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Economic Analysis of Neighborhood Facility using the U-flanged Truss

Hybrid Beam
LB o Al TR
Oh, Myoung Ho Park, Sung Jin Kim, Young Ho
Abstract

In this study, In order to apply the U-flanged truss hybrid beam to the actual construction site, the structural design of
the basic module of the middle and low-rise neighborhood living facilities was performed according to the Korea Design
Standard, and the construction cost and construction period were compared with the traditional reinforced concrete
structure system. As a result of analyzing the construction cost for the basic module, if the U-flanged truss hybrid beam
and D-Deck slab system are used, the construction cost can be reduced by 86% compared to the traditional reinforced
concrete structure system. In addition, as a result of analyzing the construction period for a floor area of 1,000m’, using the
U-flanged truss hybrid beam and D-Deck slab system can save 2.0days in construction period compared to the traditional
reinforced concrete structure system. Therefore, the U-flange truss hybrid beam can secure sufficient economic feasibility
compared to the existing reinforced concrete method in terms of cost reduction and shortening of construction period.

Keywords : U-flanged Truss Hybrid Beam, Construction Cost, Construction Period, D-Deck Slab System
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(Table 1) Basic Module of Existing Neighborhood Facilities

Building Name Location Story St;u;ptzre Basic Module Beam Size
DO Plaza Naju 3F/Bl1 RC 84mx13m 450mmx800mm
FO D&H Naju 4F/B1 RC 84mx15m 500mm>900mm
KO Plaza Naju 5F/Bl1 RC 84mx13.5m 500mm>900mm
DO Square Garden Naju oF RC 8.4mx13.5m 500mm>900mm
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(a) Structural Model of ALT 1

(Table 2) Design Load of ALT 1 and ALT 2
(a) ALT 1

(b) Structural Model of ALT 2
(Fig. 2) Structural Model

Load Roof ; 2F~3F ;
Type Load(kN/m") Type Load(kN/m")

Plain Concrete(t=100mm) 230 Finishing(t=100mm) 1.00

Concrete Slab(t=150mm 3.60 Concrete Slab(t=150mm 3.60

Dead Load(DL.) Geililfg : 0.30 Ceilirsg : 0.30

Sum 6.20 Sum 490

Live Load(L.L) - 3.00 - 4.00

Service Load (1.0D.L.+1.0LL.) 920 890

Design Load (1.2D.L.+1.6L.L.) 1224 12.28

(b) ALT 2
Load Roof 2F~3F

Type Load(kN/m) Type Load(kN/m)

Plain Concrete(t=100mm) 230 Finishing(t=50mm) 1.00

Topping Concrete(t=110mm) 2.64 Slab Self Weight 264

Joist Self Weight 192 Joist Self Weight 192

Dead Load(DL.) Deck Self Weight 0.20 Deck Self Weight 0.20

Ceiling 030 Ceiling 0.30

Sum 7.36 Sum 6.06

Live Load(L.L) - 3.00 - 4.00

Service Load (1.0D.L+1.0LL) 10.36 10.06

Design Load (1.2D.L.+1.6L.L.) 13.63 13.67
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(Table 3) Parameter for Design Wind Load

Parameter Value
Location Gwangju Gity
Basic Wind Speed 26m/s
Terrain Category B
Important Factor(l.) 0.95(11)
Kr 081 / 0452
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(Table 5) Results of Eigenvalue Analysis

(Table 4) Parameter for Design Earthquake Load

Parameter Value
Seismic Zone(Z) Gwangju City(0.11g)
Effective Ground
Acceleration(.5) 0.176¢

Ground Type Sy
Important Factor(/y) 11(1.0)
Sps 0.4247
Spi 0.1922

Seismic Design Category C
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(Table 5) Results of Structural Design

(a) ALT 1
R.C. Slab R.C. Girder(Gl) R.C Girder(G2)
Thk. (mm). 150 Size 600x900 Size 400x600
Top 14-UHD19 Top 5-UHD19
Short Span | HD10@300 | Ext. End Bottom 5UHD1 | Ext. End Bottom | 4-UHD19
Reinf. Stirrup | HD13@125 Stirrup | HD10@125
Top 5-UHD19 Top 4-UHD19
Long Span | HD10@300 |  Center Bottom | 10-UHD19 | Center Bottom | 4-UHD19
Stirrup | HD13@125 Stirrup | HD10@250
(b) ALT 2
D-Deck Slab UT Beam(G1) UT Beam(G2)
Thk.(mm) 310 Size 400x676 Size 300x526
D Deck t= Bottom PL-400x6 Bottom PL-300x6
DDs1 topping 110 Top C-180x60x6 Top C-180x60x4
Rib(h) 200 Reinf. 3-UHD25 Reinf. 2-UHD25
Bgtct’(‘)’rffar zﬁiggégg Lattice HD16@400 Lattice HD16@400
Top of Channel L

(C-180x60x6) \

110
110

. 200

566

Lattice (©16)

360

Bottom of Plate
(PL-6)

Reinforcement
(3-D25)

400

(a) U-flanged Hybrid Truss Beam

Top of Bar (@10) - 73%50

(b) D-Deck Slab

(Fig. b) Section of Composite Member
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(Table. 7) Construction Period of ALT 1 and ALT 2

(a) Construction Period of ALT 1

Reinforced Concrete Slab ‘ Working day (Applied Slab Area 1,000ni) Remarks
(Two Way Slab + Girder/Beam System) 1 2 3 4 5 6 7 8 |(6.5Days)
@ From Carry-in & Lifting (Slab, Girder) 0.5Day
@ Install Supports & Form with Girder/Beam 1.0Day
@ Install Supports & Form with Slab 25Days
@ Manufacturing & Fabricate of Reinforcement 1.5Days
® Placing of Concrete 0.5Day
©® Removal Form panels & Supports 1.0Day
(b) Construction Period of ALT 2
DDs1 Working day (Applied Slab Area 1,000nt) Remarks
(One Way D Deck Slab + UT System) 1 2 3 4 5 6 7 8 | (4.5Days)
@ Carry-in & Lifting for Deck/Girder 0.5Day
@ Install Deck Plate & Girder 25Days
(@ Manufacturing & Fabricate of Reinforcement 1.0Day
@ Placing of Concrete 0.5Day
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