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ABSTRACT KEYWORDS
Recently in case of the concrete retaining wall precast technological change in the field buttress wall

assembled by the way. A precast wall is devied into upper and lower respectively, and concrete retaining wall
the way, assembled in field is being performed. But the assembled part could have been earth pressure
damaged by the earth pressure in a relatively high buttress wall. And, it have been precast

pointed out that large-scale disaster can be occurred. Thus, in this thesis, a structural numerical analysis

stability for the buttressed retaining wall with pre-cast joint method was analyzed by a
numerical analysis method. The structural stability of the three height retaining wall(
7.6m, 8.5m, 10m) was conducted respectively for earth pressure. The maximum principal
stress applied to the concrete retaining wall was analyzed to occur locally in the vicinity
of the fixing anchor as 23.3 ~ 43.2 MPa.
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1. M E

HZ 7)ol e g QIR AT o= st S¥F2EC] o] B3E F e sl SUH ok vt
© A7 B2 AR 5L 2t Q7] Wl B50] ¥ FEE0] Bol AHI it duHF oz AR EHNY A8 E
SHE HZ AHgo] SUHL e BAE 3 3 23 ST HOE AHEHI JTHSD.Lee, 2011). S EEH 9
HEHAE 924882 15+40m, ¥5E4] 382 20~40m, AW E 8 (LY, ITH)S 3.0~8.0m, T@l 392 8.0m
ol/fo g Fiate] A8 th(Ministry of Land, Infrastructure and Transport , 2008). A2 E-&H 9| -9 @A 2} 2] o
A ZY2E AYikol o B WA CR J|EF] Wt AEH I Utk 53], 8m o] FellA A HE FHA $He
BFole ZYN2ER Artd AdRE —5’:‘1}5}7] olf7] wEol &3S AHet SRR Yrolx ZeRER AT $o
74z gHkste] ARl A 2Yshe W0l AlRHI vk 8y, Bl A E2 B 3o A9 F Egto] A8y Wi
of 2H¥ dAFEo] A A g Jon, 2HFEo] AEHY hE Ao ojojd 4 ot £ ATy Al=H

z H Az Aol FHEE @740 7L 2TH(Yoon,2016).

ZQIE W (precast joint method)& ARE-3F -84 gHo] A%el| A &S 744 B

E
AEEHE FASE o R s & A= 3

Ao 724 HFgel oy 0] 7.6m, 8.5m, 10m 5 37}

Folo] FHol| tiste] wiH EStel thk 722 Ao tiete] B4 FSAT B AT tidel F e RES

e 313 go] 27)9] FFA(A-ZONE, B-ZONE)E Z|7| 2ERZ A 23 Fof dAAol|A Adste] FAshs oz

o SRl 48S AX|sk] A-ZONEF B-ZONES AZAZOZA wjd Eqte] ot WA= gl Adstes

St Y Aot wEbA, A PCEH ol A4 Wi o2 E Ets e AF FHo AAH Sl AR

UF 33d 7 AZA i FAYES k59 TheAol 7MY $a3 EAE L deE thMazindrani, Z.H.$,1997).
=R

webdl, B ATNNE $9L o)A QY FARY BAYEREY s no G FHlo] WA Ho| g ABYAY
Q) FFsel el fHLANS ol §F FANAS ST ANLHE YA

P
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AZONE
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Fig. 1. A buttressed retaining wall unit with precast joint connection method(PC Joint method)

r < o] &3 FAAN S 112,33 o] AT AHE TR Tk 24 (Beam, Plate,

le 84 5)& AHESt 3AHd FxEY BEYe & 5 e &5 G+D Computing Pty Ltd A7} 7HE3H
32}1 Trf&OisH@,(FEA) Z 2332l STRAND7S A3t THStrand7, 2012). YHEd o2 I E FHOZA &= v A
=2 Hol &3t 7.6m, 85m, 10m =0]9 28 mdo| thate] #13} o] AN A A ALE o] f3ass)Ae
Tt
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Table 1. Outline of finite element analysis model

Y E0| 7.6m 8.5m 10m
44 8,960 9,488 11,334
HQ A 164 164 164

YA 8k 7,540 7,868 9,276

Fig. 2. Retaining wall unit for analysis Fig. 3. Numerical analysis 3-D elements of retaining wall

2.1.1 SHFF|e] EHHAIA

299 Fo| YHtH o R =2 Yo &3l 7.6m, 85m, 10m 2 AA3IH oM, NIHEZAe|= @9 do|E AME3I5 T
HA e EAFTE Blas] ko] EA7E A E Qo FHEHAOR HAJIYTE B AFM s dutr o g g5t
A FFE AGs] st AAWAZ H38 AS 6/l AXSEE TH459 Zo] Rtk wehs, EQOZRE W
He 9F48E o719 H38 A2 AZ WAV HEE styon, dHe Ade B9} A

tlo .

Table 2. Dimension of retaining wall unit with according to the height

T8 Hm) | him) | h2m) | h3m) | Bm) | bl@m) | b2m) | b3m) | bi(m)
H=7.6m 7.6 0.35 1.2 50 08 0.2 16 24 1.75
H=85m 85 04 1.2 54 1.0 0.2 2.0 22 1.7
H=10.0m 10.0 045 1.2 59 1.2 0.2 25 2.0 1.65

2.1.2 filE EAIRL 39 7|=X|8 =A

HAE BAbE euete] @A P Il 219 WERebEL g =30° 2 AdAslon, 389 7] 2A Hkel A
A TAE dorld siHef ofurt ekl = 7] el $¥e s ARG e =4S AAsAn

— 368 —



h3

\

B-ZONE

hl h2

J.S. Kim - Journal of the Korea Society of Disaster Information Vol.

s-line

e

bl *Ia% b3 |

l

I T
| B

I

J
b4 |
|
1

Fig. 4. Dimension of retaining wall unit

2.1.3 EgI=2t ZEAI2

& AFelA =
Coulomb®] ESAF(ANE
AR

Ho=z

2-8-8} %1 tH(Okabe, 1926).
4& FYsA

#337} go] A%

a3y

Qo] WIS o3 Al 7

A

49 3 A A
AH8-8191 ©.H (Braja M.Das, 2012), A 7lo] &g A7 Aol =
F49l AelstHt AR Agoles A 155 7
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Fig. 5. Connecting anchor

&3 WA npEEE 18 5 e
Mononobe-Okabe ©] ESQ+&24] (4]
4 g31910), HAAA A A
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Table 3. Theory of earth pressure coefficients to apply for at regular and earthquake

?.

M

FAE AN A g0l 2

A EHAT 42
(Coulomb®] &)

coszfgi— &)

Ka=

- =
sin(g - & Jsim (¢—a}}

cos'Scos (B+8) |1+ ; : -
' ' |: JCDS{_B*E}CDSEQ—Q’J

AA E4AST 284
(Mononobe-Okabe ©]&)

E =

cosid - 6, — )

EA

cos g, -cos ,8-005(5+,3+6‘0}-{I+J

S(g+0) s §-0,-1) |
cos(d + B+ 6,)-cos(i— )

Table 4. The applied results of earth pressure coefficients

z 2 A 2 ZA)
gz §=30° =0, 5=5¢=10° 5,=05p=15°
K, =0.308 Ky =0.351
= K,=0304, K,=0.054 Koy = K ey €03 g) = 0-339
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3. +X|5HA Znt =

B =EdA s 28A AAE FA Y RdE o] 8ol FAls| S AAste] on Zzke] FH o thato] A ek A A
of tiste] 237F =EH AT

AR A E BEo] AR EHE B7 R AHEHE HhARE 76m, 85m, 100m BF 163 17004 EAH 717
A%l 9403 PANA PYSHAT B ERRAA FEHE F3HE GA FRFAANN FTRHOE ST &4
of A PuelE SuAToIA Hojgto] BT, ARAAE Feo] HAEE d7iRe] 24FE Ar)AEEE 76m,
85m, 10.0m BF 7P 9%l 0% JANA BASG o, RAYERRN AEHE FLHAT YA ] HHF WA
FRAos Wystah $ue o Fue] G4 SAYTAA YAk AN AT Esel e SHck

Axial Force (kN)
214.9992 [Bm:158]

204.9654 Brick Stress 11 (MPa)
23.2915 [Bk:4097 Md:4932]

164.9069 221007
164.5454 19.7191
Y 144.7839 17.3378
1247223 14.9669
104 6605 12,5743
H 84.5993 101827
f B4.5378 7811
44 4763 5 4795
24.4147 3.0480
14.3840 [Brm:B0] O85BS

-0.5244 [Bk:272 Nd:51)

Fig. 6. The analysed picture on around the anchor for 7.6m height and normally condition
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(@) 8.5m height (b) 10.0m height

Fig. 7. The analysed picture on around the anchor for 8.5m, 10.0m height and normally condition
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Table 5. The analysis results from retaining wall height

7.6 m 85 m 10.0 m
B zol
A A Z1A] Z&A A Z1A] g A ZIA]
PAZZH (KN) 215.0 234.0 293.1 3265 340.5 379.2
FAYE FEE(MPa) 233 26.0 317 35.4 38.8 432
o) 4% 4 2} (mm) 55 6.1 10.7 11.9 11.7 13.0

'2 o b |
A AHE ol8ste] SHT A IEH S L30T it—‘? 2A 9 AL EqrEAl M BAVE 2 5 Sle
F2Qd FHo AAs s dddAL] A TS FAER] FARE F2o) Tl tiete Z4 5k

oo A =HE AAGAE ZEPIAE ZRAEAD B9 oA /M 84 7R o2 viH o2 RE Eqto] %}

£ rql £'£°l Eqhgko 2 Aoz GEE HS A= dAFRo|t) o] AAYAE AAHo| Mol dt B T

2% 67 AAFEZ A H dh(2H62) DS1) whekA, 6712 H38 = AZ A7 Egto g

O}aﬂ Leoﬂﬁ rale °§ Aol Zgshs FH-2 2150 ~ 3792kN 2.2 E4 Q) webA, o] F8- FHd A== 6719

7} (H38)°ll Xd_%ﬂﬁ} =g 9Ja) 7o) 7IEIAE $£HL 31.61~55.75 MPa B4 F79] Agstach 4A e AAZEI}
ok

AEL 72 ~ 127 24 w]$ S Ro=z BT

Table 6. Axial force, tensile stress and safety factor for the anchor connection

7.6m 8.5m 10m
S EC]
A AZIA A AZIA A AZIA
PAZ (kN) 215.0 234.0 2931 3265 340.5 379.2
7132 (MPa) 31.61 34.41 43.10 48.01 50.00 55.75
& 12.7 11.6 93 8.3 8.0 7.2
(BAZE 400MPa 71%) ’ ’ : ) : :
3.2.3 E32|E &9 nilsy 2M
SHo] BEqhS wop 2 E Fio] 337} dojd 7hsAde] Atk wakA, B AFexe ZAYE B Brtsde
EASATE 9l Extol ki 79 &9l Zhei A= AUl #8322 23.3~432 MPa®A] 7S] A2FHoA Ao =
WAstE o2 FHHAY. ZABES] AN EE AAVIE Wl Aol Jlermg E dAFdAs EESHIEER
(Ministry of Land, Infrastructure and Transport,2008) 7| 2. & 7}ttt T ESGF S2EHEEENA 4T3 2 LY
Yo EIYEMALE 24MPas 71F22 & A9 &8 76m ~ 10.0me] oA A& 0.56~1.032F el A7}

Yt Aoz T
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Table 7. Principal stress (MPa) occurred in concrete

w0l 7.6m 8.5m 10m
A A4 A ARA A A2A
ZIYE F8Y(MPa) 23.3 26.0 31.8 354 38.8 432
&
(HAZBE 24MPa 71 ) 1.03 0.92 0.75 0.68 0.62 0.56
4. 2 E

B =R As ZE2E ZRJE A4 WH(PC Joint method)S AMESH F8]2] Zjs| ~EZ8o] AR o] HEHAS A
BA|e] 722 Aol tid AFEAS FAsAE o s FYsigith B AT T4dAE 3180l 7.6m, 85m, 10m &
371 ole] S0l tiste] jw Eqfol v S FEA YA tslel 4E sasGon theat 2 AR Atk
(1) Suo] BAHE AAYAL RO N Eqtol 48T W $¥lo] EeUFOR Aol YEE UL A
SR Rolt) o] AARAE Bel olatal FhsiAE AR Aol AT WakM, 6] Has AT AADA o] 23t
T $82 3161~55.75 MPa 241, 47# ] HAAZE7} 400MPa ©|2E MAZFE7]F(400MPa)ol| g Hd-&2 127 ~ 7.2

ZA o$ dAd Roz BAET)

( ) Q—Eﬂoﬂ E?}O] 7]’0H?<] o“?“ %ﬂfﬂE =] Hoﬂ 7]—0H7<]L‘ .»]EH —Z.—SE‘%S 23.3~432 I\/H)ai/q og;q_/] zc-)lz}._zl_]ﬂoﬂjq —]'7-‘:‘7(4
o7 MAEE o8 BAEQL 28 E AAREE AAVIE tet Izt Zpolrt 9l o =2 -$8 BFE S (Ministry
of Land, Infrastructure and Transport,2008) 7|5l A 4T& 2 LE 38 7|2 FIAYELAZLE 24MPa 7|52 &
78, &9 o] EOJ.% wol =g E BEo| w7} Yold 7hsAlo] Q= Ao T BAFYTH = okdol] Azt BA|7} 1Ay
g e Ao E BAHTE kA, 8m ~ 10m &) 2] W] TN AE ZJE A4 9] uAZoA 2T EY
AAREE % o] 7]Zo] WAad HoT BAEC.

H

(3) Aol g glaie] Fujo] AAH smol4ke] TelAl~E ZIE AA wHAle) BulA Suo) tlale] 2ae)E Awol
WE FRATI BT Ao wed
zALel 2

w2 201695 Aethetal stedF2Adne] A s siHNon Al A=Y
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