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Mechanical behaviors of interface between sand-gravel cushion
material and concrete face slab by large-scale simple shear tests

WANG Yan-li, RAO Xi-bao, PAN Jia-jun, ZUO Yong-Zhen, GAO Pan
(Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Yangtze River Scientific Research
Institute, Wuhan 430010, China)
Abstract: A series of large-scale shear tests are performed to study the contact characteristics between sand-gravel cushion and
concrete structure with two types of interfaces, coated with and without emulsified asphalt by a self-developed large-scale
bidirectional low friction laminar-ring simple shear apparatus. The nonlinear elastic constitutive model parameters based on
Clough and Duncan of the interfaces are determined, and the effects of emulsified asphalt on shear deformation mechanism of
the interface are discussed. The results show that: (1) With the increasing shear displacement, the shear stress of interface
coated without emulsified asphalt increases and the curves of shear stress and shear displacement exhibit a good hyperbolic
relationship. The curves of shear stress and shear displacement of interface coated with emulsified asphalt exhibit a good
hyperbolic relationship before the peak strength. Certain strain softening properties are shown after the peak strength, which is
different from that coated without emulsified asphalt. The lower the normal stress, the more obvious it is. (2) For the both cases,
with the increasing shear displacement, the deformation of soils in the upper box develops, and gradually increases from top to
bottom and the largest relative movement displacement

occurs in the contact surface between concrete slabs and EeWH: HEXEAREEET LIHE (51779017, 51579237); EZEK
H AR 22 TRV A 2 BT A0 H (U1765203); KILR 2R
Je G o M RHIE B BT B AR BLRF L 45 2R T H ( CKSF2017023/YT&
CKSF2015051/YT)

The normal stress has a great influence on the shear FSHHEA: 2018 -01-07

cushion layer, which show that the shear strength of the

interface is less than that of the sand-gravel cushion. (3)
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displacement of the laminar ring, and the larger the normal stress, the greater the shear displacement of the laminar ring at the

same height. Under the same shear displacement and normal stress, the horizontal displacement of the laminar ring coated wtih

emulsified asphalt is less than the horizontal displacement coated without emulsified asphalt. (4) The emulsified asphalt has a

great influence on the mechanical parameters of the interface. Compared with the interface coated without emulsified asphalt,

the parameters of Clough and Duncan nonlinear elastic constitutive model of the interface coated with emulsified asphalt, such

as the stiffness coefficient, index and intensity index, are greatly reduced. The emulsified asphalt forms a complete transition

layer to isolate the direct contact between sand-gravel cushion and concrete face, and has a very good obstructing-lubricating

effect in the shear process.

Key words: interface; emulsified asphalt; sand-gravel; concrete; simple shear test
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Fig. 1 Large-scale laminar-ring simple shear apparatus
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1.3 HEHER

X Y e T A 55 22 R AT 2 Ak i B ) R Ak
i, WG A S BZ R AALIIE (5% 1D A
WORFAMIT (5% 2) PRI, £ N3YI&IH
PREE IR, £ EIYIG T 3 BHEARBRRL,
SRS L 1k R rh 42 ) 5 J2 1 v B KB TRL
oSy, NAE TR A AT E T, JEH AR S
A b, R T S =R L 2408 2.19
glem’ . HIFEIE AR LI 4 T o SRR TS 1 e 28R F 45
BHE, BIURRS AR, R TS ) B IR A
AR, WREIN 2 5 793 5079 100, 200, 300, 400 kPa.
FHAREAE LA R PR FAIEARE S, A 1.0 mm/min
BT AT BT TR, 3T RIE ] 60 mm B
BB EARIN 1/15~1/10 A1k

R

(0) 3R LEDIREH

= ‘
) RILAHHE
4 HAINHIHIEIE

Fig. 4 Preparation process of samples

() FTERERLREY



8 1

FAATE, 5. WA YRR VR TR A TR A P 1) R TR B B IR R 7T 1541

2 WIWERSH
2.1 FERATESERE R

N T W LAY T R OB A 2 R RTR S - T AR
Bl 5 R VRO, B . A E IR
JZ B EAdTH 7E AN R 278 1 7 (100, 200, 300, 400 kPa)
N ETRIG S5 AT TR . WA kAR
BIYIN ) 58 V)R & M ok R kw5 pr
No HIE S AIHN, THARSEE RIABHR A E 11E
BUR B S 1), $fibin 577 i 2 55 1AL RS (1) 3G Iz
AR, BT B N ) 5 AR 7R 2 I AR B (R R 2 ¢
R, MRSRZMBHRAMTIEIEL T (FE 2D,
FE A T BY R 5 5 B A% A VAR 5 B2 17 52 I HE AR G 1
WHZER R, TRIEEMESSE, 2IH—E RN
REPE, VRN MK, RIVECHIHE.

500 -
—=— 100 kPa

—o— 200 kPa
400 - —a— 300 kPa

—¥— 400 kPa

0" 10 20 30 40 50 6
BP0 /mm
(a) RBRAKEH (FF1)

300
250

£ 200

R 150

12

& 100
50

—=— 100 kPa
—o— 200 kPa
—— 300 kPa
—¥— 400 kPa

0" 10 20 30 40 50 6
BP0 /mm
(b) WAMEEH (FF2)

5 EMRE BTN T - BIYIIAS K Rk

Fig. 5 Displacement and shear stress curves of interface
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