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Experimental study on direct shear behavior of monolithically cast
concrete interfaces with high-strength shear reinforcements
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(a. College of Civil Engineering &. Architecture; b. Hubei Key Laboratory of Disaster Prevention and Mitigation,
China Three Gorges University, Yichang 443002, Hubei, P. R. China)

Abstract: In order to study the influence of the yield strength f, of the shear reinforcement and the concrete
cover thickness & on the direct shear performance of the monolithically cast concrete interface, a push-out
test of 12 Z-shaped specimens was carried out. Based on the experimental phenomenon and the measured
load-slip curve of the interface, the interface shear force transfer mechanism was revealed. According to the
test value of the bearing capacity of the specimens, the calculation formulas of the interface direct shear
bearing capacity of the standard ACI, PCI and AASHTO were evaluated and analyzed. The results show

that when f, increases from 400 MPa to 600 MPa or & increases from 20 mm to 40 mm, the direct shear
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strength and stiffness of the interface do not change significantly, while the change of A will cause the

different interface failure modes; The cohesive force of concrete has a great contribution to the direct shear

bearing capacity of the interface; The three standard calculation formulas can be applied to engineering

design, while the ACI and PCI calculation formulas are too conservative, and the AASHTO calculation

formula is of great accuracy.

Keywords: concrete interface; direct shear behavior; high-strength reinforcement; concrete cover; push-

off test
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Fig. 1 Dimensions and reinforcement details of
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Table 1 Mix proportion of C50 concrete

kg/n®
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Fig. 2 Specimen loading and LVDT arrangement
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Fig. 3 Initial cracks of specimen
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Fig. 4 Specimens after damage
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Fig. 6 Failure pattern of ZC5T4-3
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Table 2 Main test results

HE HNFRS V./kN S./mm
1 188. 8 0.372
ZC5N2 3 478.5 0.501
BIE 183.7 0. 437
1 514.3 0.617
2 186. 1 0.541
ZC5N4
3 501. 1 0. 266
e 500. 5 0.475
1 503. 6 0. 452
2 195. 5 0. 385
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1 474.3 0. 264
2 481.6 0.516
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3 510. 6 0. 361
B 188.8 0. 380
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Fig.7 Comparison of main test results
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Fig. 8 Measured load-slip curves of interface
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Fig. 9 Typical load-slip curve of interface
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AR 2 %0, ACI. AASHTO 1 PCI 4 K, BUH
351K 0. 20,0, 25 F10. 305 K, Ay L1 1 55 & 2% 1 R

#1280, ACI, AASHTO #1 PCI # K, BUE 2 % 0
11.03.10. 34.6. 89 MPa,

®3 BHEBERABEIAIENTELARX

Table 3 Calculation formulas of shear capacity for monolithically cast interfaces in codes

2R FHRA R 2% 1
Vo<<K1 fiAa; Vo<KzAx
ACI Vu :Avf fy 2 /
Vu<<(3. 3140, 08D A.; fy=<<414 MPa
AASHTO Ve=c* Agtp+ (Ayfy+PO VoK) flAw;Ve<K2A; fy<414 MPa
A@ Va=Auf VoK) fiAw Ve <Ko A
PCI

R Vo= A fpespe = SRt

£y <414 MPa;p.<3. 4

X AR A SR KE R B, ACT 5 PCI A% &
TEESE S X 8 AR I BTk AASHTO % & T
TREE + FHIRIRG 25 1 s 5B 0y LR 1 LA R Ak D15
B4 ST 325 1) P F % 1L B AR 38 A5
3.2 EAME&EFHEEM

R T XL HEATIEAS L 3% 4 5 T 4R
PEE B R I E SR EZ e, B VR
BB ER ST IARE s Vact s Ve s Veen A1 Voaas 23 514
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AASHTO 38 X520 14 B 59 &3 R
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Table 4 Values of experimental-to-calculative shear

capacity ratio of specimens

ACI PCI AASHTO
KP4
Vi/Vaa Vi/Veca  Vi/Vecn, Vi/Vass

ZC5N2-1 2. 80 2. 80 1.82 1. 44
ZC5N2-3 2.74 2.74 1.78 1. 41
ZC5N4-1 2.94 2.94 1.91 1.51
ZC5N4-2 2.78 2.78 1. 81 1.43
ZC5N4-3 2.87 2.87 1. 86 1. 47
ZC5T2-1 2. 88 2. 88 1. 87 1.48
Z7C5T2-2 2. 84 2. 84 1. 84 1. 46
ZC5T2-3 2.59 2.59 1. 68 1. 33
ZC5T4-1 2.71 2.71 1.76 1. 39
7C5T4-2 2.76 2.76 1.79 1. 42
ZC5T4-3 2.92 2.92 1. 90 1. 50

M 2. 80 2. 80 1. 82 1. 44
EEN 3.7% 3.7% 3.7% 3.7%

Fhi’% 4 ﬂ%ﬂ ’ Vl /VA(‘I \Vt /VP(‘,Ia \V\ /VP(‘,Ih ;Fu Vl/
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(ORGZE 7 A0 D9 B8 7 10 Bk, o A5 3T 5 1 0 o
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TSR A SR RT3 AR RIV%

X FA S 7 B AASHTO Wit 2
KNG BE I ACT A PCT 19, ST 85 J7 4% 3%
PUEE SBT3 B, XY 01 1K 3] 1 59 7 2 6E 77 B BRAR &
B, TR B 1 AR 45 7 R P 5 1 %o % T L 5 7K 4R T (1
DURREL K. 17 3 G AL AASHTO Bt 2A =
8T IRBE L WG S5 7 R e SR o0 ST BB K4 )
R TR, 33 BV 232 BT HR0RS B o e 1 i DR B 2
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