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A Study on Quality Management Improvement of Used Pipe Support(V2)

Jongkeun Park™" - Myeongki Choi**

'Corresponding Author Abstract : As the prefabricated shoring system structure, which is a temporary
Jongkeun Park structure, is often collapsed due to various reasons during concrete pouring, and directly
Tel : +82-42-670-9732 affects not only the safety of the workers but also the quality of the final building, it is
E-mail : jkpark@hit.ac.kr necessary to ensure the safety. It is considered that the pipe supports which are widely

used as the prefabricated shoring materials in the construction site do not satisfy the

Received ® February 21, 2019 performance criteria in many cases. Therefore, this study investigated the detailed

Revised : May 4, 2019 conditions for satisfying the performance criteria and suggested the factors for

Accepted : June 10, 2019 improving the quality control level in order to prevent collapse accidents due to pipe

supports reused at the construction site, As the results of test in order to understand the
effect of the pipe supports (V2), which are being reused in the field, on the performance
by factor, the performance was evaluated to be high in case of the small female screw
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Table 1. Factor affecting the performance

NO Item Failure

1 (@) When that the clearance is relatively large
— | Female screw - -
2 (® When the clearance is relatively small
3

(@) When the diameter is 12 mm

— Support pin
pport P () When the diameter is 11 mm

4
5 |Base and bottom @ When the deformation is serious
6 plate () When there is no deformation

(@) When there is deformation (scratch or

7 Defom]ation of bending) on the inner and outer pipes
—1 inner and outer - - -

8 pipes (&) When there is no deformation on the inner

and outer pipes
9 ) (@) When corrosion occurs on the inner and
Corrosion of outer pipes

— inner and outer - - -

10 pipes (b) When there is no corrosion on the inner

and outer pipes

Fig. 2. V2 Destruction test,
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Table 2, Results of pipe support test (V2, H = 3.2 m)

Types Performance value(N) Reference Type of destruction
Ist 2nd Average ratio 1 2
: : Female screw | Support pin
0,
When that the clearance is relatively large 16,200 31,600 23,900 60% o deformed
Female screw S . S .
; : * ¥ ¥ o upport pin upport pin
When the clearance is relatively small 28,060 30,800 29,430 74% deformed deformed
When the diameter is 12 mm' 32,340 ¥ 33,880 33,110 g3y, | Female screw | Support pin
break away deformed
Support pin ol S :
; : o F e screw upport pin
When the diameter is 11 mm 33,720 47,000 40,360 101% T — deformed
When the deformation is serious 8,820 29,820 19,170 48% Female screw | Support pin
Base and bottom break away deformed
late . .
P When there is no deformation’ 30280 ¥ | 32,060 % 31,170 78% Support pin._ | Support pin
deformed deformed
When there is deformation 20,860 33,660 27,260 68% Female screw | Support pin
Deformation of break away deformed
inner and outer pi . .
PPZ! When there is no deformation 32,920 34,320 33,620 84% Support pin._ | Support pin
deformed deformed
When corrosion occurs 21,460 32,000 26,730 67% Female screw | Support pin
Corrosion of inner break away deformed
and outer pipes .
Pipe When there is no corrosion 31,300 32,340 31,820 80% Female screw | Support pin
break away deformed
Overall average value (N) 25,566 33,748 29,657 74%

¥ means a product with a new female screw. In addition, the support pin is based on using 11 mm, and the reference ratio means the percentage to the average

performance value in case of 40,000 N

The reason why the performance value is lower in the case of 12mm in diameter than that of 11 mm in diameter is that the specimens are not new products,
but reused products. It is analyzed that factors such as frequency of reuse, load history, and other influential factors affected the performance value.
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Table 3. Results of pipe support test (V2, H = 3.4 m)
T Performance value(N) Reference Type of destruction
S .
e Ist 2nd Average ratio 1 2
. . Female screw | Female screw
0,
When that the clearance is relatively large 30,720 15,680 23,200 58% break away break away
Female screw S - S -
; : # # ¥ upport pin upport pin
When the clearance is relatively small 32,440 33,360 32,900 82% deformed deformed
When the diameter is 12 mm' 33220 | 32900° | 33,060 83% Support pin Buckling
S . deformed
upport pin . .
. . 3+ Support pin Support pin
When the diameter is 11 mm 41,320 31,900 36,610 92% deformed deformed
When the deformation is serious 31960° | 30540F | 31,250 78% Support pin | Support pin
Base and bottom plate S - S -
: s F + 0 upport pin upport pin
When there is no deformation’ 32,420 29,580 31,000 78% deformed deformed
~ | When there is deformation 8120 | 16880 | 12500 | 31y, | Fomde serew | Femae screw
Deformation of inner ezl ey ey
and outer pipes . . . . Support pin Support pin
When there is no deformation 31,600 32,280 31,940 80% deformed deformed
, . When corrosion occurs 3,40 | 33060 | 32,050 80% Sgpg"” e%m Buckling
Corrosion of inner and elorm
outer pipes . . o Support pin Support pin
When there is no corrosion 30,380 29,960 30,170 75% deformed deformed
Overall average value (N) 30,322 28,014 29,468 74%

¥

average performance value in case of 40,000N.

4.3 T0|ZMEE(V2)Q H=3.2 m2} H=3.4 moi|A A|
sm@ztol 2}

sfo ZAZEV)S] thdte] H329F H34 moflA
AEE 54T ATko) WEZH Table 4} ek,
A, KS 714 A% 712004 751 40,000 NoJ4}
S 22 AW 2Bl 12 mmel A5 17kl
Tsjo] 4% WEEL suthE ekt

off o

means a product with a new female screw. In addition, the support pin is based on using 11 mm, and the reference ratio means the percentage to the

S, H=32 A E7ZH29,657N), H=34 m A3 F
T KS A 2 A%71e 40000 Hhe] 9
£ % $FOR Uehyth

A, H32 m A BREhe H34 mich o] 2%
o A% gro] olof Fel BT 1% Hmgtol
Aol AR Fol(H32 m, 34 m A
guizk g Ao ehgek

Table 4. Average results of pipe support test(V2, H =32 mand H=34 m)
Tvpes Performance value(N) Reference Type of
ype Ist 2nd Average ratio destruction
When that the clearance is relatively large 23,900 23,200 23,550 59% -
Female screw :
When the clearance is relatively small 29,430 32,900 31,165 78% 32%
. When the diameter is 12 mm' 33,110 33,060 33,085 83% -
Support pin ; ;
When the diameter is 11 mm 40,360 36,610 38,485 96% 16%
When the deformation is serious 19,170 31,250 25,210 63% -
Base and bottom plate : 3
When there is no deformation 31,170 31,000 31,085 78% 23%
Deformation of inner | When there is deformation 27,260 12,500 19,880 50% -
and outer pipes | When there is no deformation 33,620 31,940 32,780 82% 65%
Corrosion of inner and| When corrosion occurs 26,730 32,050 29,390 73% -
outer pipes When there is no corrosion 31,820 30,170 30,995 7% 5%
Overall average value (N) 29,657 29,468 29,563 74%

¥

average performance value in case of 40,000N.
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means a product with a new female screw. In addition, the support pin is based on using 11 mm, and the reference ratio means the percentage to the
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Table 5, Comparison of test results before and after replacing new female screw and support pin (12 mm) of pipe support (V2, H=3,2 m)

Performance average value (N)

Performance

Type Reference ratio | improvement ratio
Ist 2nd Average value of good products
Replaced female screw + Support pin (12 mm) 42,780 40,300 41,540 104% 24%
H=3.2 m Test
Existing female screw + Support pin (11 mm) 31,960 34,920 33,440 84% -
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