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! Plastic potential function
2 Non-associated flow rule
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+6.054e+08
+5.550e+08
+5.045e+08
+4.541e+08
+4.036e+08
+3.532e+08
+3.027e+08
+2.523e+08
+2.018e+08
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+1.009e+08
+5.050e+07
+5.902e+04
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+2.390e-03 +1.309e-04
+2.191e-03 +1.200e-04
+1.992e-03 +1.091e-04
+1.792e-03 +9.815e-05
+1.593e-03 +8.725e-05
+1.394e-03 +7.634e-05
+1.195e-03 +6.543e-05
+9.958e-04 +5.453e-05
+7.966e-04 +4.362e-05
+5.975e-04 +3.272e-05
+3.983e-04 +2.181e-05
+1.992e-04 +1.091e-05
+0.000e+00 +0.000e+00
A=04mm-o A=0.2mm -l
+1.708e-02 +9.624e-03
+1.566e-02 +8.822e-03
+1.423e-02 +8.020e-03
+1.281e-02 +7.218e-03
+1.139e-02 +6.416e-03
+9.964e-03 +5.614e-03
+8.541e-03 +4.812e-03
+7.117e-03 +4.010e-03
+5.694e-03 +3.208e-03
+4.270e-03 +2.406e-03
+2.847e-03 +1.604e-03
+1.423e-03 +8.020e-04
+0.000e+00 +0.000e+00
A=0.8mm-& A=0.6mm -
+2.792e-01 +1.436e-01
+2.559e-01 +1.316e-01
+2.327e-01 +1.197e-01
+2.094e-01 +1.077e-01
+1.861e-01 +9.574e-02
+1.629e-01 +8.377e-02
+1.396e-01 +7.181e-02
+1.163e-01 +5.984e-02
+9.307e-02 +4.787e-02
+6.980e-02 +3.590e-02
+4.653e-02 +2.394e-02
+2.327e-02 +1.197e-02
+0.000e+00 +0.000e+00
A=10mm -z A=54mm-&
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+3.215e+06
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- +0.000e+00

- +4.033e-01

_ +1.444e-01

+3.465e-01
+3.177e-01
+2.888e-01
+2.599e-01
+2.310e-01
+2.021e-01
+1.733e-01

+1.155e-01
+8.663e-02
+5.776e-02
+2.888e-02
+0.000e+00

A=01mm-o

+8.649e-01
+7.928e-01
+7.207e-01
+6.487e-01
+5.766e-01
+5.045e-01
+4.324e-01
+3.604e-01
+2.883e-01
+2.162e-01
+1.441e-01
+7.207e-02

A=02mm-o

+9.679e-01
+8.873e-01
+8.066e-01
+7.259¢-01
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+5.646e-01
+4.840e-01

+3.226e-01
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+0.000e+00
+0.000e+00
+0.000e+00
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+0.000e+00
- +0.000e+00
+0.000e+00
+0.000e+00
+0.000e+00
+0.000e+00
- +0.000e+00
+0.000e+00

A=0.0mm -l
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+9.470e-01
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. Concrete strength  Rebar diameter
Specimen

(MPa) (MM (MPa) (MPa)  (MPa)  (ipay
ST6-30 30 6 340 219 324 183 064 095 054
ST6-35 35 6 384 219 342 183 057 089 048
ST6-40 40 6 430 219 359 183 051 084 042
ST6-45 15 6 455 219 377 183 0438 0.83 040
ST8-30 30 8 396 390 495 325 098 125 082
ST8-35 35 8 434 390 512 325 090 118 0.75
ST8-40 40 8 482 390 530 325 081 110 0.67
ST8-45 15 8 524 390 547 325 074 104 062
ST10-30 30 10 464 550 714 507 119 154 1.09
ST10-35 35 10 500 550 731 507 110 146 101
ST10-40 40 10 548 550 749 507 100 137 093
ST10-45 15 10 504 550 766 507 093 120 085
ST12-30 30 12 546 550 900 650 101 165 119
ST12-35 35 12 578 550 999 650 095 173 112
ST12-40 40 12 624 550 1016 650 088 163 1.04
ST12-45 15 12 657 550 1034 650 084 157 099

Avg - - - - 0.846 1.270 0.81
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ABSTRACT

The purpose of shear friction theory is to provide design methods for conditions where
shear transfer should be considered: an interface between concretes cast at different times,
an interface between concrete and steel, reinforcement details for precast concrete
structures, and other situations. In the last decades, numerous experimental studies have
been carried out to study shear transfer at a cracked plane in reinforced concrete (RC)
members. It is found that the behavior of shear transfer is mainly governed by concrete
strength, dowels steel across the interface, concrete density and interface roughness. This
study attempts to rationally predict the variation of shear stress against slip, crack opening
and cracking pattern at the interface of new and old concrete using finite element model.
Although earlier experimental studies have been carried out to identify the role of
different parameters on the ultimate shear strength, there are no reliable numerical model
for studying the shear friction capacity. The other aim of this study is to improve insight
into the characteristics between the shear stress and slip for a range of design parameters,
such as concrete strength, percentage of dowel steel and variation of reinforcement
orientation on RC members. Finite element models were developed using ABAQUS
software to simulate push-off tests. The models were calibrated using experimental results
published in literature. Parametric studies were then carried out to generate data with the
consideration of different combinations of the structural design parameters i.e. concrete
compressive strength, percentage of dowel steel and orientation of reinforcement. Results
indicate that increase in concrete strength and reinforcement ratio directly enhance the

shear strength.
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Shear friction transfer, Reinforce concrete, ABAQUS, Nonlinear Finite element



%7 L";‘:‘}&b
Faculty of Civil Engineering

M.Sc. Thesis in Structural Engineering

Study on shear friction at the interface of new and old

concrete

By: Ali Akbar Najafi Manzari

Supervisors:
Dr Farshid Jandaghi Alaee
Dr Seyed Mehdi Tavakoli

January 2017



