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Development of Form to Improve the Productivity of PC Structure

Connections

—Focused on Apartment Buildings—
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Abstract

With the amendment to the Building Act in November of 2005 that offered incentives in terms of floor area ratio
and number of stories to apartment buildings adopting the Rahmen structure to facilitate remodeling, the construction
industry is paying more attention to PC structures. As connections between PC columns and beams require complex
design, it is very difficult to install and remove forms. Since forms made of plywood for such connections are
fabricated and installed on site, a significant amount of labor is required, and constructability is low. Furthermore,
after concrete casting, the forms are removed in a state in which they cannot be recycled, which leads to a significant
amount of construction waste. For this reason, a solution to address such issues needs to be studied. However, many
researchers have focused only on the structural performance of PC structures in Korea and elsewhere, ignoring the
need for research on the forms used in building PC structure connections. Therefore, this research aims to develop a
form that can improve the productivity of PC structure connection construction, and compare it with conventional
forms to highlight its contribution to gains in productivity and economic viability.

Keywords : Precast Concrete structure, Connection, Form, Productivity,

Apartment Buildings
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Development of Form to Improve the Productivity of PC Structure Connections
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Methods

Study procedures

Identify structural problems PC

Survey of the literature,
connection form

Workers interview

1
Development of form Requirements sought ]:

i

o - =

Productivity and cost
comparison

Practice field ]

Improvements suggested

Figure 2. Procedures and method of the study
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Table 1. Form Selection Criteria

Criteria Item
Cost Initial investment, Installation/demolition cost,
Frequency of use
I Installation/demolition, Lightweight materials,
Constructability Work space
Construction | Continuous ~ work,  Installation/demolition, ~ Wether
Speed simultaneous finishing process
Site Accessibility, Skilled workers on-site training, Weather,
Characteristics | Site size
Buiding Long span, Building size, Building shape
Characteristics g span, g ’ 9 p
Automation Labor, Skilled workers role
. Covering depth decrease, Reduced sag,
Quality Excellent exactitude
Safty The occurrence of accidents
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Table 2. Composition of Improving form
Form parts Accessory parts
* Scissors
Plywood jack
x2
Scissors
Armatgre iack
<4 lever
x2
. Scissors
Combining jack

dex\/éce metal

' bracket
Fixed belt J %D

Holding
Cleaning turn- | ———eee——— 00
hole L buckle
x2
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Figure 3. Types of connection shape
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General Form
(1crew=carpenter +laborer)

Improvement Form
(laborer + laborer=1crew)

Oihernn-:-slt_e 1. Move the form to the site
production (produced at the factory)

Form foundation .1 2. Safety workiable move/install

Safety worktable move/install 2 3. installation of rising device for form

1

I

Installation |
4 Temporary Installation 1

I

f
I
I
] Installation 3
I\ 5. Installation

6. Installation
(rebar and subsidiary materials)

Installation .4
(rebar and subsidiary materials) Reinforced

Concrete

Cleaning .5 7. Cleaning (using the cleaning hole)

Concrete placement and curing 6 8. Concrete placement and curing

Demalition 7 9 Descending form

I
] Disposal of waste 8 10. Demolition

Figure 4. Working order
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Installation (1set / 1crew)

Precedence work
e

Demolition (1set / 1lcrew)

(minute) (minute)

0 10 20 35 30 40 50 60 70 80 Q0 100 110 120 0 5 10 20 55 30 40
Time | | Time — .
2 Foundation E E é Demolition E 1:
& safetywr ! ! Z  Disposalof ! !
5 Move/install : : ) waste : :
O Installation ! | : ]
T | my —L |
S nising device v v = Risingdevice |} !
- R g g i ;
Installation : : : :
E 85minute :r E 20minute E
e i i
Figure 5. Comparison of the installation and dismantling work
T o] dxE olF o AES] S AAskaL ajAlsh= & 293180tk A AFH Y B AR AR E s
Ao AE7F 9 A% AFa Qe RE T3 ddAtew 715 Al A 238 3027} A8FH A, AFFS sAsE o
SAsI o, A AFHLS 2F T ARl dx2E o]F & AoA 18 3027t A Eglon, AFY A sA Tl
AES] 7FRe AAstaL sjAehes AR Holdds Fdt oA 1iEo] 285} o= Tt i whEA AT 5
o] SAsk3d QA IHAEE =ER AlAske] AIRbe 2 ¢ M wet
AFR AR GA A= A8 Q1 duk AF el A ] A A ARk AR F AFR A AR 28 Al 2A 207
A S Thea Ak N A A AFF A% o] 28I, W AFHE F AFH shAl AR 3EAlll
AIZEE Bl AL ol A A €] aol et A 5io] AeHlon, tiH] AN AFNE ARl wet
A 2191 b A o) s B AXGAE T 7Rl A AN F 16w =Y F Atk
A B EFReRAL 9lom, 104e] AQETh v ATH A W AFAS AR EA A B A AN A F 100
A& ATl A zfo] 7} dhet, S OEAIZ B ofuel duk A oA Ho] das)
Auk AFR ] A9 AFF Az AR GA A 1005 The AellA Q1] B8k =49 < Avks S 7L 9]
287} oA ol AFES AR 710l Al Alds) uol] S AT 7100 ek, A A 3 A
L AR AN S9E AY RS B ARt 24} AIZE Blal= Figure 59F 2
-2 AFAskSATh N AR B9 AR A E Jefuh 2 Aol M e shte] 27t g AlES ARES A
Axshs @AM 5o] £8% YL, 1 flol AFHE 29 A g Ashk= AlRke Blatste], ARk AF O] G- WA
ato] 7HAA| Bl WAl A Sio] AQE oW, A RS A A s A5 €A A= FEgteto] ARge] wii
o]-gste] AFHES Aol et R0l sAlA aLAs) o AA|AIZre] &5 5
= WA 5ito] 28H0] T 1580] A8 HATh o=
2] A | AT 1S A A 0 R AR 4.3 27} H|1
SSAI = vk webA duk 7R AR A AR AT 2o s AAskar Ak AFH A 71
& oulel] AA 110%0] 20805, N AT F AT AFHS 2 Al 4EIRS W] AFY TS TR
AR AR 4ol AA 25%0] A8 oH, i A Fap FQlE ] SHoA A7 aE et 5e] FR)
FAE ARl wEh XA F 85%S £ Atk % %o 12712 o] Foixl 2059 FEFolH, F 47
AZZ A GA N A= duk AL o] AL 158 47} Fog o]Fo)A ut. ®o] AL+ Figure 63 2t}
AFE o, o]= gdo] siA|EofA AN ZA F-AA AL, 2} AFF Fate] B 12mmPH AHS-S AR slglon,
& BAkele] olE s AAGE Alto] tiH-E-E AFA|ER . AFRY ANeE Fote 7]E, B, BATEORE o] 4F
3 AR H7lE AeldAlelA ofelgk 2A FA7] g =310, FE 3%E FISITE o714 AF ool A
FHT} gho] o] BHES AL, #H7] A shs Alile] 5 M= W AFRE dut AR o] sdatkar 7Hsksl e

16



-Floor plan
y 3 >
ITEM Quantity
-l Columns 12
. . Floors 20
- Bird’s eye view
The number i
of apartments

Figure 6. Practice field summary
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2010] Eio] o1AH] 14,00090] AQHE
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Table 3. Plywood Quantity

Mockup

Formula of Quantity

ltem STD Unit QTY Formula
loony 2mm 056 (0 of e b e P 03
F}g’lvré%c;f 2mm m’ 078 {(0.162x0.262)+(0.198x0.262)}x8x1.03
pywood 1o 2 g5 HO274X0051+0.262x0.05)4(0.1x0015)+(0.0
(reinforce) 88x0.015)}x4+{(0.25%0.015)x8}]x1.03

A 1.49m2, 2x27YA) 0.8717F AFE-E o] &

Table 4. Quantity details

1set / 1crew
General Form
" , Unit price Amount Re
Item Standard Unit Q'TY (won) (won) marks
plywood 2
(columns) 12mm m° 056 8976 5,026
plywood 2
(qirder) 12mm m- 078 8976 7,000
plywood 2
(reinforce) 12mm m 0.15 8,976 1,346
Scantling  3.6+0.036<0.036m EA  0.83 1,150 955
Total price of quantity = 14,327 won
installation Carpenter man 02 100,730 20,000 site
of forms laborer man 02 68965 14000 site
Total price of manpower = 34,000 won
Total amount = 48,327 won
Improvement Form
" , Unit price Amount Re
Item Standard Unit QTY (won) (won) marks
plywood 2
(Columns) 12mm m° 056 8976 5,026
plywood 2
(girden) 12mm m 0.78 8,976 7,000
plywood 2
(reinforce) 12mm m 0.15 8,976 1,346
Tin plate 1mm m? 0755 27000 20,000
Epoxy twice m 13 4550 6,000
Primer once m 13 1,200 1,500
Outside of . 2
painting water paint m 1.3 500 650
Reinforce 4, ¥
steel 1x0032:0.032m EA 15 450 675
Reinforce Y Y
scantiing 36+0.036-0.036m EA 04 1,150 460
Scissors
iack 1ton EA 2 8,000 16,000
Holding .
tum-buckle @8+720mm set 2 3,500 7,000
Rising "
lever @8+300mm EA 2 2,000 4,000
Metal A,
bracket 0540.5003m  set 2 6,000 12,000
Sponge 0.01%1+2m EA 017 5,500 935
Reinforce "
turn-buckle @5+450mm set 4 1,500 6,000
Fixed belt  w=50mm, L=3m set 1 5,500 5,500
Combining )
device 1 SUS304 35:54 EA 8 1,200 9,600 form
Combining " cleaning
device 2 SUS304 28+42  EA 1 800 800 oe
Total price of quantity = 104,492 won
P(;?c?grcrtTi]c;n Carpenter man 0.05 100,730 5,000 factory
Epoxy twice man  0.02 92,700 2,000 factory
Outside of
painting once man  0.01 92,700 1,000 factory
installation laborer man  0.05 68,965 3,500 factory
of forms laborer man  0.05 68,965 3500 factory

Total price of manpower = 15,000 won

Total amount = 119,492 won
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Table 5. The Cost of input Quantity and input manpower of
Practice field

Price of Quantity

[tem Price Unit Formula
General 10,000
form 1,375 WON 12x20x4x14,327
Improvement 10,000
Form 672 WON (12x4x104,492)x1.34
Price of Manpower
ltem Price Unit Formula
General 10,000
form 3,264 WON 12x20x4x34,000
Improvement 10,000
Form 710 WON (12x4x8,000)+(12x4x20x7,000)
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