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Estimation of Shear Strength Along Concrete Construction Joints Considering the
Variation of Concrete Cohesion and Coefficient of Friction

Keun-Hyeok Yangl*, Hyuck-Jin Kwon’, Jong-Beom Park’

Abstract: This paper presents a mathematical model derived from the upper-bound theorem of concrete plasticity to rationally evaluate the shear friction
strength of concrete interfaces with a construction joint. The upper limit of the shear friction strength was formulated from the limit state of concrete
crushing failure on the strut-and-tie action along the construction joints to avoid overestimating the shear transfer capacity of a transverse reinforcement
with a high clamping force. The present model approach proposed that the cohesion and coefficient of friction of concrete can be set to be 0.27(/)™¢
and 0.95, respectively, for rough construction joints and 0.11(%)® and 0.64, respectively, for smooth ones, where f; is the compressive strength of
concrete. From the comparisons with 155 data compiled from the available literature, the proposed model gave lower values of standard deviation and
coefficient of variation of the ratios between predictions and experiments than AASHTO and f# 2010 equations, indicating that the proposed model

has consistent trends with test results, unlike the significant underestimation results of such code equations in evaluating the shear friction strength.
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Fig. 1 Idealized failure mechanism of the concrete interfaces
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Fig. 2 Relationship of f/;x and ¢ along the construction joints
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Table 1 Comparison of cohesion and frictional coefficients of
concrete in each model

Model Cohesion(MPa) Coefficient of friction
Rough joint Smooth joint Rough joint Smooth joint
AASHTO 1.66 0.52 1.0 0.6
fib 2010 0.4f,# 0.2f,# 0.7~1.0 0.5~0.7
This study  0.27(f,,)"% 0.11(f,,)"% 0.95 0.64

#f,=03 (fck)2/3
f=2.12In[1+0.1(f,, +8)]

for f, <50 MPa
for f,, >50 MPa
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Fig. 3 Comparison of the values of ¢’ predicted from different
models (for rough construction joints)
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Table 2 Distribution of different parameters in the 146 test data sets
for the concrete interface with construction joints

Parameters Distribution
Range(MPa) 15.4 ~20 20 ~40 40~60 60~80 80~ 100
f..  Rough joint 2 38 26 22 14
Smooth joint 2 6 17 19 0
Range(MPa) -4~-2 -2~0 0 0~2 2~938
o, Rough joint 3 3 96 0 0
Smooth joint 0 0 15 0 29
Range(MPa) 0 0~4 4~8 8~12 12~12.29
p,f, Rough joint 0 32 60 8 2
Smooth joint 17 19 8 0 0
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Table 3 Statistical comparison of measured and predicted shear

friction strengths
Statistica Proposer
Interface type % -
value AASHTO  fib2010  This study
Smooth . 0.55 0.71 0.94
construction Vs 0.20 0.28 0.32
Joint % 036 0.39 0.34
Rough T 0.82 0.48 1.04
construction oA 0.30 0.15 0.30
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* 7» 7, and 7, indicates the mean, standard deviation, and coefficient
of variation, respectively, of the ratios (v= (7, )p,./ (7, ), )) between
the predictions and experiments of shear friction strength (7).
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