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Experimental Study on Shear Behavior between NRC-UHPC Interface
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(1.Operating Branch, Guangzhou Communications Investment Group Co., Ltd., Guangzhou, Guangdong 511430, China; 2.Guangzhou
Guangming Expressway Co., Ltd., Guangzhou, Guangdong 511430, China; 3.School of Civil and Transportation Engineering,

Guangdong University of Technology, Guangzhou, Guangdong 510006, China)

Abstract: In order to investigate the effect of the screw diameter of planted bars and ultra-high performance
concrete (UHPC) pouring method on the shear behavior of normal reinforced concrete (NRC) and UHPC,
two groups of six push-out specimens were designed for shear behavior tests. The results show that after the
failure of the concrete bonding force in the NRC-UHPC interface, the screw can maintain shear behavior so
that the failure process of the specimen after the load reaches the peak shows ductile characteristics. For
specimens with screw diameters of 12 mm and 16 mm, greater screw diameter indicates higher shear capacity
of the specimens and ductility after interface failure. When the screw diameter is 16 mm, the specimens in
Group ZJ using the post-pouring UHPC layer fail in a mode of partial shearing off and partial pulling out. The
ductility at the interface of the specimens in Group GJ using high-strength mortar as filling material is lower
than that of the specimens in Group ZJ using the post-pouring UHPC layer in terms of the load-slip curve.
Based on the experimental results, the shear behavior formulas of ACI, AASHTO, and FIB specifications are
compared. The FIB formula, which considers both the shear friction and the bolt pin effect, can accurately
describe the interfacial shear capacity of the specimens. Therefore, it is recommended to use the FBI
specification to calculate the shear capacity of NRC structures reinforced with UHPC.
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Figure 1 Dimensions and reinforcement of push-out specimens (unit: mm)
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Table 1 Parameters of push-out specimens

IR E UHPC

) WAL E ! AT Ak B X
1% /mm LT
7112 12
=] S S e = (5=~
i 1 UHPC {472 - TN
JE B 20 mm NRC H#L5 K
7J-16 16
GJ12 12 Wi R, AR 7 NRC HLE
IR UHPC )
GJ-14 14 il b, Jf 7 UHPC M NRC
JZ 50 mm ) N
GJ-16 16 2[R FE R AD

R3], o A B R RLAE A T 0.6 mm AT 0.3 mm Y A7 9
Wi e 30 %6, BiAe/NT 0.3 mm B A FERD & L 70 % .
1.2 HREXRSFEMEEE

FE IR AF N 30 K (i 3 D 8 1o 28 d i) L AR

Hi A DG B A X 3R b BT 3 R R AT S
(LT A N v S R N R Dl R s N
PR S R S R IR 3 PR . IRIE) R
ST H I 9 2 45 HRB 400 849 #f 19 3 P 452 1 oy 1.98 X
10* MPa, Ji I 3% B 460.85 MPa, B B $it $7 58 S
579.44 MPa; S8 B S ML O 2.02X 10" MPa, Ji Iz
58 5 680.48 MPa, # FRUTHL 38 B 732.33 MPa.
1.3 mMBEERMBEFER

T A W E 3 s . SR 100 ¢ I ALEEAT
230, 1y v 7 o [ 5 T e 7 4 B2 50 mm
(7 B TSR 45 IR 50 2o 2 v AL TR A AR G W S L R0 2
hoter 25 A A T RO R R AR R B R
A I 58 X4 1R 3 A 50 kN B 7 2, SR S 3 = 0 9F:
THIR IE B RN, 5 Hn#8 20 kKN & 2 A PFBA



M kAR, % : NRC-UHPC - @ 4% 37 1 it X 2 #F 1T 179

NRC FEAR 557
&N F e

EREN

() P 7

(b) NRC 3 {4 7 i ik 2

2 WHHMERES R EALESETE

Figure 2 Fabrication procedure of specimens and interface processing details
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Table 2 Mix proportions of three kinds of concrete materials kg/m’

REELEA KPRk gURERRES  HEER aERt Kk BUKER WA
UHPC 828 214 33 — 1024 192 28 156
SR 828 214 33 — 1024 192 28 —
C50 408 — — 1124 663 200 — —
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Table 3 Mechanical properties of three kinds of

concrete materials
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C50 52.34 2.41 3.46
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Figure 3 Loading scheme and setup of push-out specimens
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Figure 4 Load-slip curves of push-out specimens
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Figure 5 Comparison of load-slip curves with

different fabrication methods
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Table 4 Experimental results of push-out test

PyX} . X
P/ L POXRIHE P/ Py X i
A T 40 59 51 .
kN #/mm kN W /mm
J# /MPa
7J-12 920.17 2.19 0.02 910.62 0.99
7314 749.10 1.78 0.07 737.69 1.54
7J-16  1048.07 2.50 0 975.53 3.36
GI-12 838.08 2.00 0.09 838.08 0.09
GJ-14 654.81 1.56 0.07 — —
GJ-16  1204.20 2.87 0.16 713.99 0.39
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Figure 6 Failure modes of push-out specimens
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Table 5 Comparisons between experimental results and theoretical results

i PR T3 /kN HHAE /KR
B Wi VRN VAN VRN — : "
(AN (R 4 N A R T (R
ARV — 107.69 — 107.69  920.17  0.12
FART! — 146.58 — 146.58  749.10  0.20
ART — 191.45 — 19145  1048.07 0.18
ACI 0.17  0.04
Gl12 — 107.69 — 107.69  838.08 0.13
Gl14 — 146.58 — 146.58  654.81 0.2
GI16 — 191.45 — 19145 120420 0.16
7312 588.00  107.61 — 695.61  920.17 0.76
714 588.00 14647 — 73447 T749.10  0.98
2316 588.00  191.31 — 779.31  1048.07 0.74
AASHTO 0.85 0.16
Gl12  588.00  107.61 — 695.61 838.08  0.83
GI14  588.00  146.47 — 73447 65481 112
GJ16  588.00  191.31 — 779.31  1204.20 0.65
7312 676.87  120.66 3433 831.859 92017  0.90
7314 676.87  164.23 46.73  887.828  749.10 1.19
7316 676.87  214.50 61.04  952.407 1048.07 0.1
FIB 105 0.20
Gl1z 72011 120.66 34.33  875.096  838.08 1.04
GI14 72011 164.23 46.73  931.064  654.81 1.42
GI16 72011 21450 61.04  995.643 1204.20 0.83
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