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Deformation characteristics of rockfill at small strains
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Abstract: The local displacement transducer( LDT) represents a latest measurement technique in triaxial test. The LDT can be used to increase the
precision of sirain to 0. 001% (10™ %) and to measure the deformation characteristics accurately and continuously in a strain range from less than

0.001% to 1% in a single test. This paper studies the relationships between modulus and strain level or stress level in a small strain range. Some

beneficial conclusions are obtained.
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Fig. I The triaxial apparatus

2.2 BEIBITRRE

TURE B SR AR O A7 8 5 i A 2 1 25t 2 A
(P LR G AR, i BB AR F 2 T AR DL g L R
Ak R IR, 128 )3

A= a’+ b+ c (1)

v SN SCY e i o N 2 Y 1 0 ) Y R A o i B
PRSI G I U L 3% = O B A R0 B
(KA AR L e ) . Ferp 2 A AN R AL R 1
A3 A REIE 9, 10 . & 2(a), (b) 23 A /&8 1E 9 F1 10
SR LDT - 1 1 LDT - 2 fbr g dh 2k, B rpe A0 5z
WIRIRRE 5, SRR IE AL |

5
i
3 |—
S
= 2
] -
0 i L L
-3 -2 -1 0 1 2 3 4 5
BV
5 - (a) #1459

R H/mm

RE/V
(b) @i 10

E 2 CH(9 1 CH(10) BiEHRER
( BB LDT- 1 F1 LDT- 2)
Fig. 2 The calibration of channel 9( LDT- 1)
and channel 10 (LDT- 2)
2.3 MiREER
Bl 3(a) ~ (d) /& 1% =340 E 1) 5 A 5CE HEA R
RIS ¢ SRy € BIKRER . R 7T HLEL, B
R IF 22 T AR AL RS A 8 3 (I = R G T k)
R EBALFE THIN 5 10 45 R, I8 il 1) B2 AE A 1%
BYE) 0. 001% . M) L
(1) FH A0 A0 B8 A 1o 2 (¥ 1R B0 RS FE A BBt 1079,
111 J5 S A - 153 1 il 1) I A8 230 107 ©, i S Ao
Fout, mIAE E i R A ) I RS R A e b — A
B .
(2) PAFRANIE] () 7 32 0 45 1 12 ) 9278 ly 4 A7 78 45
ZEA o 24 ERE I 46 48 He 4 B il 1) 182 AR A58 /N IR R 22
R, WA AT R (KT 0. 1%), =3 3% 2 W



34 o+ I OB O R 2001 4F
FOC [ rmtmaw Lo
e —— R N
8 "
= LL00 :
& g
E < 050t
2 .50 g
b =
0. 00 f—— ) 0.00 ' !
0 0.2 0.4 0.6 0.8 1 0 0.05 0.1
B A £, /% B €5 /%
(a) (b
O rmEmER 0T
- ke e —e— RN
| L ma . —— SRR
) g i — ]
h:q g—* : 0.02
g 0.10 g
R R
i B 0.01
E 0.05 -
== ] i L ! ] . 2
0'mu 0.002 0.004 0.006 0.008 0,01 0. 0 0. 0005 0. 001
PR € /% MW &, /%

B3 ikl E R R E R R R 3 h 4%

Fig. 3 Relationships between stress and strain measured conventionally and locally in the same test
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Fig. 4  Definitions of different deformation modulus
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Fig.5 Relationships between modulus and strain level
( Jilintai main rockfill, measured locally)
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Fig. 6 Relationships between modulus and strain level
( Jilintai main rockfill, measured conventionally)
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( Jilintai main rockfill, measured conventionally and locally)
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Fig. 8 Relationships between modulus and stress level

( Jilintai main rockfill, measured locally)
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Fig.9 Relationships between modulus and stress level
( Jilintai main rockfill, measured conventionally)
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Table 2 Attenuation of deformation modulus( Jilintai, main rockfill)

s . hm...‘ - - h._..‘..” -

""‘50“'| Epe HE i % Esol K E{"ﬂ({?{:/ o
500 kPa 0. 081 91.9 0. 051 94.9
300 kPa 0. 084 91.6 0. 049 95. 1
100 kPa 0. 129 87.1 0. 076 92.4
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Table 3 Attenuation of deformation modulus
( Jilintai, transition rockfill)
m J_‘i"_ E SR Elml
) ESD‘Ir EIII;L\ ﬁiﬁfﬁif T ES(..'I"r Emm ﬁﬂ‘—‘imf o
500 kPa 0. 080 92 0. 054 94. 6
300 kPa 0. 090 91 0. 058 94.2
100 kPa 0.125 87.5 0. 064 93.6
Fx4 TRESTARGHRERER)
Table 4  Attenuation of deformation modulus
( Jilintai, padding rockfill)
Esm- ﬁ‘ an
B K 7 won —
hﬂlf hlllﬂx ﬂ"}l&ﬂlf % E S{J‘F hlllm‘ jﬁtd&ﬂif %
500 kPa 0. 131 86.9 0. 102 89.8
300 kPa 0.123 87.7 0. 089 91. 1
100 kPa 0.135 86.5 0. 087 91.3
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Table 5 Attenuation of deformation modulus

( Hongjiadu, main rockfill)

E-.n' E an
kﬁﬂf EIIIEL\ &@{T‘”’ Yo ﬁiﬂf hmm &Jﬁ:‘}ﬁ‘f Yo
500 kPa 0.08 92 0. 06 94
300 kPa 0.12 88 0.09 91
100 kPa 0.15 85 0. 10 90
#6 THRABRBIFRCGARETER)
Table 6  Attenuation of deformation modulus
( Hongjiadu, transition rockfill)
i E,,t..- Elﬂn
Bk rye e
ESU‘{ Eln:l.\' ﬂﬁ;!% E-"S{J‘Ir Em:l.\' E\E‘E‘fﬁf 6‘/‘{;
500 kPa 0. 062 93.8 0.038 96. 2
300 kPa 0.072 92. 8 0. 039 96. 1
100 kPa 0.121 87.9 0. 079 92. 1
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