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Experimental Study on the Size Effect of New-Old Concrete Interface
Under Double-Face Direct Shear

WU Erjun', LIU Qian', HU Yuqing’
(1. School of Civil Engineering and Transportation, Hohai University, Nanjing, Jiangsu 210098, China; 2. China
Energy Engineering Group Zhejiang Electric Power Design Institute Co. , Ltd. , Hangzhou, Zhejiang 310012, China)

Abstract; Eight sets of 50 new-old concrete interface specimens were subjected to double-sided direct
shear tests using the interface processing method, lateral constraint form, concrete strength, and inter-
face size as variables. The shear failure mode and shear strength slip curve of the interface were ob-
tained, and the size effect law of the interface shear strength was analyzed. The conversion coefficient of
the ultimate stress size effect of the new-old concrete double-sided direct shear specimens was fitted
and an expression for calculating the shear bearing capacity was established. The results show that in the
direction of shear force, there is a significant size effect phenomenon in which the shear ultimate stress
at the interface between new and old concrete decreases with the increase of interface height. The size
effect of cracking stress, crack through stresses, and slip is not significant. Applying lateral constraints
can increase the interface crack through stress and ultimate stress. Applying preloading stress can signifi-
cantly increase the crack-through stress of the specimen and effectively limit the ultimate slip of the
specimen. Under the condition of no lateral constraint, the chiseling form has a significant impact on the

ultimate stress. Compared with the whole poured concrete specimen, the mechanical chiseling of new-
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old concrete with the same strength reduces the double-sided direct shear ultimate stress to below 0. 22

of the whole poured specimens, while the reduction coefficient of the manual chiseling specimen is be-

tween 0. 34 and 0. 37. Under lateral constraint conditions, compared to the rough interface with chise-

ling, the regular tooth groove specimen has prominent advantages in cracking stress, crack through

stress, and slip performance. The strength reduction coefficient under constraint can be increased to

more than 2~2. 5 times that of the unconstrained specimens under the same conditions, and the maxi-

mum strength can reach 0. 97 times that of the cast-in-place specimens. The increase in the strength of

new-old concrete can increase the crack through stress and ultimate stress of specimens, but the extent

of improvement is limited.

Key words: new-old concrete interface; shear performance; size effect; double-sided direct shear
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Tab. 1 Size effect test specimen parameters for double-sided direct shear performance of new-old concrete interface
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Fig. 3 Double sided direct shear test loading device
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Fig. 4 Typical failure modes of the specimen
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Fig. 5 7—s curves of each group of specimens
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Fig. 7 Stress and slippage of feature points of specimens with lateral constrained under different interface treatments

HiTE 6 T LI Y JOt 1] 29 sk, ML B ik
PHESY A R 0] B4 PERES B e W] R iy R
RO B T e JRE 4 A AR R g 90 A R
UG 1.6 47, T B (B0 It 5 v vy J3E A9 8 o i 4
N, FE 5 BE T3 T WU SE M AN AR o0 A A o i A B
GERWI T S8y 1N T 50 A 2 AN A
ANTRE BT 288 IR AN [ I e A, 59T e JBE A
SE AR AR T A AR, - 2 R T TA

HiPE 6 AT LA ) TR RN T8 Bl v S i
1o BE R 400 mm SRR FIRSE T S0 Al v G AR IR

I J5 2 PG ERRE LR R, A AR RES U R
LR N T 2 TR S B A S ES W e Qi v
KFRSEHON T s, xF T4 8 2808040, B
A BB S5 A, HARRAE 55 r”jji’ﬂ%fmﬁfﬁiﬁﬁ%ﬁ?
FEIIMTR NI ROST RO SR, W B B 17 g 4 i v

L. 6 5 AEHRFE S AL WIARE i 2 LK 7,

3 MENEEMSHRInMRE

SEMEETBRY
WFFE R WY, BT IH TR B 1 5 1w ik i 0 35 A1 T

3.1



Wodb TR R ol (A R OB 2 R

2024 4F

GERPFRY TSR . DL IH TR B 4 5 i A ik
5if RE TR BRE - 8 SR a0 ) B0 BT 5 B O B ME R SR
IFRE £ 5 e oY o 3 55 R R I L B 55 J3E 1) HE
{ELA ST HE BT 56 BE T IR K, P 8 D9 45 2L A 5t
JEAT IR o A R L

——JW-150-h
1.0 0972 —8—RW-150-h
0.919, 0.866 —4— JL(A)-150-h
0.8952 A 0.864 JY-150-h
08 | ‘osai 838 % RL-150-h
—a—GL-150-h
——JY(B)-150-h
0.6 |-
W
04 | -
& i
02 [ P 0.149 9,146
0.155
0.106
OO 1 1 1 1 J
0 150 200 300 400 600
S0 B /mm

P8 2% LA Y i BE Fr I 2R 4K
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Tab. 2 Size effect coefficient of NOCI double-sided direct shear strength of new-old interface
S SR bx FHHi = B A (mmxmm)
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GL-150-h — 1.06 1 — 0.57 0.53
JL(B)-150-h — 1.12 1 — 0.72 0.51
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Tab. 4 Comparison of shear strength test values and fitting values

RSN G R*(COD) ST 5/ mm SEE/ MPa A/ MPa RE/ %
100 0.932 0.979 5.04
150 0. 808 0. 815 0. 87
200 0. 660 0.716 8.48
JW-150-h 0.988 6
300 0. 631 0.597 -5.39
400 0. 560 0. 524 -6.43
600 0.451 0. 437 -3.10
150 3. 647 3.667 0.55
200 3.560 3.222 -9.49
JL(A)-150-h 0.894 4 300 2.197 2. 684 22.17
400 2.382 2.358 -1.01
600 1.872 1.965 -4.97
150 4.127 3.981 -3.54
200 3.679 3.498 -4.92
JY-150-h 0.946 9
400 2.209 2.561 15.93
600 2.043 2.134 4.45
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