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Abstract

The purpose of this study is to secure the same or more structural performance and constructability for the detail
off hooks cross—constructed at 135° used as external-ties standard detail in reinforced concrete columns, therefore, to
the purpose of improving constructability, The clip—type binding implement was suggested. the experiment on the
constructability evaluation and cost analysis of the clip-type binding implement by 90° end-hooked transverse
reinforcement in reinforced conrete columns was carried out. The results of the analysis confirmed that standard detail
column took about an one hour regardless of the diameter of tie. When using the clip—type binding implement, It was
reduced to about 50% of the standard detail column. and regardless of the building size, it was most effective for the
cost down when using the clip—type binding implement lea, it was about 32% fo labor cost reduction effect in
comparison with using standard detail. as a result, Using the clip—type binding implement is shown be very effective
in the working time and construction cost reduction.
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Constructability and Cost Analysis of the Clip-Type Binding Implement Substituting 135° End-Hooked Transverse Reinforcement in Reinforced Concrete Columns

135° Seismic
hooks: 64, extension” 7
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(a) Standard hook detail

(b) Column damage in pohang

Figure 1. Standard hook detail and column damage in
pohang
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(a) Preprocessed tie bar (b) General hoops installation

Figure 2. General hoops installation in the field
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Seperated hoops-2
(a) Seperated hoops [5]

(b) Continuous hoops [6]
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Figure 3. Existing research case
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Constructability and Cost Analysis of the Clip-Type Binding Implement Substituting 135° End-Hooked Transverse Reinforcement in Reinforced Concrete Columns

D13(L: 60mm)

D10(L: 40mm)

(a) D10 clip (b) D13 clip

Figure 5. Applied clip-type detail
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Figure 7. Pipe by bending hook
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Figure 8. A step by step working image of each mock-up
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Table 2. Work time analysis and comparison of the hook state quailty

Specimens Working difficulty Quality of the hook state Working time

- Bending 135° in overlapping joint part is

a bit of difficulty - Generally goodness

10CH - Each working at the upper and the bottom . nggaﬁonccr)itde thickness in overlapping joint part is 47 min 24 sec
is possible g V9
10C1 - Binding clip-type implemen is very simple ~ Hook state is goqd . P B 25 min 06 sec
- Cover concrete thickness in overlapping joint part is good
- . : : : - Hook state is good :
10C2 Binding clip-type implemen s very simple - Cover concrete thickness in overlapping joint part is good 25 min 48 sec
- Generally, very difficult
. ; nEo g ' ' - Generally bad
13CH ?;2?';2n135 needs 2-worker in overtapping - Cover concrete thickness in overlapping joint part is 50 min 48 sec
. ) o L ) bad because of the bending radius
bendmg .135 in- overlapping joint part is - It happens the deformation of main rebar
very difficulty
- . ) . . - Hook state is good !
13C1 Binding clip-type implement is very simple - Cover concrete thickness in overlapping joint part is good 25 min 02 sec
1302 - Binding clip-type implement is very simple 00K state is good 25 min 43 sec

- Cover concrete thickness in overlapping joint part is good
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Table 3. Cost analysis by working day and using clips (unit : 1,000won)

Speci Hook Diret labor cost Indiret Clios Total Cost

mens shape labor cost P cost down
- 1day(8 hour): 1dayx2-manx219=438 B

10CH |E - Tolal 75ea+(1day 8ea column)=9.4day :'41;475 1'@2) - None of the relevant %5(5@7_ Standard
- 9.4day=438/1day =4,117 ’ ’
- 1day(8 hour): 1dayx2-manx219=438 _ ) . A O+@+

10CH F: - Tolal 75ea+(1day 16ea column)=4.7day 3202%1(; ] ;gg“glsl é Lﬁog%g\:o'n}?éil 7:510 1Z||5ps® ®= 376%
- 47day*438/1day =2,059 ' P8, P=l 5,655
- 1day(8 hour): 1dayx2-manx219=438 _ ) . . O+@+

10c2 Fu - Tolal 75ea+(1day 160a comn=47day S50 2 oodps | N owon i sy @=  251%
- 4.7day=438/1day =2,059 O ’ psxt, P = - 6,780
- 1day(8 hour): 1dayx2-manx219=438 _

13CH |E - Tolal 75ea+(1day 8ea column)=9.4day :;Zg% - None of the relevant %5?7_ Standard
- 9.4day=438/1day =4,117 © ’ - ’
- 1day(8 hour): 1dayx2-manx219=438 _ ) . . O+@+

13Ct F: - Tolal 75a+(1dey 16ea colmn-47day  yoor 2 T I00IPS Jlogmn | olal 750 ol - ggn
- 4.7day~438/1day =2,059 ® ' ps¥e, Pt 6,030
- 1day(8 hour): 1dayx2-manx219=438 _ ) . ) O+@+

13C2 Fu - Tolal 75ea-(1day 16ea comn=47day oo o 20S ] om0 oo o @= 6%
- 47day*438/1day =2,059 (D ' ps¥e, b= 7,530

Note] Standard for 5-story building, (15 columns/ 1 story) x5-story= total 75 columns, Worker in pairs and 200,000won/ 1-Reinforcement worker
average wage standard, Tie D10 Clip 1,500won/ 1-Clip, Tie D13 Clip 2,000won/ 1-Clip standard
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(a) Ready-mixed concrete filling

Cutfing

(b) Clip status check after column section cutting

Figure 12. Check the buried state of the clip
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