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ABSTRACT

Recently, interest on the performance of the construction temporary equipment have been greatly increased. Since
the application of the “Performance Test Code” for the equipment in 1992 according to the Industrial Safety and
Health Act, a basic study of Steel Pipe Supports have been carried out for the last 2 years based on the

Performance Test Results.

The present code specification for the Steel Pipe Supports and research status are introduced. So far, total 849
specimen have been examined on their outer and inner pipe’s length, thickness, their overlapping length, and their
load carrying capacities. The test was conducted separately into two groups —used and new equipment, and it was
found that the used ones revealed a decrease on their load carrying capacity, almost 10 % compared to the new ones.

Considering this fact, it is strongly recommended to ensure the quality of the equipment before use at the jobsite.
First of all, based on this basic investigation, the statistical values on the Steel Pipe Supports are suggested and
further analysis on the effect of each component is in progress. It is, however, expected that this report can be used

as a basic information on the Steel Pipe Supports.
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Table 1 Comparison of KS code and performance

test code
.Item Standard
(unit : mm) | Performance test code | KS F 8001 code
Maximum 4,000 4,000

usable length

More than 280
(In case of the
Overlapping |maximum usable length
length is under 2500, the | More than 280
overlapping length can
be more than 150)

More than 50 % of the
maximum usable
length(In case of the
Length [maximum usable length| More than 1600
is more than 1600, the
Outer overlapping length can
pipe be more than 1500)
Exterior More than
diameter More than 60.5£0.3 60.5+0.3
. More than
Thickness More than 2.3+0.3 2.3+0.3
Exterior More than
Inner | diameter More than 48.6+0.3 48.6+0.95
pipe Thickness More than 2.5+0.3 Mggei(t)%an
Length of
internal thread More than 30.0 More than 30.0
Diameter of More than
supporting pin More than 11.0 12.0+0.4

Rectangular type

: more than 55

Thickness More than 5.4

clover type
: more than 6.45
More than 12.0
in diameter(4EA)

Base More than 12.0
plate Bolt hole in diameter(4EA)

. More than 4.0 More than 4.0
Nail hole in diameter(2EA) in diameter(2EA)

Base plate shall have a hole to discharge water

inside.
Ampli The amplitude should be under 1/55 of usable
-tude length.
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Table 2 Division of specimen

Flat ba§e Kmfe*ed.ge Subtotal
compressive compressive (EA)
test group (F) |test group (K)

New product(N)| NF 123 NK 114 237
Used product(R)| RF 319 RK 293 612
Subtotal(EA) 442 407 849
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Photo 1 Measurement of thickness and overlapping
length
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Fig. 1 Compressive test Fig. 2 Compressive test
by the flat base by the knife-edge
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Table 3 Maximum usable length of pipe support

Quantity Maximum usable length(mm)
(EA) | Maximum |Minimum Average|3.0m~3.6m
443 (EA)
Total 849 4200 2000 3251.35 (50.4%)
New 111 (EA)
product 237 4000 2000 3264.41 (42.9%)
Used 332 (EA)
product 612 4200 2000 3246.30 (53.5%)
180 Frequency 167 4 100%
160 1 90%

Cumulation %

80%
70%
60%
-50%
40%
30%
20%
-~ 10%
0%

15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Maximum usable length(m)

(a) Usable length distribution of total product(n=879)

Frequency 100%

Cumulation % 90%
80%
70%
60%
50%
40%
30%
20%
-1 10%
0%

20 21 22 23 24 25 28 27 28 29 30 31 32 33 34 35 96 37 38 39 40 41 42

Maximum usable length(m)

(b) Usable length distribution of used product(n=620)

Fig. 3 Maximum usable length distribution of pipe
support
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Table 4 Thickness of inner pipe

Thickness of inner pipe(mm)

Quantity
«(EA) | Max. | Min. Average Stapdgrd
eviation
Total 879 325 | 175 | 22395 0.2180 9(;/13
New 11.76
product 259 3.25 | 2.17 | 2.3883 0.2808 o

Used | gon | 274 | 175 | 21774 | 01464 |672 %
product
300 - ?g‘i ............. S 100%
/_‘/, 1 90%
250 224 1 so%

4 70%
4 60%
Frequency 4 50%
Cumutation% | 40%
1 30%
1 20%
5 127, 5 44 10%
1.1 ¢ 1 3 R 0%

18182021222324252627 282930313233

Thickness of inner pipe(mm)

N

o

<o
T

Frequency
I
f=)

o
<

(53
f=l

<

(a) Thickness distribution of inner pipe in total
product(n=879)

300 1 100%
1 90%
250 - 1 80%
200
200 - e 4 70%

155 [T Frequency | 60%
Cumulation% - 50%

4 40%

Frequency
@
o

100 - 1 30%
50 | 1 20%
E] 2 0 31 10%

0 : 0%

18 18 2 21 22 23 24 25 26 27 28
Thickness of inner pipe(mm)

(b) Thickness distribution of inner pipe in used
product(n=620)

Fig. 4 Thickness distribution of inner pipe
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Table 5 Thickness of outer pipe

. Thickness of outer pipe (mm)
Quantity
(EA) | Max. | Min. Average CS}tal:ldgrd
eviation
10.79
Total 879 3.26 1.65 | 2.0977 | 0.2263 o
New 12.73
product 259 3.26 1.94 | 21977 | 02797 o
Used 8.98
product 620 2.83 1.65 | 20559 | 0.1847 o
300 4 100%
246 4 90%
250 F -

1 80%
1 70%
60%
50%
4 40%
30%
20%
1 10%
0%

200

Frequency
S @
far) (o]

w
o

1.7 1.8 1.9 20 2.1 22 23 24 25 26 2.7 28 29 3.0 3.1 3.2 3.3 etc.
Thickness of outer pipe(mm)

(a) Thickness distribution of outer pipe in total
product(n=879)

300 4 100%
4 90%

250 1 so%
1 709

.. 200 70%
% 4 60%
g 150 [ Frequency 1 50%
E Cumulation% - 40%
100 1 0%
50 40 4 20%

10%
0%

1.7 1.8 1.9 20 24 22 23 24 25 26 27 28 29 etc
Thickness of outer pipe{mm)

(b) Thickness distribution of outer pipe in used
product(n=620)

Fig. 5 Thickness distribution of outer pipe
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Table 6 Overlapping length of pipe support
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Quantity Overlapping length (mm)
(EA) | Max. | Min. Average|Quantity of pass
Total 879 1625 | 100 | 567.403 443 (85.0%)
New 9
product 259 1223 | 100 | 453.143 255 (98.5%)
Used | 620 | 1625 | 105 | 615.134 | 492 (79.4%)
product ) ’
203 4 100%
200 M 186
— 4 90%
180
160 | 1 80%
140 L [T Frequency 7 70%
> H -y
§ 120 L Cumulation%] g0%
3100 89 7 50%
£ 8ot 64 1 40%
53 53 1 a0
60 | 514 45 © 30%
: ;(U l-l [ H18 | o
| 15 13
20 ks | []H H 0, o1 10%
o Al LLHHNHONHEO D 0%
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 etc.
Overlapping length(cm)
(a) Distribution of overlapping length in total
product(n=879)
200 - 4 100%
180 4 90%
160 1 80%
136
140 - - . 1 70%
> 113 3 Frequency .
%120 I Cumulation% | 60%
3100 ¢ 4 50%
L;Q_ 80 | o 64 4 40%
60 4 30%
0 2 % 1 20%
14 13 13 N
49! HDHH H.ﬂlgm o]

10 20 30 40

50 60 70 80 90 100 (10 120 130 140 150 160 170 etc.
Overlapping length{cm)

0%

(b) Distribution of overlapping length in used

product(n=620)

Fig. 6 Distribution of overlapping length
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Table 7 Quantity of specimen and test results

Testing Numl?er of Pass Fail Testing
method | specimen period
Flat 139 125 14
base (89.9%) ] (10.1%)
New | Knife- 120 95 25 199(3' 5
0,
product| edge (73.22(;’/0) (20.?;)) 2001. 6
Subtotal| 259 | (84006) | (15.1%)
Flat 390 111 209
base (34.7%) | (65.3%)
Used | Knife- | 400 140 | 160 19987
product| edge (46.7%) | (53.3%) 2001, 6
251 369 ’
Subtotal| 620 | (40 506)| (59.5%)
471 408
Total 879 |(536%)| (46.4%)

Table 8 Factors of performance and overlapping

length
. Flat base Knife-edge .
Mﬁ;(zlirl;llzm compressive | compressive | Sybtotal
test test (fail/total)
length (mm) No. | Fail(%) | No. |Fail(%)
More than 161 100 261/ 673
2500  |Pass| 350 | 46006 | 323 |(31.0%)| (38:8%)
(Overlapping
length: More| pail | 62 | .20 | go |50 | 106/122
than280) (90.3%) (83.3%)| (86.9%)
Under 2500 6 18 24/74
(Overlapping | 255 | 42 |(143%)| 3% |563%)| (32.4%)
length: More Faill 5 0 5 5 5/10
than150) at 0 %) (100%) | (50.0%)
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Table 9 Relationship between thickness and performance

W) Under 18| 19 | 20 21 22 23 24 |More than 25| Total (EA)
Tt b Pass (%) | 1 (10.0) |5 (238) ]9 (196) |31 (30.1)]105 (640)[32 (640)[23 (71.9)[ 30 (90.9) 236
at base :
compressive test | Fail %) | 9 ©00.0) [16 (762)[37 ®0.0][72 (699)]59 (36.0) [18 360)[9 28D | 3 (9.1 223
Total 10 21 46 103 164 50 32 33 459
Knifeoed Pass (%) | 2 (182) |7 (35.0) [18 (39.D|45 (425)[ 90 (62.1) [29 (76.3)[23 (821)] 21 (808) 235
nife-edge T o
compressive test | FAILC0) | 9 8L [13 (65.0)[28 609)[61 (575)[55 (379) [9 @37 |5 179 | 5 (192) 185
Total 11 20 6 106 145 38 28 26 420
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Fig. 7 Performance ratio and pipe thickness of pipe
support
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Table 10 Decrease on the load carrying capacity by
flat base compressive test

Average maximum

Number of compressive
- Item specimen performance (N)
Total | Pass Fail
New 139 48799.0 | 50861.6 |30383.0
product

Flat base Used
compressive | product
test

320 31791.6 [ 39353.1 |27775.7

Performance ratio of
used product compa-|65.15 % - -
red to new one

Table 11 Decrease on the load carrying capacity by
knife-edge compressive test

Ratio about
Itemn fNumbienrl en performance criteria
o spee Total | Pass | Fail
New 120 1114 | 1.169 | 0907
. product
Knife-edge Used
compressiv [ S 300 0972 | 1116 | 0.840
e product
test Performance ratio of
used product 87.25% ~ E
compared to new one
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