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Structural Exploration and Seismic Sand Liquefaction Assessment of North
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Abstract: The North Juma River alluvial fan and its adjacent areas are located at the eastern piedmont of Taihang
Mountains. The surface of this area is covered by Holocene loose sand and silt, and the groundwater depth is
relatively shallow. This area is susceptible to earthquake with a maximum magnitude of 6.5. Sand liquefaction
may occur due to an earthquake. Field geological survey, engineering geological drilling, and high-density
resistivity methods are used to explore the stratigraphic structure characteristics of North Juma River alluvial fan.
Accordingly, the liquefaction risk of saturated sand and silt in the North Juma River alluvial fan is assessed using
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in-situ standard penetration test and indoor dynamic triaxial test. Based on the findings of research:
(1) The alluvial fan of the North Juma River is composed of three groups of sedimentary cycles: The first group is
Holocene fluvial sand, sand gravel, and gravel stratum distributed in the paleochannel of the southern branch of
the North Juma River; The second group is the Late Pleistocene to Holocene alluvial-proluvial facies sedimentary
stratum with a buried depth of about 15 m. The upper part of the alluvial-proluvial facies sedimentary stratum is
comprised of sub-sand while the lower part is comprised of fine, silt sand; The third group is the late Pleistocene
proluvial facies sedimentary stratum with a buried depth of more than 15 m. The upper part of the proluvial facies
sedimentary stratum is comprised of silty loam, the middle part is comprised of sandy soil and fine silt, and the
lower part is comprised of pebbles. (2) There is a liquefaction risk of saturated sand and silty sand in North Juma
River alluvial fan. Based on the liquefaction evaluation results of the standard penetration method, the sand
liquefaction level on the southern margin of the alluvial fan is slight, and the eastern margin of the alluvial fan
near Zhuozhou City is medium. (3) The liquefaction risk of sand in the alluvial fan of North Juma River increases
with an increase in earthquake magnitude and intensity. When the earthquake intensity of VIl and VIl occurs due to
a near-field earthquake of M6.5, sand liquefaction will occur in the alluvial fan of North Juma River.

Key words: saturated sand; liquefaction risk of sand; dynamic triaxial test; standard penetration test;

anti-liquefaction shear stress method
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Table 3 Liquefaction assessment results by the standard penetration test

EhifLgn s Foyia *’Tf’i?: B I S o 45 S e o 4K AH N 2 WALEIR ARAEEC WIRER
4t 5.17 14 13 T % Ak
4 6.17 15 8 FAH Ak
SYZKO01 4wk 7.17 16 15 ik Ak 5.62 27
rhb 15.17 21 19 g Wtk
rhik 16.17 22 20 g Ak
4irb 12.15 16 12 % Ak
R 13.15 17 10 NI Ak
SYZKO03 R 14.15 17 11 T % Ak 5.64 B
4 15.15 18 13 liiE] Ak
R 16.15 18 16 Hi% Ak
s 11.15 20 13 T % Ak
o+ 12.15 20 15 T % Ak
Sy7Koa s 15.15 22 21 g Ak 403 o
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R 17.15 23 21 Hi Ak
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Table 4 Physical property parameters of sand
sapp B TR Im W JF%V%/ FKEI E'ijﬂﬁ%:rﬁl %/Jx?%;rﬁl
(g/cm®) % (g/cm®) (g/ecm®)
ot 5.15~6.15 2.7 1.41 26.3 1.66 1.13
b2 8.15~9.15 2.68 1.51 24.7 1.74 1.24
g 11.15~12.15 2.68 1.58 25.4 1.79 1.27
rhb 15.15~16.15 2.68 1.60 26.1 1.79 1.26
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a—H +; b—R b, c—4uEb; d—his,
a-silt; b-silty sand; c—fine sands; d—medium sand.
B3 AENEHSRIAROR K Rk

Fig. 3 Relation curve of dynamic stress and destroy vibration number for samples
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a—H +; b—R b, c—4uEb; d—his,
a-silt; b-silty sand; c—fine sands; d—-medium sand.
B4 RAHRER S S8R R 5% R hik

Fig. 4 Relation curve of liquefaction stress ratio and destroy vibration number for samples
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KRR S T 002 W P0RAE 39 1 7 7, T
TAITE:

T, = Cra\',;—;(.J @)

K o AW BRI ), kPa; C, A%
JE B RN = N 4 R 22 S N RS OE R B, AT
0.66~0.61; o, A=A FAL /= AEARIETT, kPa,
326 HEMEEATHELFEHEEAN

W I FsF ) AS 000 725 £k ) 7 B 87 T B Ak o A
— 8 SRR AR B S B N ) o, AU

r, =0.65K %72 (4)

Kz WP HIIREE, m; Y RIRE 2 LRk
AR RREE, KN/mM3, R KA T i
FE o amex NWHUESNE(E IR g M N E,
mis’. K R0 P R A, %4 z < 9.15 m A,
K=1.0-0.00765z; *49.15 m< z <23 mH, K=1.174- 0.0267 2,

Xof B ST o 7 7 25 | A 1 A5 SO 4 B9 v
IR PR BTN 1, Mo s o I, e D+
WAk, RZA KA WA (EERAME, 1990).

= B 45 (2029) 4 Pk 7K — o L1 V4R T 7 b
R LR R 6.5, FINIRAE(2017)HE K N K 45
BIBTEH R KRR N 6.5 2%, WTEm KRS HE
KA e A FE yn] wp R R R 208 3 Ml X AR VI~V
JEH R RS o K B ML A Ab 1) 2t 7 U8 T Ak A S 880 5%
W, SERAEFRRELN Ry 8 ¥k, 12 WA 20 KA, Xf

INE 1) b R B RE 43 551 oA VI, VIDRIVIN(SR [ 4245, 2008;
e X, 2011), WK 4 @+ BB ALIN ) He SRR
K 04l200-1gN; R MIZR, AS[RIIR U R ) 8l 77 L,
HR A 23 20 (3) M =X (4) 40 Sl 3 s b = 0 v £k B39
TR R AERBY N A EAE BTN ) 5 )R
OB AR BE 2 HUAE F AR R 0 0 A 5 B 1) 2 8 (O
254, 1994):

F=— )

A >1md, KW, Fo=10b T R
RS, B <IWEARAERAL. B AR B Z5 R 0L
%5,

®5 m=HRIERAFIRILE
Table 5 Liquefaction assessment results based on
the dynamic triaxial test

TR e
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WELE) AT BE Tk

Wt 0.26 7.6 32 042 AW

8(\1) w017 7.6 48 064 ANiEfL
M 0.21 13.3 6.1 046 AiEft
FEb 0.22 19.5 72 037 Ak
MLt 023 6.7 9.7 145 Witk
W 015 7.1 14.5 2.06 Wtk

12(VII) .
gim>  0.19 12.2 18.2 1.49 Wtk
HEb 0.20 18.1 21.7 1.20 WAk
¥t 019 5.6 195 349 Wk
W 0.4 6.3 29.1 459 Ak

20(VIIy

b 017 10.9 36.3 3.33 AL
Rk 0.18 16.4 43.3 2.65 Witk
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