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Abstract

Recently, accidents involving structural elements, formwork, and shore have occurred continuously during concrete pouring, especially in

multistory-shored RC structure systems with non-typical stories with increased slab thicknesses. In previous studies, an analysis was
conducted on the stiffness of concrete and distribution of slab construction loads when some slab thicknesses were increased under the same

conditions. This study analyzed the construction load, construction damage parameter, and shoring force by varying the construction

conditions, such as the construction period and number of shores, as well as the design conditions, such as the thickness increment and number

of thickness increment slabs, in a multistory-shored RC structure system with non-typical stories with increased slab thickness.

Keywords : RC structure, different slab thickness, slab construction load, construction damage parameter, shore force

f
)
o
kl
)
o
L
2
o)l o g
olr AN N
(o] X’E
O g

i)

>
RO
N

[>
i)
=2
>
>
of
ofy
fr oz N
lo
fu
2 oM o ox M

fuj rg
m{ o
oY s
2= 2
o=
ggmu;
G >
_QFP‘LIOH
o(%ﬁ"om BN
o B
o J o
o 4
o N qr
yo ol
I N
o
we oft R
rEE
- -
E‘FHJE‘
mE.LU

L)
o

oA E AEollM= B
Shet wj7hA] ek AAd ol

it
it
Loy
)
|z
ol

o

of ret
I
)

ok
o M riy
R
> 2
A oy de 2
o
i3

ek ol

4> fc
il
oL
2

£
[0
ol

pacs

o
R
ol o
ofy net
o >
H 3o
) }g
gl
S
T >
l"(-)lr| El
=~ lo
=N
o
oo
82y
Q{i =
L
FL‘IIH 30
flo =

e SEREE
(ACI Committee 347, 2005),
R EROSIEES
ol 3t th5X] 4| RC 722

5
2
-z
it}
_(|>ln‘
X

iz
Ol}ll
i

i -{E
ol
lr
_t;l

H

O

]_

o] 7}

2 gﬂ
=)
oo

Ol
£ %
i o i

o & g

{m
1o
N
o
)

A
o
=2
i
&
>
of
wE ofN
i
W
o
[

oyt
oX,

~{
>

]
ol
2
tlo
ol
S
ol
o
Hm
_?l’,
Q.
-
N
i
ad
oK
iy
ok

ot
T
et

Mo
N o
N

>
o 32

4 =

o2
o ooy

&
g
B
oj
1o
il
Y
BN ol
U
i)
My
lo
1o oy B o £ 2

N
gt
i)
i)
A 4n
%0
|o
=
©
2
i)
off
=

fr

>

off m L
r

ol
o

l
>
)
2
S|
s
it
)
i)
R
|z
2
s
S|
o

Corresponding author:
Tel: +82-2-940-5637; E-mail: kimjyo@kw.ac.kr
Received June 5 2024; Revised July 3 2024;
Accepted July 10 2024
© 2024 by Computational Structural Engineering Institute of Korea

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(https://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

StETMTEZEEE =2F M37H M45(2024.8) 243

it



SHE FAV 2 v71E5S ET S A A RC 20014 2] Sl H Al skl digh w4 o+

24598 FHIEAARC T2 AL AT 5 4Ho 5
= 3l djst B4 (Alvarado ef al., 2010), FH}2]
A A 2 & 2 1}5= BEAl(Azkune ef al., 2010), A
22 B3 RC WA olu}E0] AT % 515 2 7% 24 (Kang
etal.,2009) 53t o] S B FA 7} DA Aol A o] A+t
7} 5 0|0l A,
vk 54 o) San S} Sokshe A% <
5150 w7k WSk Lef B.oj Qb o ml A= <
2} A th= A o] Eel %] 9] © t(Han and Kim, 2024), A]
7} 417 2710] W% E T 7450l chsh Mg HAT0] o
ong &eiH Z2I3TE Ao IS = = X
27 A7k dasich
b, o] Lol A= RC EHESE AHE HhSAIA
ARl & FA7 SR PITEol EA1sAL,
Tt et s B FAV QRS 92 H7|E5el &
A5 A7 F7), Bkl A% o) A7 203 5}
HE A, SE FA ST o AA 24 HEt

ol n] A= G2 45k

Al

Fol

H o |z

E

o]

Ju °
o ¥ AL ufl oy

)
e

2 o PN

ol
-

I

Ol
o)

v T

>
ok r

O

N

AE skEel 4+

A& sk AP 8| fleli A= Al e

o] ARgE|ofof Bl o] Ao A= Aly sk Al
@t PALE O Al stee AbdstE W
(Grundy and Kabaila, 1963)2 AF&-3}o] Al 3l
o}, ZHRol A Erlalel 7 20] B4 S B
Aok, 7t & 2ol el Am 249l 220 E 4
AAo] Ul gTE TR sto] A S AR
o) AV T A1 F B15T A1S ATke) v o] T2 H(Puente er
al., 2007), H| a2} Fo3F FeHAS HoHA a4 o] Tt

4
il
ky
i)
ot
2
X

o oX
) e
r =l =)

o
2
o

ol
o

.,
o

& o
M fu
2 o N oy oE N R

jﬂ‘ Ofl.uu o\1

2
SN —
e

N
o

1o

= [
o k23
o lo
1N o,
£ o
8 >~
e
= o,
< N
= 2
ﬁ oZi
> J:%
OH 0_L4
ol %
g& >
o == off
s —i‘~
= iCh
of KU
bl A

e 2 ooy
g o
Ky i)
1o
:?L
[
£
|z
r
u
o
(m
EURE
re2
ol
o

il

=
KD
R
to ppy 1o
R

L 3o ofw

- rﬁ

o N [H
ZE ot
=
ﬁ:
[
|z
ut)
1)

2 o
No

_ﬁ
2
o
k2
=
=

m

.]

O
Balgel o Gafu a—aaz

>
2
>~l

l'J r

_‘51

244 SRFMFERIEE =2 M37H M4F(2024.8)

H oo 2 qfy
z &
o

)
|z
il
- o
o
ol
FIF
rf
Hu
o
[
Lo gy U
H1
o MR 2 ri 14

z
P
Sr
Lo
mO#
oo
o
D2 Ko oo yE

o] Aol a1 o o) v
sfofof gk, o] Aol A AT ShET BAYE
2 el ek AMEAS A S8 A 4w
K& theat o] A 2l5tgithKim, 2009),

i

E

w,/wp

— v 1
A% fc,t/fc,28 ( )

AZA, w, : FARE A t LollA S E AlF 852 271,

wp: G SHE N S AS, £, AP t Lol 242

3. 2 E32|E MPYE AS 5H51 AIS &Y Ha

S AL WS W/1EEE T BEAA
RO M| AT 315 RE} S £42 RA5 9]
sfo, S H B AL TUT AHNS K gto] Lo

>
>
o
(o~
O

AT ST AT S US4l

3
N
f

Do)

N

o

filo

i
©

oft

)

o

>

>
ofN
4>

il

(98]

=

ofM

o

il
o]

ol S7kshe Hlvlede] wayel
Model) 2 AA3
AE& oJusit Fig. 12 HHA

AR HSRE AT 2712 39/59, Bute] KX 2 5= 47)

S5 5, AA W

>
>

.
N
HN
ol
[
£
|
10
n
N
i
10
=
ot
K



3.5
----- Typical
= 3 Floor M-3
3 - Floor N-2
g Floor N-1
& 25 Floor M
E Floor N+1
o 2 — Floor N+2
E Floor M+3
s 15
a
E —T
=:
0.5
0
0 4 8 12 16 20 24 28

Slab Concrete Age (days)

(b) Typical Model-Construction Damage Parameter

Fig. 1 Analytical Results of Typical Model
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Fig. 2 Analytical Results with Different Construction Periods
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Fig. 3 Analytical Results with Different Number of Shores
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Table 2 Maximum Construction Damage Parameter

oyl NS | N2 | N N | N+ | N2 | N#3 Y N3 | N2 | Nk N | N+ | N+2 | N#3
Mod Mod
Tomical] 254 | 222 | 180 | 405 | 200 [ 227 | 250 Tooical] 278 | 244 | 197 | 206 [ 220 | 249 | 275
YPICA (100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%) YPIC (100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%)
ba | 254 | 222 | 180 | 405 [ 200 | 226 | 251 D | 290 | 254 | 205 | 309 [ 220 [ 259 | 287
(100%) | (100%) | (100%) | (100%) | (100%) | (99.6%) |(100.4%) (104.3%)|(104.1%)|(104.1%)|(104.4%) |(104.1%) |(104.0%) (104.4%)
s | 254 | 223 | 180 | 405 | 200 | 228 | 250 s | 270 [ 237 | o2 | 288 | 214 | 243 | 267
(100%) | (100%) | (100%) | (100%) | (100%) |(100.4%)| (100%) (97.1%) | (97.1%) | (97.4%) | (97.3%) | (97.3%) | (97.6%) | (97.1%)
oy | 226 | 200 [ 172 [ 439 | 196 | 211 | 232 o | 239 | 213 [ 182 [ 300 | 208 | 223 | 245
(89.0%) | (90.5%) | (95.6%) |(108.4%)| (97.5%) | (92.9%) | (92.8%) (86.0%) | (87.3%) | (92.4%) [(104.7%)| (94.6%) | (89.6%) | (89.1%)
s | 210 | 101 [ 169 | 467 | 195 | 204 | 207 os | 217 | 197 [ 175 [ 321 | 200 | 211 | 224
(82.7%) | (86.0%) | (93.9%) |(115.3%)| (97.0%) | (89.9%) | (86.8%) (78.1%) | (80.7%) | (88.8%) [(108.5%)| (91.4%) | (84.7%) | (81.5%)
s | 254 | 233 [ 179 | 365 | 377 | 200 | 235 Lshg| 278 | 255 [ 197 [ 267 | 275 | 220 | 257
: (100%) [(104.9%)( (99.4%) | (90.1%) |(187.6%)| (88.1%) | (94.0%) : (100%) [(104.5%)| (100%) | (90.2%) |(125.0%)| (88.4%) | (93.5%)
Sont | 270 | 217 | 153 | sos | 18s | 224 | 256 Sont| 297 | 238 | 167 | 277 | 203 | 246 | 281
0 1106.79%)] (97.8%) | (85.0%) |(124.7%)| (92.0%) | (98.7%) [(102.4%) T 1106.8%)| (97.5%) | (84.8%) | (93.6%) | (92.3%) | (98.8%) |(102.2%)
ona| 271 | 223 | 150 | 431 | 436 | 166 | 204 sona| 297 | 244 | 164 | 236 | 239 | 182 | 224
21106.79%)[(100.5%)| (83.3%) |(106.4%)|(216.9%)| (73.1%) | (81.6%) P11106.8%)| (100%) | (83.3%) | (79.7%) [(108.6%)| (73.1%) | (81.5%)
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