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Behavior of interface between extrusion-sidewall and slab face of CFRD

HOU Wen-jun, ZHANG Ga, ZHANG Jian-min
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The characteristics of interface between the extrusion-sidewall and slab face of CFRD were investigated by carrying
out a series of large scale shear tests of the interface with different surface treatment on the extrusion-sidewall. The relationship
between the shear stress and the strain of the interface was analyzed considering the influence of treatment. It was shown that
the friction between the extrusion-sidewall and the concrete slab decreased if filling materials were used in the tests. The effect
of friction reduction was similar if mixture of emulsified asphalt and sand, or emulsified asphalt and PE membrane, was used
while the effect of asphalt felt was more significant. Strain softening occurred when the PE membrane was used as interface
filling materials, while it did not occur with the other filling materials or without filling materials. The Clough-Duncan model
was capable of simulating the starting of the stress-strain relationship but it deviated a little with the test results when the shear
stress was close to its peak. A modified ideal elasto-plastic model was suggested to characterize the stress-strain relationship of
the interface with fewer parameters and a good coincidence.
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Table 1 Specifications of emulsified asphalt
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Fig. 1 Surface of the extusion-sidewall using mixture of

emulsified asphalt and sand

T PE B, 7 iR IR B At 45t e s e vk
THRZAECE )2 PE I, ARIGHEAT B UIAK:, Wil 2
Fise

XTI A, RSB IRE ARR
By s — AU, AEFLACUI TR AT, BB
W, TR, DRSS, BCEARRE K
BT 96 h, Wik 3 Fis.

AT B DR, BUU)E A 0.1 mm/min. A%
FE R ORI 45°C

- TR

2 PE R EE
Fig. 2 The placement of PE membrane
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Fig. 3 The placement of asphalt felt
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Fig. 4 Shear stress-strain relationship of interface without filling
material
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Fig. 5 Shear stress-strain relationship of interface with emulsified

asphalt
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Fig. 6 Shear stress-strain relationship of interface with mixture of

emulsified asphalt and sand
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Fig. 7 Shear stress-strain relationship of interface with PE

membrane
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Fig. 8 The PE membrane after shear under different normal

stresses
0.15
e
0.12 o
—=—0.5 MPa
——1.0 MPa
& 0.09 ——2.0 MPa
z
> 0.06
0.03
0 1 1 L 1
0 2 4 6 8 10
1/ mm

B9 FFmEARMKREREER

Fig. 9 Shear stress-strain relationship of interface with asphalt felt

3 ZARtREY

DA R T 5 G5 R D) 18y 2 Re T o 3= B4k p
T U5 T TR R T ) By ), %
KM Clough-Duncan #5791, AR AL 45 H
SRV Clough-Duncan BB AT 241,  FHAR B 40
GEREULT AR,

3.1 Clough-Duncan &%

Clough-Duncan Bi8IAT koy 1, Rpy FiZE 1 ¢ F
FEEE G o5 NS EL, Befihifn (R U] [ B VIS kg #5208 (1D
M5, EERRTDI YIS AL kg %0 (20 THEE, DA%
FEBY L5 RS [ AP B N AR

n 2
ksr :kl)'yw (i] '(l_ er ] ’ (1)
P, otang

ksl.u =Ry ym (ij r (2)
P,

b, o KRS, HERIGZ 0L, e T AN FSOR
1A BR 5 55 M B F2 Ak 7T /1) Clough-Duncan #5572 44
(% 2). 10 535K BB a 2R2h T Al
N 4 PRI S5 R S s R . T RLA
H, BERG TAS ) B SE R AH XS VI ) A2 88 o FNBY N ) 7
19 2 Hh 2k IS 46 BB RUR LU 5, H 2980 )
R AT R AP I B 7Y 15 00 435 LR IR — e 22 .

F 2 HFEESERIEAEA) Clough-Duncan 854

Table 2 Parameters of Clough-Duncan model
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Fig. 10 Comparison between the Clough-Duncan model and the test results
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Table 3 Parameters of ideal elasto-plastic model
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