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Mountain Road Widening Embankment Additional Settlement
Due to Balance Weight Retaining Wall Extraversion
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Abstract; The retaining structures including the balance weight retaining wall were set up outside the
new embankment unilaterally in mountain region highway embankment widening reconstruction. The finite
element software phase’ was used to build a detailed numerical model for describing the interaction between
soil and wall, which introduced the joint element. Based on two-step approach, the nonzero displacement

constraints were imposed on metope to simulate translational and rotational (RBT) active extraversion de-
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flection of the retaining wall. The effect of the different deformation amount of active extraversion deflec-

tion in the retaining wall on the embankment differential settlement was analyzed. The results were veri-

fied and compared with the test results of geotechnical centrifuge model. It shows that the rigid retaining

wall is interacted and interdependent well with the new and old embankment. Additional differential settle-

ment, which is caused by the active extraversion deflection of retaining wall, is 51% to 67 % of total dif-

ferential settlement when the ratio of the extraversion value to wall height is 1% to 3 %.

Key words: mountain region highway; embankment widening reconstruction; retaining wall active ex-

traversion deflection; additional differential settlement; FEM
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Fig.1 FEM calculation model (not to scale, unit; m)
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Tab.1 Soil and retaining wall material parameters

E Y c ¢
/MPa Y J(kNem %) /kPa /)
3 | IH 3 120 0.30 22 27/27  26.5/26.5
A 24 0.38 20 5/5 25/25
455 25 000 0.20 24 35/— 10.5/—
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Fig. 2 Retaining wall outward displacement diagram
2 FEHEERSWEITE

2.1 HEEE\EHIMAR EHIIMAEM R REREE

Xtk

P 3 FT 7 O 4 LS sl A 3= s AMBUE £ )5
BT IH B R 0 B L% 2 I CRLAE - m) S e B BT R
PR~ 25 350 200 w0 SRL RS A X BORfE B R A T
T % P S o T I R A A ) L RS B D L Y i
TS B A A A T AR R L T LR B T TR K B
P RE P 5 RBT 3= g M AE {7 5 1 3 K
T 1E 6 5 1) G 2 8% 5 8 i o LS Wi Y [ 2 4 0
ZIH .



%9 o B AU B SMEUR 1 DX 2% B G TE B R TR Y 52 ) 139

2.2 HEBREMELIESETEMIBHHNETE
e
B3 g il 78S g i s A% RBT #E5X 5
Bl S AL A T T 1 % R T TR I3 L T4 B Ak 5 12
7 1) ) 73 A1

Total
Displacement
m

0.0000 | {
0.0040 | |\

Ca) 4 1 355 9 By St

(LRBT FE sh4Mii (e=0. 10 m)

()RBT E#IMI(e=0. 15 m)

(DRBT FE 8hFMii (e=0. 20 m)

(e)RBT FE #h4Mii (e=0. 25 m)

(HORBT F 3 4Mii (e=0. 30 m)
B3 BEFELEEEHxHCGEL M
B B () B F 1 20)
Fig. 3 Total displacement contour (unit; m)
and deformed mesh (scaling factor: 20)
after wall outward displacement

AU B2 B R 4 B S B AIKIR R 1)
A b LB AXE & B 2R B SR T H AR B
b g L 5 b 5 0k 1 T T T R R
A, 3 I AR 5 R AR v 4 A PR o Y TR O SR TR
A G DI 4514 4 58 35k 5 R 1% 56 487 42 10 T 40
REAIXT B HH 3l B B4 & 4 3t 78 43 10 W) Ak B4
% 55 Y ik 00k A e v M BB IO 5 Y
b B G5 AR A 0 A R OR RE 2 FE R i S A
M, RS 5% 2.5 m B8 04 A 5 & 3L b iR AR
FHL 29 1.0 m 3 [ 58 09 3 B 56 0 e il 4k 22 1k P 22
RECRE LA 25 P4 1 355 Bl B S i 23 [ TR
i 2 H IG5 = T 7E Y 5% RBT =5 3h AMui AR {7 2 4%
KI5 1230 BT 9 i 4 528 7 722 oy vl s BIAIR. T B
TR 2R A RBUR 2R /0 A, P 0 &
Bl AMIAR 7 J5 T It % T IAT Y 4% 25 A8 A5 A 0 B g
UURE G AR AR %= 76 5 Fp RBT A8 it T
S KT e 189 R 35 07 i % 5k T 00 X 1z A T U
B IRFEAE A L AMU. Bi%E RBT 30 /Ml
PN P A T % i T TR T e A s L 1 3 B ik
J7 ] RSO ZRPE R T, B IH B S M UM R A BT
BT 42 1T TOURB B O, i A 5 I8 R 9 8 )5 B e K K9\ 1)
2ue oy kAL EY A .
W SCHRL2 THr T80 2 A% 8 1H #6535 0 1 7T e il 2
— I TR 4 N, ATzl 2 KRB 3 B
7e B AR N AT B AR B OE T H AR B i
KUTFEAA 220 38 mm, 1fij A% SC 7 3% 8 1% 55 38 50 5¢ B
B S RUTREAE D 64 mm, 15 5 AH LL o i 208 25 2 e
KAEFAE—E W25 5 T Rg SR 2 - D W & 43 501 ok
Phase” fil Plaxis #{F I J AR £ M 43 A » W6 & + 1K
BESHC R BN 1RO B CBOE N S A
S5 2) B e B LI U5 AN R STk (2 ]2k KR
Oy 25 A0 LA T AR AR R Ol — UM B 5 3) Sk
[2 15k H Interface B ICHRLHL + —55 AH B /E 4 4% 5



140 WG 2 40 C AR

2016 4

TR0 AR AVE R ) Ak B SRR 20X 3 A
FH o AR rp 4y 5 4R R Joint 85T B 1K T L
P i - T S R fh T R R A AN X T Bl o AT AT B
FLSE RO B SRS

R 4 0 2 7K B B /m
0 3 6 9 12 15 18 21 24

1A %2
IR e BRI, PAA-RESME
—— RS SMIEe=0.10 m

P15 EF)SMiEe=0.15 m
—— PR F B SMIi R e=0.20 m
—— RS SMIHEe=0.25 m

B FE TR T T % fE/em
N

151 <« Pt 4% FFhHMETEe=0.30 m
I SRR 21 L2 B A,

181 %, P8 M50

2aF B0 B F AR

B4 HEESMmELHAOREMG
HEENHEERXZ
Fig. 4 Dynamic relationship of retaining wall
displacement and the embankment settlement
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