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A Study on Lateral Deformation of Braced Cuts by Field Measurements and
Numerical Analyses
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SYNOPSIS : In this study, applicability of software used to analyze the lateral deformations and its
shape of braced cuts, executed to excavate the ground for constructing the underground structures,
was assessed by performing field measurements and numerical analyses and their behaviors were
also compared with results of previous studies. Three typical sections, located at the construction
site where the subway was on the process of construction at Suwon city in Gyeonggido, were
chosen and the data of field measurement at those sections were collected. Numerical analyses with
FEM technique of using the software PLAXIS and elasto-plastic approach of using the software
MIDAS were performed. In general, the deformed shapes of braced cut, obtained from numerical
approaches, were in relatively good agreements with results from field measurements. For sections
of A-A and B-B, measured values were greater than analyzed ones whereas they were in relatively
good agreements in the section C-C. As results of comparing the values from the measurements
and the estimations, they were found to be close to each other so that numerical approaches were
assessed to be appropriate to estimate the lateral deformation. The numerical technique with FEM
was preferred to use because it estimated closer to the measurements than the elasto—plastic
approach.

Keywords : lateral deformation, braced cut, field measurement, numerical analyses
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3lod xS AAEATE FE s Al ZHolHA = plate K4 R, HE = fixed anchor@ A=
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A= 349 AS | a4 3
5‘H/_\_—" 5‘H/_\_—" 20 0 20 60 80 100
0.0 | - [2086] 386 110 | 77.44 | 5219 | 23.99 ’
05 | 4510|2120 | 4.10 115 | 7856 | 53.74 | 24.81 : i
1.0 | 4460 | 21.54 | 447 120 | 7755 | 54.14 | 26.25 ‘;
15 | 4478 | 2212 | 489 125 | 76.73 | 54.34 | 26.89 s
2.0 |4493 | 2253 | 521 130 | 76.71 | 54.44 | 2773 'i!
25 [ 4566|2304 | 534 135 | 7573 | 54.31 | 28.24 s .
30 | 4704|2327 554 14.0 | 7342 | 5343 | 28.29 X "
35 | 4802|2362 | 578 145 | 70.95 | 5270 | 27.91 =
40 |49.23 | 2424 | 6.3 15.0 | 67.50 | 51.55 | 27.20 ol '.L,
45 5086 | 2517 | 6.54 155 | 6454 | 50.53 | 26.10 i };
50 | 5310|2599 | 7.01 16.0 | 61.95 | 47.87 | 24.47 | '
55 | 5528|2701 | 741 165 | 56.32 | 45.63 | 22.35
6.0 | 5663|2853 | 821 17.0 | 3346 | 4369 | 16.77 14
65 | 5818|3050 | 9.10 175 | 2872 | 29.72 | 1353 !;
7.0 | 61.05 | 33.08 | 10.71 180 | 2351 | 27.57 | 10.09 i
75 | 6362|3581 | 12.12 185 | 16.76 | 11.53 | 6.36
8.0 | 6569 | 41.15 | 13.23 190 | 998 | 854 | 313 b NN
85 | 6807|4262 159 195 | 394 | 421 | 086 .
9.0 | 70.28 | 4579 | 17.06 20.0 | 052 | 222 | 0.00
95 | 7249 | 4334 | 1832 205 | -313 | - - 22
10.0 | 74.05 | 50.01 | 21.24 210 | -233] - -
105 | 7564 | 51.14 | 2161
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Zzlel(H) vl 0.26% 4= HAsEAL @ag 84 (MIDAS) Aol 140m AR A F 30mmz 0.17%
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FAZT FAA Ak FAA dEbto} WM He AT A-Ash v R ARAZ
2434 (PLAXIS), &42A 84 (MIDAS) =22 A A YEy 32484 (PLAXIS)o| 93 wyo] &
7% Aol o fAbghe & S olelnh
7. 499 BB @4ASH $Ae4 s v
T 3 dHE Y T3 H 9
o3 a3 —A—PLAXIS —S-MIDAS —@DITHZ
A= “?} A it A= z‘ﬂ%} {2 gad M= (mm)
AZ | . 3 4 AZ | . 3 4
3 A 3 A -20 0 20 40 &0 80 100
0.0 - 0.21 7.78 12.0 | 63.40 | 43.41 | 25.29
0.5 |-1567| 032 | 7.50 125 | 64.32 | 44.37 | 27.34
1.0 |[-1657| 055 | 7.16 13.0 | 66.39 | 4526 | 2872 | |~
1.5 |[-10.01| 0.70 | 6.99 135 | 67.34 | 4552 | 29.60 %
20 | -322] 101 6.83 14.0 | 65.07 | 44.93 | 29.81 4 y A
25 | 412 | 1.30 | 6.58 145 | 59.05 | 44.09 | 29.35 4
3.0 | 11.19| 149 | 647 15.0 | 57.94 | 4253 | 28.30 ok k"\
35 | 1739 | 157 | 6.17 155 | 56.44 | 4092 | 26.54
40 | 2328 | 159 | 6.14 16.0 | 48.27 | 36.53 | 24.04 _ & A
45 12923 | 166 | 6.27 16.5 | 40.27 | 33.79 | 20.92 = 1 x\
50 3449 | 1.74 | 6.49 17.0 | 3354 | 29.71 | 17.38 $ & X
55 13935 | 1.87 | 6.69 175 | 26.10 | 23.95 | 14.15 *m[‘ 1 N
6.0 14769 | 2775 | 6.90 18.0 | 19.65 | 20.07 | 7.77 2
6.5 | 5648 | 391 7.24 185 | 1453 | 1457 | 4.98 T Z
70 | 6310 705 | 791 19.0 | 10.67 | 10.05 | 2.40 4
75 16674 999 | 852 195 | 731 | 576 | 0.64 1 ‘}? '
8.0 | 6800|1656 | 9.90 200 | 473 | 443 | 0.00 e vl
85 | 6811|1993 | 11.25 205 | 3.87 - -
9.0 | 70.16 | 24.35 | 12.98 21.0 | 2.96 - - L
95 | 7448 | 2750 | 15.13 215 | 231 - -
10.0 | 77.61 | 33.16 | 16.97 220 | 1.88 - - .
105 | 7751 | 35.64 | 19.13 225 | 152 - -
11.0 | 76.01 | 3864 | 21.44 23.0 | 1.10 - - i
115 | 70.12 | 40.56 | 23.46 235 | 0.58 - -
o9 10. B-B A23¥| . =4
5.3 sjMctM C-C
Z2 AR A FetoluA £33 ¥ 9 A9E APASH A4 A PR e o
S ¥ 8 ¥ 9% a9 113 Zo
%8 ddd C-C AFASZH A4 Ao s v
d % X 3] 4 7|E ATFRRE AZ &
A & T4 BAiA A| 2 3% o gk 7l &
A oj Opax (mMm) 56 60 15 63 25 63
T4 O /H 0.45 0.48 0.12 0.5
W o 0.5 0.2
= (%) (1/223) (1/208) (1/833) (1/200)
TF) S = FHWS, H=3F =27 2](12.5m)
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g EH C-Co Futelwix] o FHWEAE AGASZEATN 7.0m AHNA o 56mm= =327 o] (H)
e 045%7F @A o FA&A Ays FF2 LA (PLAXIS) Al 65m A HoA o 60mm=E =
ZZ1o1(H) ™yl 048%4 5% LS B s A4l (MIDAS) A9l 10.0m A A4 o 15mm= 0.12%
AL WAsle] V& A3xs 2 AZSAY 71FX0 05% oW E yEgew 7|E Agaz Hgkel

02% Kt FH4 T g S Agstus =4 ety £33 Sutolu ] =3 dAae &
FAZH FAH At FASHA UERsE o W9 Ee {32 A A (PLAXIS), A4S, a4 )4
(MIDAS) =22 =4 Yeh} F3ta 4314 (PLAXIS)o o3 wo] dAAZ= A v FAEHS &
}\ /%}\}\Tq-

% 9. dMMTEHE C-C dFAZH x4 HHS] vl

T 3 439 T %3 ¥ 9 —APLAXIS —B-MIDAS —8-BITH=
A = (dFZA | Fg8 | g4 A = (dFA s | gEARA P
=  |&F4] A S (484 4 o
0.0 - 42.09 | -0.57 75 | 5384 | 5956 | 11.52
05 | 4142 | 4443 | 023 80 | 52.16 | 53.83 | 12.66
1.0 | 40.70 | 46.15 | 058 85 | 4793 | 5824 | 13.21
1.5 | 4469 | 47.87 | 1.19 9.0 | 4167 | 56.87 | 14.48
20 | 4815 | 5095 | 1.79 95 | 3442 | 55.04 | 14.95
25 | 4671 | 52.29 | 2.44 10.0 | 27.90 | 53.73 | 15.10
30 | 4834 | 5395 | 341 105 | 2544 | 50.48 | 14.92
35 | 4944 | 5591 | 4.15 11.0 | 2578 | 4829 | 14.3
40 | 4870 | 56.94 | 5.17 115 | 2543 | 44.86 | 13.48
45 | 4960 | 5778 | 5.82 120 | 2254 | 3859 | 10.53
50 | 5045 | 5845 | 6.52 125 | 1746 | 35.04 | 852
55 | 50.77 | 59.08 | 7.56 130 | 12.18 | 30.14 | 563
6.0 | 51.89 | 59.73 | 895 135 | 9.10 | 25.20 | 2.88
65 | 54.92 | 59.82 | 9.60 140 | 742 | 2039 | 0.82
70 | 56.27 | 59.76 | 10.51 145 | 575 | 1567 | 0.00
a9 11. C-C A3 =4
6.4 2

B AFo M= AT ERE AF A ANES =21 & A9 %wlt—“ﬁﬂ FEHY 2 g4s d4AS 4
FAHA A2 ERE S F v a At Az g A8 P U]E AFARYGe] #AE g
st th o2 &) AR EE(H-Pile)+EF37 & d(strut) 2 37%(earth anchor) & Ho] A& 47|
T YA AdFd OOXI st A W EEY 3AE AAse] b A-A~dW C-CE R3S}
of ZutolyA) wjHe] AAH AFAAAE T3 AFASARE FHNAL, FIFALAFEMSEA =
= 729 (PLAXIS) 3 E}ixgaw T2 3 (MIDAS)S o] &35t X348 A AT

2 AT A3 gy 22 AES Ak
(1) Sgoly A =39 AL AAHor AFAS Ayt FX 4 7} fAFSHAl e
(2) Eol¥ A HuH t&%% AT A-A, ANGH B-Be dZAS AU =AM ARy 2

A el e e C-C= d3AS Aol X814 Ad3rt vjad U3t
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(3) AFAF A3 Z4 e FFze] W6, /H) FuelHAl Ad FEe] 27 NHEs2 4

(@) FAANA Avp FHo] WHl(5,,/H) Feolua] AuFaws 27 WEge FHasA

)

(6)

N

2

W OA-AE 043%, AAEHE B-Be 044%, ATEH C-CE 045% = H 0.44%74
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ot (K
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IM(PLAXIS) ¥ eFAAsA] 22 33(MIDAS) 22 fAdd A-AE 0.29% 2 0.15%, 314
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o
e
$
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AU, AYTEE AP JE A 48T 5+ 9L AoE BuEn
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