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Tém tit

Bai bao nay trinh bay két qua nghién ctru xac dinh chiéu cao nhé nhét ctia dam I dy tmg luc (DUL) cang trudc
sir dung bé tong chit lugng siéu cao (UHPC) dua trén cong thirc tinh mé men khang uén va mé hinh sé. Kich
thude dam va mat cit ngang cua két cau nhip sir dung cho nghién ciru ndy duoc tham khao tir tai liéu hudng
dan thiét ké cau “LRFD Bridge Design Manual” [1]. Trong d6, dam I du tng luc cing trudc nhip gian don st
dung bé tong cdt thép c6 chiéu dai 42 m, chiéu cao 1,6 m. Nghién ciru da tién hanh thay thé vat liéu lam dam
tir bé tong cdt thép thudng sang bé tong UHPC sir dung vat liéu sin c6 tai Viét Nam. Chiéu cao dam khao sat
duoc thay dbi va giam dan tir 1,6 m xudng 1,0 m. Nghién ciru cho thay, viéc phan tich strc khang udn cia dam
bang cong thirc tinh va mé hinh s6 cho két qua twong dwong nhau. Khi img dung UHPC cho ddm I DUL cing
trude voi chiéu dai 42 m c6 thé giam chidu cao dam tir 1,6 m xudng con 1,1 m. Nghién ctru s& mé ra mot trién
vong rat 16n trong viéc tmg dung UHPC cho ddm cong trinh cau nhip 16n tai Viét Nam.

Tir khod: bé tong chét luong siéu cao (UHPC); dam I du tmg luc cing trudc; két ciu cong trinh cau; sirc khang
uon; mod hinh s6; phuong phap phan tir hitu han; phan mém ANSYS APDL.

DETERMINATION OF MINIMUM HEIGHT OF PRETENSIONED I-BEAM USING UHPC CONCRETE
ACCORDING TO BENDING MOMENT RESISTANCE AND NUMERICAL MODEL

Abstract

This article presents the results of research on determining the minimum height of pretensioned I-Beam using
Ultra-High Performance Concrete (UHPC) based on the bending moment resistance formula and numerical
model. The beam’s dimensions and the cross-section of the span used for this study are referenced from the
bridge design guide “LRFD Bridge Design Manual” [1]. The pretensioned I-Beam uses reinforced concrete
with a length of 42 m and a height of 1.6 m. The study was conducted to replace the beam’s material from
normal reinforced concrete to UHPC concrete using materials available in Vietnam. The height of the survey
beam was changed and gradually decreased from 1.6 m to 1.0 m. Research results show that analyzing the
bending resistance of beams using calculation formulas and numerical models gives equivalent results. When
applying UHPC to a pretensioned [-Beam with a length of 42 m, the beam’s height can be reduced from 1.6 m to
1.1 m. This research will open up a great prospect in applying UHPC to beams of large-span bridges in Vietnam.

Keywords: ultra-high performance concrete (UHPC); pretensioned I-Beam; bridge structure; bending resistance;
numerical model; FEM; Ansys APDL.
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1. Gidi thiéu

Bé tong chét lwong siéu cao (Ultra-High Performance Concrete - UHPC) 14 loai bé tong dugc ché
tao tir hon hop gém xi mang Podc lang, cat nghién min, bt quéc, silica fume, phu gia siéu déo, soi
thép va nudc voi ty 16 nude/chat két dinh rit thap (thuong nhé hon 0,25 tinh theo khdi lwong) [2, 3].
Trong d6 lwong dung chét két dinh tuong ddi cao, khoang 900-1000 kg/m?, luong ding silica fume
thuong 1a 150-250 kg/m® (10-30% so v6i khéi lugng xi méing) [4]. San phdm tao thanh c6 cudng do
nén 16n hon 120 MPa, c6 thé dat dén 250 MPa, c6 cuong do udn 16n (khi st dung cbt soi phan tan)
va d6 bén 1au cao [4, 5]. biéu nay cho phép khi thiét ké cung mot kha nang chiu luc, két cdu UHPC
¢6 tiét dién nho hon, nén luong dung vt liéu it hon, tai trong ban than két cdu nho hon so véi bé tong
thudng. Cac tinh chit ciia UHPC c6 thé dwoc t6i uu khi sir dung két hop véi bién phap dung cdt thép
g sudt trudc, khi d6 s& phat huy duoc téi da kha nang chiu uén cuia UHPC.

UHPC duoc nghién ctru va sir dung rong rii trén thé gidi cho nganh xay dung tir nhitng nam cudi
thap nién 90 ctia thé ky XX vi tinh wru viét ctia n6 so voi bé tong thong thuong [6]. Trong d6, ing dung
UHPC cho cong trinh cau 1a phd bién nhét [7]. Ung dung UHPC cho két ciu cong trinh cau di dugc
thuc hién & nhiéu quéc gia khac nhau bao gém Uc, Ao, Canada, Trung Quéc, Cong hoa Séc, Phap,
D, Y, Nhat Ban, Malaysia, Ha Lan, New Zealand, Slovenia, Han Qudc, Thuy Si va Hoa Ky [6].

O Viét Nam, cac nghién ciru vé bé tong UHPC di dugc thuc hién trong khoang 10 nim trd lai
day. Cac nghién ctru tap trung chu yéu vao thanh phan vat liéu va hudng dén sir dung cac vat lidu dia
phuong dé ché tao UHPC [8—12]. Mot s cong trinh da tién hanh nghién ctru img dung UHPC cho két
cAu nhim nang cao kha nang chiu luc, do bén trong moi truong dac biét va tai trong nd [13-19].

Viéc nghién ciru img dung UHPC cho c6ng trinh ciu ciing dugce quan tAm va thyc hién. Tac gia
Pham Duy Hoa va cs. [20] d4 nghién ciru dé xuat mot sb tiét dién chit I dinh hinh cho dam cau dy Gmg
Iyc cang trude st dung véat liéu UHPC san xuét tai Viét Nam, véi cac chiéu dai nhip dam nghién ctru
1a 18,6 m, 24,5 m va 33 m. T4c gia Tran B4 Viét va cs. [21] da tién hanh nghién ciru mg dung bé tong
UHPC cho xay dung cAu tai Viét Nam, véi dang mat cit dam dang Double Tee ,chiéu dai nhip 1a 16
m va nhip 20 m tmg suat truéc. Nhin chung, cac nghién ctru trong nude dang tap trung vao dim gian
don, v6i chiéu dai nhip phd bién khong vuot qua 33 m.

V6i nhiing tinh ning vuot trdi ciia UHPC so véi bé tong thuong, viée sir dung UHPC dé ting
chiéu dai nhip, giam chiéu cao dam cau 13 rat phit hop va c6 tinh kha thi cao. Muc tiéu ctia nghién ctru
nay la dé xuét tmg dung UHPC cho dam cau gian don nhip 42 m, tiét dién chit I du émg luc (DUL)
cang trudce chiu hoat tai thiét ké HL93, qua do t61 wu hoa chiéu cao dam dam bao kha nang chiu udn
khi st dung bé tong UHPC dugc ché tao tir cac vat liéu sin co & Viét Nam. Stc khang udn cua dAm
dugc xac dinh bang cong thirc tinh toan va kiém nghiém két qua théng qua mo hinh s phan tir hiru
han dua trén nghién ctru [19].

2. Két cAu cong trinh ciu nghién ciru
2.1. Pdc diém cau tao

Két cdu cau sir dung cho nghién ciru nay duoc chon tir tai liéu huéng dan thiét ké cau “LRFD
Bridge Design Manual” [1]. Cau duoc thiét ké theo tiéu chudan AASHTO LRFD véi cac thong sd nhu
sau: bé rong cit ngang cau 15,5 m, gdm 4 1an xe, trén mat cit ngang bd tri 06 ddm chii cach nhau 2,74
m, ban mat cau bang BTCT thudng day 0,215 m (Hinh 1). Dam cau sir dung dam I BTCT DUL cing
trude nhip gian don dai 42 m, chiéu cao 1,6 m, st dung 54 tao cap loai 15,2 mm (Hinh 2). Tai trong
thiét ké 1a hoat tai HL93.

Céc thong s6 vat liéu sir dung cho két cAu dam va ban mit cau dugce st dung theo huéng dan thiét
ké cau “LRFD Bridge Design Manual” [1] va dugc trinh bay & Bang 1.
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Hinh 2. Mt cit ngang dam 142 [1]
Bang 1. Vit li€u st dung cho dam va ban mit cau [1]
TT Thanh phan Pon vi Gia tri
1 Bé tong ban mat cau
Cuong do chiu nén f MPa 28
Mb dun dan hoi E MPa 25.125
2 Bé tong dam
Cuong do chiu nén f MPa 62
Mb dun dan hoi E MPa 33.000
3 Thép DUL
Cuong do chiu kéo gioi han f,, MPa 1.860
M6 dun dan héi E,, MPa 196.500
Puong kinh tao cap mm 15,2

Trén co s& mat cat ngang cau va ciu tao dim da chon, tién hanh thay thé vat liéu bé tong dam
béng vat liéu UHPC. Do dic tinh co hoc vuot troi cia UHPC, chiéu cao dAm c6 xu hudng giam, vi
vay, nghién ctru s& khao sat dam tng vai cac chiéu cao khac nhau, bién thién tir 1,6 m dén 1,0 m voi
murc giam chiéu cao 14 0,1 m.
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2.2. Vat liéu nghién cuu

O Viét Nam, da c6 nhiéu cong trinh nghién ctru vé thanh phan vét liéu ché tao UHPC. Céc két qua
nghién ctru déu chira réng, hoan toan c6 thé dung xi mang, tro bay, xi 10 cao nghién min, bot da voi,
cat min dia phuong, cat quatz, bot quatz & trong nudc dé ché tao UHPC [8—12].

Trong nghién ctru nay, sir dung vat lieu UHPC voéi thanh phan vat liéu chi yéu trong nudc, duge
nghién cuu thanh cong tai truong dai hoc Xay dung Ha Noi thong qua chuong trinh nghién ctu
KH&CN cip Bo “Nghién ciru ing dung bé tong chat lwong siéu cao trong xay dung cau quy mo nho
va trung binh” do TS. Pham Duy Hoa lam chu nhiém chuong trinh [15] va dugc goi la NUCE-UHPC.
Cép phéi bé tong NUCE-UHPC phuc vu thi nghiém duoc trinh bay ¢ Bang 2 [20]. Cuong do chiu nén
ctia NUCE-UHPC 1a f! = 120 MPa, mé dun dan hoi E = 42 GPa, h¢ s6 Poisson 0,209.

Béng 2. Cap phdi vat lidu NUCE-UHPC [20]

Thanh phan vt liéu cho 1 m®> UHPC (kg)
Soi thép Cat nghién Xi mang SF GGBFS Sp Nudce
158 1100 770 110 220 8,25 176

3. Tinh toan kha nang chiu udn ciia dim UHPC DUL

Tinh toan kha ning chiu uén dam chit I DUL bang vat liéu UHPC dua trén biéu d6 phan bd tng
suat khéi chir nhat twong dwong trén tiét dién ngang ciia dam, day 1a két qua nghién ctru cia nhom tac
gia khi thyc hién ¢ tai luan 4n tién s “Nghién ctru tmg xir udn dam cau dy tmg luc sir dung bé tong
chat luong siéu cao (UHPC) ché tao tai Viét Nam”. Biéu d6 phan b tng suét trén mat cat duoc trinh
bay ¢ Hinh 3.
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Hinh 3. Biéu d6 phan b6 tmg suat khéi chit nhat

Tur biéu d6 phéan bd ung suét khdi chir nhat trinh bay ¢ Hinh 3, cong thirc xac dinh vi tri truc trung
hoa d,, va kha nang chiu uén cua dam M,, twong tng theo biéu thirc (1) va (2) nhu sau:
_ ApsSpu+ [(by = by) by + bupah] fi — a1 L (b = by) hy — 0.85f baha

ayfPiby + kApde: + fibwB2
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a by Buds
& )+ft<bh—bw>hb(h—§—ﬁ‘2 )

M, = Apsfps (dp -

h— dn dn
+ﬁﬁ2(h_d”)bw(h‘/32(z A ) @
vanfe b by (25 ) o s, L2

trong d6 A la dién tich cbt thép du ung luc (mmz); fpu 1a cudng do chiu kéo quy dinh cua théo du
ung luc (MPa); f,, 1 gidi han chay cua thép du timg luc (MPa); b 1a chiéu rong c6 hiéu cta ban canh
chiu nén (mm); b,, 1a chiéu rong cia ban bung (mm); by, 1a chiéu rong cua ban canh chiu kéo (mm); A ¢
1a chiéu day ban canh chiu nén (mm); A, 1a chiéu day ban canh chiu kéo (mm); dp 1a khoang cach tur
thé ngoai cung chiu nén dén trong tdm cac bo cap du ung luc (mm); d,, 1a khoang cach tir truc trung
hoa dén thd ngoai cing chiu nén ciia dam I (mm); @1, 8; 1a cac hé sé quy do6i hinh khi tmg suét hinh
chit nhat tvong duong ving chiu nén (a; = 0,763, 81 = 0,73); B> 1a hé s6 quy ddi hinh khdi ing suét
hinh chir nhat trong duong ving chiu kéo (8, = 0,693).

Viéc giam chiéu cao dam ngoai anh hudng dén kha nang chiu luc con lién quan dén do vong cua
dam do hoat tai, vi vay trong phan nay s& tién hanh kiém tra d¢ vong ctia dam do hoat tai so véi do
vong cho phép theo tiéu chuan (L/800). Két qua tinh toan duoc trinh bay ¢ Bang 3.

Béng 3. Két qua tinh toan kha ning chiu un va do vong

TT Thanh phén Ky hiéu Gia tri

1 Chiéu cao ddm (m) h 1,6 1,5 1,4 1,3 1,2 1,1 1,0

2 Mo men TTGH cudng do M, 15527 15421 15315 15209 15103 14996 14890
(kN.m)

3 Vit truc TH so v6i mép d, 0253 0,245 0237 0229 0,220 0210 0,200
chiu nén dam (m)

4 Vi tri truc TH so v6i mép d, + hy 0,468 0,460 0452 0,444 0,435 0,425 0,415
chiu nén BMC (m)

5 Kha ning chiu uén (kN.m) M, 25989 24065 22151 20248 18358 16480 14618

6 Két luan chiu ubn “Pat” “Pat” ‘“Pat” “Pat” “Pat” ‘“Pat” “Khong dat”

7 Do vdng do hoat tai (m) D 0,022 0,025 0,029 0,034 0,040 0,048 0,059

8 Do vdng cho phép (m) L/800 0,053 0,053 0,053 0,053 0,053 0,053 0,053

9  Kétluan do vong “Dat”  “Pat” “Pat” “Pat” “Pat” “Pat” “Khong dat”

Két qua tinh toan cho thay, dAm c6 chiéu cao 1,1 m la gié trj chiéu cao thap nhat vira dam bao kha
nang chiu udn vira dam bao yéu cu vé gidi han do vong theo tiéu chudn. Pidu nay khang dinh rang,
khi str dung vat liéu UHPC thay thé bé tong thudng, c6 thé giam chiéu cao dam tir 1,6 m xudng con
1,1 m khi phan tich theo mé men khang udn va diéu kién vé do vong.

4. M5 hinh s phan tich kha niing chiu uén ciia dim UHPC DUL

Mo hinh phi tuyén vét liéu va két cdu dam thi nghiém UHPC duoc xdy dung bang phan mém
ANSYS APDL. Trong nghién ctru nay, viéc md phong Gng xur co hoc vat liéu UHPC s€ sir dung td
hop cua hai bé mat & trang thai pha hoai. Mt bé mat biéu dién ung xt kéo duoc goi la bé mat Drucker
— Pracger trong kéo, mot bé mit khac duoc goi 1a bé mit nén Drucker — Pracger dé biéu dién tmg xir
khi nén [19, 22].
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Mo hinh hoéa tai trong gia tai thi nghiém dé xac dinh kha nang chiu udn ctia dim dya vao phuong
phap thuc nghiém dam 142 cta tac gia Jalairov va cs. [23] va dugc trinh bay ¢ Hinh 4.

Diém tai Diém tai
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[]
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42m
Hinh 4. B4 tri gia tai thi nghiém dam 142

4.1. Két qua mé hinh héa dam 142 UHPC DUL

Mo hinh phan tir hitu han (FEM) cho két ciu dam tiét dién chir 142 UHPC DUL duoc thuc hién
cho 07 loai chidu cao ddm khac nhau, phan tir mé hinh bao gdm dim, ban mit cau va cbt thép du ng
lirc. Két qua mo hinh hoa dam duoc trinh bay & Hinh 5.

NEYE|

ANSYS ANSYS

L2ETS 201983 ELEMENTS 201983
/EXPENDED JEXPAHIED TN 21 2024

JEN 21 2024

17:10:02 17:11:58

(a) Mb hinh 3D 1/2 chiéu dai ddm 142 UHPC (b) Cat ngang dim 142

Hinh 5. M6 hinh ho4 két cAdu ddm 142 UHPC DUL

4.2. Két qua mé hinh iing sudt trude cho dam 142 UHPC

Sau khi cét cap du tng lyc, lyc dy tng lyc s€ truyén ung suét nén lén vung bé tong ¢ thd dudi
dam gay ra hién tugng vong nguoc nhu ¢ Hinh 6 cho dam c6 chiéu cao 1,1 m, gia tri 6 vong ngugc
do DUL thu dugc tir mo hinh s6 twong g véi tirng loai chiéu cao dam dugc trinh bay ¢ Bang 4.

Béng 4. B9 vong dam sau khi cit cap DUL

TT  Thanhphin  Ponvi Gia tri
1 Chiéu cao dim m 1,6 1,5 1,4 1,3 1,2 1,1 1,0
2 DPovdng m 0,088 0,092 0,09 0,100 0,103 0,106 0,108
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ANSYS
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STEP=1 JBN 21 2024
sUB =1 21:52:50
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Hinh 6. P9 vong dam 142-UHPC cao 1,1 m sau khi cit cap

4.3. Phdn tich d véng va kha ning chiu uon cia dam

Qua4 trinh m6 hinh héa gia tai thi nghiém dam sé& thu dwoc dudng quan hé tai trong va do vong
dam tai gitta nhip, dya trén moi quan hé nay cé thé xac dinh duoc thoi diém bat dau hinh thanh vét
nit va gia tri tai trong 1on nhat, tir 6 xac dinh kha nang chiu uon cia dam. Phan tich d¢ vong dam
duogc thyc hién cho 7 dam c6 chiéu cao khac nhau. Két qua phan tich d¢ vong dam 142 cao 1,1 m duoc
trinh bay & Hinh 7 ing véi gia tri d6 vong cuc dai truedc khi dam bi pha hay 1a 0,858 m. Biéu d6 quan
hé tai trong va d6 vong ctia 7 dam co chiéu cao khac nhau dugc tong hop va trinh bay ¢ Hinh 8.

ANSY;‘

NODATL SOLUTICN 2019

STEP=2 JEN 22 2024
SUB =38 14:59:03
TIME=1.96354

/EXPANDED

i)'s (BVG)

RSYS=0

DMX =.858855
SMN =-.858854
sMx =.020123

L | I
—.858854 —. 663526 —.468158 —.272869 -.077541
= 1] —.565862 —-.370533 —-.175205 -020123]

Hinh 7. P6 vdng dam 142-UHPC cao 1,1 m khi gia tai cuc dai
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Hinh 8. Tai trong - d6 vong dam 142-UHPC tmg véi cac chidu cao dim khac nhau
Dua vao biéu d6 quan h¢ tai trong - d6 vong nhu trinh bay & Hinh 8§, ta xac dinh gia tri tai trong

gia tai 1on nhat khi dim bat dau bi ph4 huy, tir d6 xac dinh duoc kha nang chiu ubn 16n nhat ciia mdi
dam va dugc trinh bay ¢ Bang 5.

Bang 5. Két qua kha nang chiu udn tir phan tich mé hinh sé

TT Thanh phan Pon vi Gia tri

1 Chiéu cao ddm m 1,6 1,5 1,4 1,3 1,2 1,1 1,0
2  Khanangchjuubn kN.m 24926 23393 21989 20555 18452 16949 15488

4.4. Phén tich bién dang va vi tri truc trung hoa tqi giita nhip dam 142

Tién hanh phan tich qua phan tich bién dang trén tiét dién ngang dam tai giita nhip bao gom bién
dang tai day dam va bién dang tai mép trén ban mat cau. Két qua bién dang dam 142 cao 1,1 m duoc
trinh bay ¢ Hinh 9, trong d6, gia tri bién dang kéo & thé dudi 1a 0,07 va bién dang kéo & thé trén 1a
0,03.

ANSYS
NODAL SOLUTION 2019R3
STEP=2 JAN 22 2024
SUB =22 22:30:11
TIME=1.8549%5
/EXPANDED
EPTOZ (BVG)
RSYS=0

DMX =.760647
SMN =—.003068
sMx =.006736

———
—.003068 —.885E-03 .00125 .003468 . 005647
—-.001978 .200E-03 . 002378 - 004558 -00673§

Hinh 9. Bién dang dim 142-UHPC cao 1,1 m khi gia tai cuc dai
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Phan tich twong tu cho 7 dam c6 chiéu cao khac nhau, thu dugc cic gid tri bién dang tuong tng
va duoc thé hién & biéu do Hinh 10.

2.0+
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Hinh 10. Bién dang dim 142-UHPC khi gia tai cuc dai

Két qua phan tich trén biéu db cho thay hau hét cac dam, bién dang nén & thd ngoai ciing chiu nén
dat xap xi 0,003 trong khi bién dang kéo & thd ngoai ciing chiu kéo dat trén 0,005. Diéu nay thé hién
dam s& bi phé hiy & ving kéo.

Dua vao sd liéu phan tich bién dang, x4c dinh vi tri tryc trung hoa so véi mép ngoai cung chiu nén
tai mat cét giita nhip tmg v&i kha ning chiu udn cta dam va duogc téng hop ¢ Bang 6.

Bang 6. Két qua vi tri truc trung hoa tir mé hinh sé

TT Thanh phan Ponvi Giatri

1 Chiéu cao dim m 1,6 1,5 1,4 1,3 1,2 1,1 1,0
2 Vitri tryc trung hoa m 0,461 0,455 0443 0436 0,430 0423 0,409

5. Panh gia két qua tir cong thirc va mé hinh s6 dim UHPC DUL 142
Tir két qua tinh toan kha nang chiu ubn bang cong thirc va mé hinh s, ta tién so sanh va danh gia
két qua duya trén hai gia tri 1a vi tri truc trung hoa va kha niang chiu uén ciaa dam. Biéu db thé hién vi
tri truc trung hoa ng véi cac chiéu cao dim khac nhau dugc trinh bay ¢ Hinh 11.
Két qua so sanh gia tri vi tri tryc trung hoa giita cong thirc tinh toan va mé hinh sé dugc trinh bay
o Bang 7.
Bang 7. Két qua so sanh gia tri vi tri truc trung hoa

TT Thanh phan Pon vi Gia tri

1 Chiéu cao dim m 1,6 1,5 1,4 1,3 1,2 1,1 1,0
2 Truc TH theo cong thirc m 0,468 0,460 0452 0,444 0435 0,425 0415
3  TrucTHtheomdéhinhsd m 0,466 0459 0,451 0443 0,434 0425 0415
4 Chénh léch % 043 022 022 023 023 000 000

Két qua so sanh gia tri truc trung hoa cho thiy c6 su twong dong gitta cong thirc tinh toan chiéu
cao tryc trung hoa da dé xuat va mo hinh so, khi chi€u cao dam cang 16n thi d¢ 1éch gitta hai gia tri
nay tang lén, tuy nhién chénh 1éch nay la chap nhan dugc khi két qua chénh 1éch chi 1a 0,43%.
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Hinh 11. So sanh vi tri truc trung hoa

Kha ning chiu uén ciia ddm xac dinh bang mé hinh sb va cong thirc tinh toan duoc so sanh va
trinh bay & biéu d6 Hinh 12. Két qua hién tri trén biéu dd cho thay gia tri kha ning chiu udn (M,,) tinh
bang cong thirc phit hop v6i két qua phan tich bang mé hinh sb. Trong d6, dam c6 chiéu cao 1,1 m ¢
kha ning chiu uén phu hgp nhat, va c6 thé két luan khi str dung UHPC cho dim cau 142 DUL c6 thé
giam chiéu cao dam tir 1,6 m xudng con 1,1 m. Két qua so sanh gia tri kha ning chiu udn giira cong
thirc tinh toan va mé hinh sé dugc trinh bay & Bang 8.
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Hinh 12. So sanh kha nang chiu udn cia dam

Bang 8. Két qua so sanh gia tri kha nang chiu uén M,

TT Thanh phan Pon vi Gia tri

1 Chiéu cao dim M 1,6 1,5 1,4 1,3 1,2 1,1 1,0
2 Mntheo congthitc  kN.m 25989 24065 22151 20248 18358 16480 14618
3  Mntheomdhinhsd KkN.m 24926 23393 21850 20210 18502 16849 15250
4 Chénh léch % 426 2,87 138 0,19 -0,78 -2,19 -4,14
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Két qua so sanh ¢ Bang 8 cho thdy, gia tri tinh todn kha nang chiu uén dim theo cong thirc chénh
léch so véi gia tri thu duge tir mo hinh s khong qua 5%. Pong thoi, tmg vai chiéu cao dam da chon
1a 1,1 m, két qua tinh toan bang cong thirc thip hon so v6i két qua phan tich bang mé hinh sb. Piéu
nay thé hién gia tri M, tinh tir cong thirc tinh toan dam bao do tin cdy va thién vé an toan.

6. Két luin

Nghién ctru d trinh bay két qua tmg dung vat liéu UHPC cho dam cau. Khi sir dung UHPC c6
thanh phan vat liéu ché tao trong nudc dé ché tao dam cau nhip gian don dai 42 m, tiét dién chir I
DUL cing trudc c6 thé giam chiéu cao dam tir 1,6 m xudng con 1,1 m. Diéu nay da khang dinh rang,
c6 thé sir dung vat liéu UHPC trong nudc dé ché tao dam cau cho hiéu qua vé kha nang chiu luc va
giam chiéu cao két cu.

Nghién ciru ciing da trinh bay két qua thiét ké uén dam cau UHPC DUL bang cong thtrc tinh toan
kha ning chiu uén M, va mé hinh sé theo phuwong phap phan tir hitu han trong khong gian 3 chiéu.
Khi so sanh két qua kha niang chiu un dam thu dugc tir cong thirc tinh toan va mé hinh sé cho thay
¢6 su twong dong rat 16n va gia tri chénh 1éch két qua 1a dudi 5%, diéu nay khang dinh cong thirc tinh
to4n va md hinh sé dam bao do tin cay va co thé ap dung vao thyc té tinh toan dam cau UHPC DUL
cang trudc.

Két qua nghién ctru nay chi tip trung nghién ctru vé sirc khang udn ctia dim & trang thai giéi han
cuong do va do vong cua dam khi chiju tai, noi dung nghién ctru vé ung suét cho phép trong dam &
trang thai gii han st dung s& dugc thuc hién trong cac bude nghién ctru tiép theo.
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