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ABSTRACT

During concrete placement, the partially distributed load due to the concrete placement paths creates the lateral
force in the connection parts of the shore. In order to restrain this lateral force, the nails must be used in the
upper and lower connection parts of shores. But, for the convenience of the construction and dismantling of the
shores, the workers hardly use the nails. In this case, the connections of shore cannot resist the shear force and
rotation. And this situation may cause the collapse of form-shore system. Therefore, contact and spring models
for the connection analysis of the form-shore systems are required. If we take into account this construction
situation, we need to understand the effects of shear and rotation stiffness according to the several types of
connection parts in shores as a case study. This study evaluates the shear and rotation stiffness of the connection
parts of shores according to the variations of the lengths, numbers and positions of nails, and then presents the
experimental results depending on the end conditions of shores. And, these results can be used as a spring model
and critical load evaluation data for the connection analysis of form-shore system.

Keywords : connection part of shore, shear and rotation stiffness, tied method of nail, construction situation,

critical load evaluation
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Table 1 Types of test specimens

Description

M: Rotational stiffness test
S: Shear stiffness test

Notation

Neoar_T_n| * NS! Numbers and positions of nails
M-NS-AB-T-N 1: Driving 4 nails into 4 bolt holes
2. Driving 2 nails into 2 diagonal bolt
S-NS-AB-T-N holes
3: Driving 2 nails into the nail holes
) ) in perpendicular direction of force
Axis of E"e_m"g Force | 4: Driving 2 nails in the nail holes in

i parallel direction to the force

Bot Hole $~=Nall Hole

- AB: Lengths of nails
A: 75mm
B: 95mm

+ T: Nailing method
a: Nailing to whole length
B: Nailing by half length and bending

+ N: Specimen number

Table 13} o] & 3¢ M-1-A-B-1& 2ol B
mm?] £ PhE EETH vt vtn Rd R HA 3
ARAAFAE el

ARE FAEAAA Bol AHEE <0 mm ZHAjel
ABAE HAF F 7HEA A7) deiA] 5 F S-S
LEF E el Bes] g b5 98kN 2=A2 7}
ke Ao Agatglth ofm) A sniele o]
7h BFE AN A Q3 RHETL Skt eaprt
Ky 35}71] Hog ulele] et dxste] st

573 dME Fig. 13 2ol shtolde =g 10
cm oAl EoldlA JHEstglen, 7 v e
of LVDT2E 7% dAst=E AAslo sk5 71l
w2 WoE 2. Egk s o3 UY §3E
W &g FAze ] A8 JHEdeRRY 15em E
017 A" LVDT1& AAst3ir.

APFYA G ME Fig. 29 2ol 7}'_”:!2 Frke] 9
shutolgte] gt 7l AAgle erdde TS
Sson, A4 BASAS Sl mash oiEns
wgko 2 LVDT2E A8t T3 Ak goA u‘mg
1 3]Ade 93 Yolrr] Y3 LVDT2elM 0cem E
1 3ol LVDT1E HA8kdnt 713 5 7] LVDT=
A8 BHE 474 volHEAE ol&dto] AFEA A
ARH =S S5,

i)
Olt

l

1"

1:1

offt e 2 e of

31 sdzy A 2o

A3 A oAM= FukeolA W7 GA SR
Z 50mm7A H9E S48 + v LVDTE o] &3
setio] AX3 LVDTZ 249 H97 0mmE do

o
pal
W
P
>
oer

ZH|2| oAH=e| HMEt 4

= X

SHORE

LOAD CELL

— BT ]

10cm

= |

ST AT
90X90mm WOOD
Ll

Fig. 1 Rotational stiffness test

TT

SHORE

LOAD CELL

r~7 AT
%OXQOmm WOOD
L \ NL_LL

Fig. 2 Shear stiffness test

600
-
oo | "
2400 / /
T 300
@]
-1200 { (
100

0

0 5 10 1 20 25 30 3t 40
Displacement(mm)

Fig. 3 Load-displacement of M-3-A-B-4
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Fig. 4 Calculation of rotational stiffness

Table 2 Average of rotational stiffness

Specimen Rotational stiffness(kN - m)
M-1-A-B 1.549
M-2-A-B 0.853
M-3-A-a 0.932
M-3-A-B 0.716
M-3-B-B 0.932
M-4-A-B 0.608
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Fig. 5 Variation of rotational stiffness according
to the numbers and positions of nails
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Table 3 Average of shear stiffness

Specimen Shear stiffness(kN/m)
S-1-A-B 241.83
S-2-A-B 191.52
S5-3-A-a 289.30
S-3-A-B 22555
S-3-B-p 280.96
S-4-A-B 203.49
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Table 4 Types of support conditions

(* Variable)

EXtensional Rotational spring

Support SPring
condition a b c d

1 * ) * 0

2 * © * 0

3 * 0 * 0

4 co o ® 0

5 * o0 oo oo

6 a=h=x* c=d=*
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Table 5 values of a and ¢

. Shear stiffness Rotational stiffness
Specimen (kN/m) 7, (kN - m)
1-A-B 241.83 1.549
2-A-B 191.52 0.853
3-A-a 289.30 0.932
3-A-B 225.55 0.716
3-B-B 280.96 0.932
4-A-B 203.49 0.608
Specimen = Eo[ L
L=2.5m 1L=3.5m L=4.5m L=5.5m
1-A-B 204.171 560.245 1190.724 | 2174.011
2-A-B 161.697 443.698 943.019 1721.753
3-A-a 244,243 670.204 1424.427 | 2600.703
3-A-B 190.427 522.531 1110570 | 2027.665
3-B-B 237.206 650.893 1383.384 | 2525.767
4-A-B 171.798 471.414 1001.927 1829.306
7/0
Specimen i
L=2.5m 1=3.5m L=45m L=5.5m
1-A-B 0.209 0.292 0.376 0.459
2-A-p 0.116 0.162 0.208 0.254
3-A-B 0.125 0.175 0.226 0.276
3-A-B 0.097 0.136 0.175 0.213
3-B-B 0.126 0.177 0.227 0.278
4-A-B 0.082 0.115 0.148 0.181

Table 6 X, according to support conditions

X, X, X
Support condie™ 1| assL 7724 | 10832
S“’?ﬂf’fbfé’iij%‘i“ 21 320 6.315 9.446
Support condition 3| 1688 | 475 | 7880
S“Df’cfiiﬁi’é‘fﬁ?“ 41 4614 7743 | 1092
Support condition 5 | 4035 | 6283 | 9770
Suppert condition 61 3560 | 6345 | 9467
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Table 7 First buckling load according to support
conditions (kN)

Length(m)
2.5 3.5 4.5 55
Support condition 1 | 61.341 | 31.293 | 18937 | 12.670

Support condition 2 | 30.371 | 15495 | 9375 | 6.276
Support condition 3 | 8434 4.305 2.609 1.746
Support condition 4 | 63.027 | 32.156 | 19.456 | 13.023
Support condition 5 | 48.239 | 24.615 | 14.886 9.964
Support condition 6 | 31.470 | 16.053 | 9.709 | 6.502
Pinned-pinned end | 29.194 | 14.89%6 | 9012 6.031
Fixed-fixed end 116.787 | 59585 | 36.049 | 24.134
Fixed-pinned end 59.791 | 30499 | 18456 | 12.356
Fixed-free end 6.727 3432 1 2079 1.393
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