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Experimental Investigation on Interface of High
Strength Concretes Cast at Different Times
Under Direct Shear

ZHAO Yong, ZOU Renbo
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In this paper. the monotonic direct-shear tests
composed of eleven C80 and four C40 concrete push-off
specimens were conducted. The failure patterns of
specimens, load-slip relation curves, and load-rebar strain
relation curves were obtained. The experimental results were
analyzed in terms of concrete strength, interface shear rebar
strength, and interface types. Afterwards, 32 sets abroad
results of interface shear capacity were compared with
calculated values using relevant standards at home and abroad.

It is found that two failure patterns occur, specifically the
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interface shear failure and concrete punch failure. The load of
C80 specimens with rough interfaces at their first peaks are
lower than those of C40 specimens. Moreover, the load values
of specimens with shear keys are larger than those with rough
interfaces, and the load increases with interface rebar
strength. The ratio of capacity calculated by JGJ 1 and test
results is between 0. 33 and 0. 72. Compared with MC2010,
ACI318 and EN1992, JGJ 1 is more conservative. Based on
the test results, regression analysis was finished and a
modification suggestion calculation formula aimed at interface
between high strength concretes was presented.

Key words: interface between concretes cast at different
times; shear capacity; push-off test; high strength concrete;

high strength rebar
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Fig.2 Arrangement of interface shear resistant rebar (unit; mm)
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Tab.1 Main parameters of specimens
P £ A T : Sfea(f)/MPa ‘ P 458 TP W
FERREST Ja Ry fy/MPa o/ % ofy/MPa
D1 btk 87.5(71.8) 82.0(67.2) 2X2C10 468 0. 28 1. 310
D2 itk 87.5(71. 8> 82.0(67.2) 2X4C10 468 0. 56 2. 624
D3 itk 87.5(71. 8> 82.0(67.2) 1X3C16 465 0. 54 2.511
D4 b 87.5(71.8) 82.0(67.2) 2x2C16 465 0.71 3. 302
D5 b 87.5(71.8) 82.0(67.2) 1X2C25 408 0. 87 3. 550
D6 itk 87.5(71. 8> 82.0(67.2) 2X2C25 408 1.74 7.100
D7 Lz o 87.5(71. 8> 82.0(67.2) 2X2C16 465 0.71 3. 302
D8 oy 87.5(71.8) 82.0(67.2) 2X2C25 408 1.74 7.100
Do itk 87.5(71. 8> 82.0(67.2) 2X2D16 530 0.71 3.763
D10 Lz o 87.5(71. 8> 82.0(67.2) 1X3D16 530 0. 54 2. 862
D11 s 87.5(71.8) 82.0(67.2) 1X2D25 532 0. 87 4. 628
B1 btk 52.1(42.7) 49, 9(40. 9) 2X4C10 468 0.56 2. 624
B2 itk 52, 1¢42.7) 49, 9(40. 9 1X3C16 465 0. 54 2.511
B3 BB 52, 1¢42.7) 49, 9(40. 9 1X2C25 408 0. 87 3. 550
B4 oy 55.4(45. 4) 49, 9(40. 9) 2X2C25 408 1.74 7.100
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Test setup and layout of interface slide

measuring-points

- min~'. B EHEHE R AR ERERD,
A2 R sEbE, Rl 1k 28 SRR 244N 55 1
AIRE] 1.5 X107 a4 A AL TG , B i IE
gk, A s Gl ay, NEHE A 1 mm » min™', B
EEETPIMIAE X A A B 25 mm SRR
B — IR 30 2ot , YRR, gk 4R k.
1.4 ENNE

BRI EER 3 MBI, HUNES &
T B AR RS B (LI 3). MR B b B 2~3 AR
VLR IEFESS & L T4 25 mm Ab AR B ARAN
o7 AR g RS R 38R P AR F I UM B
SETIN S T RE.

2 WEERERH
2.1 ®wEIREiE

MATERGAE] 250 kN Zef 1, C80 445 A H FF
24,1 SR 350 kN 247 B, C40 R 454 1
TP meRiESE L TR T EZWERS K. K
AR 1, L B R I O, T BB AR IR A R =4
f3dsE , AT S B C80 R4 1y FF 34 for AR F C40

INER B — W E 2B, T A S AR
B850 (UL 4a) SRR 255 A4 D7.D8 Fil B4
Bl R T R R AL 3 4% (JLIE 4b), C80 F1 C40
WA S 6 1T ¥ 2448 58 B 4 35 8 0. 4 mm I

0.5 mm,

a G50 TG FHE (A4 D6

b HERELS A TEAIAE G4 DD
FEE—IETENARNNESERERS
Fig.4 Typical crack patterns at the first peak load

B4

IR IR , 45 616 AR K IE RS,
BT WIAhEIR =, Horp, i34 D3.D4.B2 F1 B3 &
LA B VIR S S R IRE B D&
FIYE L 5a.b); HAx & A RS £ b VI8R5
D1.D2 #1 Bl &4 IF 1VEEE + v YT IR a2 1 1f 1)
IREE - KRE AU LK 50,34 D5.D6.D8 1 B4
AN TR AR+ e UIEIR , 3 Mt B A 8%, K
HuR St + s AR B (WLIE 5d).



EH

BB F RRRE LSS mi AR 965

a MRS T BT 18R

b S T BT TR

c IETREE T Ml BIR d U TET IR AE - w LR IR

B5 ABERGHRIES

Fig.5 Typical failure patterns of specimens
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Fig.6 Typical V-s curves of specimens
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Tab.2 Test results of specimens

_»M v/ Vo) s/ Vi/ s/ Vi s/ Vaof
%5 kKN KN mm kN mm kN mm kN

D1 250 277 0.20 140 9.00 163 26.0 260
D2 250 277 0.3 243 102 367 23.0 247
D3 250 285 0.4 250 1.81 363 23.0 240
D4 200 365 0.2 318 3.02 462 20.0 315
D5 257 419 0.2 374 3.10 4% 25,0 374
D6 200 689 0.4 632
D7 250 780 0.4 470 5.52 539 24.0 552
D8 200 1227 0.4 1212
D9 250 443 0.2 390 8.14 540 25.0 387
D10 250 81 0.4 380 7.10 410 20.0 358
D11 171 870 0.5 593
Bl 400 600 0.6 290 12.42 344 20.7 580
B2 350 590 0.1 329 6.70 355 10.5 580
B3 350 584 0.4 439
B4 300 778 0.5 562
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Fig.8 Load versus strain
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Fig.9 Influences of concrete strength on V-s curves
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Fig.11 Influences of interface technics on V-s curves
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Tab.3 Comparison of shear strength between calculated values and test results

B Vu V167 Vo, 161/Va VM Vume/Vy Vi, acr Vu,ac1/Vy Vi, EN Vu,en/Vy
D1 277 92 0.33 170 0.61 147 0.53 443 1. 60
D2 277 185 0. 67 294 1. 06 295 1. 06 547 1. 97
D3 285 177 0. 62 284 1. 00 282 0. 99 538 1. 89
D4 365 232 0. 64 358 0. 98 371 1.02 600 1. 64
D5 419 250 0. 60 382 0.91 399 0. 95 620 1.48
D6 689 499 0.72 718 1.04 799 1.16 899 1. 30
D7 780 535 0. 69 405 0. 46 371 0. 48 712 0.91
D8 1227 802 0. 65 764 0.59 799 0. 65 1 097 0. 89
D9 443 249 0. 56 393 0. 89 265 0. 60 637 1. 44
D10 861 492 0,57 310 0. 36 201 0.23 668 0.78
D11 870 608 0.70 473 0.54 326 0. 37 847 0. 97
HE (D ~ (O V5 T B AR R A1 € 2 500
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