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Reference blow counts of standard penetration tests used in soil liquefaction
evaluation formulae
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Abstract: The sand liquefaction evaluation formulae based on the standard penetration test (SPT) blow count in China’s seismic
design code are the most widely used and authoritative liquefaction evaluation formula proposed by Chinese scientists, which are
suitable for China’s national conditions. The basic principle of this formula is to use the groundwater level of the site and the burial
depth of the saturated sand layer to correct the reference value of SPT blow count to obtain the critical blow count. The SPT
reference blow counts in this formulae depend on liquefaction data. However, the database used to construct the evaluation formulae
in the codes mainly comes from post earthquake survey and testing data as well as earthquake damage experience of several
earthquakes that occurred in China in the 1960s and 1970s, but the data has not been systematically updated. By adding liquefaction
data from recent earthquakes in China, the number of liquefaction data is significantly increased. Drawing on the theoretical
framework of liquefaction discrimination methods in China’s codes, this paper gives the benchmark values of SPT blow counts
under different intensities through data analysis, and constructs a new liquefaction discrimination formula. To verify the formulae,
back-judgement on the data were performed, and the results indicate the success rates of the new formulae are fairly satisfactory and
keep balance between liquefaction data and non-liquefaction data. The analytical results presented herein can be helpful for revising
liquefaction evaluation methods in seismic design codes.
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Table 7 The recommended values of o4l 0s obtained by

different methods
J7i%: Oy o
Jik 1 -0.01 0.03
Jik2 -0.01 0.01
ik 3 -0.02 0.02
ik 4 -0.02 0.02
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Table 8 Success rates of back-judgement by the proposed

formulae

FBIAR W&iﬂ}% ﬂt‘{m&ﬁﬁ}% AR
FRINZ Y% FRINFE /Y FRINZR %%

Tkl 88.03 82.52 85.59

Jiik 2 87.26 85.92 86.67

Jk3 93.44 77.67 86.45

Jiik 4 88.80 87.38 88.60

TJ 11—74 }iya 84.94 77.18 81.51

GB 50011—2010 #3u 91.51 56.80 76.31

FEBALEIE BT R AR AR, FiRl2 GB 50011 —
2010 AEAT, AR I SEh & ek, SO~
56.8%. XTEEATC 4 FhO7iEASBIIA A 2 2L R
BRIIE, ORI 4 O A S R A R, HAR
M A s P T AR e, Herps
1% 4 1325 2 3R a0 A ) R B BAR

5 4

FRAE. R MRS E P AR R VA SR, R
EHY 7S T RE T SPT B i tb edis e . @i
SR S 0T, B T RS IR A ) s
Ry T /K AL . MRS 2R DL K SPT i Bt v
5%, EETAEMS SR T:

1) B Wk R E T T LR HBRE 1 SPT Ak
Holl, §BARNE T SPT WAL Bdi 12, ¥ &
BHARFY 7E 465 5%, HABALEIE 259 %, M
1L 206 4.

(2) 8% TT 11—74 FUIERAL A 5 5 5 B e
REZE, SR B (v A Bt PE B8 1 Hh R K An . b
SRR B AR DA S bn it BEN T B, W Tk
FURGH AT R B 2R A AT TR
YT, T TR KA AR - R S R AR

(30 5% EUAS 36 AN TR 40 51 2 30 A A 1 [ 1)
FRINR, RIS G A A T B, B A
FCREME B A AR A BSOS AL s, FLAR KR
B IR B AR R A B e A ) )

Z % X W

(1] XK. B KR R (M) dbat: 7 A,
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