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Tém tit

Bé tong chit lugng siéu cao 1a mot loai vat liéu xay dung mdi cé nhiéu tinh ning co ly va ky thuat vuot troi
s0 v6i bé tong truyén thong (bé tong thudng), da dugc nghién ctiu ché tao va ting dung vao cic cong trinh xay
dung, dic biét 1a cong trinh ciu, & cic nude tién tién tit nhitng ndm 90 ctia thé ky trude. O Viét Nam loai vat
liéu nay ciing dang & giai doan nghién ciu phét trién va ing dung thit nghiém. Vi vy viéc nghién cifu danh gia
hiéu qua kinh té - ky thuat ting dung bé tong chét lugng siéu cao 1a rit can thiét. Bai bdo trinh bay mot nghién
cifu danh gid hiéu qua kinh té - k¥ thuat @ing dung bé tong chit lugng siéu cao thong qua viéc so sianh phucong
an st dung bé tong chét lugng siéu cao vdi bé tong thudng dé thiét ké va xy dung ciu dan sinh An Thuong,
thanh ph6 Hung Yén.

Tir khod: bé tong; bé tong chét lugng siéu cao; hidu qua kinh té - ky thuat; xy dung cong trinh cau.

EFFICIENCY OF ULTRA HIGH PERFORMANCE CONCRETE USING FOR BRIDGE CONSTRUCTION
— CASE STUDY OF AN THUONG BRIDGE, HUNG YEN CITY

Abstract

Ultra high performance concrete is a new construction material with many advantages of technical characteristic
in comparison with normal concrete, which has been studied and applied in construction field, especially in
bridge construction, in developed countries since the nineties of the last century. In Vietnam the Ultra high
performance concrete is also studying and applying to experiment construction. So that it is very necessary to
evaluate economic-technical efficiency of the Ultra high performance concrete. The article presents a study of
economic-technical efficiency of the Ultra high performance concrete by comparing the alternative of Ultra
high performance concrete usage to the alternative of normal concrete usage to construct An Thuong bridge in
Hung Yen city.
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1. Gidi thiéu

Bé tong chit lugng siéu cao (Ultra High Performance Concrete - UHPC) 1a loai vat liéu méi, vé6i
thanh phan cAu tao hoan toan khic biét véi bé tong thong thudng (Normal Concrete — NC), hay con
goi 1a bé tong truyén thdng. UHPC dugc bat dau nghién ctiu va ting dung vao xdy dung & cdc nudc
tién tién nhu Phdp, Piic, Hoa Ky, Canada ...tif nhitng nim dau thap nién 90 cla thé ky XX va dudc
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coi 12 mot trong nhiing san phAm mang tinh budc ngoit ctia su phat trién mdi d6i véi cong nghé xay
dung néi chung va cong nghé bé tong néi riéng. Pay 1a mot loai vat liéu tién tién véi cac tinh ning
tuyét voi va vugt trdi so véi vat liéu NC [1] v6i: cudng do chiu nén cao hon, cudng do chiu kéo cao
hon va dd bén ting 1én [2]. UHPC la vat liéu hon hop st dung ximing véi soi cdt thép khong lién
tuc, c6 cudng do chiu nén vugt qua 21,7 ksi (150 MPa) [3]. Tuy vy, khi chiu tai trong, loai vat liéu
nay sé phat sinh cdc vét phd hiy trén bé mit va nhu vy sé khong thé chip nhan trong céc két cau xay
dung. Nham ting cudng dic tinh chiu udn ctiia UHPC, cic sdi thép siéu nhd sé dudc thém vao hén
hop. Céc soi thép thudng cé dudng kinh 0,15 mm va do dai tif 4 mm dén 20 mm véi cudng do chiu
ubn vao khoang 3000 N/mm?. Viéc sit dung cic sdi thép da cho phép gia ting kha ning chiu kéo ciia
UHPC va tao tiém niing khai thic cdc tinh ning tuyét voi ctia loai vat liéu nay. Do d6, st dung vit liéu
UHPC dé€ ché tao cc két cAu cong trinh xay dung thay thé cho nhiing kiéu két cAu truyén théng nhu
két cAu NC, két cAu bé tong du ting luc trudc, két cAu thép. .. dang la bai toan dudc nhiéu nha khoa
hoc quan tam.

Di c6 nhiéu nghién cifu trong va ngoai nuéc tip trung vao cic dic tinh co ly cia UHPC va déu
chiitng minh dudc sy vudt troi vé mit chiu luc cia UHPC so v6i NC. Tuy nhién, mudn dng dung
UHPC vao thuc tién, cAn d4nh gia mot cach cu thé cac hiéu qué kinh té - k§ thuat ma loai vt liéu méi
nay mang lai. Trén thuc té c6 rit it cong trinh nghién ctiu vé hiéu qua cia UHPC khi so sanh véi sb
lugng tai liéu xuat ban vé vat lidu va tinh chit k§ thuat ctia né. Hién nay trén thé gidi méi chi c6 mot
vai nghién ctu dé cap dén hiéu qua kinh té - ky thuat cia UHPC [4—7], nhung cic nghién cu nay
chi diing lai & viéc so sanh mot vai chi tiéu hiéu qué riéng ré ctia UHPC so véi NC, ma thiéu di su
so sanh mang tinh tong thé. O Viét Nam UHPC con dang trong giai doan nghién ctiu thit nghiém nén
cdc nghién ctfu chi yéu méi chi tap trung vao tinh ning k¥ thuat ctia UHPC ma chua c6 nghién cifu
d4nh gi4 hiéu qua kinh té - ky thuat cia UHPC mot cach day di. Ngoai ra, viéc tng dung mot loai vt
liéu x4y dung mdi con phu thudc vao tiing trudng hdp va hoan canh cu thé, cho nén doi héi can phai
c6 phuong phdp danh gia phu hop.

Trudng Pai hoc Xay dung da trién khai Chuong trinh khoa hoc va cong nghé cip bo “Nghién citu
ting dung bé tong chit lugng siéu cao (UHPC) trong xay dung cau quy md nhd va trung binh”. Pay 1a
mot chuong trinh nghién ctiu gdbm nhiéu dé tai thanh phan, nghién ctiu vé phuong phép thiét k&, ché
tao, thi cong. .. cu st dung dim UHPC. Dé tai nghién ctiu khoa hoc dénh gi hiéu qua kinh té - k§
thuat cia UHPC 14 mot trong s6 cdc dé tai nghién ciu thuéc Chuong trinh ny. Muc dich nghién cifu
ctia D¢ tai 12 danh gid hiéu qua kinh té - k§ thuat sit dung UHPC cho cdng trinh ciu quy md vira va
nho & Viét Nam.

2. Phuong phap nghién citu

Pé danh gia hiéu qua kinh té - ky thuat st dung UHPC cho cong trinh cau, nhém nghién ciiu da
dé xuét md hinh d4nh gid bang cach so sanh phuong 4n xay dung ciu bing UHPC véi phuong an xay
dung ciu bing NC, 4p dung cu thé cho ciu dan sinh An Thudng, thanh phd Hung Yén. D€ thuc hién
bai todn so sanh nay, nhém nghién ciiu di st dung két hop nhiéu phuong phip nghién ciiu.

2.1. Phuwong phdp so sdnh bang chi tiéu tong hop khong don vi do

St dung UHPC vao cong trinh xay dung cau 1a viéc st dung vat liéu méi vao xay dung cong trinh.
Dé danh gid hiéu qua cia viéc sit dung vat liéu mdi thi thudng sit dung phuong phép so sdnh phuong
4n st dung vt liéu méi véi phuong an st dung vat liéu truyén thdng. C6 nhiéu phuong phap so sanh.
D€ thuc hién d2 tai nay, nhém nghién citu da sit dung phuong phap so sdnh bing chi tiéu tdng hop
khong don vi do [8—11], ndi dung nhu sau:
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Gia st ¢6 n phuong an dugc dua ra so sanh, ¢6 m chi tiéu dudc dua vao tinh todn (mdi chi tiéu dic
trung cho mot nhan t6 anh hudng dén viéc so sanh chon phuong an). Chi tiéu téng hop khong don vi
do ctia titng phuong 4n chinh 12 ham muc tiéu, c6 thé lya chon huéng tién t6i Max hoic hudng tién
t6i Min tuy thudc vao tiing trudng hop cu thé, dugc tinh todn nhu sau:

m
Vj:ZPinWi (D
i=1

trong d6 V; 1a chi tiéu tdng hop khong don vi do clia phuong dn j; W; 1a trong s6 phan anh tam quan
trong cla chi tiéu i, thudng dugc xdc dinh bing phuong phap 14y y kién chuyén gia; P; ;12 tri s ctia
chi tiéu i thudc phuong an j da dugc 1am mét don vi do, xdc dinh nhu sau:

n .
j=1 Cij

Pij = (2)

trong d6 C;; 1a gid tri thuc dudc xdc dinh phu hgp véi don vi do clia chi tiéu i thuoc phuong an j.
Trong trudng hop chi tiéu i khong c6 don vi do cu thé (tic 1a chi tiéu dinh tinh) thi st dung phuong
phdp chuyén gia dé cho diém. Trong trudng hop chi tiéu i c6 hudng bién thién ngudc v6i huéng clia
ham muc tiéu da chon thi phai 14y nghich ddo tri s6 ctia n6 dé dua vao tinh todn 1am mét don vi do.
Sau khi tinh todn chi tiéu t6ng hgp khong don vi do ctia tiing phuong an theo cong thiic (1) thi so
sanh, xép hang phuong 4n theo huéng ctia hAm muc tiéu da chon.

2.2. Phuong phdp ldp du todn dé xdc dinh mot s chi tiéu ddnh gid

Trong hé chi tiéu dua vao tinh toan, so sanh gitta phuong an st dung vat liéu xay dung mdi véi vat
liéu x4y dung truyén thong c6 nhiéu chi tiéu phai st dung phuong phap 1ap du toan dé xac dinh tri sb
cho céc chi tiéu ndy, vi du nhu chi tiéu chi phi dau tu xay dung (DTXD) két ciu hoic cong trinh, chi
tiéu chi phi bao tri két cAu va cong trinh, hao phi lao dong sbng...

2.3. Phuong phdp xdc dinh va so sdnh bdng chi tiéu chi phi vong doi

Chi phi vong doi (Life Cycle Cost - LCC) 1a chi tiéu phan &nh chi phi xay ra trong sudt vong doi
clia san phim tir giai doan san xuét, ché tao cho dén giai doan sit dung san phdm c6 tinh dén gid tri
tién té theo thdi gian, dudc tinh toan nhu sau:

-~ C
LCC = Z d 3)
=0

a1+

trong d6 n 14 s6 nim vong ddi clia san phim gdm c4 giai doan san xuét, ché tao va giai doan sir dung;
C, 12 chi phi cho sdn phdm x4y ra & nim ¢; i 12 ty 1& 13i suét chiét khiu dugc xdc dinh dua trén 13i suat
ctia thi truong voén. Chi tiéu LCC vira c6 thé dung d€ so sanh tryc tiép giita phuong 4n st dung vit
liéu méi véi phuong 4n st dung vat lidu truyén thong, vita 1a mot chi tiéu dugce dua vao hé chi tiéu dé
so sanh phudng 4n bing chi tiéu tong hop khong don vi do.

2.4. Phuong phdp ddnh gid tdc dong vong doi

Phuong phdp ddnh gia tic dong vong doi (Life Cycle Assessment - LCA) dudc dung dé tinh todn
céc chi sb tac dong 1én moi truong [12, 13]. O day nhém nghién ciiu st dung chi tiéu Nhu cau ning
luong tich liy (MJ Quang ning Eq) va chi tiéu Tiém ning néng lén toan cau (kg CO, Eq) cho ting
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phuong 4n UHPC va NC. Viéc danh gia tic dong vong doi clia cong trinh cau dudc thuc hién bang
phan mém OpenL.CA va bd co s& dit liéu Ecoinvent. Trudc tién, nhém nghién ciu tinh todn tic dong
mdi trudng ciia 1 m®> UHPC va 1 m® NC bing céch tdng hop sb lidu tic dong moi trudng cla tiing
thanh phan vat liéu ciu thanh nén UHPC va NC. Nhiing s6 liéu nay dudc khai thac trén co s6 dit lidu
Ecoinvent. Sau d6, tic dong moéi trudng clia 2 phuong an so sanh, tinh riéng cho dam, dugc xac dinh
bing cich nhan 1én theo khdi lugng dam cia tiing phucng an. Tac dong méi trudng tinh chung cho
toan bd ciu dudc tinh bang tdng hop tac dong moi trudng clia cac loai vat liéu ciu tao ciu

2.5. Phuong phdp diéu tra xa héi hoc

Phuong phap diéu tra xa hdi hoc dudc sit dung dé thu thap y kién ctia chuyén gia nhim kiém dinh
su phit hop ctia hé chi tiéu danh gid dugc dé xuit, xdc dinh tAm quan trong (trong s6) clia cic chi tiéu
danh gia cling nhu xac dinh gia tri ctia cac chi tiéu dinh tinh. Nhém nghién ctiu st dung phuong phap
nghién ctiu dinh lugng thong qua bd ciu hodi khio sat. Dbi tuong khao sat nham t6i 1a cac chuyén gia
trong linh vuc vat liéu xay dung, thiét ké, xdy dung, quan ly cong trinh ciu. Noi dung ctia bo cau hdi
kho sat gdbm 3 phan:

Phan 1: Thong tin vé ngudi dudc khio sat. Nhém nghién cifu hdi thong tin vé sd nim hoat dong
trong linh vuc xay dung, vai tro hoat dong cia ngudi duge khdo sét trong linh vuc x4y dung.

Phan 2: Khao sat mic do hiéu biét vé UHPC va vé thiét ké, xay dung cong trinh ciu. Nhém nghién
ctiu dua ra cac cau héi riéng vé mitc do hiéu biét vé UHPC va miic do hiéu biét vé thiét ké, xay dung,
bdo tri, quan ly cong trinh cAu ctia chuyén gia, tif d6 danh gia miic do tin cdy cta cdc thong tin phan
hdi tif cac chuyén gia dudc khao sat.

Phan 3: Khao sat vé hé chi tiéu danh gid, so sdnh phuong 4n st dung UHPC va phuong 4n st dung
NC trong thiét k&, xay dung va quan ly st dung, bao tri cong trinh ciu quy md vira va nhé. Céc ciu
héi trong phan nay nham thu thap y kién ctia chuyén gia vé hé chi tiéu danh gid, trong s6 clia cic chi
tiéu dugc dung so sanh phuong 4n st dung UHPC va phuong 4n st dung NC trong thiét k&, xdy dung
va quan ly st dung, b4o tri cong trinh ciu quy mo via va nhé. Trong phan nay cdc chi tiéu dinh tinh
trong md hinh so sdnh ciing dudc cic chuyén gia cho diém theo huéng din.

3. Két qua nghién cttu va ban luin

Két qua nghién cifu ctia dé tai dugc thé hién ca & phan dé xuit phuong phap luan va phan dp dung
thuc tién ddnh gid hiéu qua kinh té - k§ thuat sit dung UHPC vio cong trinh cAu quy mo vira va nhé &
Viét Nam, cu thé nhu sau:

3.1. Dé xudt mé hinh ddnh gid hiéu qud kinh té - ky thudt iing dung UHPC vao céng trinh cdu

Dé dat dugc muc dich nghién ciiu 12 ddnh gid hiéu qua kinh té - k§ thuat ting dung UHPC vao
cong trinh cau nhém nghién cifu da xay dung mo hinh so sanh giita phuong 4n st dung UHPC véi
phuong 4n st dung NC vao cong trinh cau. Him muc tiéu dé so sanh 1a chi tiéu t6ng hop khong don
vi do. S6 phuong 4n dua ra so sanh 13 02 phuong 4n vdéi diéu kién ca 2 phuong 4n déu thoéa min yéu
cAu vé cong ning ctia cong trinh. SO chi tiéu duge dé xuat dua vao md hinh tinh toan 1a 35 chi tiéu,
dugc chia 1am 4 nhém nhu dugc chi ra  Bang 1. Chi tiét cac chi tiéu dé xuit dugc trinh bay & phan
két qua tinh todn 4p dung mé hinh danh gia cho cau dén sinh An Thugng.
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Bang 1. D& xuit cic nhém chi tiéu danh gia hiéu qua kinh té - ky thuat

Nhém chi tiéu  Cac muc tiéu can dat dudc clia phuong 4n S6 chi tiéu
Ky thuat Diép ting céc tiéu chuén thiét ké ctia du 4n ciing nhu tiéu chuén nganh 16
Kinh té Téi thiéu héa chi phi va/ hoiic mang lai thu nhap duong cho du 4n 7
Moi trusng ~ Pép ting cac yéu ciu cia luit va vin ban phap quy lién quan va tbi 8

thiu héa cdc tac hai (va/ hoic t6i da héa cic tac dong c6 10i) 1én moi
truong dat, khong khi, nu6e chiu tic dong bdi du an

Xa hoi Ddp ting cdc yéu cau clia luat va vin ban phdp quy lién quan va toi 4
thiéu héa cic tac hai (va/ hoic t6i da héa cic tac dong c6 10i) 1én moi
trudng vin héa, dan cu, di san, khdo cd, stic khde, thim my

3.2. Két qud diéu tra xd héi hoc

Tir 200 bd phiéu cAu héi khio st dudc gti di, c6 tt cd 160 phiéu phan hdi dudc thu thap tir cac
chuyén gia xay dung, tuong dng vdi ty 1¢ phan hoi 80%. Trong d6 ¢ 6 phiéu bi loai bd do khong hop
1¢ (thiéu cau tra 15i hoidc cau tra 15i khong thdng nhit). Nhu vay c6 154 phiéu khao sat dudc st dung
dé phan tich.

Tt c4 cac chuyén gia dudc hoi déu hoat dong trong linh vuc thiét ké, thi cong va quan ly xay dung
cau, trong d6 44,16% c6 kinh nghiém tit 5 nim dén 15 nidm va 14,94% c6 kinh nghiém trén 15 nim
tré 1én. Diéu nay gitip ddm bao do tin ciy clia cic cau tra 18i khio sat.

C6 95,45% s chuyén gia tham gia khdo sat dong y v6i hé chi tiéu kinh té - ky thuat ma nhém
nghién cu dé xuét, nén nhém quyét dinh giit nguyén hé chi tiéu ddnh gia da dé xuét d€ dua vao mo
hinh danh gid. Sau khi thu thap dudc céc y kién clia chuyén gia vé tAm quan trong clia céc chi tiéu
d4nh gia, nhém nghién cifu chuyén ddi cdc miic dd tim quan trong thanh sb theo thang do Likert tir
1 dén 5 diém va xac dinh trong s clia céc chi tiéu ddnh gi theo binh quan diém s6 cac chuyén gia
da cho.

3.3. Két qud so sdnh giita phuong dn sit dung UHPC véi phuong dn sit dung NC cho cdu dén sinh An
Thuong
a. Gidi thiéu hai phuong an xay dung cau dan sinh An Thuong

Cau dan sinh An Thugng 1a cdy cau vugt kénh thily 1gi tai phudng An Téo, thanh phd Hung Yén,
tinh Hung Yén (Hinh 1), dudc thi di€ém 4p dung UHPC. Pay 1 cong trinh cau dugc DPTXD mdi, thay
thé cho cau An Tao di cii, gdy mit an toan giao thong cho ngudi va phuong tién qua lai. Cong trinh
thudc du 4n nhém C, chi dau tu 1a Cong ty TNHH day & cdp dién Ngoc Khanh, tu van thiét ké 1a
Cong ty c6 phan tu vén va xay dung Tan Phong, Truong Pai hoc Xay dung chiu trach nhiém thiét ké
va ché tao 3 dam chi st dung UHPC.

D€ danh gia hiéu qua st dung UHPC, nhém nghién ctiu da dua ra 2 phuong an so sanh. Mot
phuong 4n thiét ké, thi cong cau An Thudng st dung dAm chi UHPC, mot phuong 4n thiét ké, thi
cong cau st dung dam chi NC.

Phuong 4n cau sit dung dam UHPC dudc thiét ké so do 1 nhip dai 21 m, tdng chiéu dai cau 31,1
m, cau rong 5 m, gdm 3 dam chit UHPC tiét dién chit I, cao 0,72 m, dit cach nhau 1,75 m (Hinh 2).
Ban mit cau bang BTCT day 19 cm, dugc dd bdi hé van khuon chét sit dung UHPC day 35 mm, ¢
kich thudc 1,47 x 1 m. M cau biang BTCT, méng coc BTCT 30 x 30 cm gdm 14 coc/md.
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| Vi tri xdy
M dungcau

Mit cau tao nhdm
xe chay truc tiép

2%

Hinh 2. Mit cit ngang cau An Thudng st dung UHPC

Phuong 4n st dung dAm NC thiét k& so d6 1 nhip 21 m, téng chiéu dai cau 31,1 m, ciu rong 5 m
gdm 5 phién dam chi st dung NC dang dam hop, dit lién nhau, dam cao 0,8 m (Hinh 3). Ban mit
cau bing BTCT day 15 cm. M6 ciu bing BTCT, méng coc 30 x 30 cm gdm 20 coc/md.

Mit cit cau

TV 18:1/75

~-

50
R

]

30|

l . I A
Ban méit cdu 150 mm

Ong thoat nuéc xe chay tryc tiép
D150

800 1

Cap du (ng luc ngang

Hinh 3. Mit cit ngang cau An Thudng st dung NC
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Hai phuong 4n thiét khac nhau chii yéu & két ciu dam, két cau hé miit cau va sb lugng coc, ngoai
ra, du 4n thi cong cong trinh cAu An Thugng con thuc hién cdc cong viéc khac nhu thi cong dudng
dan dAu ciu, bao gdm nén dudng va mit dudng, thi cong 2 md cau, dip dit ti nén chan khay... Cac
cong viéc nay coi nhu giéng nhau giita 2 phuong 4n so sanh.

b. Xdc dinh gid tri cdc chi tiéu va so sdnh theo tiing chi tiéu thanh phan

C6 35 chi tidu chia thanh 4 nhém chi tiéu nhu da dé xuit. C4c chi tiéu dinh lugng thi dugc xac
dinh gia tri cu thé theo phuong an PTXD da dé xuét, cac chi tiéu dinh tinh thi dudc lugng héa bang
cach 14y y kién chuyén gia.

Déi v6i nhém chi tiéu phan dnh vé miit kinh té: ciin ¢t vao thanh phan ciu tao va phuong phap t&
chiic san xuét, nhém nghién citu da tinh toan chi phi cho 1 m*> UHPC la 18.859.751 ddng va NC la
3.917.262 ddng. Trén co s& khdi lugng ciia titng phuong 4n va mit bang gia ca hién tai, nhém nghién
cifu da tinh toan cdc chi tiéu so sanh thudc nhém chi tiéu kinh té thé hién & Bang 2.

Bang 2. Céc chi tiéu kinh té ctia 2 phuong dn

TT Chi tiéu (i) Ponvi PAdung UHPC  PA dung NC  Trong sb (%)
1 Chiphi PTXD ctia cau dong 4.509.222.743  5.060.393.623 3,245
Chi phi PTXD ctia dam ciu dong 626.838.203 898.300.764 3,010
3 Chi phi bdo tri cau (cho cA  ddng 975.648.059 1.040.030.946 2,962

vong ddi dugc tinh chiét khiu
vé hién tai)
4  Chi phi vong doi tai chinh  dong 5.484.693.722  6.100.424.569 2,908

cla cau
5  Suét dau tu/m? mit cau dong/m? 39.598.188 44.440.095 2,932
6  Muc ndi dia héa cta cau % 97,252 100,000 2,826
7  Hao phi lao dong séng/m’> coéng/m> 41,927 48,275 2,746
mit cau

Miic dii chi phi cho 1 m® UHPC cao gin gip 5 1an chi phi cho 1 m® NC nhung chi phi DTXD cho
hé dam UHPC van nhé hon chi phi DPTXD cho hé dim NC. Nguyén nhan & diy 1a do tinh ning vugt
trdi vé kha ning chiu luc cdia dim UHPC lam cho s6 lugng dam can thiét ctia phuong an cau UHPC
nhd hon phuong dn cau NC. Tuong tu nhu vay, chi phi PTXD ctia phuong 4n ciu UHPC nhd hon
phuong an ciu NC béi vi phuong 4n cau UHPC c6 s6 dam it hon, s6 gbi cau it hon va sb coc it hon.
Nhiing 1gi thé nay 1a do tinh ning chiu luc vuot troi cia UHPC mang lai.

So sanh bang chi tiéu chi phi bao tri cau ciing thiy 10i thé v& mit chi phi ctia ciu UHPC. Lgi thé
nay 1 do tinh bén viing ctia UHPC mang lai. Tir 1gi thé vé chi phi DPTXD va chi phi bao tri ciu dan
dén chi phi vong ddi ctia phuong 4n cau UHPC nhé hon ctia phuong 4n ciu NC kha nhiéu. Pay chinh
12 hiéu qua kinh té cta viéc st dung UHPC cho cau dén sinh An Thuong.

Nhém chi tiéu phan anh vé mit ky thuat gdm céc chi tiéu dinh lugng va cic chi tidu dinh tinh.
Céc chi tiéu dinh lugng dudc x4c dinh gid tri dua trén cdc s6 liéu tir moi phuong 4n thiét k&, thi cong,
ciing nhu c4c tiéu chuin, quy chuin vé xdy dung cong trinh cau. D6i v6i cdc chi tiéu dinh tinh, gid tri
va chi sb ctia titng chi tiéu dudc xdc dinh bang cach 14y y kién chuyén gia thong qua bd cau héi khao
sat, iy phuong an st dung NC 1am gbc so sanh. Két qua xdc dinh gid tri clia cdc chi tiéu phan dnh vé
mit ky thuat dudc thé hién & Bang 3 va Bang 4.
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Béng 3. Cac chi tiéu ky thuét dinh lugng cua 2 PA

STT Chi tiéu (i) Donvi PA duing UHPC PA ding NC Trong s6 (%)
1 Tuditho dam cau niam 100 100 3,303
2 Tudi tho toan bd cau nam 100 100 3,250
3 Khéi lugng dim cau tan 32,977 146,250 2,877
4 Khéi luong toan bo cau tin 1.002,348 1.212,828 2,743
5 Thai gian dic dam cau thang 1,5 2,5 2,646
6  Thoi gian cdu, lap dAm cau cau  thing 0,25 0,5 2,606
ngoai hién truong

7  Tong thdi gian xay dung toan  thdng 5 5,5 2,879
bd cong trinh cau

8  Chuky duy tu bdo dudng cau nam 30 30 2,863

Do phuong an thiét ké cadu An Thugng chi sit dung dam bang UHPC, céc bd phan két ciu khac
van ding NC, nén khi so sanh 2 phuong 4n tam coi tudi tho ctia dim, ctia ciu 1a nhu nhau, mic du da
c6 nhiéu nghién ctiu chi ra rang ciu kién UHPC c6 tudi tho cao hon NC.

Bang 4. Cac chi tiéu k¥ thuét dinh tinh cia 2 PA

STT Chi tiéu (i) Donvi PA duing UHPC PA ding NC Trong s6 (%)

1 Kha ning vugt nhip cda dim  diém 3,861 3 3,266
cau

2 Chiéu cao thong thuyén cia  diém 3,681 3 2,874
dam cau

3 Mdc do don gin trong khau ché  diém 2,444 3 2,792
tao dam cau vé mit ky thuat thi
cong

4 Mic d6 don gian trong khau ché  diém 2,597 3 2,692
tao dam cau vé mit tS chic thi
cong

5  Miic do don gian trong khdu cdu  di€ém 3,097 3 2,692
1ap dAm vé mit k§ thuat thi cong

6  Muc do don gian trong khau cdu  diém 3,083 3 2,641
lap dAm vé miit t§ chiic thi cong

7  Miic d6 don gian khi thi cong  di€ém 2,875 3 2,725
toan bo cau vé mit k§y thuat thi
cong

8  Miic do don gidn khi thi cong  diém 2,903 3 2,715
toan bo cau vé mit td chic thi
cong

Phuong 4n st dung NC dudc coi 1a phuong an gbc, do d6 cac chi tidu cé diém 1a 3, céc chi tiéu
nay ddi v6i phuong dn sit dung UHPC dugc chuyén gia cho diém tir 1 dén 5 (tli rat kém dén rét tot).
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Theo két qua khéo sat, cac chuyén gia cho rang phuong an st dung UHPC don gian hon phuong an
stt dung NC trong khau ciu lap dam (ca vé mit k§y thudt thi cong va bién phdp thi cong), va phtc tap
hon & c4c khau san xuét dam, thi cong toan bo cau.

Khi xem xét yéu tb tic dong dén moi trudng ctia UHPC va NC, nhém nghién ctiu st dung phuong
phép LCA va cic chi tiéu Nhu cau ning lugng tich liy CED (MJ quang ning Eq), Tiém ning néng
1én toan cau (kg CO, Eq). Két qua phan tich ctia 2 phuong 4n dudc trinh bay trong Bang 5.

Bang 5. Cac chi tiéu moi trudng cuia 2 PA

STT Chi tiéu (i) Don vi PA dung UHPC PA dung NC Trong sb (%)

1 Nhu cau nang lugng tich  MJ Quang 8,654 9,257 2,479
liiy ctia hé dam ciu nang Eq

2 Nhu cau ning lugng tich  MJ Quang 34,434 40,423 2,557
liy ctia toan bd cau nang Eq

3 Tiém ning néng 1én toan  Kg CO, Eq 28.526,87 51.253,90 2,509
cau ctia hé dim cau

4 Tiém ning néng 1én toan  Kg CO;, Eq 140.754,63 190.303,73 2,558
cau cla toan bd cau

5 Tiac dong mdi truong KgCO; Eq 30.611,795 54.249,840 2,847
trong qua trinh ché tao va
thi cong dam cau

6 Tic dong moi truong Kg CO; Eq 171.772,63 224.782,59 2,960
trong qud trinh ché tao va
thi cong toan bd cau

7  Tac dong mdi truong Kg CO; Eq 413.753,48 413.771,79 2,902
trong qua trinh van hanh
cu

8  Tic dong dén mai truong Kg CO, Eq 585.526,11 638.560,39 2,871

ciia cau trong sudt vong
doi

Két qua tinh toan tac dong méi trudng chi ra viéc san xuit 1 m®> UHPC phit thai 2.647,63 kg CO,
Eq, tinh theo chi tiéu Tiém ning néng 1én toan cau GWP 100a, va tiéu hao 0,8195 MJ Eq quang ning,
tinh theo chi tiéu Nhu cau ning lugng tich liiy CED. Hai chi tiéu nay ddi véi NC 1an lugt 1a 980 kg
CO; Eq va 0,177 MJ Eq. C6 thé thay tac dong moi trudng ctia UHPC 16n hon nhiéu so véi NC do
UHPC st dung lugng vat liéu c6 dic, ham lugng cao. Nhung dbi v6i 2 phuong an thiét ké va xay dung
ciu An Thuong, phuong 4n st dung hé dim UHPC lai thé hién tac dong mdi trudng thip hon phuong
4n st dung hé dim NC, do phuong 4n st dung UHPC stt dung it vat liéu hon khi so sdnh tng thé.

Khi nghién ctiu hiéu qua xa hoi cia UHPC, nhém nghién ciu da dé xut chi tiéu tinh thAim my cta
dam va ctia cau. Do UHPC c6 cdc tinh ning ky thuat vugt troi so v6i NC, thé hién qua cudng dd chiu
nén va chiu udn rét t6t, cho nén khi chiu ciing mot loai ti trong, cAu kién st dung UHPC sé c6 tiét
dién (kich thuéc) yéu ciu nhd hon nhiéu so vé6i ciu kién st dung NC. Vay nén khi ting dung UHPC
vao cong trinh cau, cu thé 1a dam cau, thi cdc dam UHPC sé c6 chiéu cao nho hon, tiét dién thanh
manh hon so v6i dim NC. Ngoai ra, khau san xuét ciu kién UHPC hién nay ciing phtc tap hon nhiéu
so v6i chu kién NC, do UHPC st dung cdt liéu min, dé phat tén trong khong khi, hon nita, nhiing
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soi thép c6 dudng kinh nho ciing c6 thé gay thuong tich cho cong nhan trong qud trinh san xuit. Nén
nhém nghién ctiu ciing dé xuét 2 chi tiéu vao nhém hiéu qua xa hoi 1a Kha ning cai thién miic d6 anh
hudng dén siic khde clia ngudi lao dong va Kha niing cai thién mic yéu cau trang bi bao ho lao dong.
Khi so sanh 2 phuong 4n thi ciing 14y phuong an st dung NC lam gbc. Két qua dudc trinh bay trong
Bang 6.

Bang 6. Cac chi tiéu xa hoi cia 2 PA

STT Chi tiéu (i) Donvi PA duing UHPC PA ding NC Trong s6 (%)
1 Tinh thim my ctia dam ciu diém 3,764 3 2,952
2 Tinh thim my cla toan bo ciu diém 3,653 3 3,151
3 Kha niing cdi thién mic do 4nh  diém 2,931 3 3,030

huéng dén sic khée clia ngudi
lao dong trong ché tao va lap
dung ciu
4 Kha ning cai thién mdc yéu ciu  diém 2,972 3 3,054
trang bi bao hd lao dong trong
ché tao va lap dung cau

Theo y kién chuyén gia, phuong 4n st dung UHPC sé cdi thién tinh thAim my cho ca dam va cho
toan bo cau khi so sanh véi phuong 4n st dung NC nhung ciing sé gay 4nh hudng dén stic khoe ngudi
lao dong hon va can yéu cau trang bi bao ho lao dong nhiéu hon cho cong nhan.

c. Két qua so sanh téng hop
Ham muc tiéu 1a chi tiéu t6ng hop khong don vi do v6i hudng bién thién 1a cang nhé cang t6t. Cin
ctt vao két qua xdc dinh gia tri clia cac chi tiéu, trong sb ciia ting chi tiéu dudc xdc dinh bang phucng
phdp chuyén gia, viéc tinh todn chi tiéu tong hgp khong don vi do ctla tiing phuong dn dugc thé hién
6 Bang 7.
Béng 7. Bang tinh chi tiéu tdng hop khong don vi do

) Gia tri cac chi tiéu da Két qua tinh tri s&
STT Tén chi tiéu (/) Fl(“;([?;;g (;6 dudc 1am mat don vi do khong don vi do
i) 70 pUHPC PNC yUHPC yNe
1 2 3 4 5 6=3x4  7=3%5
I Nhoém chi tiéu k¥ thuét
1 Tudi tho dim cau 3,303 0,5 0,5 1,652 1,652
2 Tudi tho toan bd cau 3,250 0,5 0,5 1,625 1,625
3 Khbi lugng dam cau 2,877 0,184 0,816 0,529 2,348
4 Khéi lugng toan bd cu 2,743 0,452 0,548 1,241 1,502
5 Kha nang vugt nhip cda 3,266 0,437 0,563 1,428 1,838
dam cau
6 Chiéu cao thong thuyén cua 2,874 0,449 0,551 1,291 1,583
dam cau
7 Thoi gian duc dam cau 2,646 0,375 0,625 0,992 1,654
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. Gia tri cac chi tiéu da Két qué tinh tri s6
STT Ten chi tiéu (i) Trong ;0 dugc 1am mit don vido  khong don vi do
(W), % PiUHPC vac ViUHPC ViNC
1 2 3 4 5 6=3x4 7=3%5
8  Thoi gian cdu, lip ddm cau 2,606 0,333 0,667 0,869 1,737
cAu ngoai hién trudng
9 Tong thoi gian xdy dung 2,879 0,476 0,524 1,371 1,508
toan bd cong trinh ciu
10 Chu ky duy tu, bdo dudng 2,863 0,5 0,5 1,432 1,432
ciu
11 Miic do don gian trong khau 2,792 0,551 0,449 1,538 1,254

ché tao dam cau vé mit ky
thuét thi cong

12 Miic d6 don gian trong khau 2,692 0,536 0,464 1,443 1,249
ché tao dim cau vé& mit t&
chuc thi cong

13 Miic d6 don gian trong khau 2,629 0,492 0,508 1,293 1,335
ciu lap dim vé mit ky thuat
thi cong

14 Miic do don gian trong khau 2,641 0,493 0,507 1,302 1,338
ciu lap dim vé& mit t& chiic
thi cong

15 Mudc d6 don gian khi thi 2,725 0,511 0,489 1,392 1,334
cong toan bd cau vé mit ky
thuat thi cong

16 Mic do don gian khi thi 2,715 0,508 0,492 1,380 1,335
cong toan bo cau vé mit td
chuc thi cong

II  Nhoém chi tiéu kinh té

1 Chi phi PTXD ctia ciu 3,245 0,471 0,529 1,529 1,716
2 Chiphi PTXD ctia dim ciu 3,010 0,411 0,589 1,237 1,773
3  Chi phi bdo tri cau (cho 2,962 0,484 0,516 1,434 1,528
ca vong ddi dudc tinh chiét
khéu vé hién tai)
4 Chi phi vong doi tai chinh 2,908 0,473 0,527 1,377 1,531
clia cAu
5 Suét dau tu/1 m? mit cdu 2,932 0,471 0,529 1,382 1,551
6  Muc ndi dia héa ctia cau 2,826 0,507 0,493 1,433 1,393
7 Hao phi lao dong séng/1 m? 2,746 0,465 0,535 1,276 1,469
mit ciu

I  Nhom chi tiéu mdi truong
1 Miic tiéu hao nang lugng 2,479 0,483 0,517 1,198 1,281
ctia dam cau
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. Gia tri céac chi tiéu da Két qua tinh tri s6
STT Tén chi tidu (i) T;([)/ng ;0 dudc 1am mat don vi do khong don vi do
(W), % PngHPc Pﬁvc ViUHPC ViNC
1 2 3 4 5 6=3x4  7=3x5
2 Miic tiéu hao nang lugng 2,557 0,460 0,540 1,176 1,381
ctia toan bo cau
3 Muic phat thai khi CO; cla 2,509 0,358 0,642 0,897 1,612
dam cau
4 Miic phat thai khi CO; cta 2,558 0,425 0,575 1,087 1,470
toan bo cau
5 Tac dong moi trudng trong 2,847 0,361 0,639 1,027 1,820

qua trinh ché tao va thi cong
dam cau
6 Tac dong moi truong trong 2,960 0,433 0,567 1,282 1,678
qué trinh ché tao va thi cong
toan bo cau

7  Tac dong mdi trudng trong 2,902 0,500 0,500 1,451 1,451
qua trinh van hanh cau
8  Tic dong dén moi trudng 2,871 0,478 0,522 1,373 1,498

ctia cau trong sudt vong doi
(thong qua viéc phan tich
vong dai Life Cycle Assess-

ment - LCA)
IV Nhém chi tiéu xa hoi
1 Tinh thim my ctia dim cau 2,952 0,443 0,557 1,309 1,643
Tinh thim my ctia toan bd 3,151 0,451 0,549 1,421 1,730
cﬁu
3 Mtic do 4nh hudng dén siic 3,030 0,506 0,494 1,533 1,497

khoe ctia ngudi lao dong
trong ché tao va liap dung
cau
4 Miic yéu cau trang bi bao 3,054 0,502 0,498 1,534 1,520
ho lao dong trong ché tao va
1ap dung cau

Chi tiéu tong hgp khong don vi do clia phuong an 45,734 54,266

V6i két qua tinh toan chi tiéu téng hop khong don vi do ctia phuong an st dung UHPC 13 45,734
diém, phuong an st dung NC 1a 54,266 diém thi phuong 4n st dung hé ddm UHPC c6 hiéu qua kinh
té - ky thuat téng hdp cao hon so v6i phuong 4n sit dung hé dam NC trong md hinh dénh gia cho cau
dan sinh An Thugng.
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4. Két luan

Tit két qua nghién ciu danh gid hiéu qua kinh té - ky thuat ctia phuong 4n st dung UHPC cho xay
dung cu dan sinh An Thudng so v6i phuong 4n st dung NC riit ra dudc két luan nhu sau:

- Diém manh ctia UHPC so vdi NC:

+ Tinh chit co Iy va tinh ning k§y thuit vuot troi;

+ Do bén cao hon.

- Piém yéu ctia UHPC so vé6i NC:

+ Chi phi dau tu ban dau cho 1 m?® cAu kién UHPC cao hon nhiéu;

+ Tic dong mdi trudng tinh cho 1 m® ciu kién UHPC cao hon.

Tuy nhién hiéu qua ctia UHPC thé hién & viéc khai thac tinh wu viét vé co ly va k§ thuat cia UHPC
1am cho khéi lugng xiy dung cong trinh st dung cAu kién UHPC nhd hon khéi lugng xiy dung cong
trinh st dung cu kién NC khi giai quyét bai toan so sanh tong thé cong trinh cau, tit d6 dan dén viéc
st dung UHPC c6 hiéu qué cao hon so véi viéc stt dung NC, cu thé nhu sau:

- Hiéu qua tdng hop thong qua chi tiéu tong hop khong don vi do cho thdy phuong dn xiy dung
cau UHPC c6 1¢i ich hon so véi phuong 4n xay dung cau ding NC;

- Chi phi DTXD ctia hé dam cau dung UHPC nhé hon hé dam cau dung NC;

- Chi phi vong ddi clia toan bd cau ctia phuong dn ding UHPC nhé hon so v6i phuong 4n dung NC;

- T4c dong moi trudng ctia hé dam cau ding UHPC nho hon phuong 4n diing NC;

- Tic dong mdi trudng clia ca cdng trinh cau cla phuong 4n dung UHPC nhé hon so véi phuong
an dung NC.

Tit nhiing d4nh gia trén day cho thiy viéc phat trién va ting dung UHPC cho xay dung cong trinh
ciu néi riéng va xdy dung cong trinh néi chung hia hen mang lai 16i ich cao hon, can phai dugc
khuyén khich.

Tuy nhién ciing phai thiy ring viéc st dung UHPC thay thé cho NC trong xay dung cong trinh cin
phai dugc tinh todn, so sanh cho tiing trudng hop cu thé bdi 1€ khong phéi trudng hop nao khi ding
UHPC ciing c6 hiéu quéa hon so véi phuong 4n dung NC. C6 thé khing dinh tdng quét ring phucng
dn duing UHPC chi ¢6 hiéu qua cao hon phuong dn dung NC khi ding UHPC 1am gidm déng ké khoi
lugng xay dung cong trinh do khai thac dugc tinh nang ky thuat vugt trdi cia UHPC.
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