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Tests on resilient behaviour of polymer rockfill materials
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Abstract: The resilient modulus tests of polymer rockfill materials were performed using a middle-scale triaxial instrument.
Mechanical properties of polymer rockfill materials and their evolution laws of resilient modulus were analysed under unloading and
reloading conditions. The results showed that the volume-contraction was influenced by the confining pressure and stress level
significantly. The specimen gradually changed from the initial state of shear dilation to shear contraction with the increase of
confining pressure. Under high confining pressure, the unloaded volume-contraction increased nonlinearly with the increase of the
stress level. At the confining pressure of 100 kPa, the specimen presented a volume-dilation during unloading, and the values of
unloaded volume-contraction were similar and smaller at different stress levels. The ratio of the average resilient modulus to initial
Young’s modulus was approximately between 3.9 and 4.2 under different confining pressures. The corresponding resilient modulus
at the stress level of 0.7 was similar to the average resilient modulus. The Duncan-Chang model was applied to simulate the resilient
modulus of the polymer rockfill materials, and the resilient modulus coefficient was approximately 4.0 to 4.2 times of the initial

Young’s modulus coefficient in the numerical calculation process.
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1 8 = [l R PER FU 2, RIS A RD A7 7 ) B A A
MIIGRO-6T, AL T, AR} D 2 — PNk 7
BEEREPGE IR KR, FERETVERIX SR SO A, BT R BHE A R R R A7 7E )
BT Em AL SR AR AR BARAEILR, HPUBT AL ) L N B -8l
M T T A AR iy, W HEARRL ) 2 1 o R HAT, it az) 2 N T /KA AR TR
AN TR T B, flan, LAVUEREBAT AU, M S LR A S B R 1R i hi Y
I 2 BRNUKAL FRERIME I, SUANA LA Bl b DR TR, AN KA AL B
LPimE. EEER AR, FTHEEEARN  RHRS RIS @B —M, SR, B,
JIARCERIUARRI I . [H N e JirE b emb = ikMEdr. BARS )1, BRHERBOUAN, &1E
ks HiH: 2016-07-03
HEWH: FRERBEEIES (No. 51479059); sk iiiidE4: (No. 2017B12514)

This work was supported by Program of National Natural Science Foundation of China (51479059) and the Funds for the Central Universities (2017B12514).
EEEE B, B, 1977 4, W, RBIEER, FTENFE L AIHUE RYUE R H AT TAE. E-mail: ygheitu@163.com




1670 = +

J oz 2018 4F

HEFTRE T RS KU (R SR B IE S, AR
1= i ;N R SN = o 1 1V 27 T (1
IEAIEIGTRE . $E A BB Re A/ N LA 1)
A, HEr, #FAN G CHEAT T RABRARE K
PN EETR =3 N ARibuk & A 7 N )
RYIHEAT RN T 2R T 74 18], B e s IR R
B, IO T AR RS T, E T
AT RHPTETRE Sy (BRI B R HEA R
R — TN SRR T T A 2

FT I, A SCRA R =SB UG T R R
ek R SR RS, AT SR HE A R R — T
TNEL RIS TEAR I, 545 & X1 — TR, B 5% [m] g
AR
2 WS BRI R

77 = B B0 1 A5 K F NI K 22 7 T R Ak
EALCIE 1 Fros ), IWFEE AR 10 cm. =24 20 cm,
B K BAN TR 2 50 kN, e K R 1200 kPa.

WS k. MR E RS 3—HRE
4—HEER S 5—il SNl 6—dnRER

1 BTARRR

Fig.1 Electronic universal testing machine

BGPTSR A A HEAURE 0 2 R Lo i HE A 300
BHRRC, $ AR BCER AT A R, JERIBR kLA /s
T 2 mm [RRURL CEEBURE ] 26 52 5 A BRI FLER
8T R YIFEHEACRL N BB 835D A3 O 20 I F 25
ik 2 fros. HEARH T30y 1.61 glem®, AT
#PE D, =0.70, KXFE 5 R, BEE 4cm.
BRYIR A KA A. B BREA R, TR
E PR R IR A N E DY 10 min, 25 1 h SgRE
1k, EREREA 25~35 C. —HaAfEh R RM R
BRI 4%, 20T R AREUEEZ
MRS = RY), Jof A B BHZ 1. 1HCEER &1
e AR AEAC AN, PR B A RS LR
o, SIS, JFRHTISE, I CETRIRRR) 1o
BEAT =Bl A o G IR h N TR HE

ARSI R B % Z ARG 70, AEX TR I A0 22
R OREERRE, 22 50 X A6 45 R A R 2 4 A
W Frulbefl g e s, #HE 2~3h, HETH
AN, e A I T AT EE R F1 95% LA
b, HIRXIEATE e ERE HE S AN D28 5
95%, HJi AL T v SR AN HE AT UKL 2 8] 7] REAF (£
B AR, BT R RS IS IE R BB,
SR HE AR ik SR ATURT s s AT g 2t e AR L HE
k3 s ).

100
80

60

40 \
20 o

ANTEERLAR R B %

L RBAR mm

B2 o RRC L

Fig.2 Grading curve of rockfill materials
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Fig.3 Local schematic of polymer rockfill specimen

B 4 R AT S X LB, AT DUE
AR T BN T @B A A RS ), % e
WAE, In#Es R E AR 5 LR L AR
fEdEA—F, REKE.

BRI ] 25 HE /K BTG, InEk 31 e IR 7)
KPR IR EN R, Rl B E] 0 F EH TR
TSR B AR R N ER S F in
MY BRI D) A 0.6 mm/min, AR B BUE KON
0.3 mm/min. Fril ) EIEGE RPN E] — € M)
VA SR [ R Y T A NP 1= €= R i 45 RN
— €N AKCE S RN, AH R BTN K
R I o, 4924 100, 300, 500 1 700 kPa. il
NI s 435108 0.3, 0.5 0.7 F10.9,



%5 Mo BEAE: ERAHEAR B SRR G 1671

2
(@) BRI N 0% (b) HhTIRiAE Sy 25%
B4 EERUEAR =8 (700 kPa)

Fig.4 Triaxial specimens of polymer rockfill
materials (700 kPa)
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Table 1 Volume-contraction of polymer
rockfill materials (unit: %)

RS s Ui
100 kPa 300 kPa 500 kPa 700 kPa
0.3 -0.013 0.019 0.005 0.026
0.5 -0.013 0.064 0.013 0.045
0.7 -0.019 0.141 0.077 0.115
0.9 / 0.205 0.192 0.211
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Fig.6 Relationships between the ratio of resilient
strain and stress level
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Table 2 Resilient modulus and initial Young’s modulus
of polymer rockfill materials
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500 852 3581 412 4.2 349.6 8.4 41
700 956 376.2 4.04 3.9 370.1 8.4 3.9
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Table 3 Parameters of resilient modulus and initial
Young’s modulus of polymer rockfill materials
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