FalE F2W

" £ L B % Vol.41 No.2
2019 4F 2 A Chinese Journal of Geotechnical Engineering Feb. 2019
DOI: 10.11779/CJGE201902002

RIEBL TRl Iy TR K s =

BT A = S AR RIS
AEF L FAM ARA, AEE L, ARE"
(1. i

W KIE 116024; 2. KRIEHE T RS TREPUET I T B TRESHKR TRE%,
T KiE 116024)

B O W BESIHEORDT R T AR 1 m (GRORKAEN 200 mm) AOEERBANAFE ELAR 0.3 m (o RKLAR N
60 mm) 1R = [E 45 HEK BT UG, AFSC 1 ~PAT REARBC S AR N SORRLAR XS B ) - BAROG  URLANIAE . RFAE
RLJJPIRAS . BIERHRE RN E K E-B SR SHNT M. I0a R OXF =50 (RIEAE P BEHE A T KT =Hh
BRBG,  Jf ELUAEARLISE g b A ) AR /N T R =ikt s @RI = Ak 6 R AR I ) B T8 K 2 =ik, I ELAH
AR AR AR 7 B ] [ A 45/ TR T = iR s KR = ik ( ROR A /N T R = Al (H =3 AT R
AR ) @R T =0 AE B I 7K1 500 4 i B2 S S B K | AR APV B 4 KT R =il K=
B IS H 5K E-B BB &, kSR BRI =50 1 1.22 £, 1.38 5. AT TR AT N 375 R4 USSR 1 HE
ATRMAE RN 23 H = TG S AL T4 ik 2 A ik g A 3
KB HEOORL: BR=Hh 4RO SOk ORI
hESHES: TUH SCERFRIRAG: A
E-mail: kongxj@dlut.edu.cn.

XEHS: 1000 - 4548(2019)02 - 0255 - 07
ERE MY fLER(1952- ), B, WL, PEIERER L, FEAEEEHE TR, @A B TSR L.

Scale effect of rockfill materials using super-large triaxial tests
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Abstract: A super-large triaxial apparatus and a common large triaxial apparatus are used to conduct triaxial tests on quarried

rockfill materials with the maximum particle size dy,,x of 200 and 60 mm in parallel gradation. The study mainly focuses on the
effect of particle size on the stress-strain relation, particle breakage, characteristic stress state and parameters of Duncan-Chang

model. The results show that the peak friction angle of d,,,,=60 mm is higher than that of the d,,,,=200 mm, and the axial stain

at the peak strength of d,,,,=60mm is smaller than that at d;,,,<=200 mm. The phase transformation stress ratio of d,,x<=60 mm is

higher than that at d,,,x=200 mm, and the volumetric and axial strains in phase transformation state are smaller than those at

experimental references for the constitutive model considering scale effect and the deformation analysis for rockfill structures.

Ainax=200 mm. The amount of particle breakage of di,,=200 mm is greater than that at d,,,,=60 mm. The secant elastic and bulk
Key words: rockfill material; super-large triaixal test; scale effect; maximum particle size discrete; particle breakage

it

moduli at 50% stress level of d,,x=60 mm are larger than those at d\,,x=200 mm. The parameters k and k&, of Duncan-Chang

model for d,,=60 mm are 1.22 and 1.38 times those for d,;,=200 mm, respectively. This study may provide valuable

BRI L5 O, X T e 5K 48 R 7k %
WARHRE A, BRIE . A TSRt TRy HISRR. BRI R S . R R A
P F BRI RL, R AR R I B kAR T i
A% 800~1000 mm. 1T HEATRHIIBRR T K, L
FIEvER R A MR T S, A BRI

RS = TR 2 e B sog R, H T
RN}
e & R0 IS e o s T S ) N =P N

N He 1
WHIT. B A AN AR 48 ROSRLEAT 7R E 1)
JE AU R s > 4 T (H gy 22 I TR

5% H (DUT17ZD219)

E&WH: ExREAMATRITE (2017YFC0404902); H %K 4544 F
IS (51678113, 51779034, 51608095); H st AR
s HEA: 2018-01-17

*EAMEE (E-mail: liujm@dlut.edu.cn)



256 H O+ T OB % M

2019 4F

AR FROSUSERIT 98 3 B2 5 4 R W {5 58 1T
B, TR RUGHEA RS TR 1 A8 A A AL 1)
WIRMANGE R, ARG RN — B2 3 TR S
T SRR A R TR 2 —

Har Ak, A Rgs RS A AL T
PE TP B, H AR REUR 8 B A% 300 mm 1)
W= AR AN RS R S . K 4E s 2
SELNPRL AN, FORE R R RS R AT RE A
KZEH . KA AKAZE/NT 60 mm 1R SH, An]
B S H BRI ZE . ST, SBVEEFASEETE 20
et 60 & 70 4EARNP), HATE 20 thad 70 4E4UAT 20
20 90 AR LS EAE 21 )™ 2, A4k R
THR 1.0~1.2 m PR =, w37 i ARE
250 mm 1] = ARG, 1RIG U R ST B8 BT S PR,
PRI 45 B 25 B /N . Marachi 250% AR ALL 2% c 1k 45 R
X 3 MpHEARLEAT T A FRAFE RST 1 = Hlialds, 4553
< B EAH [R) PR U 1) 25 10 T HE AR RIS P R 52 A B
B RORLAR BB K TR/ o Hu 2500506 5205 Ik 5 3647 T
KKiAEA 160 mm —HHBITIALE, &5 RERHHZARF
SoF WA A PN BE R A R /N o R R = AR I8 I B
MR R A, BT R R = iR i EAE 2 K
BN B A, BRI H A B ik B (ke K
B =AU, (HIX T & 524 AT 1 B &
BN, e R AT R R YA RRRLS 2%

AR RFEE AR 1 m B R =535 5 K
=AY, BRSPS S HE A BT T A Rl R
AR I HEARE = A [ 25 HEK §8 85 UG, B A
T PAT AL B SR AE T S R AR A [ (1) 9 2L R 56 7 L
17 - NAF R R BORIBERE . RREN IR B E
KMASH K B-B R SH B ZESR, ot 7 = N+ T
MR & VPN IR o BIFS0 RGR P oA = A ) AR
T3 W e Ak 2 B P A0 Ak 4R o

1 RENE

TRIG AR R EH TR TP R 7C BT SR it
) 0 R = A e v T R TR = A4 T, e b R AR
=HhARE RS A ELAR 1000 mm, 75 2000 mm, i K
J& 3 MPa. KA =PRSS N EAR 300 mm, 5 700
mm, A& 4 MPa. iRERAMEAFL GRFEE RS
D S RRIAR doax FIELAED BCA 514, B T4 KA
ZHARIG B RARN 200 mm, KB =R ok
174 60 mm. KA = R4 KB = RO EA N
B IR S B K R AL RS T (LDTD, 7] 4353l
TH A% 3 b JBE 5 03 T 300 D 55 i AR i 30 157 2 ) 1)
o 28 0 R i O R R TR = g K TR = R 1

PRAZ AT 73 5 S L AR HE K AR AR BLR I 1 = N K
AR AL HEAT I &

AT T HEAR R S HE I AR, ARy
Yo, AR, AR 2.63, R =4
TRSRAR LR E 2 R BREEGTR, 5
SR B RBE LA 1o R B KR = ik 96 i Kk AR
ROk LI 2

1007 —— AR
—o— M = AR AL
< sol —o— KR =R
i
g
%
2
g
& 4of
®
by
< 20
0 e . 3 1
1000 100 0.1 0.01

B 1 RERE R R EL

Fig. 1 Grain-size distribution curves (original and test)

B 2 s&AREXIEE
Fig. 2 Comparison of maximum particle sizes
HIAER 0 B R4, B R = Hikie 3t 10
JEERE, )220 em, KRB =HHAL 7> 7 EReRE, &
JZ 10 cm. R AR AR 5) a5 5k, hIRZ 0y 50 Hz.
RN TH ELERIRE . s R ACK A
AT . [ 45 58 U 41 LA 0.1%/min (1) AR TH 2R 55 1)
FEREAT 4 HA R B AR, BRI 5 A W3R
1, RG24 1k 3l R B AR A0 20%.
=1 REESIZEG

Table 1 Control conditions in tests
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2000
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AR =4 1000 200 2.107

KR = 300 60 2.107
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Table 2 Variation of particle breakage B, with confining pressure
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