H49% H1H B OR E A (A R R R D) Vol.49,No.11
2022 4 11 H Journal of Hunan University (Natural Sciences ) Nov.2022

XEHE1674-2974(2022)11-0225-12 DOT: 10.16339/j.cnki.hdxhzkb.2022134

ZEEEEMEXNZESEZE T B8 L
HEFE AR T 1 = HF IR BE B 3

FRER 1 AARBR V2 A VA oy 3 AR 2
(1. PR R EAR TSR M K 7),410075;
2. R RF AR TR T E AL R, W Kb, 410075;
3. WAk B AR TR I A BRAA R 8RS KvP,410075)

W OB CHIRT A Ao LARARRT B R E AT LR LA AR A AR R I,
AAXBAFTIET REMAE AT EE T oA L—Rg L3 fka AW RX1%, 5 TR
KEE AN B EENA L -RBR IR N -GS AT s B KRR
)2 — B A TR EREN BT A -ne et W& ERF O T 28
PRARACTY | W ALAE 38 Hm , SRACALOR B 5 AN BV 8 3T S0 R ) — I e A A4S o 4K HA X AL A R d
B G n3% B ke o A 38 2 AF R K, LARARRT 25 2 EAA K R EAY] B B Ak i ) &
PEE Rk v B Ay ¥ e B AR R, T T b0k A RO, F B AR A R R
RN A3 e R BRI, AN AR L, B> [ R, B AR AR R A )2 — AL
B KRR R MRS 3 K T3 e, T 2R AL

KPR A LRt LBk KA AT R I8 R AR AT B R A sk T B R E

FESES TU 411 XEARERG: A

Experimental Study on Mechanical Properties of Sand—concrete

Pile Interface Considering Roughness and Soil Relative Densities

CHEN Chen', LENG Wuming"?,YANG Qi"*",XU Fang'’, WEI Liming'*
(1. School of Civil Engineering, Central South University, Changsha 410075, China;
2. MOE Key Laboratory of Engineering Structures of Heavy Haul Railway, Central South University, Changsha 410075, China;
3. Hunan Tieyuan Civil Engineering Testing Co. ,Ltd, Changsha 410075, China)

Abstract: To investigate the effect law of surface roughness and soil relative density on the mechanical proper-
ties of sand—concrete pile interface, a series of sand—concrete interface tests with various surface roughness and soil

relative densities were conducted by the large—scale direct shear apparatus. This study investigated the influence of
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roughness and soil relative density on shear stress—horizontal displacement, peak shear strength, secant friction
angle, and normalized friction coefficient. The results showed that in the case of the smooth interface, the shear
stress—horizontal displacement curves of the dense sand sample illustrated a slight softening response, and softening
response became remarkable as the roughness increased. The curves of the loose sand sample showed a hardening re-
sponse. Moreover, the peak shear strength of the interface increased nonlinearly with the increase of normal stress.
And the greater the soil relative density, the more obvious the nonlinearity. The secant friction angle of the interface
decayed exponentially with increasing normal stress. However, the peak friction coefficient decreased as a power
function with the increasing normal stress due to the smaller shear strength increment. Additionally, there existed a

critical value of roughness I, such that the peak friction coefficient and normalized secant friction angle no longer in-

creased as the roughness increased and turned to decrease when I exceeded /...

Key words: sand—concrete interface; large—scale direct shear test; roughness; relative density; peak shear

strength ; secant friction angle
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Fig. 1 Main element of large—scale shear apparatus
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Fig. 3 Particle size distribution of Xiangjiang River sand
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Tab. 1 Basic physical and mechanical

properties of Xiangjiang River sand
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Tab. 4 Peak friction coefficient of sand—concrete interface

HUBBIE XTI VT B R e
I/ mm D 1% 50 kPa 150 kPa 250 kPa 350 kPa
73 1.39 0.78 0.70 0.73
0 47 0.95 0.67 0.62 0.61
23 0.62 0.57 0.51 0.51
........................... S
10 47 1.43 0.93 0.90 0.91
23 1.17 0.89 0.85 0.78
.......................... P SRLBLOT
20 47 1.14 0.85 0.81 0.78
23 0.72 0.67 0.52 0.56
............................ P ST OO
30 47 1.05 0.74 0.72 0.67
23 0.67 0.57 0.53 0.54
............................ D SR B
W 47 1.56 0.96 0.93 0.90
23 1.15 0.90 0.86 0.81
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Fig. 10 Curves of peak friction coefficient—-normal

stress of the interface
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Tab. 5 Secant friction angle of sand—concrete interface

WUBEEE X AR Bk e, /()

[/ mm D, 1% 50kPa  150kPa 250 kPa 350 kPa
73% 54.3 38.13 3499 3559
0 47% 4354 3394 3215 31.66
23% 31.89 2959  27.15 27.04
__________________________ e
10 47% 55.14  43.13 422 4233
23% 4939 4172 40.59 37.9
__________________________ e D D
20 47% 4894 4048 3914 3823
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__________________________ e
30 47% 4645 36.61 3578 34.02
23% 3384 2967  28.11 28.5
__________________________ P
o 47% 5729 43.83  43.03  42.03
23% 49.04 4205 4083 38.12
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Fig. 11 Curves of normalized secant friction

angle—roughness of the interface
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angle—relative density of the interface
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