ERGE -2 NN Y
201711 A

T B ko OB BB E O
JOURNAL OF TONGJT UNIVERSITY(NATURAL SCIENCE)

Vol. 45 No. 11
Nov. 2017

NEHES. 0253-374X(2017)11-1585-07

DOI:10.11908/j. issn. 0253-374x. 2017.11. 002

A E R &5 i 18] B 45 = 4E (R W0 il B

123

BRE, BB,

B A

Q. \HF R i*lﬁ%%@%iﬁ%ﬁﬁi,tﬁ 200092;2. RFRZ A+ R T TEHFRESLEE, BIF 200092;
3. FBERF HARTESEE, L 200092;4. REEASE LR TRE, K 300072)

WE . ABUROTES) T AT TR B ) 2R BT 5T
LA PR RS O A B VE X SE IR 45 RLE AP REE L
TR AR B KB A BB U N E 2. B el = N =4
Bl 5877 s 1] 4 b SR A AR A 1R AR K PR AR 45 AR Bk
FE R B B B TR R4 L YU AR 5 R
g7y ST BB Al 3 2R U DA ST = 2 UL A A
BLE BN, 45 R AR, 45 60 SR URL Y 45 il Jg 22 i B K
SRR S RS YRAA K. TEIEH AT, AR IR -8
SRR AANK R AR R FE ()5, R
PRI m 2B | 58 SR K U A I 1A 5 9 1) A T 0 X JR 44 Ak
TR E RN AR KRB R PL8Y LS IR
B 5 [ 4 FH 7 B3 K R B0 53 KR i/ N B, 77 7 i 5k
T 07 13 L 5 FE AN T i 802 1 » A ) J2 445 R R 0h: 4 15 — 1
e {5 I B 2 (BB JBE L 58 LR 3k 1) 7 80 S (L 2 W)
i

KB RAEEIR; HONEIALREY ; FREMNG; Bk

q:ﬁgé%: TU43 iﬁk*ﬂ?m\ﬁq: A
Three-dimensional Experimental Study on

Mechanical Behavior of Cemented Granules by
Different Bond Agents

JIANG  Mingjing>®*,
JIN Shulow!?*

(1. State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. Key Laboratory of

LU  Houhue'*3, LI Taol*,

Geotechnical and Underground Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China; 3. College of
Shanghai 200092, China;
4. Department of Civil Engineering, Tianjin University, Tianjin
300072, China)

Civil Engineering, Tongji University,

Abstract: The distinct element method had been widely used

to study the macro & micro mechanical behaviors of granular
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materials, and hence it became more and more important to
introduce a reasonable and accurate contact model, which can
be applied in a 3D simulation of structured soils. The micro
model test method was adopted to analyze the inter-particle
bond contact responses. Two types of bonded granules glued
together with epoxy adhesive or aluminous cement were
firstly prepared by a novel self-designed apparatus, and then a
series of tests, including tension, compression, shear,
bending and torsion tests, were subsequently carried out using
a rock rheological testing machine and some specific auxiliary
loading devices. Test results show that the inter-granular
bond mechanics and strength envelopes are closely related to
the cement agents. The force-displacement and the moment/
torque-rotational angle relationships are approximately
linearly in the pre-failure stage, while they are different in
the post-failure stage for different cement agents, as plastic
for epoxy and brittle for cement. Normal force performs a
significant influence on the mechanical behaviors of inter-
hemisphere bond; both the critical normal force and stress
ratio vary with the cement agent. Under different load space,
the shapes of the strength envelopes, where the peak shear
strength (shear strength, moment and torque versus normal

force) appear near-parabolic.
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Fig. 1 Hemispheres cemented with different agents
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Fig. 2 Schematic diagrams of auxiliary loading devices
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Fig. 3 Relationship between tensile force and

displacement of cemented granules
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Fig. 4 Relationship between compressive strength and

displacement of bonded granules

AR (F,=0. 2,1,2,3 kKND/ER T, SFEH
BRI S50 2R 1% BY V1) far 2R K6 BY U 152 6 1 43 i £ 1 484
K BB R T 2R A SR, BY ) mr B A BN 5, 110
o 5% ZR 1 28 2 DA S8 1k B Ak 1 8 P R AL 3 A, BY D) e
RMIGAE )/ N EFRAYE BRI K.

& 5b ARG BEAT (F.=0.2,2,4,6,
8 kIND = BRIk 8 fi 45 #R 2K BY 11 ey 2% 6 BY 1 v B8 AR AL
KA M. B E R A, 7R UHAR T AR RS 40 Bk
BT far 28 06 BY 1) 457 B A3 fin e 2k Ml K =G AE L S5
W/ IN RN A B SR B . AN [R5 1 fer R
YERTT Ryl -1 B 5 R I 2R 35 VI NI S A A 55,
R7E ¥ ) fer 3R B /INBE 5 K P 1) B9 ) 4 2% B BY 1) 37 B8
B, AR T 8n, B ke g8 e -
WEGERGHRRPLLEERSD . AREFM LS
JEEEERER A= AE AR S R B, S BB P T - RS
AL R Y

B 6 A SRER Y I3 — AL BY VI A 28 (SO B
WM A (fD) AR RME HFf,S. =R,/
(Rie TR s fu=(F,+R.) /(R +Ru) s R, AEH]
T2 Fo SR A1 A7 3R o R Ay W 1L P 45 75 22, R Sy 0
B For 2, R [l 17 7 ) — 3 — k. i BT

—— F,=3 kN

gL

BUP)R /KN
o

0.4 15
; ) Iqﬁm:nunmml
0 1 2 3 4
BYALE/mm
a FFEM IR

—o—F=02kN

BUDIRT 2/ KN
=

0 : 0.'2 0;4 016 ()18 ll.()
BIYIAI S/ mm
b E Rk

E5 RAERKSUETHEIVELBTUXER

Fig. 5 Relationship between shear force and shear

displacement of bonded granules
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