdobé Khéng dugc
tong qua kho cliing
22 | m34 | Khongdodugcdobé Khong duoc
tong qua kho ciing
Khong dugc, nét in bé
23 M4-1 283,5 | 6409 | 2801 t6ng bi dit doan
Khong dugc, nét in bé
24 M4-2 51,5 | 3329 | 1106 tng bi dit doan
25 M4-3 11,6 696 599 Pugc
26 M4-4 6,3 460 361 Pugc
M4-
27 0.44 86,2 410 290 Pugc
M4- Khéng dugc, nétin bé
28 0.48SF 214,5 | 1200 | 1061 tong bi dut doan
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T6ng hap danh gia két qua in 3D phan loai kha ndng in 3D cuda
bé tong thanh 5 nhém nhu sau:

-Nhém bé téng in bi nghén tac voi in: danh gia la khong in
duac.

-Nhém bé tong in thanh dai bé tong nhung khéng lién tuc:
danh gié la khong in dugc.

-Nhém bé tong in thanh dai bé tong lién tuc, déu canh va kich
thudc: danh gia la in dugc.

- Nhém bé tong khé chay déo: danh gid la khong in dugc.

- Nhém bé tong chady déo: danh gié la khéng in dugc.

Bang két qua 2 cho thdy, hdn hgp bé tong vai ti [é CL/CKD = 3
c6 d6 linh ddng rat kém, hén hgp kho va bai roi khong tao hinh
dugc. Ngoai ra, hon hgp bé téng véi ti 1&é CL/CKD = 2 va véi N/CKD
=0,3 dén 0,34 cling c6 d6 linh déng kha kém, hén hgp bé tong tao
hinh dic mau kiém tra tinh chat co hoc dugc nhung kha ning in
3D khéng thanh cong, bé tdng cé thé in dugc véi nhiing cap phdi
st dung ti 1& N/CKD bang hodc I6n hon 0,36. D6i véi nhiing cap
phéi bé téng cé ti lé CL/CKD = 1 thi qué trinh in 3D tao hinh vat thé
bé tong thanh céng véi nhiing cdp phdi st dung ti 1é N/CKD tu 0,3
dén 0,34, khi ti I&é nay tang 1én 0,36 va han nia thi in 3D tao hinh
vat thé khong thanh cong do bé téng trd nén kha déo va chuyén
dan sang trang thai chay.

St dung SF véi ham lugng 16n (30% theo khoi lugng xi
mang) lam gia tang rat manh cac théng s6 luu bién cda hén
hop bé tong, ca do nhét déo, iing sudt chady déng va chay tinh
déu tang nhiéu so véi hdn hop bé tong khéng st dung SF, vi du
nhu cdp phoi M4-0.44 c6 d6 nhét déo, ting suat chay tinh va
chay dong lan luot la 86,2 Pa.s, 409,9 va 289,8 Pa, cac gia tri nay
tang manh va dat tuong Ung lan lugt 214,5 Pa.s, 1200,1 va
1060,7 Pa v&i cap phoi M4-0.44SF c6 st dung 30% SF.

Khi gitr nguyén céac yéu té thanh phan khac trong cap phdi
bé tong, s dung 1% sgi PP tinh theo ham lugng xi mang lam
gia ting dang ké d6 nhét cha hén hop bé téng, vi du nhu cap
phéi M2-3 tré nén qué kém déo, khong do dugc cac thong sé
Iuu bién vi cac gia tri luu bién cao qua nguéng do cua thiét bj
luu bién ké, trong khi d6, cap phéi bé tong M2-4 st dung 0,25%
sgi PP lai in 3D thanh cong v&i d6 nhét déo, ing suat chay tinh
va chay déng lan lugt la 27,6 Pa.s, 1143 va 719 Pa.

Ngoai ra, két qua nghién ctu ciing cho thay, bén canh viéc
thay déi ti & CL/CKD va N/CKD dé diéu chinh luu bién cho bé
téng in 3D thi mot cach khac 1a thay d8i ham lugng phu gia
siéu déo cung v&i ham lugng phu gia diéu chinh do nhét
(VMA). Khi tang ham lugng phu gia siéu déo thi cac théng s6
Iuu bién ctia hén hgp bé téng nhu d6 nhét déo, ting suét chay
tinh va chay dong déu giam. Trong khi d6, tang ham lugng phu
gia VMA thi dé nhét déo gidm nhung khéng anh huéng dén cac
gia tri Ging suat chay clia hén hgp bé téng, diéu nay c6 nghia la
hén hgp bé téng dé in 3D hon va vat thé bé téng tao hinh van
c6 kha nang duy tri hinh déng trong suét qua trinh in. Tuy
nhién, s& dung nhiéu phu gia siéu déo cung véi phu gia VMA
cing ¢6 kha nang lam cho hdn hop bé téng tré nén qua chay
déo va khong thanh cong khi in 3D, ngoai ra bé tdong cling c6
thé bi kéo dai ninh két hoac tham chi la khéng ninh két duoc.
Dac biét 1a, bang két qua 2 chi ra rang, véi thiét bi in bé téng 3D
st dung trong nghién ctu nay, hén hgp bé tong in 3D thanh
cdng véi cac dac trung luu bién nhu sau:

- Ung suét chay tinh: 260 dén 1100 Pa.

- Ung suat chay dong: 150 dén 700 Pa.
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Hinh 6. Th{ nghiém kha nang in 3D ctia cac hon hop bé tong

4, KET LUAN

Tu két qua thuc nghiém danh gid dac trung luu bién va kha
nang in 3D clia cac hén hop bé téng, tac gia rat ra nhimng két luan
nhu sau:

e My in bé téng 3D theo nguyén ly can truc, truc vin dé dun
hén hop bé tdng ra khoi voi in phi hgp sir dung dé danh gia chat
lugng va kha nang in 3D ctia nhiing hén hop bé téng khéac nhau;

e SU dung SF vGi ham lugng 16n (30% theo khéi lugng xi
mang) lam gia tang rat manh cac théng sé luu bién cda hén hgp
bé téng, ca dé nhat déo, ing suat chdy dong va chay tinh déu tang
nhiéu so v&i hén hgp bé tong khéng sir dung SF. Khi tang ham
lugng phu gia siéu déo thi cac thong s6 luu bién cta hén hgp bé
téng nhu dé nhét déo, ting suat chay tinh va chay déng déu giam.
Trong khi d6, tdng ham lugng phu gia VMA thi d6 nhét déo gidm
nhung khéng anh hudng dén cac gia tri Ung suat chay cda hén
hop bé téng;

o Vai thiét bi in bé tong 3D s dung trong nghién cu nay, hén
hgp bé téng in 3D thanh céng khi c6 cac dac trung luu bién nhu
sau: Uing sudt chay tinh tir 260 dén 1100 Pa va Ung suat chay dong
tur 150 dén 700 Pa.
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TGM TAT

Bai bao trinh bay kha ndng hap thu ning lugng coa bé tang tinh
ning cao (high-performance fiber-reinforced concrete - HPFRE)
thang qua ket qué thi nghiém nén va udn. Ban loai HPERC thi
nghiém duoc gia cuing cot sgi thép khac nhau vé loai soi va ham
|irgng the tich: khong sei, sgi nha 1,5%., si to 1.0%, sgi hén hop
gdm 1.0% soi to + 0.5% soi nha. Spi thép to cd hinh dang hai déu
mac chiéu dai 30 mm va duang kinh 0,0 mm. Sgi thép nha ca hinh
dang thang chiéu dai 13 mm va duang kinh 0.2 mm. Ket qué thi
nghiém cho thdy ning lrgng hép thy cia HPFRC co soi gia cuing
duge cai thien dang ké so vai HPFRC khéng si, cé trong thi
nghigm nén 1an udn. Ngoai ra, HPFRC chira hén hop sgi ca ning
|rgng hap thu cao nhét do tdng ham legng cdt spi gia cudng vén @
mirc 1,0%.

Tir khaa: HPFRC; nang legng hap thy; cuang da nén; cuang da udn.

ABSTRACT

This paper reports the energy absorption capacity of HPFRCs under
compression and bending through an experimental investigation.
There were four types of HPFRCs with different steel fiber types and
volume contents as follows: no fiber, macro fiber 1.3%, micro fiber 1.5
%. and hybrid fiber including 1.0% macro fiber blended with 0.5%
micra fiber. The macro fiber used in this research is hooked-end type
with its a length of 35 mm and a diameter of 0.0 mm. The micro fiber
used is smooth type with its a length of I3 mm and a diameter of 0.2
mm. According to the test results, the energy absorption capacity of
HPFRCs containing steel fiber were enhanced clearly, in comparison
to HPFRC with no fiber under both compression and bending. Besides,
the HPFRC with hybrid fiber demonstrated the highest energy
absorption capacity, in despite of the same fiber content of 1.0%.
Keywords: HPFRC: energy absorption capacity; compressive
strength; bending strength

1.GIGI THIEU

Bé téng tinh nang cao (high-performance fiber-reinforced
concrete - HPFRC) dugc xem la vat liéu xay dung rat c6 trién vong
vi s& htu tinh chét co hoc uu viét bao gom cudng d6 chiu nén cao,
kha nang khang nut t6t do c6 cdu trac rat dac, 16 rbng nho va it
giup gidm tham. Dac biét khi dugc tron cot sgi vai thanh phan hop
ly, bé tdng tinh nang cao cé cudng do6 chiu kéo cao, d6 déo dai I6n,
kha nang hap thu nang lugng rat I6n [1-4]. VGi nhiing tinh chat uu
viét néu trén, HPFRC dugc mong dgi sé cai thién dang ké kha ning
chiu téi cling nhu d6 bén clia cong trinh.

Trong ché tao HPFRC, c6t soi gia cudng ddng vai trd 16n trong
viéc hinh thanh tinh tang cling co hoc (strain-hardening) [5-7]. Bay
la tinh chat uu viét cia HPFRC cai thién phan nao tinh gion ¢6 hiu
cla bé téng thudng cing nhu lam tang kha nang hap thu nang
lugng co hoc dudi tac dung cua tai trong. Cac yéu té anh hudng tir
c6t sgi bao gdbm hinh hoc sgi, ty 1& hinh dang, ham lugng soi,

| ISSN 2734-9888

cudng dé kéo dut va su phan bé cét sgi. Mot s6 nghién ctu gan
day cho thay su két hgp nhiéu loai sgi c6 kich thudc khac sé tao
hiéu Gng tuong hé lam tang tinh nang cd hoc cta HPFRC dudi
nhiéu loai tai khac nhau nhu tai kéo truc ti€p [8-10], tai uén [11], tai
cét [12]. Theo cac cdng bé nay, hén hgp sgi to-nhd két hgp c6 thé
tao ra stic khang co hoc ctia HPFRC t6t hon so véi st dung cét sgi
don véi cung ham lugng. Do vay, nghién ctiu nay dung sgi hén
hop @é ché tao vat liéu HPFRC thi nghiém dudi tai nén va uén, sau
d6 khdo sat, danh gia kha nang hap thu nang lugng ctia HPFRC.
Thong tin tur két qua nghién cdu gitp cac ky su xay dung ap dung
HPFRC hgp ly va an toan cho céng trinh.

2. THI NGHIEM

2.1 So dé thinghiém

Hinh 1 m6 ta so dé thi nghiém nghién ctiu trong bai bao nay.
Theo so d6 nay, c6 bén loai HPFRC thi nghiém dugc gia cudng cét



sai thép khac nhau vé loai sgi va ham lugng thé tich: khéng sgi, soi
nhd 1,5%, sgi to 1,5%, sgi hén hap gém 1.0% sdi to + 0.5% sdi nhé.
Tai thi nghiém bao gém tai nén va uén. Mau nén dung mau lang
tru kich thudc 114200 mm, mau uén c6 kich thuéc
rongxcaoxchiéu dai nhip 40x40x120 mm (chiéu dai mau uén la

160 mm).
|
BT tinh nang cao
(HPFRC)
' ' | } |
0,
Khéngsei, | To1,5% | Nhé1,5% 1\?1:)61605/0;
5%
X (T ™ H)

Hinh 1- So d6 thi nghiém

2.2 Vat liéu va ché tao mau

Bang 1 cung cép ti lé trong luogng thanh phan cac vat liéu tao
thanh HPFRC. Bang 2 cung cap tinh chat co ly cla sgi thép dung
trong HPFRC, ham lugng theo thé tich ctia hén hgp 2 loai soi gém:
soi to 1.0 %, sgi nhd 0.5 %. Hinh 2 thé hién hinh chup 2 loai sgi
thép dugc st dung dé ché tao cac HPFRC thi nghiém.

Bang 1. Thanh phan vira bé tong HPFRC theo ti & khoi luong

Ximédng ?l:hr;: Gat Tro bay E:: 3; Nudc
(kg/m?3) (kg/m?) (kg/m3) (kg/m?3) (kg/m?) (kg/m?3)
0,80 0,07 1,00 0,20 0,40 0,26
Bang 2. Tinh chat co ly cta cac loai sgi thé
Dudng kinh/ | Trong lugng Mé dun Cudng do
Loai soi Chiéu dai riéng dan hoi kéo
(mm) (g/cm?®) (GPa) (MPa)
Sai thép to, hai dau mdc 0,5/35 79 200 > 1200
Sgi thép nho, thang tron 0,2/13 79 200 > 2500

d—0.5mm, 435

b) Sqi to

a) Soi nho

Hinh 2. Anh chup cac loai sgi duotc sit dung trong HPFRC

3.2 Ldp dqt va thi nghiém

Hinh 3 thé hién thiét [ap thi nghiém nén va uén mau. T4t ca cac
mau udn dugc thi nghiém duéi so d6 ba diém uén. May UTM c6
khé nang tai I6n nhat 1000 kN ghi lai gia tri tai va chuyén vi trong
qua trinh ap tai. Trong thi nghiém nén, tng suat (o ) va bién dang
nén (&) dugc tinh toan lan luot theo biéu thic (1) va (2), dinh
dudng cong Ung sudt - bién dang la diém A (gw,fcv) nhu mo ta

trong Hinh 4a. Trong biéu thuc (1) va (2), A la dién tich mau nén,
AH la dé bién dang may thu thap trong qua trinh ap tai, H la
chiéu cao mau nén, P 14 tai tdp trung tac dung Ién m3u nén dugc
mady thu thap.

o=P /A4 (M

e=AH/H )

:

= :
5w ] M&u uén 40x40x160 mm
<3
3 .
Gditya | | 120 || céitya |
‘ ‘
|
I | I
|
‘ May UTM ‘ \
|

a) Thiét ap thi nghiém nén b) Thiét I3p thi nghiém udn ba diém

Hinh 3. Thiét 1p thi nghiém nén va uén mau

Trong thi nghiém uén, Ung suat kéo uén ( ) va d6 véng
tuong d6i (O / L) dugc tinh toan lan lugt theo biéu thiic (3) va (4),
dinh dudng cong Ung suat kéo udn - d6 véng tuong déi la diém
MOR (6 / Ly + frsor) MU M6 ta trong Hinh 4b. Trong biéu thuic
(3) va (4), L la chiéu dai nhip, AH la d6 bién dang may thu thap
trong qua trinh &p tai - dugc xem la dé véng gitta nhip, b va A lan
lugt 1a bé rong va chiéu cao mau udn, P 1a tai tap trung tac dung
Ién gilta nhip dugc may thu thap.

f=15PL/(bh*) 3)

O0/L=AH/L 4)

Kha nang hap thu nang lugng nén (Tcu) dugc dinh nghia la
dién tich duégi dudng cong ting x nén (Hinh 4a) va tinh theo biéu
thic (5). Khd ndng hap thu néng lugng uén (7,,,,) dugc dinh
nghia la dién tich dudi dudng cong tng x& uén (Hinh 4b) va tinh
theo biéu thuc (6).

T, =["o(s)d) (5)
O/ Lyor
Tyor =] " f(6/L)d(5/ L) (6)

A Ung suitnén, o N Ung suéit kéo udn, f

A: Diém phd hogi MOR: Diém phd hogi

A A o MOR

Giam mém co hoc . N

s/— Gidm meém co hoe
S~ \
Ning lwong
héip thu nén, T,, > Nang luon
hip thy uon, Tyor C

(o} > o >

Bién dang nén, & Suon /L DY vong twong dbi, 8/L

a) Ung xtinén b) Ung x{t uon
Hinh 4. Ung x( dién hinh ctia HPFRC du6i t3i trong nén va uén ciing néing lugng hép thu
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3. KET QUA THI NGHIEM VA BAN LUAN
3.1 Két qua thi nghiém
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¢) Sgi nh, 1.5% ham lugng theo thé tich ~ d) Sgi hon hop, 1.5% ham luong theo thé tich

Hinh 5. Ung x& nén clia cac loai HPFRC

Hinh 5 thé hién ting x{ nén (thuc hién trong nghién ctu nay)
va Hinh 6 thé hién Ung x& uén cla cac loai HPFRC (theo nghién
cliu trudc day [7] cla tac gia dau). Bang 3 trinh nay cac thong so6 tai
dinh dudng cong clia Ung x nén va udn. Cac két qua trong bang
nay duoc ldy trung binh ti ba mau thi nghiém cho méi loai
HPFRC. Theo nhu Bang 3, cuong dé nén cao hon cudng do kéo
uén, cho ca 4 loai HPFRC thi nghiém nhu sau: Khéng sgi (8,01 lan),
Sai to (5,70 lan), Sgi nhé (3,26 1an), Sgi hén hop (2,64 1an). Vé anh
hudng cla c6t sgi gia cudng, so vai khdng sai, sgi hédn hgp tao
hiéu qua nhat trong viéc céi thién cudng dé cia HPFRC: ting 1,17
lan dudi tai nén va tang 3,54 lan dudi tai uén. Cac loai sgi to va sgi
nhd st dung don loai cling cdi thién cudng dé ctia HPFRC, ddc biét
la duéi tai uén. Ngoai ra, theo quan sat, sgi nho hiéu qua hon sgi to
trong uén nhung it hiéu qua hon sgi to trong nén trong viéc cai

Bang 3. Thong s6 nén va uén ctia HPFRC

thién cudng dé HPFRC. Hinh 7 va Hinh 8 Ian lugt thé hién mau pha
hoai dudi tai nén va tai uén. Dudi tai trong nén, HPFRC khéng sdi bi
v& vun ra thanh nhiéu manh trong khi HPFRC dugc gia cudng c6t
soi khéng bj v& vun. Dudi tai trong uén, HPFRC khong sgi bi gay
gon thanh hai phan trong khi HPFRC dugc gia cudng cét sgi hai
phan dam van lién két nhau.
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¢) Sgi nh, 1,5% ham lugng theo thé tich
Hinh 6. Ung x{ uén cla cic loai HPFRC

) Soi hon hop, 1,5% ham luong theo thé tich

e By W e ..
(a) Khdng sgi gia cuding (b) €6 sgi gia cudng
Hinh 7. Hinh dnh dién hinh mau nén b pha hoai

Dudi tai trong nén

Loai soi Khéng sgi Sgito 1.5% Sgi nhd 1.5% Sgi hén hgp 1.5%
Cudng db nén, fc (MPa) 83,38 93,55 90,47 97,23
Kha néng bién dang nén, &_ (%) 0,29 0,30 0,31 0,31
Dudi tai trong uon [7]
Loai soi Khéng sgi Sgito 1.5% Sgi nhd 1.5% Sgi hén hop 1.5%
Cudng do udn, £, (MPa) 10,41 16,41 27,76 36,83
Kha nang chiu véng tuong déi, 0 / L (%) 0,36 0,51 0,72 0,78
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Bang 4. Thong s6 nang lugng héap thu ctia HPFRC

Loai soi Khéng sgi Sdito 1.5% Sgi nhd 1.5% Sgi hén hgp 1.5%
Nang lugng hap thu nén, T, (MPa.%) 12,09 14,50 13,57 15,07
Ti lé tdng so véi khong soi 1,00 1,20 1,12 1,25
Nang lugng hap thu uén, 7,,,,
2,06 4,81 12,15 13,31
(MPa.%)
Ti lé tdng so v&i khong soi 1,00 2,34 5,90 6,46

Bang 5. Hé s6 hiép déng clia cac tham s6 nang lugng clia HPFRCs dudi tai trong nén va uén

Tén mau Nang lugng hap thu (MPa.%)

Loai tai trong Tai trong nén Tai trong uén
Sai to, (a) 14,50 4,81
Sainhd, (b) 13,57 12,15
Sgi hon hop, (a+b) 15,07 13,31

Giatri S, +0,039 +0,095

(2) Khong s ' (b) C6 soi gia cudng
Hinh 8. Hinh &nh dién hinh mau udn bi phé hoai

3.2 Néing lugng hdp thu ciia HPFRC dui tdi trong nén va uén Bang 4 cung cdp thong sé kha nang hap thu ndng lugng
clia HPFRC dudi tai nén va uén. Cac két qua trong bang nay
|Tdi trong nén dugc lay trung binh tU ba mau th& nghiém cho méi loat mau.
» Tdi trong udn Hinh 9 thé hién su so sdnh cac théng s nang lugng ciia HPFRC
duéi tai trong nén va uén. Theo nhu quan sat tai Hinh 5, ndng
lugng hap thu ctia HPFRC dudi tai nén ludn cao hon duéi tai
udn, cho ca 4 loai HPFRC thi nghiém. Su chénh léch kha nang
hdp thu ndng lugng gitta nén va uén |6n theo thi tu: Khong sai
(5,87 lan) > Sai to (3,01 1an) > Soi hén hgp (1,13 1an) > Sgi nho
(1,12 1an). V€ anh hudng clia c6t sgi gia cudng, so vai khong sgi,
sgi hén hop tao hiéu qua nhat trong viéc cai thién nang luong
hdp thu cta HPFRC: tang 1,25 lan dudi tai nén va tang 6,46 lan
dudi tai uén. Cac loai sgi to va sgi nho st dung don loai ciing
= I b cai thién nang lugng hédp thu cta HPFRC, dac biét la dudi tai
0 i uén. Diéu nay cé nghia la c6t sgi thép gia cudng trén trong
Khéng sgi Sgito St nhé So1 hon hop HPFRC nhay cdm déi véi tdi uén haon 1a tdi nén. Ngoai ra, theo
Loat méu quan sat, sgi nho hiéu qua hon sgi to trong uén nhung it hiéu

Hinh 9. So sdnh thong s6 nang lugng clia HPFRC qué hon sgi to trong nén.

20

[ [y
=1 o o

Ning luerng hip thy, (MPa.%)
£=9
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3.3 Hiéu quad hiép déng trong théng sé ndng luong hdp
thu cia HPFRC

Hiéu Ung hiép déng clia hé théng sgi hén hop da xay ra
trong HPFRC dudi tai trong uén tinh. Theo két qua nghién cdu
clia Ngo va cong su [12], d6 bén uén do sgi hén hgp tao ra cao
hon dé bén udn dugc tao ra bdi sgi don véi cing ham lugng
theo thé tich giéng hét nhau. Trong nghién ctu nay, dé danh
gid mét cach dinh lugng hiéu qua hiép dong cda sgi hén hgp
déi véi théng s6 nang lugng cha HPFRC, hé sé hiép déng ky
hiéu la S, dugc st dung va dugc tinh theo Biéu thic (7) [12].

(D]
hybrid ,a+b

Trong biéu thirc (7), R la théng s6 nang lugng clia mau

st dung soi thép hén hop, R'.") va R Ian Iugt 1a thong s6

nang lugng cla mau s dung sgi to va sgi nhd. Luu y rang,
v v N v
R RYD vy RV

hybrid ,a+b ' mono,a mono,b

(ham lugng 1,5% theo thé tich). Gia tri duang cla S1 c6 nghia

phai c6 ham lugng sgi giéng nhau

la sgi hén hop thé hién tét hon so véi sgi don

R" —max(R(V’) R(V’))

hybrid ,a+b mono,a ®~ “mono,b
8, = V) ptp )
max(R SR )

‘mono,a ® " “mono,b

Bang 5 cung cdp hé s6 hiép déng cla cac théng sé nang
lugng bao gém nang lugng hap thu dudi tai nén va nang lugng
hdp thu dugi tai uén ctia HPFRC. Theo nhu két qua phan tich tai
Bang 5, gia tri cla Sy theo nang lugng hédp thu duéi tai nén va

tai uén ctia HPFRC lan lugt la +0,039 va +0,095. Ca 2 hé sé hiép
déng déu duang tuc sgi hén hop tao hiéu qua han hé sgi don.
Cu thé, gid tri S, d6i vai thong s6 nang lugng hép thy dusi tai

uén cao hon rat nhiéu so véi gid tri S, dudi tai nén, khodng

0,095/0,039= 2,44 lan, tuc |a, hiéu qua hiép déng hdn hop sgi
thép dudi tai uén ctia HPFRCs, cao hon rat nhiéu so véi dudi tai
nén.

4. KET LUAN

Mot s6 két luan coé thé rut ra ti két qud nghién clu trong
bai bdo nay nhu sau:

- So v&i HPFRC khéng sgi, c6 su gia tdng rd rang vé cudng
d6 nén va cudng d6 kéo udn bang cach tron gia cudng sgi thép
vGi ham lugng 1,5% theo thé tich cho HPFRC. Sgi hén hgp tao
hiéu qua nhat trong viéc cai thién cuong d6 cia HPFRC: tang
1,17 1an duéi tai nén va tang 3,54 lan dudi tai uén.

- Bon loai HPFRC thi nghiém déu cé cudng dd nén cao hon
cudng d6 kéo udn, cu thé nhu sau: Khéng soi (8,01 1an), Sgi to
(5,70 1an), Sgi nhd (3,26 lan), Soi hén hop (2,64 lan).

- So véi HPFRC khéng sgi, c6 su gia tang rd rang vé nang
lugng hap thu dudi tai nén va nang lugng hdp thu duéi tai uén
cho HPFRC ¢6 trén gia cudng sgi thép véi ham lugng 1,5% theo
thé tich cho HPFRC.

- Nang lugng hap thu clia HPFRC dudi tai nén luén cao hon
dudi tai udn, cho ca 4 loai HPFRC thi nghiém. Su chénh léch kha
nang hédp thu nang lugng gitta nén va uén l6n theo tha tu:
Khong sai (5,87 lan) > Sgi to (3,01 lan) > Sgi hén hgp (1,13 1an)
> Sgi nhé (1,12 1an).

- Trong so sanh kha nang hap thu nang lugng ctia HPFRCs,
hiéu qua hiép déng ctia hén hgp sgi thép dudi tai udn cao hon
rat nhiéu so vdi dudi tai nén théng qua két qua phan tich hé sé
hiép déng.
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So sanh cac thuat toan diéu khién chéng rung
cho cau truc dang con lac kép

Comparative study on anti-swings contraol for double-pendulum-type crane systems

> DUONG MINH BUC', VO TIEN DUNG', PHAN THI CAM TRANG?, DAO QUY THINH'

'Truong Pai hoc Bach khoa Ha Noi
Truong Pai hoc Xay dung Ha Noi
Email: duc.duongminh@hust.edu.vn; thinh.daoquy@hust.edu.vn

TGM TAT:

Cau tryc |3 thigt bj van chuyén nang ha dugc ding phd bign trong cng
nghiép. Tuy nhién, trong qué trinh di chuyén tai cia cdu truc, hién trong tai
dao dang ludn xay ra lam &nh heéng dén nang suat hoat dang va gay mét
an toan trong sén xudt. D ca rat nhiu nghién ciu vé van dé diéu khién
cdu tryc sao cho dao ding nay duge han ché mat cach tdi da. Bai vigt nay
trinh bay va so sénh céc phueng phap chéng rung duge &p dung trén ma
hinh cdu truc 20 dang con l4c kép co chiu dai day khang ddi gdm phuwong
phép phan hai dau ra, phuong phép diéu khién trugt va pheong phap tao
dang tin hiéu ddu vao. K&t qué danh gia va so sanh céc phrong phap ca thé
|a mat thang tin goi § hitu ich cho céc ky s diéu khién trong viéc lra chon,
thigt ké cac ba diéu khign cia hé thing cu tryc trong thyc té.

Tir khéa: Can truc kigu con l4c dai; chéing rung; diéu khién phan hdi ddu ra;

ABSTRACT

Bridge cranes are commonly used for lifting equipment in
industry. During operation, the vibration of the load
affects operational productivity and causes unsafety in
manufacturing. This paper presents some anti-swings
methods applied to the double-pendulum-type 2D crane
model with constant rope length including output
feedback, sliding mode control and input preshaping. The
comparative results these methods can be used to select
and design the appropriate controller for industrial
bridge cranes.

Keywords: Double pendulum type crane; Vibration
suppression; Output feedback control; Sliding mode

diéu khién ché da trugt; dinh hinh tredc déu vao

contral; Input preshaping.

1.DAT VAN PE

Cau tryc la thiét bi nang ha dugc st dung phé bién & cac nha
may va hai cang. N6 gilip van chuyén hang héa cé khéi lugng va
kich thudc I6n gop phan lam gidam nhan céng dong thdi nang cao
nang suat san xuat. Do nhu cau thuc té vai viéc can phai van
chuyén hang héa mot cach nhanh choéng, dé c6 thé gilp cho cau
truc hoat ddng 6n dinh va an toan thi van dé diéu khién cho cau
truc 1a mot van dé da va dang thu hat duoc rat nhiéu nghién clu &
trong va ngoai nudc [1]. Trong da s6 cac thiét ké diéu khién, dé
don gidn ngudi ta thudng coi khéi lugng clia méc khéng dang ké
50 véi khéi lugng cua tai cling nhu bd qua day noi gitta moc va tai.
Vi thé d6i tugng dugc xét dén 1a mé hinh ciu truc con l3c don véi
dao dong la don tan. Tuy nhién, trong trudng hgp khoi lugng clia
moc la dang ké va dé ddm bdo su tuong quan véi thuc té, déi
tugng can dugc xét dén la mo hinh cau truc dang con lac kép thay
vi md hinh cau truc con lac dan. Khi dé dao ddng clia d6i tugng sé
trd thanh da tan sé vai sy dao dong clia cd moc va tai. Dan dén
viéc m6 hinh héa d6i tugng cing nhu thiét ké thuat toan diéu
khién tré nén phuc tap hon.

Dai vdi viéc thiét ké diéu khién cho déi tugng cau truc dang
con lac kép, muc tiéu sé gitp cho cd dao déng clia méc va dao

déng cla tai dugc ddm bao triét tiéu trong khi di chuyén dén vi tri
mong muén. Da co rat nhiéu nghién clu tap trung vao giai quyét
van dé diéu khién cau truc dang con léc kép st dung cac thuat
toan diéu khién khac nhau nhu diéu khién phan héi dau ra [2-3];
diéu khién trugt [4-6]; diéu khién tao dang tin hiéu dau vao [7-8].
Tuy nhién, cac so sdnh t8ng két vé cac phuong phap nay van con
thi€u. Bai viét nay sé trinh bay mét sé phuong phap diéu khién
dién hinh cho cau truc dang con lac kép dé tir dé c6 dugc cac so
sanh téng két vé cac phuong phép nay. Cac phuong phap diéu
khién dugc xem xét gém c6 diéu khién phan héi dau ra, diéu khién
truct va diéu khién tao dang tin hiéu dau vao. Dua vao két qua va
viéc thiét ké cua ting phuong phap, bai viét sé dua ra nhan xét vé
uu nhugc diém cla tiing bd diéu khién. Tir d6, ching ta c6 co s&
dé lua chon bd diéu khién chéng rung cho thiét bi mét cach phu
hop v&i yéu cau va diéu kién thuc té.

Noi dung clia bai viét gom cac phan nhu sau. Phan 2 trinh bay
vé mo hinh dong luc hoc clia mé hinh cau truc dang con lac kép.
Phan 3 trinh bay viéc thiét ké cac bd diéu khién chéng rung bao
g6m diéu khién phan hoi dau ra, diéu khién trugt va diéu khién tao
dang tin hiéu dau vao. K&t qua mé phéng ctia 3 phuong phap diéu
khién trén cong cu Matlab & Simulink dugc trinh bay trong phan 4.
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Cac két luan va hudng phat trién trong tuong lai dugc trinh bay
trong phan 5.

2. MO HINH TOAN HOC CUA CAU TRUC DANG CON LAC KEP

Mé hinh cdu truc 2D dang con lac kép trén mat phdng Oxy nhu
trong hinh 1. Trong d6, xe con chuyén déng tinh tién theo truc Ox
va co vi tri (x, 0); déng thdi méc va tai chuyén déng theo truc Oy
véi hai géc dao dong, 02 dugc xac dinh nhu trong hinh 1.

Y X »
i Xe con m0
—— f
L ¢ —
g =
f1\ &
| ' .M(}c ml
:‘ 92 11

I
'
! i
Hinh 1. M6 hinh cau truc dang con lackép
Toa d6 trén mat phdng Oxy cla xe con, méc va tai lan luot
tuong Ung la rmo (X, 0); rm (X + isinB1, -licos61) va rma (x + l1sinb1 +
[2sinB2 , -li1cos1 — 12c0s0y).
Ham Lagrangian cho hé dugc xac dinh nhu sau:
L=K—P
Trong d6 K va P lan lugt la ddng nang va thé nang clia hé, dugc
xac dinh nhu sau:

1, 1 ., 1
K :Emormo +Em1rm1 +Em2rn12

1, 1 Y -
:Emox2 +5m1 [(x—i—ll 6, cos 6, ) +(1, 6, smH])zJ

1 Gi+1 6, cos 6, +1,0, cos b, )*
" L(zl 0, sin6,+1, 6, sin0,
P=mgl(1-cosb, )+
myg[1,(1-cos 6, )+1,(1-cos 6, )]
Phuong trinh Lagrangian cla hé:

d{a_L}_a_L:Ti (i=12.3)

dr| 8g,] &g
Trong do:
gi=[x 61 6"

Ti=[f 0 O] véifla ngoai lyc tac ddng Ién xe con theo
phuong Ox.

Khai trién phuong trinh Lagrangian cla hé ta dugc hé phuong
trinh déng luc hoc cdia cau truc 2D dang con lac kép la:

(my+m,+m, ) ¥+ (m+m, )1, 6, cos 6,

+m, 1, 0, cos 0, —(m,+m, )1, 7 sin 6, (m
~m, 1,0, sin6, =

(m,+m, )l Xcos 6 +(m,+m, )l 6,

+m, 11, 6, cos(6, -0, )+m, L1, 62 sin(6,-60,)  (2)
+(m,+m,)gl sin6 =0
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m,l, ¥ cos 6, +m, 11, 0, cos(6, -6, )+

+my, 1, 6, —m, L1, 6, sin(6, - 6,) 3)

+m, gl, sin@, =0

M® hinh dong Iuc hoc ctia hé dugc viét dusi dang thu gon nhu

M(q)§+C(q.9)4+G(g) = F )
Trong d6, q la vec to trang thdi, F la vec to luc tdc dung, M la

ma tran quan tinh, C la m6é men nhét va luc huédng tam, G la mé
men trong luc cta hé théng:

gi=[x 61 64
F=[f 0 O
my oy,
M(g)=|my m, my,
my My My
€
C=lcy ¢ ¢y
Gy Cp Cy
G=[gn gz gl
Trong do:
my, = my+m +m,
my, = (m+m, )}
My =, 122
my, =m,, =(m, +m, )l cosf,
my, =my, =m,l, cos6,
My, =My, =m, L1, cos(6,—6,)
€y =Cy =Cy =Cp =Cy3 =0
Cy =—(m+m, )], 61 sin 6,
€y =—myl, 92 sin 6,
¢y =—m,l1, 0, sin(6, -6, )
3y =—mylil, 01 sin(6,-6,)
8, =0.g,=(m+m,)glsin6;
8y =mygl,sin0,

3. PIEU KHIEN CHONG RUNG CHO CAU TRUC DANG CON

LAC KEP

4.1. Diéu khién chéng rung dua vao phan héi daura
Trudc tién ta gia dinh cac diéu kién sau:

- Cac phan héi trang théi X, 3; é; 1a khdng c6 san

- Gidi han luc/momen clia dong co:

|u(t)| <umax (5

Chiéu dai day ti xe con dén maéc 1én hon chiéu dai day tir moc

dén tai va cac goc dao dong khong vugt qua 90°:

|01|s%, |492|S%,ll > (©)

Bo diéu khién dua trén phan héi dau ra dugc thiét ké dé xe con

di chuyén dén vi tri mong mudén déng thdi dao dong bi triét tiéu:

limx@t)=x,,lim@,(t)=0,lim0,(t)=0 (7)

Ta ¢6 ham ndng lugng clia hé:



Ex=xu=K+P

1. .
=24 M@)(q)+(m+m,)gh(1-cos6)) @)
+m,gl,(1-cosb,)
Tich phan hai lan theo thai gian (1) sau d6 chia ca hai vé cho mo
+mi + m; ta dugc:

! 1
x+m22[ﬁsin491+sin92]:_”udtdt ©)
m, m,
+ /
Trong dé: me=mo +mi+my, ﬂ — (m1 mz) 1 >1
m212
TU phuong trinh (9) ta dinh nghia:
/
xp:x+m22[ﬂsin91+sin92] (10)

t

Pinh nghia tin hiéu t8ng hop ¢ dua trén cdu trac (10):
¢=x+a[ﬁsin¢l+sin¢2] ()

m,l,

4 day, dugc thay thé bei ( & <0 . Ham néng luong E,

t

dugc xac dinh nhu sau:

E¢ = du = xu —l—ot(ﬂ¢51 cos ¢, +¢32 cos @, )u

Can thiét ké bo diéu khién dé ¢ — x, dong thoi dam bao cac
go6c dao déng bi triét tiéu. Ta cé sai s6 téng hgp nhu sau:

e,=¢-x, = ex+0[[,6’sin¢1 +sin¢2]

4.2. Piéu khién chéng rung béng bé diéu khién trugt

Viét mé hinh hé théng dudi dang mé hinh khong gian trang
théi nhu sau:

X, =X,

X, = [iX)+b(X)u
X =X

X, = £,(X)+b,(Xu
X5 = X4

X = (X)) +b,(Xu
Trong doé:

X:[x, Xy X3 Xy X x6]T
:[)'c ¢1 ¢1 ¢z ¢52 ]T
[F0) F) F] =M™ (-Clq.9)4-G)

[b() b,(x) by@] =M~[100]

Lua chon mat trugt nhu sau:

S = C1(X1—Xa)+CaXa+C3X3+CaXatCsXs+CoXe (¥)

TU phuong trinh (*) ta cé:

S=X.C

D& hé théng 6n dinh ta xac dinh C bdng phuong phap gén
diém cuc. S dung cong cu Matlab:

C=place (A, B,P)

VGi A, B la cac ma tran; P =[p1 p2 ps ps ps psl chira cac diém
cuc.

4.3. Piéu khién chéng rung bing bé dinh dang dau vao

Mét hé tuyén tinh, dao dong bac bat ky déu c6 thé biéu dién
dudi dang téng cac dao déng bac hai tdt dan nhu phuong trinh
sau:

N K o
G(S — oi ~20i
) ;S2+2woi§0is+w§i
Xét mot khau dao déng don thi |, dap Gng dau ra cta khau
dao dong véi dau vao c6 dang xung uo(t) = Aod(t - to) la:

X M@’d“’“’(’”” sin( @ \1-E(t—t,))
V=&,

Pé dan gian, ta xét v6i N = 1. Mdt xung thi 2 c6 dang ui(t) =
A:d(t - t1) tac dong vao hé sé co dap ing xung yn dé triét tiéu dap
Ung xung yio do xung thi nhat gay ra tu thai diém t1 nhu duge mo
ta & hinh 2.

yi() = A

T T T T

A
01F oy
f\f\r\ "~
S o T
AU AT

=

(=1

o
T

A\ r
,”\;\

!
NN\ -
R Rl e e

5
g 0
8 . r'.. R ;‘\/’\_ N LN
0005 WL L L
-1, r R \ | T \
I ¢ - .
"1 ; \\a gl 9 | = = = +Dap ung xung thu nhat
bl v | === -Dap ung xung thu hai
0.45 ! | ! | | ! Dap ung xung kel hop
0.15
0 1 2 3 4 5 6 7 8 9 10

Thai gian(s)
Hinh 2. Dap (ing két hop clia hai xung

4. KET QUA MO PHONG

Bai viét sé so sanh két qua moé phong khi st dung bé diéu
khién phan héi dau ra (OFB), khi st dung bd diéu khién truot
(SMC), khi st dung bé dinh dang dau vao hai xung (ZV) va khi st
dung bo dinh dang dau vao ba xung (ZVD). Théng s6 mé phéng
bai viét stt dung nhu bang 1.

Bang 1. Théng s6 mé hinh va cac bé diéu khién

Thong s6 moé Mo = 10kg, m: = 12kg, m2 = 20kg
hinh h=1,5m,m>=0,5m, g =981
Thong s6
OF% Ko = 40, ka = 90, 0. = -0,05
Théng s6 n=10,K=1,5
SMc P=[1 -3 -6-12 -15 -16]
Théng sé PID P=0,078;D=30,48,N=100
4 0,5 0,5
Zle = =
L 0 21234
Thoéng s6 ZV
A 0,5 0,5
v, = =
t, 0 27194
A 0,25 0,5 0,25
ZVD, = =
Théng s& £ 02,1234 4,2486
ZVD 47 [025 05 0,25
ZVD,, = =
L 0 0,7194 1,4389
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Vi tin hiéu dau vao dang budc nhay, két qua so sanh vi tri xe
con clia cac phuong phéap dugc chi ra & hinh hinh 3. Con két qua so
sanh goc dao déng clia méc va tai lan lugt dugc thé hién & hinh 4

va hinh 5.

Dé kiém nghiém tinh bén viing cla cac bd diéu khién trén ta
ap dung vao trudng hop: l1=2m, |, = 0,6m va m; = 30kg. Khi d6, két
qua so sanh vi tri xe con, géc dao dong clia moéc va goc dao dong

cla tai 1an lugt chira & cac hinh 6, hinh 7 va hinh 8.

v v OFH
SMC
0 FATl»)
, ===yt dat
0 5 10 16
Théi gian (s)
Hinh 3. So sanh vi tri cta xe con
0.08
0.06 A
nooh
0.04 —t+—H
I
0.02 : r:'.‘ (\
ol ’Mm,,_, _—
it Y
fl U} ‘ i
)
004 i:, - = =08
; J M. ——3MC
-0.06
Vo I
.08 VD
] 10 15
Thai gian (s)
Hinh 4. So sanh gdc dao dong ca méc
0.4 i
0.05
%
= 0 <~
o
?
£ 0.06
— =~ =+ OFB
41 SMC
——2Y
—2VD
0 10 16

Théi gian (s)

Hinh 5. So sanh gdc dao dong cta téi trong
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"
/i =
0.2 SMC
/
/< —_
N = VD
, , ===y ki dat
0 5 10 15
Théi gian (s)
Hinh 6. So sanh vi tri clia xe con
0.04 .
0.02
" i
-0.02
04y
— == -OFB
-0.06
- ZV
o8 — VD
1] 5 10 15

Thai gian (s)

Hinh 7. So sénh géc dao ddng cia méc

0057

theta2 (rad)

.05

01

Bai viét cling trinh bay
khi thay d6i lugng dat dau

Thoi gian (s)

Hinh 8. So sénh géc dao ddng cla tai trong

két qua so sanh clia cac phuong phap
vao nhu hinh 9. Ta ¢6 két qua so sanh vi

tri xe con, géc dao déng clia moc va cua tai lan lugt chi ra & cac

hinh 9, hinh 10 va hinh 11.
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0.06 L ; L 20 |
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=
N -
8
o
E |
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e B
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Thai gian (s)

Hinh 11. So sanh gdc dao dong cta tai trong

5. KET LUAN VA PHUONG HUGNG PHAT TRIEN
Qua céc két qua mé phong trén, ta cé thé rat ra mot s
két luan nhu sau.

- Ca ba bo diéu khién déu c6 kha niang chéng rung cho hé
théng cau truc. Bo diéu khién trugt
¢6 chét lugng chdng rung tét nhat va bén virng nhat,
dap ung nhanh nhat. B& diéu khién phan héi dau ra c6 kha
nang chéng rung kém nhat trong ba bé diéu khién, dap ting
cham hon bé diéu khién trugt nhung nhanh va bén viing hon
bé diéu khién tao dang tin hiéu dau vao. Bd diéu khién tao
dang tin hiéu dau vao c6 kha nang chéng rung trung binh, kha

nang bén viing kém do 1a bo diéu khién tién dinh, dap ung
ciing cham hon so véi hai bo diéu khién con lai. Viéc tang tinh
bén viing clia bd diéu khién tao dang tin hiéu dau vao sé bi tra
gia bang viéc thai gian dap ung sé cham di.

Tuy nhién xét vé cdu tric va doé phuc tap cla bé diéu khién
thi c6 thé thay bo diéu khién trugt cé cau tridc phic tap nhat,
bd tao dang tin hiéu dau vao cé cau tric don gian nhat. Bo diéu
khién phan héi dau ra can do cac tin hiéu dau ra gém vi tri xe
cau, cac géc dao dong. Trong khi d6 bo diéu khién trugt can
phai do thém céc tin hiéu trang thai cla hé nlta ngoai viéc do
dau ra cha hé. Viéc do cac bién trang thai ctia hé c6 thé khic
phuc bang cach st dung cac bé quan sat. Nhung diéu do ciing
lam tdng dé phuc tap cta bd diéu khién. Bé diéu khién tao
dang tin hiéu dau vao thi chi can théng tin vé tan sé dao déng
ma khéng can do cac géc dao déng. Do d6 cé thé nhan thdy
viéc trién khai bd diéu khién tao dao tin hiéu dau vao la don
gidn nhat va kha thi nhat, so sanh véi hai bo diéu khién phén
héi dau ra va diéu khién trugt.

Nhu vay c6 thé thay |a tuy vao yéu cau vé muc d6 dap tét
dao déng, kha nang trién khai cac thuat toan diéu khién, kha
nang lap dat cac cam bién do ludng ma ta can chon cac thuat
toan diéu khién phu hgp. Bai bao da dua ra cac nhan xét vé uu
nhugc diém cta cac phuong phap trong cac phuong dién vé
chat lugng diéu khién va kha nang trién khai trong thuc té.
Trong tuong lai, cac tac gia sé tién hanh chi tiét hon trén cac hé
théng thuc nghiém va thuc té cong nghiép.
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The influence of higher mode shapes on dynamic responses of multi-storey building

structures to ground acceleration
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TGM TAT

Rai bao nghién ciu nh heéng cia cac dang dao dang cao |én
irmg xir dong cia ket cdu nha nhiéu tdng chiu gia tdc nén cia
dang dat. K&t céu nha nhiéu tdng duoc chon khao sat [a ma hinh
cla cac toa nha 40 tang, al tang vai mat bing chir nhat va chir
| dwge rivi rac haa bing phuong phap phan tir hitu han trong bai
todn phan tich ang xir dang bai phan mém ETABS vai céc gia tdc
nén cia tran dang dét Elcentro, Santa va Lucerne. Phuong phap
chiing chat dao dang dugc ap dung dé tim ang x{r dong thang qua
céc dai lrgng chuyén vi dang, ma men chén cat va luc cat day
trén toan mién thai gian. K&t qué s cho thdy réng phan ing
dang van gia tang khi co su hién dign cia nhigu dang dao ding
can.

Tir khda: K&t cdu nha nhiéu tang; phan tich dang lyc hoc; gia tdc
nén dong dat; dang dao dang cao.

ABSTRACT

The objective of this paper is to study the influence of higher mode
shapes on dynamic responses of multi-storey building structures
subjected to ground acceleration of earthquakes. The selected
structure in this investigation is a analytical model of a 40-storey,
a0-storey building with variuos plan discreted by finite element
method in dynamic analysis by ETABS software and the ground
acceleration of the Elcentro, Santa and Lucerne earthquakes used
to dynamic analysis. The method of modal superposition is applied
to derive the dynamic response as displacement, bending moment
and shear force in the time domain. The numerical results show
that the dynamic responses are still increasing in higher mode
shapes considered.

Keywords: Multi-storey building structure; dynamic analysis;
ground acceleration of earthquake; higher mode shapes.

1. GIGI THIEU

Nha nhiéu tang ngay cang dugc xay dung phé bién va hau hét
tai cac thanh phé I6n trén thé gidi. Truc hét, ciing véi su phat trién
kinh t& dan dén nhu cau ché &, van phong lam viéc, khach san...
cling tang theo. Mét s6 cong trinh nha nhiéu tang con la biéu tugng
thinh vugng cla viing dé. Bac trung chl yéu cda nha nhiéu tang la
s6 tang nhiéu, chiéu cao I6n, trong lugng nang, do vay chiu tac dong
cla tai trong kha I&n do anh hudng clia trong lugng ban than va tac
déng clia moéi trudng tu nhién. Bai toan thiét ké két cau cho nha
nhiéu tang ludn la dé tai thu hit sy quan tam cha cac ky su thiét ké
két cau va ké ca cac nha khoa hoc. Mét phan rat quan trong bai toan
nay khi nha c6 sé tang tuong déi nhiéu, két cau clia né chiu tai trong
ngang do gié bao va déng dat la rat dang ké va tai trong nay trd
thanh quan trong trong thiét ké [8,10,11]. Trong thuc tién, dong dat
hay gi6 bao thudng cé tinh chat tac dung dong va viéc thiét ké quy
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d6i sang dang tai trong tinh ngang tuang duong cé xét dén cac
thanh phan tuong tng chi la dong tac lam gan dung do ciing chi
xem la tac dung tinh. Do vay, bai toan két cau nha nhiéu tang chiu
tai trong ngang c6 y nghia ca vé thyc tién va hoc thuat va su phan
tich déng luc hoc nén dugc thuc hién dé thu dugc 1i giai gan hon
V@i Uing xUr that cla két cau. Tac dong clia cac tai trong ngang doi
VGi ing xt dong luc hoc két cau nha cao tang luén la dé tai dugc cac
nha khoa hoc trong va ngoai nudc quan tam nghién ctiu [2,4,5,7] ca
vé vat ly |a tim ki€ém mé hinh phu hgp dé mo ta két cdu va nguyén
nhan thi phuang phap tinh ciing rat dugc quan tam nhiéu.

C6 kha nhiéu phuong phap giai trong phan tich dong luc hoc
nha cao tang chiu tai trong ngang, moét trong nhiing phuong phap
dugc st dung tuong d6i phé bién d6 1a phuong phap chéng chat
céc dang dao dong riéng ctia két cau dugc dung dé gidi quyét bai
toan nay. Trong dé, két qua cudi cung la do téng hop cla nhiéu



dang dao déng riéng va vi vay s6 lugng dang dao dong riéng cé anh
hudng dén két qua ing xir déng luc hoc ctia hé khi chiu cac tai trong
khac nhau [1,3,6,9]. Hién nay, chi c6 mét s6 lugng it dang dao dong
riéng thap (mode co tan s thap) dugc quan tam trong bai toan
nay... két qua ung xr dong luc hoc thu dugc chi la gan dung dac
biét la cac két cau co s6 tang nhiéu va tai trong tac dung nhanh thi
cac dang dao ddng cao c6 thé tham gia dang ké vao két qua cudi
cung. Hon nifa, s6 lugng dang dao dong dugc quan tam tly thudc
vao sy chd quan clia ngudi phan tich hodc l1dy gan ding theo cac
tiéu chuén... nén c6 thé chua that su day du.

Do dé, huéng nghién ctiu clia bai bao nay la khao sat anh anh
hudng clia cac dang dao dong cao lén tiing x&r déng cla két cdu nha
nhiéu tang chiu gia t6c nén clia dong dat la rat can thiét, gép phan
lam ré anh huéng cuda tai trong ngang déng tac dung lén cong trinh
nha nhiéu tang. TU d6 khéng dinh hodc b8 sung viéc tinh toan s6
lugng cac dao déng riéng phai xét trong bai toan két cdu nha nhiéu
tang chiu tai trong ngang. Két cau duoc lua chon c6 s6 tang tir 40
dén 50 tang va dang mat bang chir nhat va chir L, dang quy mé vé
s tdng va mat bang nay do su phé bién tai nhiéu d6 thi I6n & Viét
Nam.

2.COSOLY THUYET

Phan nay gidi thiéu vé sg dé két cdu nha nhiéu tang, dir liéu dau
vao clia gia téc nén dong dat, phuong phap phan tich (ng xi déng
Iuc hoc va cach khai bdo trong phan mém ETABS dé thuc hién bai
toan nay. Két cau nha cao tang khao sat la hai dang mat bang phd
bién hién nay la dang mat bang hinh chit nhat cao 40 tang va mat
bang hinh chii L cao 50 tang vai két cau bé tong c6t thép dugec mo
ta nhu hinh 1 va hinh 2. Cac théng sé hinh hoc cia nha dugc moé ta
nhu bang 1va 2.
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Hinh 1. Két cdu bé tong c6t thép 40 tang

Gia toc nén El-centro
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Hinh 2. Két cdu bé tong c6t thép 50 tang véi mat bang chit L
Bang 1. Chi tiét hinh hoc va tiét dién ctia két cdu dang méat bang
hinh ch nhat (dai 56m x rong 32m) nhu hinh 1

TANG COT NHA 40 TANG DAM VACH SAN
1DEN 10 C800X1000B40  |D500X800B30 V500840 5200830
11 DEN 20 C600X800840 DS00X800B30 V500840 5200830
21 DEN 30 C400X600840 DS00X800B30 V500840 $200830
31 DEN 40 C300X500840 DS00X800B30 V500840 5200830

Bang 2. Chi tiét hinh hoc va tiét dién cta két cdu dang mat
bang hinh ch L (dai 56m x rong 48m) nhu hinh 2

TANG COT NHA 50 TANG DAM VACH SAN
1 DEN 10 C1000X12000B40 |DS00XE00B30 VS00B40 5200830
11 DEN 20 C800X1000840  |DS00X800B30 V500B40 $200830
21 DEN 30 C600X800840 D500X800B30 V500840 $200830
31 DEN 40 C400X600840 D500X800B30 V500B40 S200830
41 DEN 50 C300X500840 D500X800B30 V500840 $200830

Vé gia toc nén déng dat, dong dat la hién tugng vé trai dat rung
dong dot ngot. DO manh yéu cda tran dong dat dugce xac dinh bang
dé Richter do su dich chuyén cua cac dut gay hay cdc mang thach
quyén dudi mat dat va truyén qua cac khoang cach 16n. Tran déng
dat thudng kéo dai vai phut, thudng it khi qua 3 phut. Tac hai do
déng dat gay ra co6 thé ké ra nhu: tdc ddng truc ti€p gay ra su rung
cudn mat dat, gay ra sat 15 dat, 16 tuyét, gay ra nit v, sup dé cac
céng trinh xay dung; Pha hlly cac dudng day dién, hé théng 6ng dan
khi gay ra hda hoan; Lam 1& dat, bién dang day bién gay ra séng than
c6 thé tran qua cac dai duong va tan pha dat lién; C6 thé kich hoat
cac nui la hoat dong... Khi déng dat xay ra, sy phan (ing cla cac
cong trinh xay dung vai chuyén dong clia dat nén chinh la nguyén
nhan chd yéu gay nén su mat an toan...

Dudgi goc nhin clia ngudi thiét ké két cau céng trinh xay dung,
dac trung quan trong cua tran dong dat la ghi nhan bang gia téc
nén; dai lugng nay quyét dinh dén luc quan tinh ngang tac dung Ién
két cdu va lam cho két cdu chiu thém tai trong ngoai, dan dén noi

Gia toc nén Lucerne
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Iuc va chuyén vi cé thé ting theo va gay nguy hiém han cho két cau.
Gia t6c nén dugc may gia toc ké hodc cac thiét bi lién quan dugc sur
dung dé ghi nhan lai trong mét tran déng dat. Cac thiét bi nay ghi
lai gia t6c nén chuyén dong theo thai gian bang céac gia tri rdi rac
vGi budc thoi gian nhat dinh théng thudng la 0,02s, tan s6 50 Hz, réi
sau do tap hop lai thanh béang gia t6c nén dugc nghién ctru va su
dung trong nhiéu linh vyc trong d6 c6 phan tich tng x déng cda
két cdu. Bai bao dung gia t6c nén cda hai tran dong dat dugc ghi
nhan sé liéu rd rang va c6 doé 16n viia phai la Elcentro ndm 1940 va
Lucerne. Dé thi theo thai gian cla gia téc nén tu hai tran dong dat
nay dugc cho trén hinh 3.

Khi két cdu chiu dong dat, xem két cau nhu hé nhiéu bac tu do
chiu tac dung cua tai trong déng thay déi theo thdi gian. Phuong
trinh vi phéan chi dao tinh toan déng luc hoc cho khung nha nhiéu
tang chiu tai trong déng nhu sau

Mv+Cv+Kv =P,

(M

trong dé M 1a ma tran khéi lugng téng thé, C Ia ma tran luc can,
K 1a ma tran dé ciing cta két cau, cac vector i, ¥ va v phu thudc thoi
gian, d6 la cac vector chuyén vi, véan t8c, gia téc clia két cdu va P, 1a
vectad luc téng thé gay ra. Day la ly thuyét téng quat, thuc té khi két
cdu phuc tap vé s6 lugng phan tl thi viéc thiét lap phuong trinh
chuyén déng nay thudng rat cong phu va khé khan. Phuong phéap
dung d@é phan tich phan (ng déng dugc dung la phuong phap
chéng chat dang dao déng (modes). Néi dung chinh clia phuong
phép nay la bién déi phuang trinh (1) 1a mét hé n phuong trinh vi
phan lién hé (coupled equation) thanh dang hé c6 n phuong trinh vi

phan tdch roi (uncoupled equation), méi mét phuong trinh vi phan
chiia mot an s6, méi dn s do tuong Ung v6i mot dang dao dong.

Vi2 Vis

rrrr T

vy = Sbj\rj

VE ¢1 Y V= ¢\YJ

Hinh 4. Chuyén vi toan phan cla hé duoc tach thanh téng cla tat c& cic dang dao dong

Dé dung phuong phap trén ta phai tim hiéu toa dé chuan la toa
d6 suy rong cuia cac dang dao dong, sau do thiét lap phuong trinh
chuyén doéng tach r&i clia hé Vecto chuyén vi [v] clia hé N bac tu do
¢6 thé tao ra bing cach t8 hgp tuyén tinh ca N vecto co s& da biét
nao d6. Tuy nhién, néu chon céc vecta co s la cac dang chinh (Mode
Shapes) clia dao déng tu do thi sé cé nhiéu uu diém do tinh truc giao
clia ching. Cac dang chinh déng vai tro tuong tu nhu cac ham lugng
giac ca chudi Fourier, va chuyén vi cGa hé c6 thé xap xi kha tét véi
mot s6 s6 hang clia chudi nhu trén hinh 4, hau hét cac tai liéu tham
kh3o vé déng luc hoc déu cé trinh bay [6,7]. Vects chuyén vi ing vai
ham dang [@x] la [,,] xac dinh bdi cong thic sau

[V,] =[@n] Ya(t)

trong do6: Ya(t) la toa d6 suy rong Ung véi ham dang [¢n].
Chuyén vi toan phan [v] dugc phan tich thanh téng cac dang
chinh nhu sau:
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Hinh 5. Chuyén vi, luc c3t va mé men theo thdi gian
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Hinh 6. Két qua kho sat chuyén vi dinh
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Hinh 8. Két qua khdo sat Luc it déy

[v] = [01]Y1 + [@2]Y2 + - + [0,]V, = Zgzl[wn] [¥,] (3)

Dang ma tran: [v] =[¢ ] [Y(t)] v6i[¢ ]: ma tran vudng clia cac dang
chinh va [Y] : véc to cac toa dé suy rong, cling dugc goi la cac toa do
chuén. Cac thanh phan Y, cla vecta [Y] ¢é thé tim nhd tinh truc giao
cla cac ham dang bang cach nhan 2 vé cta (2) véi [¢""[M] dugc

[@n]"IMILV] = [@n]T IMI[][Y] 4

ap dung tinh truc giao [@1"IM][@;] = 0 v&i i = j, v€ phai (4) dugc
trién khai thanh

[@nl TMI[@]LY] [@nl "TMI[@ 1LY 11+ [@n] TMI[ @21 Y2]
[@n]"TMIL@nllYn] = [@nl TM 1@n 1[Y0]

+ +

(©)
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Phuang trinh chuyén déng tach rdi clia hé c6 can dugc thiét
lap tur (1) bang cach bién déi va 18i dung tinh truc giao
(8,17 IM1[Y](0] + [0,]"[C1[Y][2] + [2,]"[K][Y1[0] =

[0.]"[p(0)] (6)
Phuong trinh (6) tr& thanh:
Mnyn + Mnyn +M,Y, = Pn(t) (7)

Giai phuong trinh (7) 1a phuong trinh chuyén déng tach roi
(uncoupled) va téng hgp cac dang dao déng tim dugc 15i gidi clia
phuong trinh (1) ban dau. Phép bién déi sang toa d6 chudn da
bién hé N phuong trinh vi phéan lién quan véi nhau thanh N
phuong trinh tach biét. D6 chinh 13 uu diém co ban cla phuang
phép chéng chit cac dang dao dong. Ngoai ra, do tinh héi tu cao
nén thudng dung chi cdn chéng chat mét s6 mode ¢6 tdn s6
thdp. Trong phan mém ETABS, bai toan nay dugc gidi quyét toan
b6 khi khai bao ddc trung két cau va gia téc nén va phuang phéap
giai phuong trinh (1) theo co s& ly thuyét cia phuong phap
chéng chat céc dang dao dong nhu vira trinh bay. Tuy nhién, sy
héi tu cda loi gidi tuy thudc vao s6 lugng cac dang dao dong
tham gia va su hoi tu cia nghiém it dugc quan tam. Bai bdo dung
co sé ly thuyét nay va ap dung phan mém ETABS dé€ danh gia két
qua va lam ré su tham gia clia cac dang dao dong cao vao phan
ung déng cla hé.

3.KETQUA SO

K&t cdu nha nhiéu tdng dung dé phan tich la hai so d6 mé ta
nhu phan 2, hai dang mat bang khac nhau, chit nhat va chir L va
dit liéu déng dat la gia téc nén Elcentro va Lucerne, s8 lugng
dang dao déng dugc khai sat lan lugt ti 1, 2, 3,..., cho dén 40
dang. Cac théng s6 hinh hoc cia nha dugc mé ta nhu bang 1 va
2. Dai lugng danh gia la chuyén vi dinh, luc cit ddy va mé men
chan cot. Nhiing dai lugng nay bién thién theo thai gian do gia
téc nén gay ra trong két ciu va cac d6 thi dién hinh nhu trén
hinh 5. Phan Gng dong I6n nhat théng qua ba dai lugng nay
dugc loc va thé hién theo s6 lugng dang dao déng dugc vé trén
céc d6 thitrén hinh 6, 7 va 8.

Dé dat két qua nay, bai bao da phan tich 240 bai toan cho cac
truong hgp khac, cho 02 dang két cdu va 02 tran déng dat véi s6
dangdaodénglanlugtla,2,3,...,40; ton kha nhiéu tai nguyén
may tinh va thai gian phan tich vi qui mé két cau 16n. Danh gia
két qua tir khao sat nhu trén cho thay rang:

- Chuyén vi dinh cla ca 02 két ciu hoi tu tét véi mot vai dang
dao dong ban dau, mot cach s bd cé thé phan tich khoang 10
dang dao dong la dd,... nhu trén hinh 6.

- M6 men déng hdi tu nhung cham hon chuyén vi nhu trén
hinh 7, m6é men van con tang khi khao sat khoang 10 dang dao
dong... va xem nhu héi tu khi sé dang xap xi 20; diéu nay cho
thay néu chi quan tam dén it dang dao déng thi chua du an toan.

- Luc cdt déng hoi tu cham hon chuyén vi rat nhiéu va sé
lugng dang dao dong phai hon 20...

Tinh dinh tinh ca cac nhan xét nay cé thé suy doan dugc
nhung thudng cho bai toan tinh vai sé lugng dang dao déng kha
it, khodng 3-5 dang... tuy nhién bai toan (ing xt d6ng thi két qua
nay cho thady phai quan tam nhiéu dang dao déng hon dé thu
duoc két qua phu hgp hon.

4. KET LUAN

Bai bao da khao sat anh hudng clia cac dang dao déng cao
Ién tng xU& ddng cla két cdu nha nhiéu tang chiju gia t6c nén
dong dat. M6 hinh nha 40 tang va 50 tang c6 dang mat bang phé
bién la hinh ch nhat va hinh cht L dudi tac dong cta tran dong
dat Elcentro va Lucerne. Két qua cho thdy rang su anh hudng cua
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cac dang dao déng cao Ién ting x ddng cla két cdu nha nhiéu
tdng chiu dong dat la dang ké va cé anh hudng I16n dén gia tri
néi luc nhu luc cat day, mé men chan coét tang 1... s6 lugng dang
dao déng can khao sat du nhiéu lén hang vai chuc dé 15i giai c6
thé héi tu. Diéu nay cho thay can c6 su quan tdm hon dén cac
dang dao dong cao trong qua trinh thiét k& két cdu nha nhiéu
tang chiu tac déng cta dong dat. Tuy vay, pham vi bai bao nay
mai khao sat 02 mo hinh két cau va 02 dir liéu gia toc nén doéng
dat da ghi nhan nén can cé thém cac nghién cltu & nhiéu mo6
hinh két cdu khac cing nhu nhiéu di liéu dong dat khac dé c6
thé khdng dinh manh hon vé anh hudng nay.
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