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Structural Safety of Unmanned Smart Form System for Piers
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Abstract - For a decade, a number of fall accident in construction site is keep growing. Unmanned construction technology of
pier by automated and remote form system is needed not only to avoid fall accident during construction of bridge from on high,
but also to decrease construction duration. The purpose of this study is to analyze the structural stability of smart form system of
pier for remotely controlled and automatic construction. A finite element model of the smart form system is modeled, and struc-
tural analysis is performed under expected loads including acceleration and braking load of manipulator with MIDAS Civil(2019).
As a result, unmanned smart form system for piers have structural safety.
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Fig. 1. Concept of system form

412 =7d720t] =g A4 Al6 2 (FH A1812) 2022 12

AleE& BH 0= gt

Fig. 1(b):= 6 lotZ EFIT 49 AFY A AH 9 A
A5 et A5 29 3743 obF 2y 3719 A
22 8700 mmo|1, AWE-19] 4ol= 1,494.7 mm, 2
HUE-29] Zolx 3,157.8 mmo|th AWEL L2 Hefj7
of 45 Zte 2 AZHT AR A F7H A A=

A 4= Fig. 1(d)o] et o oh5 ¢ 372 dAgh
AL 714 = 1,200 mm x 3,000 mm2] A FHo & 1}

o F3# AlF &ol7h Eorol uheh Al AF o] 24
P4 RPI7E W Q3to] Fig. 1(c), Fig. 1(d)o] Uebd
=38 7HA Rt of 2 2] Z7H S LS

TZ BA o] 2835t 7= A ST} 210 GPall
A SM2755 ARSI A Q4 FREA O] AP
Table 1] A 2|5t

200 1,200 200

6,110

4,160

iz
+ et |+ o

1+

[~ Vertical column

& ’

10 500
¥

/ \ 4
A, 60°%/

60N\ 7 60% \| cr

2659.7 60° /N607 15 2,998
NN a5

(d) Lower working space
[10]



2535 - o3 - gl
Table 1. Specification of structural members
5 ] Cross-section Aspect ratio
Name Specification shape )
Pipe A=D/t=20
Spindle Diameter: 88.9 mm Q A =0.11 x F,/JE=284
Thickness: 4.5 mm A <4, - non-slender
Ar=blt=38
L-1 bracket 21.:-200X80 Apr=0.56 x+|Fy,/JE=15
L-2 bracket Web thickness: 7.5 mm Aw=hit= 27
Flange thickness: 11 mm Apw = 1.49 x+[F,/E =41
Ap<pf, Aw < Apw -+ non-slender
Af =b/t=
2©-100x50 Apr=0.56 x+|F / =15
Vertical post Web thickness: 5 mm :| |: Aw=hlt= 20
Flange thickness: 7.5 mm Apw =1.49 x[F,/E =41
Af <At Aw < Apw -~ non-slender
Ap=blt=
Vertical rail 1 21:._250X90 A= 0-36 XN E / =13
Vertical rail 2 Web thickness: 9 mm Aw=hit= 28
Flange thickness: 13 mm Apw =149 x| F\/E =41
A< Appy Aw < Apw -~ non-slender
— Ap=blt= 8
Horizontal connector ©-200%80 Apr=0.56 x+|F,/E=15
Upper horizontal beam Web thickness: 7.5 mm Aw=hit= 27
Lower horizontal beam | Flange thickness: 11 mm Apw =149 x| F\/E =41
A< Apfs Aw < Apw -~ non-slender
ﬂf: b/lt=9
. L-50%50 Apr=0.56 x+|F\,/E=15
Bracing Thickness: 6 mm L A =t =9
’ Apw =149 xA|F\,/E =41
A< Apfs Aw < Apw -~ non-slender
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Fig. 2. Concept of manipulator
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Fig. 3. 3D model of system form
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Fig. 7. 3D model under safety post and working plate load
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Fig. 9. 3D model under upper working place load
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Fig. 11. 3D model under worker load
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