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An Experimental Study on Compressive Loading Capacity
of Precast Concrete Truss System

ABSTRACT

In a large scale of excavation for the foundation of large-sized structures and underground structures, a considerable amount of earth
pressure can occur. Steel beams that have been used to form a temporary structure to support earth pressure may be less economical
and less efficient in resisting the high earth pressure. To cope with this problem, PCT(Precast Concrete Truss) system has been devised
and investigated both experimentally and analytically. A proper connection method between the concrete truss members was proposed
to accommodate fast assembly and disassembly. Full-scale test of PCT system was performed to verify the load-carrying capacity of the
PCT system including the connections. The test results were compared with those of structural analysis. The test specimen which
corresponds to PCT strut attained the ultimate load without buckling, but the detail of connector members needs to be improved. It is
expected that precast concrete truss members can be efficiently incorporated into a temporary structure for deep and large excavation
by replacing conventional steel beams.
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EFBIAY tivtsl =3P shelte] Ebe] & A AlE
AR 7P RS WA A B HE RS oidst F uy o
SO QIS AlEdo] AskEaL vIBAAYD -7 Sk ol2fg
A2 HER ) gk tioke 2 284 ~EF(strut) I,
PS(PreStressing) &7o] 55 5] Ak B} 1o} HA] g
HHE] lo] EsEAE Rek AAo|tiHan 5, 2009).
olelgt HHES /NS Sl Fig. 1(b)2} o] H 374
AL wFslaL ZelEdE mYske] H 974 3 A3e8s
Ui S7MRIeEH] upge] v Zol, 5, vgEe] IS TR
t} =) 5712131 IPS(Innovative Prestressed Support) A]2~Elo]
2 7wt Sli(Han -5; 2007; Kim -5; 2006). $HH, S=ollx
T FIEIYEE o83t /METERE THOE Fig. 1(0)8F 22
CTS(Concrete Truss System) &Ho] A=d H} 9=t o)==
T2 PP EazjER AREt(Han 55 2009). web 2z
Y 9 M T ATIRIe] dojR|aL H3} T B BHo|AE

(a) Conventional strut system

(b) IPS (Innovative Prestressed Support) system

(c) CTS (Concrete Truss System)

Fig. 1. Existing construction methods for temporary earth retain-
ing structures
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(b) Type 2 (Wales and struts)

Fig. 2. Examples of PCT (Precast Concrete Truss) system
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(f) LC (L-Connector)

Fig. 3. Component members of PCT system
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Fig. 5. Plan view of the full-scale PCT test specimen
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ol ¢ Fig. 10 9 116] tehilolzl €S 2 TC 24
2t wle) ) F5Ee 4 ()8 Hesiel Fom), 1 AN
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A7)elA, fu= BIEE AAVIEAE, f,E B 8%,
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Aoz PETo] opd wETo 2 HE A o) sidshe
Aot Bgh AT o= wET B Tk 0.65
£ 283t 7 7|50 g #hE Floll UkE Table 25
Fxshes gty TC FA1E 43 9 Lg7o s BAwo] Qe
o], webx] Table 1 B-B' whHolx]e] SS400 737H400mm
x10mm)@} C-C' ©hHo|x12] SS400 LE7H80mm=80mm)<] 7|
oft-g aEfete] Al Ssles Akl Aotk DD ThHolA=
FAE AR o] awo] JiF o 22 ) ko] Ak
HAAok
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A A AR 9] ou|= AJgA] gk FERsiAls
AL Table 164 78k £ PCT A4 8 ©hde] HA|
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9] 35 el ailS Faletsirk o] wj Table 19 4274 3=
o] 7Kg FHAIGE wiedeh 20 aefahd, AHE A AslslE
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olelgt gk R

o] Felx] TS B AR FEE A, TEEL] RIS
WY ES APl dj=3te] LVDT(Linear Variable Differential
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Table 1. Design compressive force for each section

Section Design compressive force (kIN)
CS (A-AY) 1,949
TCI (B-B)) 1,949
TC2 (C-C) 2,093
TC3 (D-D)) 1,748

Table 2. Section details and material properties

Section details (mm)

Yy

130
o]
]
)

130

J 400 J

Material and section properties

Specified N
. Second moment of inertia, 9
compressive strength | 21 Ioand I (mm4) 2.11x10
of concrete, fx(MPa) - =
Yield strength of
f
reinforcing bars, £, | 400 | ST je?n‘zmczsncrete’ 144,226
(MPa) £
Modulus of elasticity Total area of reinforcing
of concrete, E. (MPa) 26,114 bars, 3,097
5 e As[ (m2)
Modulus of elasticity . .
. . Reinf t ratio,
of reinforcing bars, E; | 200,000 emn orcezf;le):n ratio 2.1
(MPa) pre

F Bfllx] Fzo] MAAERA| 9] ARE P3| 918k IFH] )4
(eigenvalue analysis)& AASIGTE

T SRR Fig. 59 AlgAE 6m oJsle] 1FHeE 3R]
d FejolnR Ha = ek 7P A Hd Alskele=
A 3R R e s 5 AR ASHITE g,
“Zto] 7iAPd AREA| 715 (Korea Expressway Corporation,
2005)014 R tigh 7S ATEH F2 2= PR digh
o] AAlEe] glow, o1F Sl APRI(A = kl/r)7} 100 o]s}
ofof ghtfal AJskaL Qith o7leA, k= frEA0] Aol

Vol.33 No3 May 2013 893



18 715¢] vR|A] Do), r& thHo|xpibAo|t} Fig. 594 TC
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Fig. 6. Finite element modeling of the PCT test specimen

PCT test specimen
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Fig. 7. Installation of supports (=-section steel)
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Fig. 9. Longitudinal compressive stresses near the loading points
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Fig. 10. Shape and reinforcement details of a C5400 component member
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Fig. 11. Shape and reinforcement details of a TC400 component member
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Fig. 12. Complete view of the test specimen
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Fig. 15. Longitudinal displacements near the loading points
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Fig. 16. Transverse displacements in the middle of the test
specimen
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Fig. 25. Cracking behavior near the loading point
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