547 55 3
2019 4E 8 A

[ BF K 2 2 MCH BB # O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 8
Aug. 2019

NEHES. 0253-374X(2019)08-1123-08

DOI:10.11908/j. issn. 0253-374x. 2019. 08. 006

HetrEBERLt-ERLTASGRERMARKNTETE

x| &, F

(FgF R EART %R, L 200092)

FE . ETWRREREIS, 3% BR8N, R A L TR i
R U S M BE IR 8% - (UHPC) )2 R Bp 18 3 T
A M RETR S + IR 5 + (UHPC-NO) 4 7% 8 i 40 & 2 A1
BB AR R BE A 7 8. BEIT T MR A R BT iR R
RISHHE SHIE B RN L 2 0, %38 5 1 kB
W EH A& R AR S, LAEA % B UHPC .,
UHPC 2N FEfHi RT3 5542800 F UHPC-NC 44
R4 BT AR R . R E 45 5 i UHPC J2 7T LK i $2
TR ARGE Y P BT AR B S A .

KR MEERIBEL; PUBTRE S WMBREA; R
B
hE 4SS, TUS28. 01 XEfFRERS. A

Shear Resistance of Ultra-High Performance

Concrete-Concrete Composite Beam

LIU Chao, JI He
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on the ultimate equilibrium theory, the size
effect, simplified concrete failure criterion, and failure
condition of ultra-high performance concrete (UHPC) overlay
were considered, and the calculation method of the UHPC-NC
ultimate shear resistance was proposed. A shear resistance
test was conducted. The on-site measurement and data
analysis indicate that this calculation method not only
accurately predicts the shear resistance, but also the shows
the influence of UHPC overlay, the reinforcement in UHPC
overlay, and size effect. The result also shows that the UHPC
overlay could improve the ultimate shear resistance and

ductility of the overall structure.
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Fig.1 Force distribution of free-body
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Fig.4 UHPC overlay failure
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Fig.6 Failure procession of beam
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IR F B B 07 =X, A 11 BRs. B
BRI N = A B T L 0 P 0 A B 4
INE. B 2B A A B BEIRIE 334 o R I BY D1k

I, InfEl 12 fR.

a MR b C 50 HLEikLe
E 10 #r#pEaeiin
Fig.10 Material property test

i Less i

150 150,
e 2400~3 100 -

a JiNZEs & (B4 . mm)

b InZk A
RIEmEF AR
Fig.11 Test loading

B 11

®1 ARt SE

Tab.1 Parameters of testing specimens

M BERST/  BEXHS  UHPCHM B9 ﬁﬁﬁf FEmEEE,  HMER/ BELE MXRE UHPC &
HE (mmXmm)  HfE/mm HA%/mm Lt mm mm AHHY KE/m B /mm
1 200 X500 25 2.7 11 250 8 C 50 2.7
2 200 X550 25 2.7 11 250 8 C 50 2.7 50
3 200 X550 25 20 2.6 11 250 8 C 50 2.7 50
4 200 X550 25 20 2.2 9 250 8 C 50 2.4 50
5 200 X550 25 20 3.2 11 250 8 C 50 3.1 50
®2 WAETERE Heg R, 33 UHPC DEIR AL 34 5% 58 5 /N, (H 3
Tab.2 Steel reinforcement properties YT BB A RS BR BT
MELY FHERE/mm HKFREE/MPa  JEIREE/MPa
HRB 400 25 634 487 e
HRB 400 20 703 530 4 RIEERSH
HRB 300 18 619 443
BT 2 5% UHPC ERARH, 7T IE MW 4.1 WBEREAN
ML UHPC 2 i i 3R TE 3. AR 95 i 36 45 R MHEA A A UHPC-NC 4H & 29187 K 3,
UHPC 232455 7F UHPC-NC &2 B AbIEok5e 4 HirE AR 5 5 R# 171153 5l I (8 3
OVES L TEIALTE T B, i 13 Fem  FRaRind it ATA HEL R IR 8.

&, X T 3~5 52, 1 T UHPC 2 N B4R 5 2 FHL RS

H1 2R 3 AL, AR FRAR BN B RAE 5 X B (E
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Tab.3 Theory calculation and measured value

— BRI/ KN 0
HER ARl R /%
1 655 610 6.8
2 717 675 5.9
3 922 878 4.7
4 955 917 3.9
5 761 727 5.3

4.2 BERILSH
4.2.1 UHPC 2N

F£4R15RE 2 SR UHPC B K8y
ARE] B SIS R AR L.

x4 1502 ELNREREN
Tab.4 Shear resistance of NO.1 and NO. 2 beams

BBy R E I /kN
At RIE HEE
1 655 610
2 717 675
AR /kN 62 65
AL B/ % 9. 50 10. 70

2 4 AL BRE 5 IR 45 R BT RE
Whn e B 4. $n UHPC 25, BB Y & 2

d4 5% NRET 10074, F ik, B in UHPC 2 /]
/ N R AR A —E IR,
o NS 4.2.2 UHPC 2N ECH; 5 m
58 2 53 3 BR(UHPC ZREE ) I

BOISE 5K R AT L.

x5 253 ERMHEEREN
Tab.5 Shear resistance of NO.2 and NO. 3 beams

BBy ARE 1 /kN
e5 BR o R VR
12 KGR E R4 E 2 77 675
Fig.12 Crack diagram of test Eﬂ:%/kN 2(2)2 zgi
WAV A REWE SW AL, R E NS TS AEAL B/ % 28. 60 30. 10
THEAE , 7T RE 5% BR - 45 P8 i 2 W TR Bk 3l T =2 H & 5 Al 1, UHPC EECHR 5 AR R,

144 128 4 BY 7 S (BB A 6. Py 7RI L 27 30 %, AT L UHPC 2 N L
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Xt F UHPC-NC 44 BRHisi R E S Wik B AR
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Tab.6 Shear resistance of NO.3 and NO.4 beams

. B RE S /kN
i KA {E EE
3 922 878
4 955 917
AL /kN 33 39
AL HBI/ % 3.50 4,40

F=7 3ESRM5SRMHREN
Tab.7 Shear resistance of NO.3 and NO.4 beams

, BBy R E J1/kN
At KA {E EE
3 922 878
5 761 727
4R /kN —161 —151
AL HBI/ % —17.50% —17.20%

FH 3% 6 Rk 7 W], A SCiHIR 7 i W] LAS A b
RS L . ARYE 3 SR Q2. T m) 4 SR
(2. 4 m) S5 RT b, AT DL A A8 52 2 A ] A 1
T, 42K BEAR AL 0. 3 m B, PRI EY AR 2R ) RAR
T 4% kA, FHILTEBT 5 Lk 2~ 3 B 2R P BY AR
R RS RO AR (HRRYE 3 5RQ2.7Tm 5
5 5% 1 m)WLEM L PIBIREBE I RAET 17%
FIAEAL. U SRR BYES L KT 3 Z )5 . FEXS AR
RIRKAENT , Y88 LR F 3 IR ERE S ZEKR
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