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Numerical Approach to Evaluate the Behavior of Concrete Panel
Considering Construction Method
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ABSTRACT : This paper analyze the precast panel retaining wall's safety factor changes based on the numerical analysis using PLAXIS
2D software. Numerical analysis conditions include construction method, nail and panel fixing method, backfill material compaction
conditions, rainfall conditions. The classification according to the construction method of the precast panel retaining wall includes
the top-down and bottom-up methods. The difference between the top-down and bottom-up methods is the presence or absence backfill
material and the ground excavation method. The top-down method involves vertically excavating the ground and attaching the panel
using mortar, but in the bottom-up method, the ground is vertically excavated and harden the backfill material. As a result of
numerical analysis, the top-down method secured a higher safety factor in all cases except the rainfall conditions.

Keywords : Numerical analysis, Precast concrete panel, Top-down, Bottom-up

L X|:E =52 Top-down H4]1} Bottom-up WA 02 A|ZH Z7|AE ghudlA] 20| obdg W3S PLAXIS 2D A~ZEY)

£ ARgSto] =AM S A 202 AleA, WY D wdo] R, FASA ohAH, e Sl Atk
Top-down 413} Bottom-up H4]2] xjo]dL HaleAe] S-5e} AulzZato] Al o & Top-down B4l X|HES S=2] 0 & s}
T AlEstt Bottom-up {412 AES AAMS T01 =221 5 H2EE2 9 FIAPE o]§-5to] %El_‘% 2Rt} A At
Top-down %42 Bottom-up W43t B wats o, £715 A2e BE 4o o =2 AdHAES st Top-down 4] 9
7] Al bd& A|8li= Top-down 4]0 *l* Al ZePPAE ghdlS HAsty] Q)8 ARG EEE}Eﬂ TH Hlo] A Aow

wbshaich

FL0] : 2=x|3]|4], T4 29, Top-down, Bottom-up
1.4 2 T 2o vjAle Y Haeked 4= Itk Jang & Chung
(2019) A gHof] FEYA] ST HE vt F A
LEyehs R 64.5% 7o A2 LA E o] Qi AeE sk A Ay HAAE AR Al ARkE
o] o] gE ERFAL HX| SHE 93t AALH FH7 & e S+t A7 7Hs e 2RISR Min et al
o] ARty Abd AHE Fa ol AlEAbHS A (2016)> Top-down W22 483t gH o AHAH 2
o} gra] BExek TAH], 2H AL S| BAy) t 2341 £=3y519ict. dj4 Ax} Top-down 4]0 Bottom-up
whgsleh QpAbEe Eak Ao] et ek Ao] Zhadt P ETE 2 S SR 4 9SS Bhelstgic. Shin
Fefol7loll & ST HAo] = o]FojRity BA et al.(2016)> Top-down YA o= AJlF3t 4] FHS
B AR EY g8l 2ag|E gulow ZAL 7]7to] Abd) FEAE S Foll SHsAT A Aat B e WA
Hoz Zn, FAeAR olst Zaa|E ZA At} YUX I ARAY HE RS 7]ES WSS ghelstinh Kim
Hh g " 2 ZA-0] ) A ZHe 3ol A et al.2006) OJAZES ARSRE AFE FHIY 24d YY
ARl AR JdS o A glo] 23S Fol HXA g AlLES vl A ST Kwon et al.(2020)2 HA]Rt
o o] 37 @ Y 28 FaE T SAME 2k ol S A 9 eAEAE Sl BAlsH
9= g ok B3 a2 E S g2 22ke] Ao ek 284 23t Top-down A1) ZFTHA] W]

1) Master’s Dgree, Dept. of Civil Engineering, Kangwon National University
1 Assosiate Professor, Dept. of Civil Engineering, Kangwon National University (Corresponding Author : hban@kangwon.ac.kr)



2]

%

S8 g
2 olFEZE dAE 5 = A e o187t
I 2] S o] 1Ak ol tiek 24E s3stglth 24
A 7HeFA] Q) o] o 2 S SR - S
< sk Hastuty & Prambudi(2020)= 2 AFH 3}
S99 e AolE FAIAS Fall ZAsHIh A8
A A g9 A4 + obdg-E A Al AbHECH =4 U

£¥c}. Mortezaee et al.(2016)-2
o} ETABS®] 72314 2348 vlm-2asisc sy 23
H EHEE 2l 0.03%, 2o Ahs-2 0.02% F=2] 2}
ol% Wo] PLAXIST} 71% F2ET} B9 72 A elo]
HFHEhS BQIBHST). Babaei2016) 29 Ao 4]
Yool 54 0 HFOR AT FFL ABAQUSE 5
AT WA EHO A= ZIEEEQ] 575 A gl
= Fay

2284 239l PLAXIS

shtol] A2 &%l I
QS-S Btk Rawat & Gupta(2016)= 3HA|H 3 3f A
W fa sl S Sl AP A E aysklTh
I AT 23eAS T e Bt dAE P
Aol ofgt ePdEo] B w2 e vk Huskqi)
Fawaz et al.(2014)& =2t 3Hg 5 DASE ARALEf 9]
HRAE Al A mUlg S Fofl EA5kaL, AbAtel ] o
Qlo] ]9k f %‘#%‘C 7ol o3k Zlew Huskgick 9]et
ol A3 T AP} ZE 0] B4 Wol 43
T} E Lo 1% PLAXIS 2D Z 213 o] 83}¢],
Aol T FHAEAY v AdHE, Jdy 3d e

(

Xo E
=

Colluvium area A AVAYZ

Weathered rqék X

rE
i
s
El
Hr
1

AARA, -2 Aol whg &

st

2. OIMOHY

2.1 siiMchy =2

SRS 9ot HdH-2 PLAXIS 2D 2738 ARE-
3}t Fig. 12 E sfjado AR X84 2d=Z Fig.
1(a)= 22+ A YRS Fig. 1(b)= Alzo] g=% X4e]
e JEFS ] el LA Fig. 1(a)olA
Uiekaiulek o] AMELS BRI Qi ANk A

¥H%, B3, Ao THRATL $HY A5 gre

FE 270 ©oll= 1.5meo] 37) #di} 02me) 7|2 £55
AA)sto] o]-gsto] T 4.7m =719] $HE HAek3laL, Fst
o ©olli= 1L5m #d 4709F 0.2m 7|2 E5-S AAste] F
6.2m F7]|9] 3HE AA|SILE EI 9] A FT AEE
HAsl7] Qlsl) w2 AAISHA] ghgken] B 71&
a4 gulo] 22 ALGEY SD400, D29 22 YIS
ARESEITE Qo] dol= HIEH oig-gHel §IfIE 1L

2sto] 8m= A3tk

2.2 NS4 ZA

whd)2] ew o X2 ubAlo] whe} Top-down HHA)7} Bottom-
up o2 s 4 9t} Fig. 2= Top-down WAl o g
Fig. 2(a)3} Zo] A& WAL 23t 0.5m 7}efe] of & =&
0] 2m =2 3 § Fig. 1(b)2} o] i3 Fafgicy 1
& =22h} gl Rk HHEsi7b ARtk Al SR A

&2 Fig. 2(d)e} Zo] ZAFSISI L] Bottom-up B4 Fig.
3(a)9} 7o 1:0.3 AAS o] 22 & wue M5t H 5
LA S vl o) HEH O Fig. 3(b)a} Zo] mABHTh

Ol"_l _{}

Colluvium area/

Weathered rq;:k X

Fig. 1. Modeled schematic representation of slope
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Fig. 2. Top—down method construction stage
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Fig. 3. Bottom—up method construction stage
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Table 1. Properties of soil and mortar used in numerical model

Ao mARElL) Fezlo] e 2ol $7] A A5}

Unit weight Cohesion Friction angle Modulus of Poisson’s Coefficient of
(kN/m®) (kPa) ©) deformation (kPa) ratio permeability (mm/hr)
Colluvium 20 15 35 50,000 0.33 2.16E-02
Weathered rock 20 30 31 2,00,000 0.31 7.02E-05
Soft rock 23 400 32 500,000 0.27 4.97E-06
Back fill 14 20 12 30,000 0.33 -
Mortar 25 - - 22,100,000 0.1 4.17E-09
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Table 2. Properties of concrete panel used in numerical model

Normal stiffness (kN/m)

Flexural rigidity (kV/m?/m)

Panel 58,500,000

10,970,000

Table 3. Design conditions

Construction method Compaction Hinge point Rainfall condition
Case 1 Bottom-up Fine Free Dry season
Case 2 Bottom-up Poor Free Dry season
Case 3 Bottom-up Fine Fixed Dry season
Case 4 Bottom-up Fine Free Wet season
Case 5 Top-down Fine Free Dry season
Case 6 Top-down Fine Fixed Dry season
Case 7 Top-down Fine Free Wet season
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Fig. 4. Intensity duration Frequency (IDF) curve of Uljin county

Table 4. Intensity duration Frequency (IDF)

. Intensity duration Frequency
Duration
m/sec mm/hr
6hr 7.08E-06 25.47
12hr 5.26E-06 18.91
18hr 4.23E-06 15.24
24hr 3.54E-06 12.74
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Fig. 7. Changes in safety factor by construction stage
(Case 5 vs. Case 6)
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Fig. 8. Changes in safety factor by construction stage
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Fig. 9. Changes in safety factor by construction stage
(Case 1 vs. Case 5)
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