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Abstract

Foundation stability under strong earthquakes is one of the key engineering geological issues that
restrict construction in high seismic intensity areas. Based on the site seismic conditions, based on
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the results of the seismic hazard probability analysis, artificially synthesize seismic waves, and
establish a finite element numerical calculation model, input artificially synthesized seismic
waves, and apply different fill heights, different seismic intensities, and different site conditions to
high fill slope The dynamic response under different grading ratios is analyzed, relying on the
huge high filling project of the western plateau airport. Results show that the response of the top
slope of the fill slope is the most severe, the second is the foot of the slope, the middle is the weak-
est, and the displacement and acceleration have significant elevation amplification effects. The fill
slope has typical characteristics of late instability and failure, and is closely related to groundwa-
ter engineering effects, under earthquake. The research results can provide references for similar
engineering design, construction, scientific research, disaster prevention and mitigation in areas
with high earthquake intensity.
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Figure 1. Engineering features of ganzi airport in construction
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Figure 2. Geological Structure Outline of Ganzi Airport
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Figure 3. Terrain and geomorphic features of the engineering area
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Figure 4. Overall distribution characteristics before filling in the study area
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Figure 5. Overall distribution characteristics after filling in the study area
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Figure 6. Computational model of rock and soil layering
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Table 1. Physical and mechanical parameters of calculation model

&=L HERAE T EYIENFSHE

P C/ @/ r/

kpa . (kN/m?) v
EEEItRES 20 32,0 22.0 0.26
AUk L 28 10.0 19.2 0.35
4 AR A RS 25 15.0 20.0 0.28
SR AE R 30 22.0 21.0 0.25
HRAL AR T b 500 40.0 26.1 0.22
R A 1000 45.0 27.3 0.21
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A il R U AT MR B 4 T o HRE SRR () G R FH (L AR S i 78 22 4 1 VP4 ) (GB 17741-2005) [15]
FORFRAEDL (R 22 A VPN BOR SRR ) [161HEREMI 715, AR SOR F (0 R U Bl 51 b R 22 A VP AN 4
EASCR, EERA E R HE R R GRS TR, AR T TR R F AR AR
KN B R ZL AR J o 7K ST AR TNk 8 e 5 7P I B S %

N LHFE A ) B AR S 2 F — A S MRS PR m d 72, SR G R DA e Mgk, 19319F
PR, HgAan(1).

a(t)= f(t)zn:A(cos(wkHy/k) (G|
k=0

Kb w, AL EFEDONRIEQ, 2n) X NS T: A S o 220085 kK M f(t) s
L. ELA HFRR LGRS, B0k — AR a° (t) . THEX IR RS, RIS RS H
i 22 R BE R U A NTTTZE KT I TRk s B AT PR TR BRI R A S B 5 H AR i
REIRZEEERONIE.
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Figure 7. 10% acceleration time history curve
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Figure 8. Ground motion analysis technology route
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Figure 9. Characteristics of permanent deformation of slope with earthquake intensity of

6.5 degrees
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Figure 10. Characteristics of permanent deformation of slopes with earthquake intensity of

8.0 degrees
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Figure 11. Intensity 8.0 Permanent deformation of slope (1:3.0 Gradation)
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Figure 12. Characteristics of permanent deformation of slope after foundation treatment
(1:3.0 Gradation)
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Figure 13. X-direction relative displacement of slope moni-
toring point before replacement
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Figure 14. Relative displacement in X direction of slope monitoring
point after replacement
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Figure 15. Relative displacement in Y direction of monitoring point
of slope surface before replacement
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Figure 16. Relative displacement in Y direction of slope monitoring
point after replacement
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Figure 17. 4# point X-direction peak acceleration
17. 4#e3 X [EUEEINER B
1.2 1
1 .
C
~ 08 m
=
g 0.6
4 — B IHJE-65
¥ 04 — 65
e
bed
0.2 A
O T T T T T 1
0 5 10 15 20 25 30

I IE) ()

Figure 18. 4# point Y-direction peak acceleration
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Figure 19. 6# point X-direction peak acceleration
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Figure 20. 6# point Y-direction peak acceleration
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Figure 21. 1:3.0 Characteristics of permanent deformation of slope foot anti-pressure slope
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Table 2. Changes in peak acceleration at slope monitoring points before and after backpressure
= 2. RIERIERE N SUEEMRE T

=87 St X AR N33 (g) Y [6] WA N3 EE (g)
T & 1.046 0.697
4 KE 0.952 0.655
ZE 0.094 0.042
H 5 #(%) 9.0 6.02
T 1.049 0.743
o KE 1.045 0.586
ZE 0.004 0.157
H 5 #(%) 0.38 21.1
T 1.284 0.859
KE 0.975 0.579
% ZE 0.309 0.28
733 (%) 24.1 32.6

B R AT, SROH AR S A T 5 )t R U 3k N O S A O T R B, RS2
W TRAN S R AL AR AR A B . TR R G X 1Al W N T B2~ 34098k 1 7.5%, 3 BRI A6~ 34398/ 1
28.35%. AT LR H s s it Jith P A 26K P A AR e ) b R I, AT A At 5 2 e I R

@ T3 A RS S s JEE v R TBOR R R AE

A ERAETE X AAAR T, ASIE] R B R B e SLRFAE, e B TS BN S M A 4L 130 14, 15,
16 17#M I 34T E A M, MR ST RS R, e 3,

Table 3. Statistics of ground motion response data at vertical monitoring points on slope tops

= 3. IR TN O] ) o 3t R B A R B R G v

T X [ FH X Y [a) A X Al Y [0
FE/m S #Im A FIm g Mg
102 0.3010 0.1700 1.0238 0.6923

83 0.2567 0.1730 0.5737 0.3740
61 0.2462 0.1604 0.5033 0.4380
42 0.2303 0.1286 0.4760 0.4327
26 0.1841 0.1053 0.5491 0.4947
1.0 0.0484 0.0256 0.4480 0.3220

B B LI SRy e B G, AMRER XL Y MR R R XY AR LR T e SR
EARBUEAMICR R, Wl 22, & 280 X [a) sk 2 5 2 ) 7w B IR B IEA SR OC R, Y [N i
b5 3 [R5 o AR R I H W R AR G R AR

K /N “HVEE TEARI T XY AR A% 5 m) 3R T v R R 0K R R

H,, = 0.0496x>%" )

S,, = 0.026x%4%% 3)
s Ho A X AAERHALEZ (M) Sey N Y RIFHATAIF2 () x N [AIE TS & B (m).
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Figure 22. Relation curve between vertical fill height and X
relative displacement
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Figure 23. Relation curve between vertical fill height and Y
relative displacement
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Table 4. Data statistics of calculation results of ground motions on slope surface monitoring points
= 4. B ERE SNSRI ER R RS

S FEIm X [Al A AR m Y AR RS /m X [ i g Y g A g
116 0.3010 0.1700 1.0238 0.6923
97 0.2906 0.1500 1.0491 0.6711
66.5 0.1926 0.0831 1.0219 0.6982
37 0.1364 0.0595 0.8909 0.5969
16.5 0.0961 0.0534 1.3060 0.9567
1.0 0.0587 0.0182 1.1076 0.8447
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Figure 24. Relationship between slope height and rela-
tive displacement in X direction
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Figure 25. Relationship between slope height and rela-

tive displacement in Y direction
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Y-direction acceleration
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Figure 28. Variation curve of super-pore water pres-
sure under earthquake
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