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Abstract: The CYY formula, proposed by Cao, Youd and Yuan in 2013 and based on the field investigations of gravelly soil
sites liquefied during the 2008 Wenchuan earthquake using the Chinese dynamic penetration test (DPT), has uncertainty
regarding applicability and reliability in practical use. Nevertheless, the DPT has obvious advantages in maneuverability and
economy. In order to verify the reliability, accuracy and practicability of the CYY formula, 29 new gravelly soil sites in total,
26 of which are liquefied during 6 different earthquakes including the 1964 Alaska earthquake in America, the 1976 Friuli
earthquake in Italy, the 1983 Borah Peak earthquake in America, the 2008 Wenchuan earthquake in China, the 2016 Muisne
earthquake in Ecuador, and the 2016 Kaikora earthquake in New Zealand, are selected for China-U S joint borehole drilling and
DPT. The field tests at 14 sites in the Chengdu Plain are mainly completed by the Chinese side, and the rest of tests are mainly
completed by the US side led by Professor Rollins. The results indicate that the Chinese DPT is feasible in different countries

and can effectively penetrate about 20 meters of gravelly soils, and the blow count of DPT can be used as the primary index for
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predicting the liquefaction of gravelly soils. The 26 selected

liquefaction sites consist of soil profiles in undrained conditions

occurrence of liquefaction in gravelly soils. The verification (2013YB100)
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rate for the CYY formula is around 96%, indicating that the CYY formula has high reliability and can be used to predict the

potential for liquefaction in gravelly soils in different countries after necessary corrections such as hammer energy, overburden

pressure, earthquake magnitude, etc.
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Fig. 1 Sketch of drainage conditions in gravelly soils

(2) CYY TRt it A0 - =X



1630 H O+ T OB % M

2019 4

B IR BT X BR A A S BE VPO ) — e AL
WkEA, B, #ErE. SRR TEEN
KRR RGNS, ATHERRE LRSS, SRt —
BT HAPTIRALTRE . Cao ZEPE 2008 41301 HhAE Ak
PR 19 Mz, 28 MR T30
RN, SR T B0 bR R O o RE R, P TR
PEERAVEN TR L A JEIN, FE45 T AR
APPSR TR AT

CRR =exp !
2.12

X N, WIEES I IRSEG PR . A
X (D AN CYY axt.

2008 S HE f5, 2 R I T A R
FEMRRPE LA B %R . G, 2014 4F A5 i Hb R
Cephalonia & 1) — NS A TR FS, R H
KEBA! (F2). 2016 F)8RL /KiZEF, Manta
PO — A0S HER TR, WH KSR A+, M
DR 40~50 cm, FEFERERAE T MRS, HAEEFHEK
SR SKE A A SR BRIORASRIEA R R A T e
(B3>, 2016 FHvG = HjE 1, Wellington FEAE4HY
SN TS, W2 THURBER. . MM,
thgms R ERRA M (B 4). X 3 RHE R — LR
%ﬁ:%ﬁiﬁ%ﬁﬁ%ﬁ%@%%mﬁ@%,ﬂ?
KAL GREPTD A T/KIBESTH S FERRE LML, &
TN, FAHL Tmmmﬁu,ﬂﬁﬁﬁi@%mﬁ
ARGkt

OMR]U—RH—8AO+Q%AQQ}O (1)

2 2014 £ #&BEHE Cephalonia SERAMHMR, L
RSB

Fig. 2 Spurt-out of gravels at Cephalonia Island in Greece during
2014 Cephalonia earthquake and lateral displacement of

embankment induced by liquefaction of gravelly soils!"”

VIS, £ CYY A FESLIN O
R S BEAT T BN AR, ARG 6 I A AR
FIREANE T 1N, 3 AN RRG I, B0
IR Aer 6 A, A7 1 P e R R 2 ko SR
W N TN ENINE 271€ iR Y i Ee S it

Z IR AEAE RO R B, AT D ST 1) A 98

bo

f' ldr 'j 9o
\\ N O e o
Ill,),‘,‘,‘)\\\;

ﬁi%40~50 cm

[ 32016 FJE/NZE /R Manta & ORFHEL R
Fig. 3 Lateral spread induced by liquefaction of gravelly soils at
Manta Port during 2016 Muisne Earthquake in Ecuador!"

& 4 2016 SEF 7 Z HZ Wellington S 2580k K ERFAMH
P

Fig. 4 Large amount of gravelly ejecta observed on a pavement

surface at Thorndon Container Terminal in New Zealand

during 2016 Kaikora earthquake!'”

2 FREEEN RN

T ERE LR, ARETI ORI # bR
RIS TAE B F B ek BN SR N BRI+
B BRI R e SO R HERR SR, BB
TNBRELZ, Ff e iRt AR AR 1. it
s, BAERERR. Blgsr. DAL REAL BEE
SRR RS, TNREAIA 20 & m, A2
BRYE L+ Z ALV SR . 45 T BT IR L2 VR
S, AEREUCEFLE BRI, T3 Al s,
(HR FEEE LB T EE ) 52 8RSk 1A 3
T AE R R .

AU EBA R e E . EE. B
JERZ /R HT 82445 5 [H 1 29 ANERPE 37T T 3)
FifhFRIREE, o, 2008 AU AR TR 14 4
Rt 3 (11 AL, 3 N EBRIL), 1964 EEE



%9 IR, & BRE B R G A R S T 1631
F=1 BRI SR R I8 HIE s B
Table 1 Case histories of gravelly soils selected for verification of CYY formula
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of gravelly soils at Manta Port in Ecuador
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Fig. 10 Verification results of CYY formula using new DPT data
listed in Table 2
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