B35 851 W E L B % R Vol. 35 No. 1
20134 3 A CHINA EARTHQUAKE ENGINEERING JOURNAL March, 2013

WNE L EMREB TRENFFER SRS FER R

E2RMS, P A R A
Q. FEBBRE MBI, Bl 2 M 730000;2. P EMEBHE +HEBTHRESLHE,
H# =M 73000053, Hlt& & LR TREARBI SO, Hilt 2M 7300005
4, ZMBTREFLRTEER. W 22M  730000;5 B R A @R 2REE, Bl 2M 730050 )

B EHALBRUGANZIBRKBAELEGRME, AXLATREAZL G AHHF T XE . K&
R XF XA E A Z AR R ARCE N TR AR E &K MA)(DB62/T25— 3037 —2006)
ERBEAREL, RETAFAE LG R TBAFREINBFE T . (DBESR BEL T,
BB Tk LEEREMHFTHEA AT LR AGIER ;B R(ERRER
HHEN(GB 50011 —2010H f X FAFR EHGBLHNAX AR E T EARXNERD Trof 4
TR EGRAANANFRLEERN AT LRLANOERERXAAAETESEQF R TEE
i & 0.1g.0.15g.,0.2g.0.3g.0.4g FTHafd LRI AFRT EHEEMBELHH 7.8.9,
1113, 2F M FTAHLEAHAANGABA, OWZANFECLHEAANE R EZARERTME)
(DB62/T25—3055—2011)F,

XN B BL; RRRE; WYNRE; HAEE

hES S TU435 XEARIRE. A XEHE: 1000—0844(2013)01—0001—08

DOI:10. 3969/j. issn. 1000—0844. 2013. 01. 0001

Study on Method for Preliminary and Detailed Evaluation
on Liquefaction of Loess Sites

WANG Lan-min'??®, YUAN Zhong-xia''*1, WANG Guo-lie’
(1. Lanzhou Institute o f Seismology, Lanzhou,Gansu 730000, China;
2. Key Laboratory of Loess Earthquake Engineering, CEA, Lanzhou,Gansu 730000, China;
3. Geotechnical Disaster Prevention Engineering Technology Research Center of Gansu Province, Lanzhou,Gansu 730000, China;
4. Lanzhou University of Technology, Lanzhou,Gansu 730000, China;

5. Gansu Province Construction Science Research Institute ,Lanzhou,Gansu 730000, China)

Abstract: Loess liquefaction is a disastrous phenomenon which should be carefully treated to re-
duce the risk. But the relative lacking of both site study results and engineering experience makes
it difficult to evaluate liquefaction potential of loess of construction sites. Through many studies
carried out since 1990's, the understanding for loess liquefaction is improved substantially. As a
result, to incorporate of these studies in seismic code became urgent, but at the same time, new
proposals on loess liquefaction often face scrutiny from engineers. In order to resolve the differ-
ence between laboratory studies and information obtained from field, the two approaches must be
combined and any proposal on evaluation of loess liquefaction should at least sound reasonable by
applying field test data, which is the backbone for geotechnical analysis. Based on previous stud-

ies, this study carried out experiment in laboratory to get understanding of loess liquefaction be-
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havior and the main factors that determined whether the loess sample wound liquefy or not. Then
using feedbacks from engineers on accept method for loess liquefaction evaluation, field data of
saturated loess site were collected, and the liquefaction evaluation method recommended in Chi-
nese "Code for seismic design of buildings" (GB50011-2010) (referred as "national seismic code")
was examined to validate its suitability for loess liquefaction. Through all these efforts, it is
found that the liquefaction of loess cannot be properly evaluated by using the current liquefaction
potential evaluation method in national seismic code. And the laboratory test is good at providing
preliminary evaluation information on weather loess will liquefy or not under certain seismic in-
tensity. For detailed evaluation of loess liquefaction, field data interpretation is more reliable.
Based on these understandings, the proposed method on loess liquefaction is a two stage evalua-
tion: 1) for Preliminary evaluation of loess liquefaction, the age, clay content, shear velocity,
plastic index, degree of saturation should be used to determine weather loess; 2) For detailed e-
valuation of loess liquefaction, the principles behind the Chinese code for seismic design of build-
ings are still valid, but the criteria should be modified to reflect the actual field test data from sat-
urated loess site. It is recommended that SPT reference values or NO, as it represented in national
seismic code should be reduced and a set of more realistic values which are respectively for design
ground motion 0.1 g, 0.15 g, 0.2 g, 0.3 gand 0. 4 g should be 7, 8, 9, 11 and13. This proposal
is accepted by expert during the drafting of "Specification for seismic design of building" of Gansu
province {DB62/T25 — 3055 — 2011), which is a milestone for liquefaction evaluation of loess

sites.
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Fig.1 Stress, pore water pressure and strain time history during liquefaction test of loess.
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Fig. 5 SPT values of saturated layers of different soils.
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saturated layers of different soils
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Table 2 Reference SPT values for liquefaction evaluation
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Table 3 Result of detailed liquefaction evaluation based on Chinese National Seismic design code

RS REWAL L@ SPT Ner B No ds du o
1 Wik 3 7 0.95 16 14 16.4 6
2 WAL 3.7 8.2 0.95 16 16 16. 4 6
3 Wit 2.3 7.4 0.95 16 14 16 6
4 Wik 1.8 8.7 0.95 16 16 16 6
5 WAk 2.3 7.4 0.95 16 14 16 6
6 WAL 1.8 13.3 0.95 16 6 5 5
7 WAk 7.6 14. 6 0.95 16 7 5 5
8 WAL 3.5 6.9 0.95 16 5 6 12
9 Wik 7 8.7 0.95 16 7 6 12
10 L 1.9 4.5 0.95 16 3 6 12
11 Wik 5.5 7.8 0.95 16 6 6 12
12 T 12 9.4 0.95 16 9 6 14
13 WAk 2.5 4.2 0.95 16 3 6 14
14 WAL 4.7 6.4 0.95 16 5 6 14
15 wAk 6.1 8.7 0.95 16 8 6 14
16 wAL 5 3.4 0.95 16 4 6 15
17 WAk 7.5 6.1 0.95 16 5 6 15
18 WAk 7.2 7.8 0.95 16 7 6 15
19 R 12 9.6 0.95 16 10 6 15
20 i 5 7.6 1.05 12 6.6 6 10
21 ik 7 10 1.05 12 10.5 6 10
20 Wik 9 11.4 1.05 12 13.3 6
23 Witk 11 12.4 1.05 12 15.8 6 10
24 WAk 6 8.8 1. 05 12 8.3 6 10
25 Wik 8 10. 5 1.05 12 11.5 6 10
26 Bk 8 11.8 1.05 12 14. 4 6 10
27 Bk 9 12.8 1.05 12 17 6 10
28 WAL 7 8.1 1.05 12 7.3 6 10
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31 Ak 11 12,7 1.05 12 16.5 6 10
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Table 5 Liquefaction evaluation results using recommend

reference SPT value for loess sites
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