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Safety and Economic Analysis by Applying HI-BEAM Technology

Kim, sul min!, Son, Kiyoung®

'School of Architectural Engineering, University of Ulsan, Nam-Gu, Ulsan, 44610, Korea

Abstract : Hybrid & Integrated Beam (HI-BEAM), one of the composite systems, appears to have the advantage of high
rigidity of reinforced concrete structures and long span of steel structures. In addition, because HI-BEAM makes the
ends of beams from reinforced concrete, it is able to construct ideal composite construction method for effectively joining
with reinforced concrete columns and can produce high-quality concrete structures without completing them in the field.
Existing studies on the HI-BEAM method are mostly studies on structural aspects or epidemiological characteristics, or
studies on the productivity and cost analysis of different structures through case studies, and analysis of actual construction
methods is based on actual construction sites. In this study, the economic feasibility of the HI-BEAM method is verified
by comparing the productivity and construction costs of the RC-BEAM method (RC-BEAM) method and the HI-BEAM

method.
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Fig. 1. Methodology
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x— RC : Easy to connect with RC-Column
Compressive force, Stiffness secured

Fig. 2. HI-BEAM concept
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Table 4. Structural Design Results of HI-BEAM X1 Column

Eas Classification Content
Beam Section 500 x 910
& — Steel Section H 448x119x8x12
| i I i m > i Meain Bar D2 - 5ea + D2 - 5ea
1 VH—* L{ P 1
i ‘%' Ly | i Stud Shear Connector ®19 STUD_Bea
! flao ) ! Pure RC Section
I o - 1 —| =!
] ) : Shear Reinforcement 2egD10 @150 =3ea
I 9 1
Q ] i i il
§ ! ! ! Steel reclalmallon Section 2leg-D10 @300 =6ea
a : ! Shear Reinforcement
i i
i i
T P . ! Theo] <Table 5> Y19(A%E 11.5m)9] H-BEAM 7%
I i 1
L ; 47 AkE Jepd Zeltk
T e e 1
Fig. 3. Case drawing Table 5. Structural Design Results of HI-BEAM Y1 Column
Classification Content
Table 1. Project Overview Beam Section 500 x 910
Classification Content Classification Content Steel Section H448 x 119 x 8 x 12
: Main Bar D22 - 4ea + D22 - 4ea
) ) Building Coverage
Site Locat Ul Nam- } 67%
fie Location san, Nam-Gu Ratio Stud Shear Connector @19 STUD_6ea
Site Area 4934 Floor Space 395% Pure RC Sedtion 2eg-D10 @150 = 3ea
Index Shear Reinforcement
Building Area 3004 m Gross Floor 1950 Steel reclalmallon Section 2leg-D10 @600 = 3ea
Area Shear Reinforcement
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Table 2. Project Overview
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Table 6. Structural Design Results of HI-BEAM X1 Column

Classification Content
Beam Section 500 x 910
Main Bar D22 - 5ea + D22 - 5ea
Shear Reinforcement 2leg-D10 @150

Dead Load Live Load

SLAB 6000Pa i

Roof Live 4000Pa
Floor Finishing 6000Pa Load

Table 3. Design Condition
Condition
Y 400 Mpa fy,. 400 Mpa
Sys 400 Mpa i 24 Mpa

E, =8500%1/24+4=(2.581*10") MPa

w=(2.08%10")*2.875 = 59.8 kN/m
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Table 7. Structural Design Results of HI-BEAM X1 Column

Content
500 x 910

Classification

Beam Section

Main Bar D22 - 4ea + D22 - 4ea

Shear Reinforcement 2leg-D10 @150
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Fig. 4. H-BEAM X1 Column Structure Drawing
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Fig. 5. H-BEAM Y1 Column Structure Drawing
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Fig. 6. RC-BEAM X1 Column Structure Drawing
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Fig. 7. RC-BEAM Y1 Column Structure Drawing
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Table 8. HI-BEAM Quantity Estimation

Production Quantity

Classification Design quantity (Purchase Quantity)
2&;:;;?”(52?; 626 m° 626 m*
Plywood Form 3 times 34.68 m? 3468 m?
H10 370.72 m 0.214 ton
H22 24048 m 0.753 ton
H-Steel 4872 m 0.967 ton
Stud-Bolt - 24 EA

Table 9. RC-BEAM Quantity Estimation

Production Quantity

Classification Design quantity g e
25.7187150 Read 0133 1t 0138
Mixed concrete
Plywood Form 3 times 116.62 m? 116.62 m?
H10 1,893.04 m 1.092 ton
H22 526.89 m 1.650 ton
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Table 10. HI-BEAM Construction Cost Statement Table 13. Analysis of RC-BEAM material costs, labour costs

Cost and expenses
Product Standard Measure (Thousands)
s Classification Cost (Thousands)
H-Beam )
<200+Q Material Cost 4,557
(SMA00A) 450+200+9+14 TON 2,430
Labor Cost 5979
Stud Bolt D19 +85 EA 78
- 3 Expense 620
Remicon 25-18-150 m 336
, , 5 Etc 3051
Fireproofing Mortar SK32 m 485
— 5 Total cost 14,207
Plywood Form 33 m 1,591
Deformed Bar D-10 SD30A TON 142
Deformed Bar D-22 SD30A TON 650 423 Zt Ho| SAH| H|w ZA
e endicng | gnge | v | s 2 AolAfs 2 34 1 BARIE viwslel 1 Aelg &
c oo ZH| FAM| H7RS 9I9t Il lojA HI-BEAM
rane 10TON (029 M3) HR 53 - N
(racked ' o] 7Rl T Felael B 2AS ATIES 1 B
Truck-tractor and Trailer 20TON HR 147 o 6]—1:]-
Total 6,377

Table 11. Analysis of H-BEAM material costs, labour costs
and expenses

Classification Cost (Thousands)
Material Cost 4,371
Labor Cost 1,977
Expense 402
Etc 1,579
Total cost 8,329

B wlsh Pol H-BEAMS] % B} 27kgele 8uip
oY o T AEEct Fleks dukahain] () 6%,
ol (e 7+2)¥15%, RrP A (F7br10%¢] Ale-g
Hg31e]  FAZAS A2k

4.2.2 RC—BEAM SAH| A&

<Table 12>+= RC-BEAMell tigh #lvlZ, A, o184
o AT 50l iRt 4 FEE ASR|, 5], el
e veRA Zeoltk gulE Fxolls Mg ZaEES B

Aol A7 7], AP B 23] ltk

Table 12. RC-BEAM Construction Cost Statement

Product Standard Measure Cost(Thousands)
Remicon 25-18-150 m® 1,305
Plywood Form 3 m? 5,350
Deformed Bar D-10 SD30A TON 1,300
Deformed Bar D-22 SD30A TON 665
Re::dr ’\AA:::E;%”Q Simple TON 1518
Total 10,138

{Table 13>3 72|, RC-BEAMS] & A} 7l2ie 1
AR Ago s HEENT. A &S H-BEAMS} %
Utk

Table 14. Analysis of materials, labour and expenses by con-—
struction method

%";}iﬂg‘;ﬂg‘ HI-BEAM | RC-BEAM | Extra Cost Reg;;zm
Material Cost 4,371 4,557 186 4%
Labor Cost 1,977 5979 4,002 67%
Expense 402 620 218 35%
Etc 1,579 3,051 1,472 48%
Total cost 8,329 14,207 5,878 N%

Table 15. Ratio of materials, labour, and expenses by con—
struction method

Classification | Material Cost | Labor Cost Expense Etc
HI-BEAM 52% 24% 5% 19%
RC-BEAM 32% 42% 4% 21%

¢ <Table 14>, <Table 15>%} #o] HI-BEAM &<
RC-BEAM 3l thv] AEHl= 4%, =5FHIE 67%, 734
= 3%, T3 41%2] 7BAAVE BHoFth ASHAY
A= 8k ZolE HolA] AN, Wnle ARl
2 dgade Kot HI-BEAM~ =L 2REhs B
£0] 24%%] WhH, RC-BEAM ollX& =7H017F 422%E *HA]
3t} H-BEAMS| =] §HAl= 1,976,763€.0% RCO =
4] 5,979,578 X} 4,002,815 T Agaith 2t FRE
AFH] A vlEe TJefze Aejshd et 2tk

‘ Ready-Mix
‘ Rebar | Concrete

Rebar 2%
18% . 21% 16%

8%
Fireproofing
Mortar

(a) HI-BEAM (b) RC-BEAM
Fig. 8. Ratio of charge for material cost b
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Table 16. Results of construction period calculation for
HI-BEAM

Process

Required Construction Period (days)

Beam Lifting 1

Beam and Column Reinforcing

Bar Joint f

Jointed Concrete Formwork
and Curing

Total 9

7

HI-BEAM F-Aje] 571312 PCHAS] 544 37100 4
e T 8Rlo] opER F7IikE F50A AlLsisith

Table 17. Results of construction period calculation for RC-BEAM

Process Required Construction Period (days)
Beam reinforcement 2
Beam Form Install 7
Beam Concrete Formwork 2
Beam Curing 7
Total 18
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