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Correlation between Characteristics of Yellow River Terraces

and Seismic Ground Motion Parameters
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Abstract: In this paper, the Yellow River terraces T,, T,. T,, T,, and T, in Lanzhou basin,
which are related to the distribution of construction projects, were divided on the basis of existing
data, and 201 models of soil layers for seismic response were established. Surface ground motion
parameters of the deposit terrace in Lanzhou basin, with 10% probability of exceedance in 50
years, were obtained. The correlation between the deposit terraces and the seismic ground motion
parameters, such as peak acceleration A, and the characteristic period T, of acceleration response
spectrum, were analyzed. Results showed that the overburden thickness of terrace from T, to T,
was positively correlated with the peak acceleration A,, with 10% probability of exceedance in 50
years. The overburden thickness of T; terrace and above had a significant decreasing effect on the

increase of A,. T, value increased with increasing overburden thickness of the terrace from T, to
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T, , but no longer increased synchronously when the overburden thickness increased to a certain

extent, indicating that the influence of overburden thickness of the terrace on T, was limited.
There was no relationship between elevation of terraces and surface ground motion parameters
with 10% probability of exceedance in 50 years.
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Fig.1 Division of Yellow River terraces and distribution of seismic response model for soil layers in Lanzhou basin
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Table 2 Thickness, height, and seismic ground motion parameters of terrace overburden in Lanzhou basin ({=0.05)

W4 EX NS} B R W T AR 2 50 a MR 102
Il 2 .
%F{/m /1’11 S{Z‘iéjj—:ﬁ—rg/m Am/g Tg/s ‘Bm
To 1505~1 515 8§~12 9.8 0.217 0.40 2.5
= Tin - 12~20 . -
T Tis 1520~1 535 16~23 14.7~17.5 0.238~0.246 0.45 2.5
Tz\ - 15~33 - -

y 540~1 ¢ —_— 3.7~25. .258~0. R .
T, Tos 1 540~1 560 17<36 23.7 5.2 0.258~0.268 0.50 2.6
Ts 1 595~1 640 32~49 37.4 0.244 0.55 2.7
T, 1680~1 720 43~63 52.5 0.250 0.55 2.7

T TinAE sl Tt , Tost ST eg T 220 . T2 IR .

JZE ZH s AT LR B DY 205 i A U 4 S e B ST Al )
DAL T 255 T LR B AR BE A . 0 B, 22
ZEM T Ty T, Ty AT, Bt 25 55 2 )5 B 52 3%
M. To T M T, B b bl B 56 )2 5 0 Y
K50 A B R 1000 W (EL IR 2 AL, 3 Hir i K

T, T, Priusd o 228K E B A, R
/N 2Ca) ], Ty F1 Ty B 50 4588 AR 10%
b 7% 2 B R 1O 5 0 SE T, B SR W RRAE
T, B %I IF b A8 56 - 5w F R4 . & T, M T,
B Hi 335 0E B S8R i 7 5 3508 B S BRI L 28 9



541 % 45 1 W0 9B I I M 5 Ml 7 S B 1 e T 5 1237

SR AR G R AR SELE 2(b) T, BEH 22 M
ﬁ{i’rﬁ Ty~ T B Hu B 5 B M0 B2 =5 )2 )5 32 9 384 o, 1%
A GALGE T, AEHS . T4 B Mo B 55 2 2 1Y R
Pl T, AR K ol i I 3
JRUR P B

ST FLAE AT e B S A I AL R
KAGHEL B OB X 55 )2 5 BE AN BURR, A S 4
2 R R B — s R R A S kAR,
L2 M To~T, Bri A, 585 2R E S
E ARG B, IF WA [8) 2678 R, B 3% 2% th BRI &

A, /gal
600_21 0.22 0.23 0.24 0.25 0.26 0.27
55t TR
[ T &b
NV CTam
45 | TR
T T, Fr i
40 L g 50 al0%4,,
£ [T 50 al0%T,
o351 :
L
w30
i
25
20 |
15 F
10 | )
3 H i H i 1 1 I
0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70
T/s
(a)
10 000 10 000 10 000
T, T, T,
1000 1000 1 000
= = =
) &8 =
(,)m Il I \ COG f/j“
100 \ 100 \ 100 \
1 1
by 0.10 1.00 10.00 1801 0.10 1.00 10.00 001 0.10 1.00 10.00
T/s T/s T/s
10 000 1 000 _
T, T, /&\
1000 - "’/ \
= =
20 0
vy 123

100 \

T/s

1
8.01 0.10 1.00 10.00 0.01 0.10 1.00 10.00

100 \ ,
E I \

) T/s
(b)

B2 BBLEEREL SOFRAME 0N EDLHX Z (DF AR EH#EE (D)

Fig.2 Correlation between thickness of terrace overburden and seismic ground motion parameters

with 10% probability of exceedance in 50 years (a) and surface response spectrum (b)
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Fig.3 Correlation between terrace height and seismic ground motion parameters with 10% probability

of exceedance in 50 years (a) and surface normalized response spectrum (b)
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