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Experimental research on soil water characteristic curve of parallel
specimens and its influence on mechanical behavior
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Abstract: The drying tests on eight triaxial specimens with the same remolding condition are carried out for soil water
characteristic curve (SWCC). The differences of SWCC are compared. The unconfined compressive strength tests on seven
effective specimens after SWCC tests are carried out. The relationships of shear force-shear displacement, peak
strength-saturation degree, and saturation degree-time are investigated for analyzing the mechanical behavior of specimens. The
results show that there are significant differences for SWCC in a certain range of matric suction, and with the increase of matrix
suction SWCC will tend to be uniform. After SWCCs tests are finished, differences of equilibrium saturation degree between
parallel specimens are very small because of high matrix suction, and then the peak strength and equilibrium saturation degree
do not have necessary connection. At a certain range of matric suction, the specimens with similar curves of saturation degree
versus time have approximate mechanical behavior. Because the pore ranges corresponding to this range of matric suction play
a leading role in the specimens, the uniformity of specimens will be studied by the corresponding curves of saturation degree
versus time.
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Fig. 1 Grain-size distribution curve
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Fig. 2 Preparation of triaxial specimen
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Table 1 Parameters of specimens
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WS R .

/(g em™) /% I~ TR B /%
S01 1.711 19.90 41.13
S02 1.709 20.32 40.61
S03 1.715 20.17 40.24
S04 1.711 20.13 40.27
S05 1.714 20.20 40.21
S06 1.710 20.12 39.84
S07 1.712 20.01 40.57
S08 1.713 20.32 39.94
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Fig. 3 Stress-strain controlled triaxial shear permeation test

apparatus

2 TIKEFHERZIIE A

MRIFIRIGLE R, WU 1 kPa FER 1 FikFEA
RAHK, RIK 1 kPa &R /11 N SWCC L £,
AIFEERT AL bR 2R R SE 8RR SWCCo 7R IR IR R i
FE S06 75 = A p A e, R R SRR 1314 2
e, RIZRFER) SWCC 45 S ARAEATHFE, HM
AR AT TE M PR 5 B

4 o T 7 A =R SWCC, B 5 B T
TERRFETRW AT, AT URE ] P v R B ) ek 22
o MW 4 FrTLEH, 18 20 kPa R AR, 74
TRRE BRI B GG tH IRBOR 22 5, B 5 2 SR B2 AE

XTLEIE S R g S mT LLE H H 20 kPa 25 /T )5,
Ze B Bl & 2L R T O BE T g/, BRMELE 350 kPa 2
W A e, ZEAEIINESE, (HEE TR ZE A
SN FIR TR, BEE IR i3, SwCC
28 22 Sl IR N e T — 3 X150 5 50wk 13
147 B 45 B —30, #54 Jotisankasa 25" W) CNTE
PRI TR, KA fhh 2 06 A 235 ) R A SR 0 )
T T ¥ 5 45

—=—s01

—e— S02

—a— 503

—— S04

—v— 505

—a&— S07
—e— S08

I I I I I 1 i
0 50 100 150 200 250 300 350 400 450 500
FE S1/kPa

E 4 HEIFAFHTH 7 =il EER SWCC
Fig. 4 SWCCs of seven triaxial specimens with same original
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Fig. 5 Maximun differences of equilibrium saturation degree
under different matric suctions
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Fig. 6 Curves of shear stress versus horizontal displacement
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Fig. 7 Relationship between peak strength and equilibrium
saturation degree
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Fig. 8 Curves of saturation degree versus time
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Fig. 9 Two typical packing systems of ball-shaped particles
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