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Abstract: The tensile strength of gravelly soil is one of the important indexes for resisting the cracking of earth core rockfill
dams. Based on the self-developed uniaxial tensile test mould, a series of uniaxial tensile tests are carried out on the gravel soil
with different gravel contents. Within the range of test parameters, the tensile strength of gravelly soil decreases with the
increasing water content and increases with the increase of dry density. The relationship of tensile strength versus the optimum
water content and the maximum dry density is presented, respectively. For the gravelly soil with the optimum water content and
maximum dry density, as the gravel content increases from 0% to 50%, the tensile strength of specimens decreases from 122.6
kPa to 49.8 kPa linearly. The peak tensile strain and ultimate tensile strain both decrease with the increase of the gravel content.
From the fracture energy analysis, it is found that the tensile capacity of gravelly soil decreases slightly with the increase of the
gravel content. In the case that the specimens with the maximum dry density and the water content higher than the optimum
water content, the comprehensive tensile capacity of the specimens is the strongest. The relevant test results can provide support
for the anti-crack design of high earth and rockfill dams.
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Fig. 1 Schematic diagram of tensile device
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Fig. 2 Gradation curve of core materials
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Table 1 Basic parameters of core materials

TRAEXS R MR BMER RS BERH
EEG w/% wl/% B, KE/%  k(em's')
2.74 30.4 205 10 222 2.0x10°

I8 T VAR A £ P AR A BB R A e R
BEENAER o 28 N TR S 07 70 459 2156 75 2R
H, PEE PR 10 emX 10 om, HRAE 1 TR
MRS, B ORI 20 mm GRFER K
AR 1/5), fm/NRAR RN 2 mm.
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HE K TE A KR &2 451 T AFRBE
i?%m%mm$ﬁﬁk$MEA%ﬁﬁ Ja SR FE
i 2 B R 2 TR AR S R R KT AR
PR FRAE .

R 2 BEREA 0% ~50% FMFALRMNSKEMEATEE
Table 2 Optimum water contents and maximum dry densities of

gravel content from 0% ~50%

BHRE/% 0 10 20 30 40 50

WE KT Y% 175 164 148 133 11.5 10.1
BAFHEE/ (gem® 173 1.82 188 198 201 2.05
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Table 3 Tensile test schemes of gravelly soil

25 BE/ Y% THE/(gem?) IR %
~ 1.73 17.5, 15.5, 19.5
AL 0 1.73, 1.63, 1.53 17.5
0 1.82 16.4, 14.4, 184
1.82, 1.72, 1.62 16.4
" 1.88 14.8, 12.8, 16.8
1.88, 1.78, 1.68 14.8
1.98 133, 11.3, 153
Rt 30 1.88, 1.78, 1.68 13.3
20 2.01 115, 9.5, 13.5
2,01, 1.91, 1.81 11.5
s 2.05 10.1, 8.1, 12.1
2.05, 1.95, 1.85 10.1
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Fig. 3 Tensile stress-strain curves of gravelly soil with different
water contents under different gravel contents and

maximum dry densities
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Fig. 4 Variation of tensile strength with water content under
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different gravel contents
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Fig. 7 Variation of tensile strength with gravel content
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Table 4 Fracture energies and tensile strains of gravelly soil under

different test schemes
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N RSB EREXTBIRGERIRN, K 8 4h i T IBHR
WA CRMLE, HA MR EH&SBIRE
NIRRT KRR TE N E . WU
WEE B BRI, WG/ N IBCN R, 1EB R
BN 25%~40%, WIZLRERI/NSRIRIAE, BikE
HINE] 40% )5, WiZRER MRS ST K, Bk
B 50%0H, WrEEEA 3.5 N/m, I EHRFERL
P ReE AR/ . MR 3 R i TR R R A
SEAKR, fEE ENE L SERAEREET K, M
7 P 288 SR [B) A FH AR D8N, DR TR D EAS
Wrog S, T AR AR R B 7 R S R AR,
W AT A W 2L 75 B IR Y R AR TR IR o

1 1 1 1
10 20 30 40 50

BHR%
8 BHFEMEIFEE X REhk

Fig. 8 Variation of gravel content with fracture energy
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