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Post-liquefaction Behavior under Monotonic Loading of a Silty Sand

A I R Kang, Byung-Hee
LS R Park, Keun-Bo
49 A7 Kang, Dae-Seang

Abstract

The undrained monotonic triaxial tests were performed with the silty sand of medium relative density(Dr=50%) to investigale
the post-liquefaction menotenic behavior and the effects of the consolidation pressure ratio{ ¢,/ o,.") on this behavior, The
specimens were consolidaled at four different consolidation pressure rafios, 1.0, 0.7, 0.55 and K.

The test results show that both the failure line and the phase transformation line on p'-q diagram for the silly sand with no
previous liquefaction are drawn as unique straight line passing through the origin respectively, regardless of the confining
pressure and consolidation pressure ratio. And the phase transformation resistance increases with the inerease of the confining
pressure, but tends 1o be almost same for all consolidation pressure ratios.

However, the post-liquefaction monotonic resistance such as phase transformation resistance was lower than the
pre-liquefaction for the isotropically consalidated specimen, but higher for the anisotropically consolidated specimens. 1 is also
found that the slopes of both failure line and phase transformation line generally increase due to the previous liquefaction

irrespective of the consolidation pressure ratio, but increase more specially in the case of isotropic consolidation.
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Tahle 1. Physical propertiss of the silty sand
Fine content({#200 sieve)(%) 30
Coefficient of uniformity, C, 3 80
Effective size, Dy(mm) 0.05
Average size, Dy lmm) 017
Max. void ratio, 8 max 090
Min. void ratio, & mn 0.47
Specific gravity, Gy 2 68
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Table 2. Sumrmary of test resulis for pre~liquefaction monatanic loading tnaxial tests

Mean Relative density(Void rato} D.{%).| Phase transformation
Test No B value consolidatian (a) noinl{kPa) b
pressure After (degree)
p. {kPa) initial consolidation Prr APz
SB-1 0-50 0.98 50 50 2(0.833) 55 1{0.862) 2B 36
SB—1.0-100 099 100 50.2(0.683) 53.6(0 647} 59 77 37.8
58—-1 0-1450 0.28 150 50.1(0 684} 58 9(0 645) o8 121
SB—0 7-50 09y 40 50.1(0.684) 54.6(0.647) 30 38
5B—0.7-100 099 80 49.5(0.685) 57.5(0 852) h% 71 37.8
5B-0.7-150 097 120 49 8{0.685) 58.6{0 647) 87 110
SB-0.55-50 089 35 50 1(0.684) 55 3(0.681) 29 v
SB—-0 55-100 0.98 70 50.1(0 684) 56 2(0.657) &1 75 37.9
5B-0.65-150 097 105 50.1{0.684) 56.3(0.657} 8% 110
SB—-K.—50 097 37 50.1{(0.684)] 56.4{0 B57) 3 37
SB—K,—~100 098 £3.3 50 1(0.684) 56.1(0 658) 59 74 37.9
SB~-K,—150 ‘ 0.97 85 50.1(0.684) 57.2(0.653) a8 110
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Fig. 1. Stress-stran curves and effective stress paths in preliquefaction monatonic loading for W ,=1.0
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Table 3. Summary of test results for post-liquefaction monatanic loading triaxial tests
Mean Relative density(Vaid razig) Phase '
B |consolidatio D, (%), (e) Number of | transformation b
Test No. I 0 pressure ' cyclas ai point(kPa) f
value )
. Aftar Post— liquefaction (cegree)
p. (kPa) initial pPpr qpT
consolidation| liguefaction
S—-1.0-50 | 0.92 50 44.8(0.685) 55 3(0.661) 64 9(0.620) 49 18 28
S—1.0—-100 | 0.99 100 50.1(0 684} 57.3(0 BA3) 64.9(0.620) 29 24 38 g8
5-1.0-180 | £.99 150 50.1{(0.684)} 59.7(0 642) 65.3(0.618) g4 30 a7
S—0.7-50 | 0.99 40 50.2{0.683) 56.1(0.658) 59.1(0 658} 246 44 55
5-0.7-100 | 0.99 80 49,8(0.685) 57.5(0.652) 60.7(0 638) 24 86 110 38.2
5-0.7-150| 0.9¢ 120 49.9(0.688) 59.4(0.643) 60.9(0.637) 49 124 161
5-0.55-60| 0.99 a5 50 2(0.683) 54.8(0.663) 56.8(0 B55) 107 30 44
5—-0.55-100| 0.99 70 50.2{0.683} 57.4(0.852) 59.3(0.644) 49 75 101 38.6
S—055-150( 0.99 105 50 1(0.684} 58 7(0.647) 80 7(0.638) 51 124 174
S5—K,—50 0.99 .7 50.1{0 684) 55.0(0 683) 56 0(0 658) o2 35 47
S—Ko—100 | 0.99 63.3 50.1(0.684) 57.3(0.653) 58.4(0.648) a7 76 101 38 4
S—Ko—150 | 0.98 a5 50.1(0.684) 56 2(0.657) 57.7(0.651) 60 105 141
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Fig. 5. Effective stress paths in pre-liquefaction monotonic
loading for sity sands censolidated at various

consolidation pressure ratios
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Fig 17. Relationship between qofp’ and su/p.” in post
-liguefaction monotenic loading
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