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Abstract

In the case of South Korea, steel girder bridge (steel box or H-steel) and PSC (Pre-Stressed Concrete) girder
bridge are the representative upper structures of railroad and road bridges. These structures account for 75% of
the total bridge constructions and 80% of the total construction cost. Since the form work for concreting bridge
slab is difficult, various construction methods developed and applied. However, several problems in those methods
did not solve partially, including cost increase by material loss and rise of labor costs, quality deterioration by
unskilled workers, increased construction time by complicated method, reduced productivity, safety accident by
high place work, difficult transportation by big member, and rise of maintenance cost by material characteristic.

Alternative method is needed to solve problems of as-is methods.

Therefore, the purpose of this study is

development of the purlin hanging system form for the girder bridge slab and its economic analysis. Through
the findings of this study, it was verified that the purlin hanging system form is possible 60% reduction in cost
and 80% reduction in time as comparison with conventional method.
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Figure 1. Research methodology
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Table 1. Requirements for development of PHS form

Item Requirements

* Production cost

* Reusability

* Standardization

* Less manpower of Installation and dismantiement

Cost

* Fabrication of form frame
* Installation and dismantlement of system form easily and rapidly
* Fab. Process

Time

* Protection from concrete leakage

* Anti-damage of form frame during dismantlement
* Structural integrity with PC or steel girders

* End form detail

Quality

* Structural stability of form frame

* Safe installation and dismantlement
* Structural stability of form setting

* Worker's prevention of falling

* Applicable to any PC or steel girders
* Adjustable to the widths of slab concreting
* Transport property of form frame

Safety

Others
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Figure 2. Application of PHS form in PSC girder bridge
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Figure 3. Detailed design of PHS form
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Figure 5. Detailed design of R&L bar
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Figure 8. Detailed design of gear in purlin
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Table 2. Construction overview

Item Content
- Namjeong-ri, Sindun—-myeon,
Location Icheon-si, Gyeonggi-do
Size 85km (tunnel, bridge)
Period 2012. 06. 01. -2015. 12. 31 (43 months)

Total construction cost 196,968 million won

?} aaﬂwau vlgs A
AR B3] AP B 5 4 00
5] Aol B BARI) RS B AL
ol 4 = A A Mg 1A
o B9 164 AT EEEWS ER AL
w5 TR 20164 AR A8 AU QAR
B (A=Y

Foke Agalsict

== T

(b) Installation completion of PHS forn

Figure 11. Case study of PHS form
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Figure 12. In-situ application scope of PHS form

(c) Side view
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Table 3. Quantity take-off and material cost for conventional method

. Each price  Total cost
ftem Unit EA (won) (1,000won)
Slab form  Plywood (0-7m) m? 745 8,087 6,024.81
Structural
rectangular pipe m 126 3,000 37.80
(o-50x 50x2.3T)
Recta?gouxl%ro)nmber m® 0.729 369,036 269.03
Support for Wedge pin
slab form (4.5Tx85) ea 400 34 13.60
poEhale  ea 400 475 190.00
Hanger boly Ut ¢a 400 3260 1230400
Total 7.839.24

Table 4. Quantity take-off and material cost for PHS form

. Each price  Total cost
ftem Unit_EA (won) (1,000won)
Structural rectangular
Purlin pipe 34 6,893 234.36
(2-100x100x3,2T)
Structural rectangular
Joist pipe m 238 6,893 1,640.53
(2-100x50%3.2T)
Gear pinion gear ea 69 10,000 690.00
rack gear ea 34 10,000 340.00
Structural circular
RaL bar Hpi%e(t 074[8_6&?{/2-'-% 34 6,893 234.36
igh-tensile bolt/ nu
(M25mm) ea 500 2,260 1,130.00
Sheath Steel sheath 2T) m° 60 15,700 942.00
Total 5211.25
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Table 5. Laber cost for conventional method and PHS form

Each price  Total cost

Method Unit EA

(won) (1,000won )
Convetﬂti%nal Mand 24 160,431 3,850.34
metho anday . ’ R
(carpenter) ‘gman- 3day)
PHS form 1
(common laber) Manday (oman- 0.5ay) 4,58 e

Table 6. Equipment cost for conventional method and PHS form

; . Total cost
[tem Unit EA price
(won) (1,000W0ﬂ )
Diesel L 6.1 1,454 8.87
i Sundries
Material cost (comparison % 39 - 3.46
with diesel)
Construction
Labor cost equipment  man 1 23,389 23.39
operator
Equipment Crane
foe (55t01) won  0.1991 225,000 4480
Total (won/1hour) 80.52
Total Equipment cost hour 8 80515 644.12

(1,000won/1day)

25,000.00 22.200.67

(100%)

20.000.00

9.866.96

15.000.00

10.709.47
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0.00

PHS form
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- cost D nt cost

Figure 13. Comparison of installation/dismantlement cost for
conventional method and PHS form (unit : 1,000won)
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