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Evaluating Vertical Ground Displacement behind Earth Retaining Wall under Excavation

" B &M I

E- S

HHHRCOM T LRI EY & O T & 705 7 — A% <, HEIRE O L8 o BE & 2 il o 25 fr
EREISTHTO2LERDH L, A0, ILEOEOF HHEEOREEMIZAER L, 2HGITBW TR
D ILEE D ZENL & YR HIR A D0 B 2SN 36 K OV A U O SR IE A ML OFHM 2 ATV, L 2L & 75 g
DEREZNLDOBIFRIZ OV TRRET L7c, BETORER, Hiliz OsmEZ00iE, MmEIFRFIC & 57 B OR%
LB OREINIZ KDL T OB LB AT, EOREEEWITILE DEED DREN 51206 > TR
DR R LT, FE7, I TR OBESRAEIEY OB BRI B W TEB TE VLTV D 2K5T
FEM fig#fr (FRHEIZEALHE) 2RI, I OEEOFHEMME DL I 2 L—3 a VT 21TV, ARERITIEIC
i L72E 7 METFIEORF 21T o 7, T ORR, ST K ORIV 2 @9 ICBE 95 2 & TR

o

B2 LAY WML EIC 38 1T 2 5 I HUE O SRiE AN 2 ATl T &, 7 MEFEORIMEEZ R LT,

B R

IZLHIZ

FHT — & 3 X OGRS RO

ILIE o BETS [ M oD $1 B AL

FEM f#HT (BREIZENLIE) 12 K 2 23T
bz

<2 BFE -

I. FC&IC

TR ORRLE TH T, BT 2@e-oM Tk & ok
Wil & OB T L R 2560134 <, ILEDBEOEN TS
T, BHNCHE D FOHB A 2 EE RS FRIT 2 h
ROHNTND,

FREI T 5 A0 i B OFEXX % Fig.l 12T,
HIREIZIE, (L8 O RE D ZEAr-CHRHI B 72 & DR EET, A0 Ml
BRI M & D ISR E T MO ENEAE T 5 D, JEL g
DAEENLIX, EITIIEOBEO K EEN OFEEZ T, 1Y
DENDEEN DI > TEORZ WA T D2, —F, A
VIHE DEELENIIE, 1 DBED KNI X DIk T odmH|]
WCEBEED (VRTUUR) OREEZITD,

R OO JE 30 MR ZE 6 O FHAT FiE & LTI, FEM T

AnbshTnag D, L L2, FEM TIEE T ko
PR HIAZ /X T A — & OB EIEDFNRE R B E 5 25 DI,
BRIERE G A KI5 & Ui T, T O BRI
YEMITE mm~+2 mm B2 L& <Y, BB EmIC R
ERIEST, hOoRENRILEOHEEZIT O oI, BE
DEWTHNEE L 725,
ZOXSRTEROL &, EF D ILE DL O T W TFE
ELTHIEERHEOEB TEL AV BRTWD 2 IkIT FEM fi#
Br GREIZELE) D& G, MEICE e T VLT
FEORGEED TS, BB YT, I8 R iz ok

S~ 10 T8 5)- —===-5"3"7F .
Ssa 1 1 14/
_'—.Y__V— )
l [T ] INE T
Q‘::' == L.y 'l";!’;"w ]
T8 "':." h T 8% Rl

(a) LI B O BEZS A D 5 28 (OIRHNT X B Bafar D F 2
Fig.1 #RHI L3I 5 JE) i s s oo i

(Example of Backside Ground Behavior under Excavation Work)

F—0—F U, WH, IEE T, A, SnEZhr, FEM f#T

Keywords :
finite element method

earth retaining, excavation, neighboring construction, backside ground, vertical displacement,



HE B BARTRFTERT 4 4715

EEMNZDOWTHRE Lz, AL, FEM fiffT o2 4 M % i
AET 5 7 OICES L7z SR T — & & 312, HREIRE O 1L D EE
W AR OSNTE N DN DWW T B R E{T o2, £, 2
ot FEM fRMT (RIZEN0EE) 1S K 5 IR & BERY T vl o $h
BEEMOY I 2 b—a VT ATV, BERETH D ILED
BETS T ¥ O K SEZRAL O FRAT G FL & O T, MR RE S
RItE DR EE T £ OFE T ILFIEIC OV TR Lo, A
T, ZIbOBRFHRERE ST,

I. #TF— 2B L VHARBEOHE

Table 1 \ZEHABE OB 4 79, 2 B LI HBED K
ZE0 & BRI AR 35 KON A U 0 A T 25 (0 00 R & 47
ST, FATTLIEO AT 2 B & bR LR TH S, F
72, e RIBHR S 134 13m~15m, [HEEDEET Y A L& X v
NEE, HUF TIRIET D (B0R) TETH D, L oBEDK
ALV E A AL A, SRR J OV iR M 0 A 25 AT
CUEBIE T RHC L 0 BRI L7z, 728, A Bl L B BUSIZBEW
SO A B, BEYLFE—Tho,

Fig2 [ZILEEOWimM &R A 7T, 285 bIL¥
WO BE T U O MR S LR AURKETS C, (L D BE RIS KL BT
LAREMEN B o 12720, Afﬁiﬂc:ob\ﬂim%&)%i IRV
THE B AR BT O R Bh S & 7% 1 LR @ BE 0 K EZE N 3
{T-7z, BEETI, m%&)’ﬂﬁﬁﬁgﬁw7}<¥”£ﬁ%?ﬁﬂ%&:i
DEHIIL, 557282 ZIC LB HEED KB &4 1E L7z,
KBGO L DHBED AKFEZENLI 40 nm~45 mfEE Th 5,

I. IWEHEEEMmBEORELN

Fig.1 (TR L7230, $mAIRF o (LR o0 BETY i Hiz O §n
A0, IR OBEDAEENIZ X DT & IHIBRGTIC L 5%
BV OB DREEZT DY,

Fig.2 OHRHISE TR I 2 MR O SR B ZEALEHAHE R 2 5
F, AZLS, BIUG L IS, HRHIUHER 3R HIBRAT (S0 5
FO B ESND, —F7, HmHARE, A B TR
TR S LLE T Hn M0 e & IR BV o8 2R LT
éiﬁ R < 72 DI TILH O BED K EENL DB %

XTI T OMEM DR S D, BB TRt~

DZEHPHEFE STV DD, IR DEED O FHAIHA £ TR
Table 1 FHAFLIG O
(Outline of Measurement Site)
IBE hEE AR D ERE ZE LI EHA
RATF " " ILIBE HEE
EL N EHI | HEEI (#T | ILBO s | HEAIEI Sl T
% puge | MR | HEALIHE ) KEE TEE =
B |aprg| RS |FE|TH|XRT) o | BIH TG e erw | wawe
HiE | Ak | HhoDIEREL
H450 X 200 oL -{RHEIE T B
8.8m 1B @0.675m o R AT T UmIRE -
N i 63m YAIL | 2=153m e - &) ILEZ $HEE GL-37.3m
A *éq;;i wa | X || g A E‘Egﬁ B B esm o & R T A TR
145 | 58M 1) B (YA LtAvr| TR (R TR AT fEHIE#h 3 GL-59.1m
’ R EHmEAltth# GL-59.1m
16.3m St
H500 X 200 -HRHIE T B
06m @0.45m 1o.5m 102 BRI TR
e : 40m YAl | 2=20.4m — e 6 » olld © (aimen LIBBsHEE GL-20.4m
B| ey | g | x (W] 2B |EAr BES AL LER L resm g8 "] | mma e
1560 |102m B | tap | EED A TAT A T — A0 GL-64.1m
-m R& ©: AT EEEMA GL-64.1m
21.4m | ZEeh
— lLEmaHE
W E A
EEAIME B HEE e
i’jﬁ%ﬁ(mm) IKFZE iz (mm) &E(’Lzumm) j(EFg{_,_(mm) BB e A
CEE, 8| _ga » 0B o & e I T Nl s P
(5 ES) ¥ema—a] RN (r BHIE e FEs LA i |2ammiF LY - = R T
(*.ﬁiii) 3 20T 3TmmE LY SAE e (mm) (i) ® 0 o 10 5Tt vol-osm| SAEZELL(mm)
- 2ol N | At xR - mmm T m == :5#?1 1; 3mmiil - 50]-1010 ¥ aL-i2m
£ [ 2] Ammit T | L v GL-145m 0 40 e . i 5 F AP0
| [T ik s R
?; Wt |3 20| o NEFFEY % " iﬁ { /
= L ?& ._E:ﬁlJ #t |3 B‘g-ao
et 5 &730 DO S =TT AT
L3N ABfLE -40
™ B 7 B | s 95m| | | 221 288m| |
- s / By 18 50
6.8m .4m I
8L |E: 2L EFEY H:F
#| AR o < —> —
IR -50 j F: /@)ﬁ 129 60 msee i g
-60 A -70
(a) A Bl (b) B B
Fig2 U DEEDKEENL & FRENHANKS X OV o $hE 2807 o 51l 5t

(Measurement Result of Horizontal Displacement of Earth Retaining, Vertical Displacement of Excavated and Back Side Ground)
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Evaluating Vertical Ground Displacement
behind Earth Retaining Wall under Excavation

Toshiaki Sanematsu and Yuki Hatanaka

In urban areas, the number of cases of construction next to underground structures or
existing buildings is increasing, so there is a definite need to accurately estimate ground
displacement around construction sites. In this paper, the horizontal displacement of an
earth retaining wall and the vertical displacement of the backside ground were measured at
two sites to estimate ground behavior behind the wall during excavation. As a result, it was
confirmed that the vertical displacement of the backside ground was affected by both
rebound (uplift) due to the excavation and settlement due to the displacement of the
retaining wall, and that the degree of influence tended to decrease as the distance from the
wall increased. Next, in a 2D-FEM analysis based on a forced displacement method used to
examine construction-neighboring railways etc., a simulation analysis of the displacement of
the backside ground measured at the two sites was performed, and which modeling method
would be suitable for FEM analysis was examined. The vertical displacement of the backside
ground relatively close to the retaining wall during excavation could be evaluated by
appropriately considering the analysis area and ground rigidity, demonstrating the
applicability of the modeling method.



