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Summary

Recently, along with the continued economic development and industrial
advancement, population concentration problems in urban areas appears to
be gradually worsening. However, compared to population concentration in
urban areas, available land continues to decrease, resulting in social
problems such as rising land prices.

Therefore, numerous researchers have paid attention to ‘'utilizing
underground spaces' such as underground parking lots and underground
residential spaces as an alternative for efficient use of land in urban areas,
However, the construction of such underground structures poses the other
social problems such as noise, vibration, and balance and change of
existing structures.

When excavation work is carried out in urban areas close to surrounding
structures and underground facilities, and the deformation of the retaining
wall becomes large, the strength of the ground decreases, causing
problems with the stability of the excavation ground. It also has a
significant impact on the surrounding ground, so deformation due to
(settlements) of the underlying ground and cracks or collapse accidents in
adjacent structures often occur during construction. These accidents not
only cause enormous damage to property, but in severe cases, they can
become large—scale accidents that result in casualties.

When conducting underground excavation work, temporary earth retaining
structures are installed to prevent the inflow of soil and groundwater from
the surrounding ground and to protect adjacent structures. One of the most
important factors in designing earth retaining structures installed on the
excavation surface is the lateral earth pressure acting on the structure.
However, the lateral earth pressure acting on the retaining structure is
determined by the deformation of the retaining wall and the interaction

between the retaining wall and the ground. Therefore, it is affected by



various factors such as ground conditions, excavation depth, wall rigidity,
restraint conditions, and construction method. It is difficult to accurately
calculate lateral earth pressure.

Recently, in Korea, there has been an increase in the number of cases of
conducting construction management through on-—site measurements to
investigate the deformation behavior of retaining walls and back ground
due to excavation, but objective indicators for conducting reasonable
construction management during excavation work are not sufficient. so
there is still research gap to determine the deformation of the retaining
wall or the stability of the ground behind the excavation using field
measurements.

Therefore, in this study, the another collected and accumulated on-—site
measurement data according to the installation of anchor—supported
retaining structures, focusing on excavation sites in Jeju Island, which have
different geological characteristics from inland areas.

The lateral earth pressure distribution acting on retaining walls, are
caculated using Rankin, Terzaghi—Peck and Tschebotarioff models which
can be used to improve the existing design in the future. This study was

conducted to enable a rational and economical approach to design.

_VI_



Az A%AQ) AALE W A nEsel g £Aw AT JFALE
A3 A s S wath SR, BUA AFPF R wa 7HgEA
L ASHoE gadn Qom, o hE A7 4E § A BAZ op)H
k.

webd, B4 BEH §ABES IF HoE AFEAY L A% A
B 5 A B B o s wile] Fu %%

gk v s Tt EEola A Feols A

eI
srouo] WM, HofolWs) Aubtole] FEagel oste] AYHER Az, F
A oglel, WAl A4, T4 21, AT W S92 o s 2] sl

FEFS W=tk mebA o] SWESS 49s] AbdstrleE W oy Aoy, 1
o] wg} Terzaghi - Peck % Tschebotarioff 52 77} 18] ¥ w} Qi)

f AstEREgel N GABEFYL o] g8 Hutolulo] o] Ao

ofN



AAEE Futold e MY R (Strup) ol ¢Jste] AAHE F27F woprh ol ¥
glo] Soldo] zgst= SWESQHEEIER Terzaghi - Peck (1948, 1967) olu}
Tschebotarioff (1951, 1973) ol ¢J&to] AlQte B2 o] FaAA oA Wol ALE-
% o} gkt} (Dismuke (1991), Hunt (1986), NAVFAC (1982)).

HTole FAT el A ks WAl R fste] GAAA LA 2] Fut
ol W& AMEEHE A9Ut Wol Eouar e AR PAR AAsH FHloH
g5t SWEY #et A oA DaEnt otk SuldlAE HERAA Fut

o & thFoE AAHUG FWESHEETE FAAA] Feto|Hor g9 5 3

rr
N
o
Mo
ot
o
9
o,
—
O]
=
N
o
0
ET
-
(@)
@)
e
o
i
—
07
@)
j=n
(@)
o
S
o
=,
@]
=,
1o
o
i)
Y
HT!
ol
M
ke
N
N

woule] Ag5H SWEGRES WIFORA FF /1€ A A nrk FeHo]
Pz

Il BAAQL AA

o -1

i
1o
X
ry
o
N
N
ojr
QL
kit
Jfu
re
rO
-4
i
R
o
_O|L
@

Zutoln wiwie] ZwiEele Ao W Fejel wheh thesl vpehdeh 949
Mol olate] Eore] W7l thErks 2 mgo] Agatt wAY 4 o
A e dehdths Aolth gue] A% she] PrAmA QA Fete, )



A sh] = ARk, HE ] P2 A4

= O

59

Al x5 AA7L

HA =

S

ST whebd ] il v

o
=

Aol 5=
ALl &Hol FrhEel HA 37t FEEA ddh

of w

=}
ZS,

Lo]%

S
=21 71

ojg} =

—_—
1o

B v=A vebd

o] v}

A& 22 Rankine(1857)

B
g

Coulomb (1776) ¢

zolef uhe}

=k

v 28 I"1.1(h) g #Zo] =

‘ﬂ'

i

399

ol

ol

)
fite)

N
NJo

A Egre] A, WA ShaEe v§ AN B3-S Rankined F%

—_——
e s W e

(b) 7Hd & Tto) ¥

(a) 249



HEREZ X4 =

o
e

Bowles (1996)

2ol el 23] u}

1.28}

=
1=

HE oA 7] w2l

3}
2,

o]

5
=7

=°]

k<
RS

b}, ololure} AT}

Fod 27

S

e 27 v2A M

o W) A

—_
file)
KO

ol

dyziy AA N

=
=

—

0

=

~
fils)

ojd wjde] A

S ol
21 71

ko3

FolH o WAl

Su
2 B |

o ofli, 3

=3

gl

o] $x

Y

~
o

ol

ol
Hj

BH

Third
excavation

Add second

Excavate
next depth

strut

Add first strut

Excavate

Stage 1



(1) Terzaghi + Peck & SWEYEX
Terzaghi(1936) &= Zuto]¥ ¥} e g Ao A= Aol W Wy oy B
Aol AP} 7)ef thE 291 ° 2 Rankine©|t} Coulomb?] E¢to] #8314 =t}
T s 8Ql 3 & wEH ] WEs ASste] HFuto|ye] #gdhe SHEYS F
ok WHE HxE A Elh
Terzaghi - Peck(1948)2 A7kl AshdgAbe] =44 (Peck, 1943) 9 4
AEANE WS AstHFAe] F2A% (Spilker, 1937 ) o] AP EA|HEo| A 24-g-
= HEE st AS 2AE EdZ I91.3% Zo] MERE AAE Fyolz
AN A G FSAEGCE HAet PR MAAE 93 SUENRIEE A
T oS B 22dA S WER] veEs TAZS 19
1.49} Zo] =49 EUEELE (Terzaghi - Peck(1967), Peck(1969) ) & A|ta}
ot o] EqtRy = F&zlo)7} oF 8.5melA ok 12m7bA] 4 ® WHoA A

o AnE FE A2 Zo7] wite] o Hup 12 =&l H8d Aol Tt

Terzaghi - Peck< Rowe(1952) 2} Bejrrum - Duncan(1952) 59| AR EX| 4k
of thet AujddelA FutolHe] W] ola] wiraAINre] EA} Alolof o} dAd
o] WAste], EYEEE AW dve A% Aotk Peck(1969), Peck -
Hanson - Thombum(1974) & Ao FHE e HEANS] EQF3Ee of
e AL Ny= 7 H/S, S =34 N, > 6~82 o 78 FHo|xs =
ZAH FLo] 8] gl S| wel FAske grt & Egto] gt
tha sto] A Eel ARAT m(Ed 0.4~1.00& efste] AT K E AL

StH Sulolw M)A AAAEY AME Tayo]glis x|ule] Ao Peck

SAREG (0=0)e] A FRFAHYN FRHIFLF VAT DHEAR] EGR



H H
' T
| ]
0.8P,cos & yH—2q,
= f '
P, FFES q, &9 ¥EdEA=E
8 : HujHel olazt y : &e ¢HE%
(a) =2 =]t (b) HE=|ut
1991.3 Terzaghi - Peck & SWEGHEIL
T i
\ uj,;.q 0.;5:{
o po—i H b [ s '-'_pa—ﬁ 0.5H
0.75H 4‘,
0.25H
4 i 4
: 4C,
P,=0.65K,H P,=0.2/H-0.4H Po=H(1-—7")
N, > 4 N, < 4
(a) = g =] ¥k (b)Y ~FNHER () g HEAY

191.4 Terzaghi - Peck & 4= ESt

=]
H

e

(2) Tschebotarioff & EQ¢EX

AFA E X "ol tf3t Tschebotarioff?] SWEUF X Terzaghi - Peck(1948) 2]

EQREe BlaA Ik 2 Aolt gAY FRE A& A3 glrk

gy JEXRE] diEi = ZAe] HE R ASHyEHE Terzaghi - Peck

o] EshE¥e = ol &2 Agole st AdET wES Ak



AR s mash ol obFAgel @ FRES F7b7h girkn 4

FE UBPYE Y SGAF A Brhn sl Ky = 0.5% A
sl 2% 2ol T E¢E FUREFHE SAvh YE (Stff Clay ¥
Medium Clay) 9l 295 ZHAW 432 o= Aol TUAA Rl iz 7]
WA Eqto] AHAOE Faste] ZAAWNMNE Egte] 0o HES EEE

1__

mlm

T35tk Tschebotarioff= ©]9F 22 EHS] TAE =2 AW AFoA] st
F2 Addgygo] AdEEr] o]zl skt Tschebotarioff (1973) & Terzaghi
- Peck ¢ EQMEXE FAstel 1% 2.8 ¥ S WER AAE 93 ESE
A QFat St

kel
i

4‘-— ED

0.1H T
-
0.257H 0.6H
K 0.75H
i 0.7H A H i
B
\ D:4H
b N\
0.2H \0.25H %
i )\ i =
0.375:-HJ | DA oA
F-0.52H
(a) 22 2]k (b)Z 3183 & 2] gk ()FTAZE HEAD

1%11.5 Tschebotarioff®] =WEQEL

Ao Aee A4FdA D VAN 2 YRS VEs vkdEste] AR St
A

3 Q= AAo|th I tEF dEE dEAFSSE (1974), dEEESE](1977)

el A= Terzaghi - Peak? EELo] Abx
Tschebotarioff®] EQFH-E o] AbAlsl=zo] oA & o]t}



Terzaghi(1943) &= dntafr]o] o] e FuHS v dor 7Hdeto] H
HrE AAEH Fuoldo] A&t EUGTIEE ARSI SH, Das - Seeley
(1975) = dntdr|olE2a HAAYEARM L] HERE XX Fuo|H S a4 st7]
Slal ARgetaltt

3. 97 W4

2 ATA ZRAWe] Y JAAA FrolTEE] FEHE PR
ook ATSh Ao WME Frtold W FAWMANY WHAFe] BA ATE 2
A AR TR S

$4 YAAA Feolo] 2§ 2
Mo PATRA AAE FEAG Feolw wWue] HNE A ASARE &

Aate] o]AE Lot oyt dAFAZARE EYE sto] Fool7x =9 A

.

o
20
5

e SYEGRIINT B S5l ool

(1) @FAZ 2 AZREFH
BAAA Fotolso] Agats ZWEQIGAS videly] slate] 4F £%, A
A

TrEe 2% A% Az

Ay

M
i
<
=
[
AL
k=
=
g
o,
S
>
X
=2
il
2
i
Yo
=S
o
1%
1o
M,
offt
ftlo
M
ik
ol
ok
N
4o
ol
9
o
N



B

23} ¥4
FelA &8 A

=
=

2) A

fo] AAAA

w43

R =y

=
=

]

&
Ry

z}t

%o

r

—_
fite)

pig

W
P
pig
o

W
o
JXIO
o
ofiy

I
%o

)
xr
g
1
Ho

0
s
o7

(3) A4

ISR

|3

P
F X

3
I

S/ Bl o

el

i
X
3

oy

b

Z_‘

stel 2

&

o
o

¢+

ol

¢+

ol
_Zrl

s
el
o

g kel

=
=

2| ZZ A (Inclinometer)

=ls

1 =35
=

X

pu—

P AR AAAS

o =3
ot olst

o] g3}

SAE =

Ql MIDAS GeoX

A =
& -

Tz

70

2o

sheie.

&

=
)

=

3ol

—
o



R K R

Folul A o) AFol &

o u
21 ~1

o mE

2}

=

1.

uo] ¥A o] EgtolE

5

3l

1.1

| 2doj] 4

3lo
)=

aed

o] ¢t 9

5
=1

e} A717}

ohet o1 R

1:L11_

HH
s

Bt B H S

K

=3 Aol

of 2--57] wiZell ol=Ad s tds] dgd 5 glol A5

=
K

3

S

~
70

W
B
g

ol

X
ol
J_HO

B

M

(1) Terzaghi and Peck ©]&

A o)
EIEEE

S

o
R

Terzaghi and Peck

e

ol

]_Z

t}. Terzaghi

bl L AEwE e e

S

=
T

shupel wm= gt

=
=

NEEEE

4
and Peck< o]

|
—_

a1 1967 d¢)

S

?l.

Z2 A

bt

S

g At

(2) Tschebotarioff®] HH

AP E A gke] o

Terzaghi and Peck9]

Bt Yy JER o] FoA
A ZHE Terzaghi and Peck® =<}

Tschebotarioff®] =

Eix

=
=

A Hto| A= Al HEH 9} A

_10_



| 0,85 KarH | ! 1.0 KarM 0.2rH =0 drH
e B
Tase T
L STAYT = 1 STAUT —+-
Tw o5
0.75H
— F U
B I 1 T i
(a) sand (b) smooth of slightly () hardencd homogenous
hardened clay clay

Ka = 1-mid4Sa)/rH

m = gompensaling modulas (It usually Is for 1 and the values
below 1 according fo 1he resull of US (=rH/ Sul

Su = qu/2

192.1 Terzaghi and Peck?® AR ES

o H

O = 00 & arv Condl

T _T-~

Gei=ids ™ B =008 ™
[T P LN, ]

LR
L

{a) case of sand (b} hardan sanh (b=2) middle hardan asrth
(b) case of clay

(=30 Iragile ash

T192.2 Tschebotarioff® E¢t

1.2 Hoo] HA Y WS 4

A

(1) A2 e 4F AT

Futo] WAL ANERE AN AS oY Aol Aoyt F

i,

Age o)

o wglel we aEAe] Fa), BHAAR S oW A, vA Aolw =

A
o4
d

9 @] og At Fol k.

_’I’I_



(2) GAE 2F o] wE ¥AY AF
GAE ARbEAA] AHAE ARA] f5, FFEAC wel 44 e AE
= HQlth Bowles(1988) & Uhs <I1¥ 2.8>3 o] HAIME &5 AlqtstAth.

Cisplacemant Displacamenl Displacamant
a a (] a
u‘ —:.r—'- e L“l’t -r;‘—'—'— e i
.i;_lup B:I‘.I'I.lll__ fln-li'li‘lll.ll'l —q«--—-} 1'-' f _": }
| ] ey
—1 - % b\ —~Pressure -—4‘-...!‘
| Strut 2 \ |
/ i/
—_— |

Excevale gigge Add first strut Excavale nexi depih Add second sirul Third excavation

(i,
i)
o
o3
1)
my
o
Y
D
i
i)
=2,
=
rlu
f

3

O
2
fu
o
il
[d
e
f

)
2
o
>
o
A
rd
BN

_12_



T A =3

=

P A

[s]

fo hehyoiet.

9

)
=

S

4 Sl o

o

S =
=

1.3 Futol WA #4
48

Ja el B

i

<

wo] 1))

ol

22!

A4 e
dene g, 249

=

=

A

- =& 8 AR AA BAF T

—
=2

ARA AN AXH ALwz 71

=
=

A
AwA A

—
=
—
=

&+

|

o

AR AC] XA ALHo] 7=

=i}
=

A4

5
sl

<
A

)

i
o

=l

o|J
o

ol

=l

1

o) by

ato] BRIl AT RS 3

S

NG
e

AE5HE

zel

my

12

a4 o

14

3

H (FEM)

14
Fis

a4

s

;o,._

o

B

0

Fol <28 2.10>% Zo] §39 Interface 240

S

ENHIE

_13_



=

H
QUi

gk A]

o]
Qi

)
=

A A]

o

A&

o

& #AAT oFHH o]
B

=]
=

o gH-n

2=
T

=

=]
2R Ao AlEe ol

3 2},

).

A

[e)

ol i dte] AFse] &

1A Ve
=

=

°©

_,O
7§j§l-
[
T

= g
@ A

59
R

EREI

R
ar

p—

@ T4

r

1

1

T

!
INENEEEm
7

AL

IEEE RN

A5

e g

L]

L

12 )

JT I 1 | O

HENEENNEN NN
R

T LTI,

H

BT

=TT

B I I 1 s e

279 Y}o|a FEM 2dl A4

3

2.4

=3
=

1

i

EEEEEEE R

T

RN

5 f @ EEEE

J

I

® AWAE mdo] g AP

(2) GAARY

gk obvel, WAl W

—_
1o

B

Wl wel gh=A ek

s

©

1]

3]

=
=

(Beam on Elasto—Plastic Foundation Analysis) A

[e]

L

H

B

floll AujE e WA

0

=

oo

Aejof wpet FjdEo] AA e A

ke
fiss

o] o]

B
{]

e
ol

Su
21 ’_}o

<19 2.9>9) o]

R R

w24

_14_



AXE,
17 Xe=P+K Xz

d*z
cly4

ErT

Hoa &8 &8l(Pp)

EXa 4§ 22(Pp)

w
&
S
=
|«
= W ~
= B8 W =
S = 2
= % [=]
£
3
ol
R
SR EEEEEEEEEEEE SRR
_ [ 7 S
1¢ 1
’ - o b
2 § =2
< I
2 w IS
% m [

2z

I9H2.5 ©AARYE] 7]

_15_



B AN E AFE Ueln AAXA Futolsw o] AT 5709 WAL Ao
= e el @4AS Avel AWA Suel o AnE wm
. 7t7re) A4 B4 B 2o

O

ARF HE F2Zlo]:= 8.24moltt. EutolH e 4.0me <Yzdol®E Hd
(300x300%x10%x15) % EFFH(T=80mm) OZ A3

e
AA AT ASTEe ARAHJLES, dds, dEAR
K

BaAZe HE =&zlol= 6.26melth. FHolHE 4.0mo IfzlolE Hud
(300x300%x10x15) ¥ EFH(T=80m) OZ AFHown, 2v-e] ofAjlirA=

AABA . ASTEe ARAHJLES, 9T, AZAILES, Beds, A
)

O
5
To
rd
©
Y
o
e
o
H
©

CaHFe HE ZFzzZlol= 591mo|tt. FZWo|wWe 4,
(300X300x10x15) ¥ EFH(T=80m) o7 AFHgom 1o o AfARE

AAFLY. AFTEE ABHAAES, A5, 2IAZ, 4935, 294, 4%

D& HE FFZo]lx= 10.38mo|th. FZolHe 3.0me <Ygzol® Hutd
(298x201x9/14) ¥} EFIH(T=80mm) o7 AlFxHgow, 19 ofjAdA} 2u

_16_



sEZOR AAsth AFTRE FIAF, AdF, YA, AdF, FYAS,
AYF =OB AYW FYAFO A%HA Uehbs AFT2E e Ak

Stk AFTEE ARAALES, REQE, FUAF

FET FYAZo] A%AA et AFT2E dehln AvH1¥3.16).

BH-2 « 3F SLAB E.L(+)285.30m(var}
WALE
EL282.71m H-300X300X10X15
B HE| 3 EL+28200m(var.) w 2F SLAB E.L(+)282 24m(var)
AEHALE 15 ool 505 g % i
gt 1.8 A b ¢ (DGL+280.87m
AEFDY 24][[[|50/25 5

Q
DN
-

2,500

% { v 1F SLAB E.L(+)279.24m(var )
Q) —_

5 5 |

2274 Z s | TIMBER
V71930 | o | T=8cm

7 ¢ (GL+27587m
ek 7 A—15/30 ﬁ—

> . :

8.4 (/450725 -~ ] v 81 SUABEL 2746 mbar)
qo 4I+ B 4 /
e 9.8 L FINAL EXCAVATION

e 7-[ 10.4 ,:”750/25 _ EL+273.76m(var.)
%
o1t 7 =
8 11904 -
—S 550720
= EI?.' 5
=2 eS|
< 134 ~ —50/25 74| Pack Anchor I
% CTC 1,600
o
a2 15.0 1/ §2 ) SIDE PILE (C.T.C 1,600)
iy __ LWrouting | F305300k10615
(24t L 0.5m AHX])
(a) Site A

_17_



-1

WALE
H-300X300X10X15

w 2F SLAB EL(+)280.56m(var.)

|
EL278.39m !
|
A= n EL+278.33m(var) !}
8 L 1FSLABEL(+)277.56m(var)
Ao ME —8/30 ot oL S 1] :
2.3 L4 —s0/15.| o | TIMBER
et 4++ g 2 4 T=8em
ol 3.5 hA4 =4 ¢ DGL+27458m
AHHRME 43388 S0t "
+: 4 = i .
p—_— iy i 1 w B1 SLAB EL(+)272.93m(var)
HEo 9% o . o ]
6.7 S FINAL EXCAUATION
%r EL+272.08m(var)
s o
oot +:+ =
A =
-+
1247
10.3 A
2574 HAH A Pack Anchor
<7 —18/30 CT.C 1,600
i 7 sop0 SIDE PILE (CT.C 1,600)
=2 A ] H-300x300X10X15
. —19/30 L.W Grouting
4| CEF L 0.5m 7R
142 2 sors g TR
¢ 150044
(b) Site B
v 3F SLAB EL(+)289.15m(var)
S oLa8 L l20e0amivar)
EL.284.68m
KpZHA Ol Al E IE;
el 1.2 e —50/5 1F SLAB ELL(+)283.09m(var.)
oot A EEv2eT PIVLIEER, S S h W e
= 2.2 *:4 23 EL+282.00M(Var) sazs
A A
A | TIMBER
sz 21730 2 | TIMBEF
4.2 [ A-5015| =
et 4807 / % - %@m
EE LT e i — ; i
oiot 6.3 7 ¥ 5 1  B1 SLAB E.L(+)278.46m(var)
[ |
shaf—14/30 s, e —
o) FINAL EXCAVATION
AZAMQIAME o |—11/30 EL+277.61m(var)
It 1530
9.5 %9 g
%
et A
115 (44 *
“/~—14/30 .
By cA 2% Pack Anchor SIDE PILE (C.T.C 1,600)
C/o—17/30 GHE L0 H-300x300X10X15
139 7874 LW Grouti
routing
G
Y 150 (REF U 0.5m 7FA)

(c) Site C

T193.2 Aol w

alo

=
=7 1

1% A7 — Site B, C




EL295.76m

Z—sofzo
7150720 WALE
3A A Hgn EL+29200mivar)  [H-300X300X10X15___y 2F SLAB EL(+1292 Bdm{var Jj
- W
17730 =] CORNER STRUT
Ay d : H-300X300X10X15
/50720
6.2 :" ’ ; oo w_1F SLAB EL(+)289.18m(fdr)
IA g | - = e
nasoue ] B * |
g g 1+— —
¢|s| & i ¥
9.3|tffs00 S
) Il
4 “‘ s
& . —
HEY 57 i
54 2 TIMBER t
&7 = REETT T BISLAS ELH20 4T mikar)
13347 K174 Pack Anchot — — .
A LA 17730 CT.C 1,600 FINAL EXCAVATION
= E| 7% EL.+281.62m(var)
15.2 [5/~4—50/10 ]
oot 15THA g
7~ 1 —18/30 <
A —16/30
gu7 g L
©/~1-50/20
19.0 24
» SIDE PILE (CT.C 1,600)
1_'91';& ‘;_’:;“,’;fx F-300300XT0XT5
(d) Site D
WALE
H-300X300X10X15
EL.293.78m
A=l 1 EL+293.50m(var.) it
e Y. o
287 A 180 § WA v 2F SLABEL(+)29288mivar)
o~k / o e o tver ]
Fed| ~| 8 47 H-300X300X10X15 LA
~/}—50/20 g o
2 6 (o] =
<] Do =1 [ —
9% 00 g
74 | & %
719730 & v 1F SLAB EL(+)289.82m{ydr) _ i
/ ! ] = ¢ |
23 /> 5020 CRVATION i
=87 A 07mvar: SLA26917m
/50015 o )
25 o ‘
/5115130 3 |
16 K 425 GL 4285 67m
olo} At .
¥ 90 i :
2450725 | NS I————
5 - Ll v s e stz
E'FEI;B'[ ) 4
11.41.7—50/20 FINAL EXCAVATION
47 ‘"W"CP;‘: 1"‘2;:” - EL.+283.17m(var)
A o g
5 m
e,
ay 3 1
4
A
(A SIDE PILE (CT.C 1,600) SIDE PILE (C.T.C 1,600)
16.0 /44 H-300X300X10X15 H-300x300X10X15

(e) Site E

T193.3 Aol w

=2 S ulo
T 21 71

¥ XA — Site D, E




3]
2l

OE 7‘;”

ol

i

)
gl

o]

o] gt Ytk

Al A A

3]
=2

7l

Zutollo] 2w

=

2.1

el

fofl ]

&

bl 7hAe] 3

b A 7bAe) A

SA 9] =

pzS

5

=
[e)

gozn
WA =

o

=

fol o}
o wwgo s o

°©

TARE

=

A7 Alead s

o]t

=
o

]_

A A @ANA seto] of
skt of

e}

=
=

SHA

e}

1o, 71 A3=

A s+

[

8
Fs

=
i=]

=

=

A
=

’

tof

ol o

°©

' Strutt} FAS =
o 3
o] &

<]

0
_Zr!

—_—

)

—~
fite)
il

)
Mo

Y
il

-

~O0

~
file)

_r,._mo

SAF7E 1 A REe] ]

3
Z_|J__

@ =

O
33

E]l_

°f

Mo

AA 9 A

A

24 FAAT A

=

=

, ©l

al

el

| o3 AlvagE Fe

.
s

¥

s

=73
o]— =l

=4

=~
=]
T

]

Az
=
24w e

H 2 Al (A AHA, Inclinometer)
- 20 -

[¢]

LY

2.2 Az



ol

XIS3AA

Protective

1

3. dZ3AF 4

=

it
Mﬂ

(G.L(=)4.13m) oA

2.93m= 7} A

(GL(=)3.5m) A 1.11m= 7F4 3A 2Aysre] o,

_21_



=l

Z(G.L(=)0.5m) oA 2.52m=z 7HE A4 24

1
=

(G.L(=)2.38m) ]l A]

=

o

=87

0.40m= 7F& =A

ZO

o
i

1)
o

T
_ﬁO
~

).

(GL(=)1.77m) oA 1.32m= 7 A

o}

wo]

=
=1

AIRHE ofAGAR AHH

=
=

oji

=
[

_22_



i 3.1 #@3E AS4E
Site A Site B Site C Site D Site E

AE |ASEAR| AR |[ASEAR| AR |(ASEAF| A= |(ASEH| A= ([A5EH
0.00 0.00 0.00 0.00 0.00 1.8 0.00 0.00 0.00 0
0.49 1.82 0.31 0.30 0.44 2.40 0.41 -0.02 0.30 0.51
0.82 1.99 0.63 0.09 0.50 2.52 0.82 0.02 0.59 1.16
1.09 2.16 0.94 0.18 0.91 2.39 1.04 0.08 0.90 1.24
1.13 2.19 1.25 0.24 1.32 1.64 1.42 0.10 1.40 1.17
1.63 2.54 1.75 0.96 1.52 1.12 1.90 0.23 1.77 1.32
1.69 2.56 1.88 0.94 1.82 1.10 2.38 0.40 2.19 1.28
2.08 2.64 2.30 0.94 2.12 1.01 2.88 0.38 2.61 1.17
2.47 2.52 2.70 0.84 2.39 1.08 3.11 0.34 3.01 1.15
2.86 2.50 3.10 1.05 2.82 0.80 3.57 0.38 3.40 1.14
3.24 2.63 3.50 1.11 3.07 0.30 4.02 0.39 3.90 1.08
3.63 2.82 3.75 1.04 3.51 0.27 4.47 0.31 4.13 0.84
4.13 2.93 4.25 1.03 3.62 0.43 4.93 0.23 4.43 0.89
4.49 2.83 4.30 1.01 4.01 0.48 5.38 0.20 4.72 0.81
4.92 2.22 4.38 0.99 4.39 0.45 5.82 0.16 5.11 0.83
5.34 1.53 4.69 0.96 4.88 0.31 5.88 0.17 5.51 0.83
5.77 1.05 5.00 0.88 5.36 0.21 6.33 0.10 5.90 0.82
6.13 0.55 5.42 0.84 5.85 0.19 6.77 0.17 6.26 0.76
6.59 0.30 5.83 0.60 6.33 0.14 7.22 0.18 6.61 0.62
6.63 0.32 6.25 0.42 6.82 0.15 7.27 0.17 7.09 0.61
6.98 0.44 6.70 0.22 7.21 0.02 7.57 0.21 7.56 0.30
7.34 0.21 7.14 0.24 7.61 -0.09 7.88 0.15 8.04 0.10
7.69 0.00 7.59 0.25 8.00 -0.10 8.30 0.22 8.51 0
7.97 0.06 8.03 0.26 8.39 -0.04 8.38 0.21 8.90 0
8.24 -0.01 8.48 0.26 - - 8.79 0.23 - -
8.67 0.00 8.92 0.00 - - 9.21 0.21 - -
9.09 0.00 9.36 0.00 - - 9.62 0.34 - -
9.39 0.00 9.81 0.00 - - 10.00 0.32 - -
9.69 0.00 10.25 0.00 - - 10.38 0.28 - -
10.19 0.00 - - - - 10.88 0.28 - -
10.69 0.00 - - - - 11.38 0.20 - -
11.19 0.00 - - - - 11.88 0.01 - -
11.54 0.00 - - - - 12.38 0.11 - -
11.89 0.00 - - - - 12.88 0.20 - -
12.24 0.00 - - - - 13.38 0.00 - -

- - - - - - 13.88 0.00 - -

- - - - - - 14.38 0.00 - -
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B 3.75 1.04 6.82 15.2 12.24 8.5 12.10 8.6
C 0.50 2.52 1.38 183.1 5.03 50.1 4.99 50.5
D 2.38 0.40 25.59 1.6 30.37 1.3 31.07 1.3
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AZAAAE] 0.10 3 1.8 0 21.0
e 0.68 50 2.3 5 35.0
AEARHY | 1.28 15 1.8 0 28.4

. At 4.08 50 2.3 5 35.0
Sge EER 7.28 15 1.8 0 28.4
At 8.68 50 2.3 5 35.0
297 9.28 15 1.8 0 28.4

At 10.78 50 2.3 5 35.0
297 15.00 15 1.8 0 28.4
ABAAANE] 230 3 1.8 0 21.0
At 3.50 50 2.3 5 35.0
AZAAAE| 430 3 1.8 0 21.0
el nge 6.70 50 2.5 10 38.0
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At 3.64 50 2.3 5 35.0
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R =5 1.42 50 2.5 10 38.0
sge =37 5.82 15 1.8 0 28.4
At 7.22 50 2.3 5 35.0
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3 3.4 A5 EHS] - Site A
ge A5 A
A&4ds Rankine E¢ Terzaghi—Peck | Tschebotarioff

0.00 0.00 1.82 9.76 5.37
0.30 0.51 2.17 10.07 6.55
0.59 1.16 2.23 10.13 6.77
0.90 1.24 2.50 10.39 7.68
1.40 1.17 2.75 10.51 8.44
1.77 1.32 2.93 10.43 8.93
2.19 1.28 3.09 10.10 9.22
2.61 1.17 3.19 9.55 9.28
3.01 1.15 3.25 8.96 9.21
3.40 1.14 3.29 8.30 9.05
3.90 1.08 3.28 7.62 8.75
4.13 0.84 3.24 7.25 8.51
4.43 0.89 3.15 6.74 8.10
4.72 0.81 3.01 6.17 7.58
5.11 0.83 2.75 5.35 6.73
5.51 0.83 2.42 4.46 5.74
5.90 0.82 2.03 3.55 4.68
6.26 0.76 1.67 2.75 3.73
6.61 0.62 1.33 2.01 2.82
7.09 0.61 0.93 1.17 1.73
7.56 0.30 0.60 0.49 0.82
8.04 0.10 0.33 —0.05 0.06
8.51 0.00 0.10 —-0.51 -0.60
8.90 0.00 —-0.09 —-0.86 -1.11
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3% 3.5 A=d EHS — Site B
ge A5 A
A&4ds Rankine E¢ Terzaghi—Peck | Tschebotarioff

0.00 0 3.01 10.55 6.13
0.31 0.30 3.79 11.38 7.76
0.63 0.09 3.99 11.60 8.17
0.94 0.18 4.56 12.23 9.36
1.25 0.24 5.10 12.74 10.41
1.75 0.96 5.58 13.06 11.25
1.88 0.94 5.73 13.12 11.48
2.30 0.94 6.16 13.16 12.05
2.70 0.84 6.43 13.05 12.30
3.10 1.05 6.64 12.87 12.39
3.50 1.11 6.83 12.58 12.34
3.75 1.04 6.82 12.24 12.10
4.25 1.03 6.66 11.69 11.63
4.30 1.01 6.63 11.61 11.55
4.38 0.99 6.57 11.46 11.42
4.69 0.96 6.26 10.78 10.78
5.00 0.88 5.84 9.95 9.97
5.42 0.84 5.13 8.65 8.67
5.83 0.60 4.29 7.18 7.19
6.25 0.42 3.38 5.64 5.63
6.70 0.22 2.42 4.02 4.01
7.14 0.24 1.58 2.60 2.59
7.59 0.25 0.91 1.45 1.44
8.03 0.26 0.46 0.62 0.61
8.48 0.26 0.18 0.07 0.07
8.92 0.00 0.04 —-0.25 —-0.25
9.36 0.00 —0.01 —0.44 —0.44
9.81 0.00 —-0.03 —-0.56 —-0.56
10.25 0.00 -0.03 —0.65 -0.65
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3 3.6 A= EHS] — Site C
ge A5 A
A&4ds Rankine E¢ Terzaghi—Peck | Tschebotarioff

0.00 1.80 0.96 3.56 3.46
0.44 2.40 1.33 4.85 4.80
0.50 2.52 1.38 5.03 4.99
0.91 2.39 1.71 6.23 6.23
1.32 1.64 2.03 7.34 7.36
1.52 1.12 2.18 7.83 7.85
1.82 1.10 2.37 8.46 8.48
2.12 1.01 2.54 8.95 8.95
2.39 1.08 2.66 9.26 9.23
2.82 0.80 2.77 9.47 9.38
3.07 0.30 2.78 9.42 9.29
3.51 0.27 2.72 9.03 8.82
3.62 0.43 2.69 8.88 8.65
4.01 0.48 2.50 8.15 7.89
4.39 0.45 2.23 7.19 6.92
4.88 0.31 1.80 5.76 5.54
5.36 0.21 1.33 4.26 4.10
5.85 0.19 0.90 2.86 2.76
6.33 0.14 0.55 1.67 1.62
6.82 0.15 0.28 0.76 0.74
7.21 0.02 0.14 0.22 0.22
7.61 -0.09 0.04 -0.19 -0.18
8.00 -0.10 -0.03 —-0.51 —0.50
8.39 —-0.04 -0.09 —0.81 —0.80
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3 3.7 A= 8WHS] - Site D
A5 AA %
CA
AZE 5 Rankine E¢} Terzaghi—Peck | Tschebotarioff

0.00 0.00 18.54 24.61 23.77
0.41 —-0.02 20.33 26.28 25.90
0.82 0.02 21.46 27.36 27.26
1.04 0.08 22.22 28.06 28.13
1.42 0.10 23.44 29.13 29.46
1.90 0.23 24.73 30.06 30.63
2.38 0.40 25.59 30.37 31.07
2.88 0.38 25.91 29.97 30.71
3.11 0.34 25.85 29.52 30.25
3.57 0.38 25.35 28.22 28.88
4.02 0.39 24.37 26.43 26.97
4.47 0.31 23.00 24.32 24.71
4.93 0.23 21.42 22.10 22.36
5.38 0.20 19.85 20.07 20.23
5.82 0.16 18.55 18.49 18.63
5.88 0.17 18.39 18.31 18.44
6.33 0.10 17.23 17.04 17.18
6.77 0.17 16.13 15.92 16.06
7.22 0.18 15.06 14.87 14.98
7.27 0.17 14.95 14.77 14.87
7.57 0.21 14.26 14.09 14.15
7.88 0.15 13.64 13.48 13.47
8.30 0.22 12.92 12.73 12.63
8.38 0.21 12.80 12.60 12.48
8.79 0.23 12.09 11.87 11.64
9.21 0.21 11.23 10.99 10.69
9.62 0.34 10.15 9.91 9.59
10.00 0.32 8.95 8.74 8.43
10.38 0.28 7.61 7.43 7.16
10.88 0.28 5.74 5.59 5.42
11.38 0.20 3.95 3.83 3.74
11.88 0.01 2.42 2.30 2.27
12.38 0.11 1.27 1.11 1.12
12.88 0.20 0.51 0.30 0.31
13.38 0.00 0.05 —-0.25 —-0.23
13.88 0.00 —-0.24 —0.64 —-0.63
14.38 0.00 -0.47 -0.97 -0.97
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3 3.8 A= EHS - Site E
A5 AA %
CA
AZE 5 Rankine E¢} Terzaghi—Peck | Tschebotarioff

0.00 0 1.82 9.76 5.37
0.30 0.51 2.17 10.07 6.55
0.59 1.16 2.23 10.13 6.77
0.90 1.24 2.50 10.39 7.68
1.40 1.17 2.75 10.51 8.44
1.77 1.32 2.93 10.43 8.93
2.19 1.28 3.09 10.10 9.22
2.61 1.17 3.19 9.55 9.28
3.01 1.15 3.25 8.96 9.21
3.40 1.14 3.29 8.30 9.05
3.90 1.08 3.28 7.62 8.75
4.13 0.84 3.24 7.25 8.51
4.43 0.89 3.15 6.74 8.10
4.72 0.81 3.01 6.17 7.58
5.11 0.83 2.75 5.35 6.73
5.51 0.83 2.42 4.46 5.74
5.90 0.82 2.03 3.55 4.68
6.26 0.76 1.67 2.75 3.73
6.61 0.62 1.33 2.01 2.82
7.09 0.61 0.93 1.17 1.73
7.56 0.30 0.60 0.49 0.82
8.04 0.10 0.33 —0.05 0.06
8.51 0 0.10 —-0.51 —0.60
8.90 0 —-0.09 —-0.86 -1.11
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