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Experimental study on mechanical behaviour of granular material

CHENG Zhan-lin, DING Hong-shun, WU Liang-ping

(Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Yangze River Scientific Research

Institute, Wuhan 430010 , China)

Abstract: Granular material is the main material of embankment dams and is one of the major study objectives of soil

mechanics. Tests on granular material were summarized. Some achievements were introduced, in cluding dilitancy and creep

property of granular material as well as uncertainty of test results. And the distortion mechanism of general granular material

based on the triaxial tests of spherical granules was demonstrated. As a kind of coarse aggregate, it was shown that the

arrangement and intergranular action of particles had important impact on the mechanical property of granular material and

many problems related to the granular material fabric. The principal achievements of the fabric research of granular material

were presented.
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4.2 TRAFH

Bl 16 L ERTERURLAE B AR N Ty - AR TR0 2k
LRI, AR i — R AR A T — ACIE AN R RS
MR A RS, AR ERIE RO A R I NN - AR R
FE AR AR R0

il N Jy - AR SR FR O MR A BEARSROBE G R
FHFRAMREF A, A AXNSE =10 1K
BN, 5 [ A FI R BOBRIE RI0RE 42 15 4¢ Ji k2 1T »
AR h BORLAE A PR I G5 K AR T, IX R AR T S S0Pk A
TS ARN /N, PR R H i (L ] BR 2 0 35 4 )



55 8 W

FRREAk, 25, HUR s oY 1157

BRAE SR IERZ 5, N—EMENT, %
TEAME I, A WAL VB AR T, A T Y
SIBTRCYE, Dk, ERIEEURLAE A A i IRk 25K
AR R, 78 T8k BOURL A BE UR E  LS  AS ] P 52 11
HARTE .

LEAEER T R A &5 1 5 — BORURL L 1 AR TR R PEAS
MER ], WA ZE S R, R AR A
B TE B, N KRN A TE A AL 5 T
SPPEASTE s — SRR L 110 2 00 I A 2 30 3ok R [ 4 437
RS, R, ROHDR b AR B
A H T o R by 4 1) 245 A ) 50 DA R ) A
1 FEI ) 5072 e SIE IR, 7258 T 3ol e 8 o 5 R Al e
W, Hah AR, Rk, nTLER, mAFETEIR.
ANTRI R/ (R STk B AL SR (R AEDRE -, LR TE B iR A8 2%
A1 it A R 5 e 11 538 St e (Bl AR AR, A 280k 3|
ARt M

1.0

%08
£ —o— i— il 03 =0.2 MPa
§ s —o— — AL 73=0.4 MPa
[ —t— WL—& L 3 =0.6 MPa
£ - —o— IfL—# AL 53=0.8 MPa
= —a— R A AL 73 =0.2 MPa
& 02 —— R A YN 03=0.4 MPa
L
P
= 004 | 1 1 1 I |
0 1 2 3 4 5 6
Eal%e
1.5 —e—F i =02MPa —o— T =04MPa
r —4—0,=06MPa  —=— 0 =08 MPa
1 - PPN
2 ety
g 0606.660-000
L
st s
I 0.0 1 1 1 1 1 1 J
05 00 -05 -10 -15 -20 -25 -30 -35

FAE &%
B 16 Rih - MRtk

Fig. 16 Stress-strain curve

5 FER L RYBIIFTR

F T REDRE - 0 B RORFAE, BRI AR 2 ) 28
A CARTERAT IR R Ay 27 B T LU, 19 —Fb
FBCPRR AR, AL i) 37 T SRS i) 44 ) oA
BRILPAES 98 Spcie 1D AU =R AP/ N (NE (-3 R NPAE 2
HOAARA R 25 BURFIE SR TSI o 2 B % v g s 4
RTINS, HLF— PSS ESEA O F rik .
HEBN Bt 1120k 28 JOBYE 2 -2 MR A A
(R )BT 1 G, BRI EEEPHA, kg
AR B A R SR O 21 T2 ) 2 A 0 ) JE

FENIAR BRI R B AR, 2
WAL S5 R P AR R A il I A F e 5
T RN ) AR 2 ) 50 AR LU RCHUBE I, IF B RAER

GRS R ARG R . H AT AR A R P T Al
FAFRPIRA,  SOHUA I J5t DI AE TR0 B b ot - R 6
G A AE LA A5 5 W

EHEE B R R I, AR
SEWFST AT BAMKDRE HRFSEN T, DRAHEDRL 1= i 000 R
FEATRTR, S5 ARF AT (R B, 2 AR A ks A
Sp B ORi a] JUAT HES ) 7T, BUHURE -2, nlELR
Mo BOHL B 2 X - BF 2 R ( computerized
tomography, fiFK CT) MIPHUE: iR 2 R e 7
PN M B AR . AR T AL I, K
AR ik, R A TR L4 fE 8,
G AR ) 22508 3 ALK 0 2 R A S A RO
A figs

Bl 17 R ARECRFE B B R AR e R i =
A (FRZh CT =80, S5a M CTHL, ST
A T R O RDRE R CT P . 1818
Fii A= = AR o A o AN [ RN R A TR R Gl
Wi ) CT 5, ol WoRDKR ) CT EIHE AR i5 M n]
e, HENS IR S ORURE R BB .

CTHI iR
FEMHHCT % iLs oM

B 17 CT =4h{Y
Fig. 17 CT triaxial equipment

[E 18 AR LA CT Eff
Fig. 18 CT picture of ganular material

A IERHTHIB 0 CT BRI SEVLALE, I
LT RURLERAA ) DDA 23, XPHURE L4 Fh 41 H 2 3%
HEAT Ak, BRZR b 21K 22 3 e by kiR by B 45,
WFSTL R RE R S22 0 30, BT ARy it 5 N g AR
[ PR 56 3R Je 2 Fim] e 4 Mg S (AR Ak, B4 T HDRE 1
AR RERUE, AT FORUAE - A0 AR TEHLBE

6 & iF
FRE - (2 AR PR SR 0, JLSO RS T



1158 a b

TR ¥

2007 4

AN AR S, I BT OHDRE - A R
Ry AFERNFPER BENLHE R TR, HZ2 il R
PERIA MU . T, Heahqk, Pk, MR
T ) SR A IR Y R 2 10 B R AE

BRI ORE AL B A 5 — FRORDRE L (9728 T4 1 A7 A W]
BIZES, UERAR A BRIERL, A A %2 W
A = AR SR Ok SRS (R B ARSROBME C R, ok,
SO0 S ek [5] 28%: sl R PR SR ABE 2R 110 A e W ok S e — i
FEDRE A (49 ) 27 ] e JE AN 1

A% SCARE H g A R R S N A S I S AR
FRE A+ TR — AT ERFFN, TRSCERY, LK
FARFE I A AR AT R ek TR TR Gl 0
A IR R, DR A AR B 5 0k SR 5 A
() RPEE VIG5 o] DL HE R KR L i A8
Bl A% KR A ) P 5 T R L A, B )
fi 7 3 3 R A AU R RS S (160 I P o R A L ) 4
IR IXFP Y TE RS, ORI O AR T T IR AR
1K, SRR P Ak I OA 3 — B T . AEIX—
VI B H R (M R rh, BRI SR R I T H 5 |
R NIRRT AT RTE S TTE TR S UNIRP AN L NP
R AT AER,  HE AR R . ARSCUCREE 2B
R BIF A HH A DI - i A S S A B

FERE L AR T IEAEEA TR, RSO N T
Hopgeiies, WFFEBCR o) Cn4.

S 3k
(1] FREREAK, Sx @051, TTL0M. A G 1 45 4 A 300 50K} g

(CHENG Zhan-lin, YU Jian-ping, DING Hong-shun.
Experimental study on stress-strain relationship of filler for
Shuibuya Concrete-Faced Rockfill Dam[J]. Journal of
Yangtze Scientific Research Institute, 1999, 16(1): 29 - 32.
(in Chinese))

[2] Bk e, i LR FEL]. AR, 1963(6): 30 - 40.
(WEI Ru-long. Research on the dilation of soil[J]. Journal of
Hydraulic Engineering, 1963(6): 30 - 40. (in Chinese))

[3] PLBRIT. 25 EE W R (19 L R RE 0 A28 4 R g 1 A ).
KR RHEATESE, 1986(4): 1 - 14. (SHEN Zhu-jiang. The
nonlinear stress-strain model of soil and rockfill by taking
into consideration of dilation[J]. Scientific Research on Water
Conservancy and Electricity, 1986(4): 1 - 14. (in Chinese))

[4] BUalar, MBI — Rk SO ) 2 it £ Y il R
W) % b Ji2E, 2000, 21(4): 360 - 362, 366. (DUAN
Jian-li, ZHENG Ying-ren. A model of dilative soils based on

generalized plastic mechanics[J]. Rock and Soil Mechanics,

2000, 21(4): 360 - 362, 366. (in Chinese))

[5] PRERIL. Fig b %M. db st ARK I H AL, 2000.
(SHEN Zhu-jiang. Theoretical soil mechanics[M]. Beijing:
China Water Power Press, 2000. (in Chinese))

[6] 5824 3L. Bk B OC R 5 AR SC A M5 [D]. ulid:
L TAA B 2 BE, 1988, (WU Wei-yi. Research on the
fabric and constitutive relationship of granular materials[D].
Wuhan: Wuhan Institute of Water Resources and Electric
Power, 1988. (in Chinese))

(7] Bbwel, FCHUE. BURCEDRBTIRERRID]. b5, 1992,
13(1): 1 - 10. (ZHONG Xiao-xiong, YUAN Jian-xin. Shear
dilating model of granular materials[J]. Rock and Soil
Mechanics, 1992, 13(1): 1 - 10. (in Chinese))

(8] FeJEehk, T 2Ll HEA7 MG AR RS WETT )], b TR
4, 2004, 26(4): 473 - 476. (CHENG Zhan-lin, DING
Hong-shun. Creep test for rockfill[J]. Chinese Journal of
Geotechnical Engineering, 2004, 26(4): 473 - 476. (in
Chinese))

(9] PLBRIL, Ao, HE4RHA SR P ul 3 W FE[CI/ A AN
A ) BOER TR AR SO, il [l
R4, 1991: 443 - 446. (SHEN Zhu-jiang, ZUO Yuan-ming.
Research on the rheological property of rockfill[C]/
Symposium on No. 6 Soil Mechanics and Geotechnical
Engineering. Shanghai: Tongji University Press, 1991: 443 -
446. (in Chinese))

[10] FEREdk, T L0 i@ dEA R 2l b A E L], A
TR, 2005, 27(10): 1222 - 1225, (CHENG Zhan-lin,
DING Hong-shun. Research on indeterminacy of rockfill test
result[J]. Chinese Journal of Geotechnical Engineering, 2005,
27(10): 1222 - 1225, (in Chinese))

(1] Ak, R JREe Lo frm]. s ferp a1
oA AL, 1993, (FU Zhi-an, FENG Jia-ji. Concrete-faced
rockfill dam[M]. Wuhan: Huazhong University of Science
and Technology Press, 1993. (in Chinese))

[12] M. LIk Ty il e — — ) SOk 1y 22 (0].
+ TEESEAL, 2003, 25(1): 1 - 10. (ZHENG Ying-ren. New
development of geotechnical plastic mechanics—generalized
plastic mechanics[J]. Chinese Journal of Geotechnical
Engineering, 2003, 25(1): 1 - 10. (in Chinese))

[13] SEBRIL. ARah iR A B — 21 2l 25
LT A L TR, 1996, 18(1): 95 - 97. (SHEN
Zhu-jiang. The mathematics model of soil structure—the key
problem of soil mechanics for the 21 century[J]. Chinese
Journal of Geotechnical Engineering, 1996, 18(1): 95 - 97.
(in Chinese))





