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Development Process and Field Application Performance Analysis for Rebar
Reinforcing Clips (RCC Device) to Improve Workability of 135 Degree Standard Hook
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'CEQ, CH Structural Engineering and Construction Technology Co
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Abstract : 135 Degree standard hook workability crossed in the Reinforced Concrete (RC) Structure is improved and it reinforces
in one side 90° hook hinding. As a result, we proposed a One-touch Rebar Reinforcing Clip(RCC Device) that demonstrates
the same performance as the 135° standard hook. It was developed through the evaluation of construction and economic
analysis. As a result of analyzing 13 sites applied from June 2020, As expected, most of the cases were applied to the structural
supervision or the point of the construction supervisor as an irresistible measure. therefore, Through field performance analysis,
Various methods such as the method that the original contractor first purchases and then provides after contract with the
partner company were proposed for the use of efficient and voluntary reinforcing clip. As a result, It is expected that the
contribution in the field will be very high in terms of quality and process management through active utilization.

Keywords : 135 Degree Standard Hook Crossed Both Ends, Workability Improvement, Rebar Reinforcing Clip (RCC Device)
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b) Column damage in pohang
Fig. 2. Standard hook detail and column damage in pohang
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@) Installation method
Fig. 3. Shape of rebar reinforcing clip and installation method
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a) Initial device design for the concept of simultaneous hook binding

b) Early device design of clip-type connection concept
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d) Initial device failure shape during preliminary performance test
Fig. 4. Initial rebar binding reinforcement device
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b) Rebar reinforcing clips for D13
Fig. 5. Manufacture of clips by embedding length for anchorage
experiments
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b) Anchoring test result
Fig. 6. Anchoring performance experiment and results
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Concrete Coating : 40mm
Concrete Strength : 30, 60Mpa
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a) Axial loading performance test setting
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b) Cyclic loading performance test setting
Fig. 7. Axial and cyclic loading performance test setting
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a) Axial load-strain relationships at axial loading test

b) Clip shape of ultimate failure at cyclic loading test
Fig. 8. Axial and cyclic loading test result
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a) Detailed analysis modeling of rebar reinforcement clips
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b) Cyclic loading specimen analysis modeling
Fig. 9. Detailed analysis modeling of clips and cylcic loading
specimen
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r 1 Binding by clip Cutting-—s-— |
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Note] 10,13 are the Diameter of tie, CH means Criteria
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Fig. 10. Comparison of work time Fig. 11. Check the buried state of Clip

Table 2. Work time analysis and comparison of the hook state quailty

Specimens Working difficulty Quality of the hook state Working time
10CH - Bending 135° in overlapping joint part is a bit of difficulty | - Generally goodness 47rmin 24sec
- Each working at the upper and the bottom is possible - Cover concrete thickness in overlapping joint part is generally good
10C1 o ) - Hook state is good 25min 06sec
—— - Binding clip is very simple ; . . . T —
1002 - Cover concrete thickness in overlapping joint part is good 25min 48sec
~Generally, very difficult (CSEC:rrill)yntc)?ecie thickness in overlapping joint part is bad
13CH - Bending 135° needs 2-worker in overlapping joint part ) A PPIng joint p 52min 48sec
- Bending 135° in overlapping joint part is very difficulty because of the bending radius
9 PRINg Jjontp Y - It happens the deformation of main rebar
131 o ! - Hook state is good 25min 02sec
—— - Binding clip is very simple ; ) o . e
13C2 - Cover concrete thickness in overlapping joint part is good 25min 43sec
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Table 3. Cost analysis by working day and using clips (Unit : 1,000won)
Specimens | Hook shape Diret labor cost Irefici = Rebar Reforing Clips Total cost g3
cost down
- 1day(8 hour): 1dayx2-manx219=438 _
10CH |§‘ - Tol 75ea+(1day 8ea column)=9.4day ii 191)81®2 %B(?; Standard
- 9.4dayx438/1day =4,117 ©® ! !
10C1 - 10clips /1column : total 750 clips O+@+Q= 1.19%
- 1day(8 hour) - 750 clipsx1,000won/1clip =750 @ 5,280 A
- 1dayx2-manx219=438 2,059%1.2
- Tol 75ea+(1day 16ea column)=4.7day =2471@
- 4.7dayx438/1day=2,059 © - 20clips /1column : total 1,500clips O++@= o
10C2 . . o 33,4%
- 1500 dlipsx1,000won/1clip =1,500 @ 6,030
- 1day(8 hour): 1dayx2-manx219=438 _
13CH | E - Tol 75ea+(1day 8ea column)=9.4day ii 19?81@? %B%_ Standard
-9.4dayx438/1day =4,117 ® g !
- 10clips /1column : total 750 clips O+@+0= o
131 F: - 1day(8 houn -750 clipsx1,500won/1clip =1,125 @ 5655 | /0%
- 1dayx2-manx219=438 2,059%1.2
- Tol 75ea+(1day 16ea column)=4.7day =2471© : ;
1302 - 4. 7dayx438/1day=2,059 ® - 20clips /1column : total 1500clips D+@+@= 2519
- 1500 dlipsx1,500won/1clip =2,250 @ 6,780 R

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 1,000won/ 1-Clip, Tie D13 Clip 1,500won/ 1-Clip standard
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Table 4. Field application examples
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- (\\’(\g‘:."r;z:::) Company Site locaiton Building type Iﬁgig g:’;::)r of Cg’:&:’) Member used
1 2020. 6. L.DCo Mapo-gu (Seoul) Residental-Office facilities D13/D10 8,000 1,120 | Whole building column
2 2020.10. D.W Co Yong in (Gyeonggi-do) APT D13 200 Basement column
3 2020.10. . WCo Suwon (Gyeonggi-do) Residental-Office facilities D13 100 Whole building column
4 2020.11. K.Y Co Suwon (Gyeonggi-do) Sport facilities D10 300 | Grandstand column
5 2020.11. H.D Co Songpa-gu(Seoul) Office facilities D13 250 Whole building column
6 2020.11. K.Y Co Daejon Exhibiion facilities D13 650 Basement column
7 2020.12. Y.MCo Kimpo (Gangwon-do) Office facilities D10 3,334 | Whole building column
8 2021. 2 J.KCo Mapo-gu (Seoul) Residental facilities D10 1,157 | Basement column
9 2021. 2 B.SCo Yongsan-gu (Seoul) Residental-Office facilities D13/D10 850 260 | Whole building column
10 2021. 2 A.MCo Guro-gu (Seoul) Residental-Office fadilities D13 2,600 Whole building column
1 2021. 3. D.DCo Gangneung (Gangwon-do) Residental-Office facilities D10 7,200 | Whole building column
12 2021. 3 G.DCo Guro-gu (Seoul) Residental-Office facilities D10 500 | Whole building column
13 2021. 8 H.D Co Asan (Chungchug-do) APT D13 600 | Basement column
Total 12,650 14,471
Note] from ; <http://chrcc.kr> performance item
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Fig. 12. Multiple alternative detailed examples
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