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Sensitivity analysis of influence factors of post-construction settlement
on loess high fill embankment
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Abstract; Under the background of loess high fill engineering in Liiliang Airport, the deforma-
tion and aging parameters are obtained by means of the uniaxial consolidation creep test indoors.
The sensitivity to settlement of loess high embankment post-construction is studied by the finite
element method. The factors of embankment—height of fill, filling rate, degree of compaction
and moisture content and the original foundation factors—influence depth of dynamic compaction,
pile length, pile spacing and pile diameter of gravel pile method on the post-construction settle-
ment are quantitatively analyzed. The sensitivity coefficient of post-construction settlement is
presented based on the factors. Results show that the loess high fill settlement increases expo-
nentially with filling height, increases linearly with filling rate with moisture content decreasing
linearly with degree of compaction, influence depth of dynamic compaction, pile diameter and pile
length, and increases logarithmically with pile spacing. The loess high embankment settlement of
post-construction is the most sensitive to the degree of compaction.

Key words: loess high fill embankment; finite element method; post-construction settlement;
sensitivity coefficient

BEH HPY IR SCR L R I S A R P B SEDTRE AL . SCHRL 3 1R D 5 A1 BEURL T 46 155 742
i DX 38 BN Y I 4% 1, B e BT DO 1R) 8L H I W T T R BT DR LA . SCER 4 10 9T T /0O
W ENAME R SR T R OO B S R Sk A R R D OB T L DX 5 T R R
[1-2 003 BB IE T S [ B0 O 40 BORF O SR R0 B0 k. SCHRES-6 1SR L LB ——m bl 0 TR
T ULRE R  BOoR AL AR AR RS 5 A e A OB 2 8% 5 SR BE D IE U S Pt T L 23 SIS T

KFRmE®: 2017-01-10

EEWE: BXARRFILS BT H (51308456,51678484) ; PR 1H 4 [ AR AL 2 ZE R B 58 %) i 135 H (2015]M5175) 5
Bevhs B+ e 5 TR A SR = R AR BB H (16]S073)

EHE /A Fmam, A ST Oy ok o - BB TE TR L S O BV AT BT . E-mail: 1392882517 @qq. com

BHAEE: 7.5 802 R 015005 m A TR 8l 12 SR 2 BTt AR E P43 T . E-mail: ningli@xaut. edu. cn



JEL I 5 A5 < B e T TR DR R i IR 2R SO A AT 93

DX 52 5% i Joi v RO 3t e T e L S A TR AR E P ML
. SCHRL7IRESE 1 Il XL TR e 5 A L%
A6 S AR MU o T B b I R O T T HL D . A
E A 1Y 8 L B W58 SCERES-9 098 1 IR & 3
ML AL BT DU . STHRRC10 R 4 F
ANEFSE 7 2 00 1 B O B SR DURE . U
C11-12 P58 7 & T 05 28 3 9 19 8 4 s 007 T 5 0t
W R S DA R 5 R B e I 2808 T AR 8 8 BT T
DTN . SCHRL 13 W 9T 1 8 - i BT i B T S
AP o DAL R B A 1SR T 22 M ik A
T Bt 5 A [ 26 1 g 005 L e 25 1R AL, AT 0 o Y
S AN S A (B (H BE ) 2 U5 5 U0 R 2
PR 2% B BB AE T TEAR 2

ASCRLILPY 5 R ALK 56 B 75 5 R [ 25
U AR 0 AR A 1S 2 80 R PLAXIS A7 BROCH 1
3 331 Xk L5 AR 52 0 T A DR 3R R i e R e 1S T
DU A7 M o 45 H 2% DR Z 52 e o vy U7 T DR
FUAE 0 Hh TS DR AN ] A 3R A0 SO R/

1 ITEHR

BRHL AT BRM I IR SN B R X
25 20.5 km JER N X AHL Y, TRERRE XA T
5 Ho i E UG O 4 e v B FE TN L 3 B K AR
VAP e b A, B AR L . BRI IZ O TR
BEBL AN 1 PR .

XA -y

R L FEVy:]

R FE vy &

Fig. 1 3D-diagram of the loess high embankment
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Tab. 1 Schemes of single factor numerical research

W EE/m 35.0 50.0 65.0 80.0 100.0
WE®EE/ (m/d) 0.3 0.5 0.8 1.0 1.5
55 BE 0.80 0.85 0.90 0.95 0.98
K&/ % 13.5 14.5 17.0 19.0 21.0
PRSIV E /m 1.0 2.0 3.0 4.0 5.0

HE 8] #E /m 0.6 0.8 1.0 1.2 1.4
WEAE /m 0.2 0.3 0.5 0.7 1.0
B /m 10.0 12.0 15.0 18.0 20.0
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Tab. 2 Physical and mechanical parameters of soils

SRR KR NE AR R IES KB BEH®  BIEER BEBD BIER

+IRA W i E,/ {Ft& hC/ Bfa BEv. BEry./ BREER/BEFRBE/ WIER MR TR
MPa ®kPa ¢/ (KN/m)  (kN/m®)  (mm/d)  (mm/d) A" k" e

# L)z 39.0 0.3 72.4 28.8 20. 70 21. 50 0.01 0.01 0.007  0.00065 0.00022

Q # LR 36.8 0.3 30.0 25.0 16. 90 17. 80 2. 50 2. 50 0.018 0.00180 0.00060
WHAZE  20000.0 0.3 200.0 35.0 22. 00 24. 50 — — — — —

WMAZG5m) 17.5 0 0.3 43.0  26.2 18. 64 20. 03 1. 80 1. 80 0.019  0.00190 0.00063

WMAZGOom) 255 0.3 43.0  26.2 18. 64 20. 03 1. 80 1. 80 0.023 0.00230 0.00077

WAZ6E5m)  30.0 0.3 43.0  26.2 18. 64 20. 03 1. 80 1. 80 0.026 0.00260 0.00087

WAZG0m)  31.0 0.3 43.0  26.2 18. 64 20. 03 1. 80 1. 80 0.030 0.00300 0.00100

WAEJFEA00m) 33.0 0.3 43.0 26.2 18. 64 20.03 1. 80 1. 80 0.035 0.00350 0.00116
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Tab. 3 Stable post-construction settlement

of embankment factors

B EE/m 35 50 65 80 100
TPl /m  0.159 0.240 0.286 0.519 0.832
HAHEKR/(m/d) 0.3 0.5 0.8 1.0 1.5
TJEUUME/m  0.263 0.304 0.363 0.388 0.480
i i s 0.80 0.85 0.90 0.95 0.98
TJRUiREE/m  0.389 0.368 0.307 0.280 0.254
FKE/ % 13.5 14.5 17.0 19.0 21.0
TSPl /m  0.262 0.304 0.312 0.341 0.325
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Fig. 3 Relationship between post-construction settlements of embankment factors and time
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Fig. 4 Stable settlement curves of embankment factors of post-construction
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Fig. 5 Relationship between post-construction settlements of original ground factors and time
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Tab. 4 Stable post-construction settlement

of original ground factors
PRI /m 1.0 2.0 3.0 4.0
TJR VIR /m
i H] FE /m 0.6 0.8 1.0 1.2 1.4

(2]
(=)
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P /m 10.0 12.0 15.0 18.0  20.0
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Fig. 6 Stable settlement curves of original ground factors of post-construction
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Tab. 5 Sensitivity coefficient of loess high embankment

factors of post-construction settlement
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