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A Model Test of Earth Retention System with Prestressed Wale
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Abstract

A model test was performed to evaluate the stability of a new earth retention system with a prestressed wale. For
the model test, the dimensional analysis of a full-scaled earth retention system with prestressed wales was performed.
Details of the dimensional analysis of the new earth retention system were presented in this paper. Based on the results
of the dimensional analysis, the model-scaled earth retention system with a prestressed wale was simulated. The lateral
earth pressures on the wall, the lateral deflection of the prestressed wale, the sectional force on members of the prestressed
wale system, and the loads of struts were measured during construction simulation. The measured results were evaluated
and compared with those of the design criterion. From the measurements, the behavior of this earth retention system

was investigated.

e X

3 B8l A EAS s Yty my Ajgo]
THEUT & Fao] A2 2y AP Yol @A el ZeAEYAE RS 283t -3— Fo] A|Agle] gt
2 siAo] Y EUY £ =Rde M2 FHo] Alad" gigh L
At A AuERE By RO ZYAEHAE wifg 245 Fo] /\]/\E\ﬂ &R
Fafo] Aladl BAjol tgt ASE =3gsted Futo] WA v EQF A%, LIAEHAE

A" Bl 3] AZT wEgro 3 AEL wolslgnt 2d AjY Aufs maAEdA
A Aze} vl 7= Sl

ZYAEYAE WAL 835 Zufo| A|AHQ oFAX

BAE F *Hi-r—
el vy As, 0%
o AJ2E Ao

Keywords : Dimensional analysis, Earth retention system, Model test, Prestressed wale

IL.ME I Aok AJutofl A2} Futo] Z2F FAte] BiEE L YA
A A2 o] tieto 2 4] T AEHAE WS F

2 B0l & F27t & ¥4 AL 24X Y9 &3 J2E Fo] AlAFle] AGE T QoI &
19 A5 9 Xohd A A& 5 23 FAF 18 2003a, Kim et al. 2004). £ Zotolo| ALy Za|A

1 484, 85748715379 SEANATR AYAFY (Member, Senior Researcher. Geotech. Engrg. Research Dept. Korea Institute of Construction Technology)
e, Aoadista AESFA AT 8T} 25 (Member, Assoc. Prof., Dept. of Civil, Architectual and Envir. System Engrg., Sungkyunkwan Univ., nkkim@skku.edu,
AR

AZadstE AHFA A 258 91a1AA (Graduate Student, Dept. of Civil, Architect. Envir. System Engrg., Sungkyunkwan Univ.)

4 Jaaisy BEAIFA~WEFE T WAl (Graduate Student, Dept. of Civil, Architect. Envir. System Engrg., Sungkyunkwan Univ.)

5 974 Al (Staff, Daewoo Engineering & Construction Company)

* 2 = dizt BEAE dsks 9 2008 1€ 31UA) I UE-g 32 BUFAP) siguch ARl AR Wes 84 =R A =84

N

%

Zo|AEYAE S HEE SU0| AIAHS D8 AR 27



& 71& HEEY PA AJAdY AEA X 7
v Aol wf o4 SN 4= glon F3A BEQqo R
o135 HrAIE ol Ao g AFYSHA ES Y
Hof| At} 2|3 )5k 202 Qg BA|9| ¥F
< Az} ZEAEHAE S
aro] AAERL Hop Y2 e Ik Z
AREFE 29 FAHE AR 4 ok B3 Ask
=, AgA g Fal4o] go| ujAEo] gl =HAA
o] Z2t FAboA A|Hk HFo] 5= B AlLHo
H|g] xFE9] &Agle] 23 FAE 88 = Stk

ZIAEHAE naHS 2837 Fato] AJAa e it
oo At feEof gt ZeE|AEHAE WA AL
do] g7 Frkel dEE ZE|AEFA T)wo] A
=] QT Troitsky 1990). ©]& IO Z ZZAEHAE
oA 243 2 Futo] AJAH9 7|2 Yot d
Ao A= AHIMEY 5 2003b, BHE2] 5 2003a,b,
2004, Kim et al. 2004). |28 ZAEFHAE WA A
2o A H7HE Y3t $24] a4 ATt
ATHAES 5 2005, AR 5 2005ab, o|EA 5
2006). =23 23, chSE 9 AoF Ayt H8H A=
< Zuto] Aagle] FA HE AR FUIE ARt
A7} AU 5 2005, Kim et al. 2004,
2005).

of ZerEHLE UPS HET Fol
& A o] SAE U & =Rl A2 3
NS EELECE EEE R RED-C
A A ARy BY FRe| TeARHAE 1
e Aga Fupo] ALge PASGT 7Y AW F
Fato] Al2g) RAel et ASS Sast] Hufo] o
A e} =9k A%, TeliEd2E Y WY 7
5, W s B0 @ AT MYRe)  ASE
Sopugich. mE AY Ao ZeAEYAE 0 A
A

o Hxje] AA Ao} vl B7hs ek

!

28 BIRARZHE=2E H23H M7E [ SE=2% M8/

2. ZE|AEYAE IS BT FUO| A|AH
9| Xt oA

2.1 XK sliA1} Buckingham 1T O|2

29 4 ofm Ao) 1 ANl BT WAL
o} x}¢lo) 1y WAHAle 7 g3E ¢ttt HAAR
2E| Ao MSES E2H B & BA B
2 @A sk ol2ojch A siAE Bl AT B
H HLES £Y 4 olon B2 AES AT 4 Utk

Buckingham I ©]2(Buckingham 1915)& dA4fof ¥
A HpSe AAUAE %k o a7EHE 5
MaSe) BaY Yoo Si pmi PrE RS B

[e]

lom o7 Q7A}S(Bridgman 1922, Bocher 1938,
Van Driest 1946)0l] ]34 & Aol A= o] St
471 A nd B4 £0]3 mE Wpo] 2HE Qe
718 o] olth 4 ()9 w8 g 2e T
fix)E Buckingham II o|2& &3}o] 4] (2)2] n-m7} 2]
T2 v el g(mE UERd 4 Sk

al

F(x,x, x5, %,,000,%,) =0 (D

g(7z-1’7r2’7r3’”4’""’7[mm):0 (2)

o] TAE WSl T BAIE WoeE=EH
FAdell digt B %(model)} A th 3 (prototype) &
3} uj(Langhaar 1951) 2]
()3t o] AR AL Falo] Polul TAY o

(R
v
ox
N
i
el
¢ —m]
32
L
bl
N
oxl
n

7= [ (s 70y s Ty T 3)

22 FXH 0Es 7E
2t a4 Fotel FAH i H53he W
o Al FAAE HEste Y] Atk ZYXE
HAE w283 Futo] AlLdY] 2 diA oA

£ ZoAEY A R AFo] £7 Y3 TE A
£} $ARIoHE o) 2eistol 43 WY BH| Ay
HHAS HAgste] B MANSES frslEon
29 BA W4E ARste] o2 By dAd) Mgt
sk



7| Er= 2rE o)
.E:'V__OJ 7E].o]7 x—L\__.‘ géll"x:l_

o °
4 @WZEH A9 s

o o
o
ok,
»A
ol
>

T
T

T

bt

-+

do

o]

%9 2
4 $)E 4 @el dsta
Z

El L+kz,D=0
d(z,L)

d'm kL' 0

dr, EI

4 O 4 (10-(12)9h Zo] FAH.

3 3
EriY_pd @b _p

& d(n,Ly
3
E]M =p
L .drn,
d37z, PL
3 =7
dz, EI-D

2o wA 7 Y BAY ¥ m, mE A
g

4 ©3t 2 4 62

©

C))

(10)

(1)

(12)

3. ZR|AEFAE WX MBS FTH0| AIAE

- 21T
ol = A

T AEYAE NFS HEY Hoo] AAHY B
Y AAE sk Pstel A Y ozRY £2E
49 WSS 5 mE ARSI FAY B

AebrE AL k, wWage] Zo] L )1 wge] g7

O Ho ox r|r d
by
l
-
ox,
L)
¥
lo
H
e
|
_);1_1
rie
rE
P
i
]
O]
_?L
£
=
ull

2RI AY o) S A 4P 9P FAY
ARE SYalo} sl 4 (13)% ek

G
== ==
ET B EI | (13)

A71A k= K-2(K= ARREEAL, 22 X8 ozt o
H A (13)2 4] (14)-(15)2 Z@H)

- _[K-Z-L“} _{K-Z-L“}
L= =
ET , EI |, (14)
4
ElI, K, z, |L,
L L e |
£, K, z, |L, (15)

A7) Ky, 2, Lp©] ATE 27L Kim et al.(2005) 2
2. IYBR KK, = 2, z4/z, = 30/150 18|11 L,/L, =
1/40. 12| EE mH3} AThd 7ke] B4 Sauls A
(16)3} 2.

El, 1 30 [1
EI, 27150

4
X —} =1.6x107

40 (16)

32 2 HHo o
28 ¥ o g Al (16) o2 5E AHAE T

DoAY AE IES BB §LU0| AIAHY 2 AIE 29



4 (17w 2},

E, 17)
A Ao FAAHL 7.0x10°kN-m’ o) H(Kim et

al. 2005) 23 A9 SASE 3.1x10%kN/m o] o},
IHER 2y HA FAE 4 (18)27H AgHrt.

EI El, | 1xf
Im(wall) = =" x| ===
£l E, 12 (18)

2% 939 S 3.5mmolc}.

33 2§ TR|AEMAE OE A|AHQ Cind

ZAEHAE WA} A AHS AT QlE WA,
Hhdior e gHo] ZAEn) E3 HE R vy
o] A€t} 7Y wAel &g T 2] (16)2] FHA
SAaH|E AEgoto] AT Aoy gare] g
1.9x10°kN o] H(Kim et al. 2005) 23 wx}o] =144
21 3.1x10%KN/m’o)th. =8 wake] A9 ThH2almw)

FD

E 9,833mm'o|n o]ZEE Z 20mm, £o0] 5mme]
3 Aol do] AAE gk

g By 48 gHS 4] (16)9] Y S0
E Agste] AARECH AYE g e] dhaxir W E
= 2.04x10"m’ o] H(Kim et al. 2005) =& 23] ehAd
Algt 3.1x10°kN/m ook Ba whaltio] 49 whH2A}
RHEE 2 118mm'o]H o|2HE Z 8mm, 0] 15mm

g R
2003b). ZAEHAE u]xc} ANAEO H A &=
(

[KIP%}[L_FTX%
szsp L, El, (19)
HA7VA Kipsi= ZEAEHXE w3} A2 o] F7kA] A)
(3R 5 2003b), El= WAke] €734, L2 WA 4
ol. Ay ZAEHAE O XA AR A
L 908.5kN/m’o] tH(Kim et al. 2005). 28 Za|AE)
AE uA} A|A"o] F7bA) Aas 4 (192 Hg AHA
=l 370.4kN/m’o|c}. _—_L_E]_/_\.EEHZ:E_ w]Zto] kA
Al M3 o, 4 Zol, Wt} Aol 13 B4
o) greix o Ao|Hrkatatd 5 2003b). oSS 1
3o} 27 0.6mme| 74 whwo| AR gl

wy R 28 UL 4] (162 o] &3to] 413
ok Agd Wy R Gl nmEE 6.12x10%m*o)

1. Z2|2EAAE WYE HBE KU0| AL 2F M7 Hay

| 24 =M (mm)

HH | 824 = 7.35%107kN-m¥m | WI000xL1000% A.5
ES B2 = 2.06kN-m? W15% £1000 X H20

A O] EHHE = 1.2x107'm? WBX 185X H15

e oy = 3.6x107'm’ W24 X L350X H15
Fal HHE = 2.8x107°m? #0.6

#0), H= %0}, t = 54, J8|1 ¢ = Y.

X

' 45 140 140 140
ﬁ ‘ i | _Z _J
WA R P ]
. I L
e
W | -
- -]
o—
- s mlm |
2 O

Unit : millimeter “—

T 1, TZR|AERAE A A|AH D8{o] BT

30 S=XEtEEE=28 H23A H7E / SE=2F M4

fon



H(Kim et al. 2005) 23 BgH 9] eAdA4L 3.1x106
KN/m’oltk. 2 weHo] thd e £ 24mm, 0] 15mm
2 ARHYT ZYLEHAE WL HET Zulo]
AN2Eo] By A A7t & 1o AAFH] glon =
o] Wemsl 19 13} Zoh

4. TRAEMAE WYS M HU0| AAH
of B AlY
41 B §oYo| NAY T
ZAEYAE UHS Y3 Fopo] A2de B
A@E S| Atel 72 18m, AR 18m, el
1.5me] Ex7} AR E QT HA9} T AEGAE U
H A2E mYe olaY AR AR om i A
2de] 74 sobe o R oiAskr.
29 WAL 1 99 TYAEGLAE U Axdn

3
i
I
|
1

< T 1im -

18 2 TIAEHAE wHE

~7 (\/

HEER A Elom 2 AWke] F2} Zlo)= 0.6m
olm =g #Ae] 24 Fols 04mofrt. HA wiw A
HHO] HRE= XE |.0m, 20] 1.8m, =] 1.0mo|t} EX
st 2y A ko] vhhE Folv] flste] EHjz=
:ﬂe]]o] L=t
0] At A S EEste] BY AN
ot ZIHP 23E Aste] BRAE ARSI
Z)gke] At Wi 60-65%, W vbbzhe oF 37°0|c),
ZALEIHAE wFE HET Fo| AlLE 2g9
BHEet 9HErt 2y 29

42 AE AHE

ZYLEYLAE S AEW RS F
9ol ASS sorshy] 9Iste] W) Hjwel B9k =
EYAE wg AAg Bl 5, e B

ek

3 HEE shgol ASE Gk A v

- 1.8m -

st HUO| ML 2| Jjee

o~ o~ C\/

‘——  Strain gauge

WWWW  Steel spring

. v . . Pressure cell

33l 3. A7 MR x|

ZoAEHAE EE HEE &Y

(o)

|AE—H_J Eod A|o| 31



at7] Slskol 5 Ale) EQPAE AR E ) Habe] £
3 gEles 24sr] Ak 13 49 WPL Aolx]
7t AR EQT mAe] FHAS 24 istel WY
oje|E A7l AASE AT WHY Y e ZA]
Systel 5 hel WEE AolX7 A= g, HEgn
sleg 24s1] 9atel 20 Fle] MBS AolX7t 4|
59tk 19 3& A2y 42 9IS dea ek

43 28 A" &M

32

1 CH| : HH MR £ BFA

Lo

=9 70%

H
e

5 CH - H

PN

[

R23d M7=

/| SE

‘EZ viehH o 2 HE 0.7m Ao ZYAEHAE 1

A gt vEn 43

- 2ZE 2o|Ql 1.0m7FR] EEAL B
-9z vl EQly} Bulo] A|AE] Eajol 27| 51 Al
‘2Y Ayt BHORRE 03m 22 F A

ZFR 0] AA NA=- Y 10%E W Aade] 59 F

!

O

A&

2y A4 gHo2 R 06m HF I F AS

o
ArEof 3.0kPal] HalE At & A&

-7yAle] A 7= 120%E WP AlREel =Y 3 AS

44 28 AIY A

44.1 97 FA
2y Y Hxpol weh F8 wAEE ASE wRe

L = A
2 B : ZE|AEHAE WF AAHI HEE M|

6 £ - M M7IF 51 st

8 4. 2H AlE Eit

==& K4z /



S At 39 5o Aok 8 AR ol o
ol FHY AsS B 23 ke A 23 o|% 7
Aol 2149 =Rle s Qlste) mAfo] HA wiH g
PEoiztom wAHe Foliold Mo BAgE et
Y R AS AEe ekt A8 Ases
Aol et ARe TelAEHAE Uy ALue A
s1% BIHE T 4 Ak vhEo] wEnsl 9xE
wol e Wgo] 7o) WAE X etk ol wE
of Z7p4e] of%) ko Ve Fo AU
231 o] BAYE Telamaas o Alswe] 3
734 Al KIPS(RHIY 5 2003b)9} A A EU(Terzaghi

& Peck 1967)2] PARZLE E2H
el 4 2R = det

AA HH Q! 2.0mm

—£5— Excavation to 0.3 m deep

——F— Prestress to 70% of design tension load

| —&— Excavation to 0.6 m deep

—7— Partial loading on the surface of soil mass

,E -3 - —=— Restress to 120% of design tension load
g
e’ _2 -
=
2
=
g -1
=
S
A 04 g =t
T— Wale
11 Strut
€
2 T T T T

-0.5-04-03-02-01 0 0.1 0.2 03 04 05
Distance (m)

7 5. WE Y

—— Prestress to 70% of design tension load
—@— Excavation to 0.6 m deep

41 ——— Partial loading on the surface of soil mass
) —Jl— Restress to 120% of design tension load
£ 31
S
-]
>
g 24
5
=
2 17
=
g
- )
-1 Strut
T T T

-0.5 04 -03 -0.2 0.1 0 0.1 02 03 04 05
Distance (m)

38 6. Wy 2QHE

AxE A HE
oF &= Qith EIE ot tﬂ‘ﬂi }Hil% ] ol A
HEHEZ FA DA w& Aa"e) 39 71
Felo] ZQlEosX mAe] HnHETL 7=
& B9t MEL ZPAEHAE Wikl
AEol HEEATE ASH e FEHE A=
Y AEYAE mAre] A FRHEPark 2006) ol

s ¢ 4 Yok

SO

ON
%

F

m 2

l‘F

It
[

==

[¢]

32,
il
4

443 W) Wi 29t

NEE ZYLEYLE Wi Al~do] 289 FHt
of WA wie] Bob e a9 T3t ek ASE M
A wEe] B ASS 2 BEQF Byl BREalglo
o] Fo¢ R Aol A o] A2 A -ZM L
o RPAYEI QL) YT} YRjoll M ] WA viH Efo] ¥
g 920 x e E¢tET o ZA FA U Hoks
9 717 shgol EUERE DAOA WA viHe] B
ol F7tel= RS Yehllth A% 218 Fste] =9
AEHAE wipo] Z-gE Futo] #A| wiHo] Y A
ol ZYAEHAE WAo] ¥y Az I B
‘%EI'_ U2 & AN 2L T A 2Ho]

45 Fubo] ¥ wie] =9t 7)Fo| FPE ik
# E?HETE% AZE 31352 Terzaghi & Peck(1967)
7} Goldberg et al.(1976)2] AAES 3153} v|w H7}st
A} AEH 352 AR 31500 nis) 2+ 14.8%

Jﬁmlmo

40
—F3— Excavation to 0.3 m deep

—Jl— Prestress to 70% of design tension load
~—7/— Excavation to 0.6 m deep

—&— Partial loading on the surface of soil mass
—— Restress to 120% of design tension load

(72
<>
L

[
]
i

Earth Pressure (kN/mz2)
=

= =

¢ L_wan

T T T T

05 04 03 02 -01 0 01 02 03 04 0S5
Distance (m)

- A =t

Do AEYAE MEE HE8 U0l AIARY 2 AlE 33



o} 19.1% © 27 ZAHU

0 oAz
A7t 2 8o AAIES u} A4 87 2139 70%
©QJ4], 150-171No| w= =
gk 22HA], 148-165N2] éiﬂol waol A 2ok
=3 xutollo] walE A3tAl, 166-185N2] Zelo] wg
NN AZEOm 74 AZIAAL, 244-295N9) BHFo]
ol SR U 28 AT B 27] %
A A =8 T A 21, WalE 9 AR ok
=902 8 [y o] Zrlee ﬁfﬂ% e
ok ol u} Ft o}—o— z70) tha Ao A} of
A o] uate] QgL
I ik E3E A %Ea— eﬂ

%

:LJ
o2
I
°
£
)
_>|i
<
m
x
I

=
] g ]—/—\—u——] Y 58 A7t
38 99} Zheh A AA 1A Q] 70% L4914, vERIT)
125-160No] it 0.6m =3 2|ut
=4 16-151No| BEzItfoll A SAE|QIch 2y |7k
ol 33_6‘% AL, 117-16IN2] Z8o] AZE|glon 7+
A AZIAA], 192-266N2) FH0] A= A=H
el 29 AsS

¢

0.

R LR AP Bt

—— Prestress to 70% of the design tension load
—F}— Excavation to 0.6 m deep

350 | —<— Partial loading on the surface of soil mass
——A— Restress to 120% of the design tension load

z
=
]
]
- 200

150 gl; %

100

< Strut q, T~Wale

03 -02 -01 0 0.1 0.2 0.3
Distance (m)

J2 8. mE &3

34 SFXLHBES=2F H23A H7E / SE=2E MS /

o Al A= A E5doll digt ) o) %%_‘
th= 7}3(Kim et al. 2004)0] 2-LEL} A8
o A AS S2o) 12-18% HAE Vel °l
S wHe] B¢t BEIF E@5e] fREeE 3
th O|2RE ML ZYAEIHAE oA AJAHC
It} 59 A%ol 8=k WA 358
erzaghi & Peck(1967) 17| 8152 85-118%%

i
o v 2 ¢ ﬁd
- s A o 1 A=)

N
—_

Fo R 349 vgee) 23 a2 10
7 2tk 03m B AHk 224, 175-195N9] 3H50] H

300

—O— Vl-eft leg
—— V2-center leg
2509 _—o— V3-right leg
—2A— H1-left bracing
= 200 +|—4— H2-right bracing

(N

= 150

Loa

100

50 1

0 T T T T
1 2 3 4

Construction Simulation Stage

1 — Prestress to 70% of design tension load

2 — Excavation to 0.6 m deep

3 - Partial loading on the surface of soil mass
4 — Restress to 120% of design tension load

7 0. wall 53

800
—6— Left Strut

—E— Right Strut

600 -

400 |

Load (N)

200 -

0 T T T T T
1 2 3 4 5
Construction Simulation Stage

1 — Excavation to 0.3 m deep

2 — Prestress to 70% of design tension load

3 -~ Excavation to 0.6 m deep

4 - Partial loading on the surface of soil mass
5 — Restressing to 120% of design tension load

T2 10. HER £



YA ST A A 213= 9] 70% =14,
182-193N 9] &}F0] AZHU. 0.6m =g 25k 22
Al, 343-35IN¢| o] MERA SHF =3
A|dko)| BElE A3EA|, 447-546N 2 50 AZEH G
o A AL 465-599N 9] shgo] S E At
FE HEE 59 A5 2 A & ol A 1%
I HF =2 8 FEF HEEY AFS FARH
UERo Hstea A AE ke =Y & o8
HEES Z2o] F715h= BEE Ul 9 AE A
& Fol) MER ZAEHAE ulR AL o
e Bk 2o A% EY ¥ ol2 g Ao
AFgsas Ege gHos HYRY AERSS
& ATk HERA AZE 59 Anls HA BEY
of AT WEHE HA 353 5.8% BAE e

1y

N

0 o

AZol SHHUT. A2 Fato] AlAd By that
AES Sste] Fufo] WA vhwie] Eot AF, el
EYAE wWAe) WY A, WA A2g 2Aof 3 7
S Mg R 3 A5 goprgith B A7 FEL

b} 2,

(1) & dFoaes Ze|AEHAE g A 249
Aol EE HALe} Who] A EcE ZEAE
AAE O Ala"e] digh 2H A Fate A
dhiei A, wd dojet f7tAde s FA4H 72
o wirieE A5 £ gl9oy o5 g3}
2y AE 3 A3 A2 ZYAEHAE 4
 A2de] dEs AT = qlslt

(2) T3 sk 2o wE ZYAEHAE w9
HE AT HA viHY] B Asol #PE U
o] Hy AFE Foto] =2 HAof st AR

|2)o] Aa 8l ankg g 4= %

=
o
>

3) ZEAEFAE WA} A|AH B0
1

HPH(Kim et al. 2004)0] HZEUch
(@) ZAEHAE WS 83 Foo|o] HER A
ol #EHAt HPR AZ AFE Bt A
2L ZYAEHAE WA AAH o] ThoFel s
270 I3 EY WE T of2 A% Hell At
A EYE dHoR vgEe] deges &

219tk

4
3.

ALl 2

2 A= =AY 54 7] 2 A7HR01-2003-000-
11630-0)X| Y08 ==&t

b

I
MO
ret

1. A7, BlEal, A5 F (2005), £ 23] 244 1pS w3
AN, FFAEENGE =2, A9D, A23F, pp.225-236.
Mgk, AR, 29 (2005), £EloldE 4

e 2R AolBd, F73RAEg =2 ATE, A43,

3. AR, s, R, 2, A e (2005), HAIA Tl
EYAE ZRIEIPS) Sl &5 wde] A4 2 A, ¢
TR =, A18A, ANE, pp.799l.

Z 3 7, 313] (2005b), HAA LA

EYAE 7N FRAAIPS)Y] A L8 E 27 e &)
A gl A, FFFAERE =2 A7, A5E, pp.627-636.

5.8k, %9, AW, o194, dHeksd (2003a), IPS EEo] F
W1 - V18, 2003 ojetEESE Fo)gefd =EF,
pp.3775-3779.

6. BE2, 1%, A, o194, T (2003b), IPS Fo] F
W - AJEARR, 20030 HerEESRE Fo/ShefE] =2,
pp.3748-3753.

7. B2 97, ek, 1E-% (2004), IPS(Innovative Prestressed
Wale System) &Eto] 342 W, 736378 2004 #85
Y73 FF, pp.293-300.

8. ol&H, A&, W, AR, 2 (2006), THER AolE L.
28 o8-8t 9§ 713E ATE: Alale) 71Ee nl g,
eFr g ere =5, A8y, 6=, pp.727-735.

9. kg, 79, K, WA, o5 (2003a), HAld ZalA
EYAE JWNAZHY AA|, 20039 ofFHEESI &)
3] =%, pp408-413.

10. $9ked, 7489, AR, 5 (2003b), FAlH ZPAEHAE
IPs W7ol A A ol2A AF, 2003 fSrEFGE F
]St olld] =7F, pp.3754-3759.

11. Bridgman, P. W. (1922), Dimensional analysis, Yale University

o d

o0

Press.
12. Bocher, M. (1938), Introduction to higher algebra, Macmillan,
New York.

ZoAEAE (B HES 820 AIAHIC 28 Al@ 35

J



15.

16.

36

. Buckingham, E. (1915), “Model experiments and the forms of

empirical equations”, Proc. No. 1487, ASME, Spring Meeting,
Buffalo, N. Y., pp.263-296.

. Goldberg, D. T., Jaworski, W. E., and Gordon, M. D. (1976),

“Lateral support systems and underpinning, construction methods”,
Rep. FHWA-RD-75-128, 129 and 130, Federal Highway Administration,
Washington, D.C. .

Kim, N. K., Park, J. S., Han, M.Y., Kim, M. Y., and Kim, S. B.
(2004), “Development of innovative prestressed support earth
retention system”, Journal of the KGS, Vol.20, No.2, pp.107-113.
Kim, N. K., Park, I. S., Jang, H. J., Han, M. Y., Kim, M. Y., and
Kim, S. B. (2005), “Performance of innovative prestressed support
earth retention system in urban excavation”, J. KGS, Vol.21, No.2,

Jm
e
i
A
ital

= XetSEel =28 M232 M7s / } N4z /

17.

18.

20.

21.

pp.1-10.

Langhaar, H. L. (1951), Dimensional analysis and theory of
models, John Wiley & Sons, Inc.

Park, J. S. (2006), “A New Earth Retention System with Prestressed
Wales”, Ph.D. Thesis, Sungkyunkwan Univ., Korea.

. Terzaghi, K., and Peck, R. B. (1967), Soil mechanics in engineering

practice, 2nd Ed., John Wiley & Sons, Inc., New York, N. Y.
Troitsky, M. S. (1990), Prestressed steel bridges, Van Norstrand
Reinhold.

Van Driest, E. R. (1946), “On dimensional analysis and the
presentation of data in fluid flow problems™, J. Applied Mechanics,
Vol.13, No.1, pp.A-34.

(BEYA} 2007. 4. 26, AAISEY 2007. 7. 19)



