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Study on Shear Performance and Loading Carrying Capacity of
Strain Hardening Cementitious Composite Member
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Abstract In order to understand the shear behavior of strain hardening cementitious composite (SHCC)
member and provide the technical support for its application in engineering, the experimental investigation of
SHCC member with shear span length to effective depth ratio about 3 was carried out, in which the shear
failure behavior of SHCC member was analyzed, including shear load versus displacement, crack
propagation, ultimate fracture pattern and fracture surface. In addition, based on the contributions to the shear
bearing capacity of SHCC member from both the matrix contact effect and fiber bridging effect on the crack
surface of SHCC, a calculation method for the shear bearing capacity of SHCC member considering the matrix
contact effect and fiber bridging effect on the crack surface of SHCC is proposed. The research has shown that
the shear bearing capacity of SHCC member can be obtained by separately calculating the shear bearing

capacity of the matrix contact effect and the fiber bridging effect on the crack surface of SHCC, and the
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proposed formula for calculating the shear bearing capacity of SHCC member is effective precise.

Keywords SHCC member, shear performance, experimental study, crack propagation, calculation method
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Fig.1 Results obtained from uniaxial tensile test

2 HIEAHE

2.1 K&t

2 M T 32 55 56 0 N AR AL K e R A
BB E s 7 R AR BT 5 L 2055 1 3, il i
NS 2 N ARRE AL K e 642 & B RHE 4K
a1 200 mm, A% R SF 4390 8 50 mmx200

*1 ML KRESESHMBBESLL
Table 1 Mix proportion of strain hardening cementitious composite
A B/ (kgem™)
KL ‘ — s , -
7K 7Kk LR il PE £F- 4t AR il
0.18 263.7 1338.6 334.7 167.3 14.6 33.5 7.4




< GERL 53 H -

ZEM T RENNES 42 34 %6 1

mm , 100 mmx200 mm. #1435 %5 A 150 mm,
Y5 450 mmo 105 757 SR FH 25 i B o
JE R 0 A (S ) LRSS A R 200 GPa, JiE 5
JE24 1050 MPa) , HASF AL B 4l A7 , AR ORI 722
B Ak 7K e 55 52 B b BRI OB 38 Ol 3% 5
2788

p om}
|-
by o]

[ 3
—_ =
# o ¥

Y

| =50, 100
2 g R L 1 (A4 mm)

Fig.2 Geometrical size of test specimens (Unit:mm)
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Table 2 Design parameters of strain hardening

cementitious composite test specimens d

R a/d a/mm d/mm t/mm P /%
3-50 3 450 150 50 3.37
3-100 450 150 100 1.69
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Fig.4  Curves of shear load versus displacement
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Fig.5 Shear cracking processes of tested specimen
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Fig.6 Failure mode and fracture surface of strain

hardening cementitious composite member
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Table 3 Experimental and theoretical shear stresses

of specimens
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3-100 | 100 150 33° 1.7 5.4 7.1 7.0
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