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Abstract

: As of July 1, 2017, the method of quality management of construction equipment had been changed completely. In case of

manufacturing and distributing pipe supports, the support length according to the safety certification standard shall be not more than 6
m and the compressive strength shall be not less than 40,000 N at the maximum height. However, the field tests for the quality control
standard were usually performed at 3.5 m when the length of the pipe supports is 3.5 m to 4.0 m, and the compression strength was
specified to be more than 35,300 N. This difference in the two standards can cause confusion in practice. In this study, the compression
load of the pipe supports was tested and found to be more than 30% defective. Therefore, it is necessary to review the modification of
the safety certification and quality standards to improve the standard requirements.
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Table 1. Comparison of management standards for pipe support

Safety certification Quality control standard

Category criferia (S F 8001)
Compressive * Avg. 39,200
strength (N) 40,000 « cach 35,300

When the length is 3.5 m ~

Measuring length| Maxi length 4.0 m, it is measured at 3.5 m.
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Table 2. Comparison of management standards

Length of use(mm)
Types — -
Minimum length Maximum length
Type 1 1,800+10 3,200+10
Type 2 2,000£10 3,400+10
Type 3 2,400+10 3,800+10
Type 4 2,600+10 4,000+10
*Remarks] : The minimum length is the length when the support pin

is assembled to the uppermost pin hole of the inner pipe

**Remarks2 : The maximum length is the length when the overlapping
length of the inner tube and the outer tube is maintained at 280 mm
or more and the support pin is assembled to the lowermost pin hole
of the inner tube
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Table 3. Specification of pipe support (Unit: mm)

Material

Part .
Steel Aluminum alloy

STK400 of KS D 3566 (general structural

ilﬁﬁzf carbon steel pipe) or SPSR400 of KS D
3568 (general structure square steel pipe)
Male screw |SEF Of KS D 3507 (carbon steel pipe

for piping) A 6061S of

- KS D 6759
GC200 of KS D 4301 (gray iron product) (aluminum and
Female screw |or GCD 450-10 of KS D 4302 (spheroidal aluminum allo
graphite cast iron product) Y

extruded shape)
SM35C of KS D 3752 (carbon steel for

Support pin mechanical structure)

Top and [SS330 of KS D 3503 (general structural
Bottom plate [rolled steel)

Table 4. Dimensions of pipe support

Section shape Dimensions of pipe support (outside diameter)

Circle $48.3 mm or more

Square [[] 48.5x48.5 mm or more

The outer diameter of the circumscribed circle is

Polygon 48.6 mm or more
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Fig. 6. Pipe support specification (Unit : mm),
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Table 5, Compressive strength(N) at support pin holel (maximum
length)

Pipe support | Height | Yield strength | Safety certification criteria
number (mm) N) (40,000 N) comparison
No. 1 3,990 46,200 pass
No. 2 3,990 38,270 fail
No. 3 3,990 58,060 pass
No. 4 3,990 47,560 pass
No. § 3,990 42,360 pass
No. 6 3,990 35,100 fail
No. 7 3,990 36,490 fail
No. 8 3,990 55,640 pass
No. 9 3,990 45,860 pass
No. 10 3,990 43,470 pass
Average 3,990 44,901 12% above
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Fig. 8. Compressive strength test graph (pipe support No, 9).
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Table 6. Compressive strength(N) at support pin hole2

Pipe support | Height | Yield strength | Safety certification criteria
number (mm) N) (40,000 N) comparison
No. 1 3,870 72,520 pass
No. 2 3,870 69,770 pass
No. 3 3,870 67,300 pass
Average 3,870 69,863 74.6% above

Table 7. Compressive strength(N) at support pin hole3

Pipe support | Height | Yield strength | Safety certification criteria
number (mm) N) (40,000 N) comparison
No. 1 3,750 69,720 pass
No. 2 3,750 70,210 pass
No. 3 3,750 74,090 pass
Average 3,750 71,340 78.4% above

Table 8. Compressive strength(N) at support pin hole4

Pipe support | Height | Yield strength | Safety certification criteria
number (mm) N) (40,000 N) comparison

No. 1 3,630 67,570 pass
No. 2 3,630 71,800 pass
No. 3 3,630 69,430 pass
Average 3,630 69,600 74.0% above

Table 9. Compressive strength(N) at support pin hole5

Pipe support | Height | Yield strength | Safety certification criteria
number (mm) N) (40,000 N) comparison
No. 1 3,510 82,640 pass
No. 2 3,510 78,750 pass
No. 3 3,510 77,180 pass
Average 3,510 79,523 98.8% above
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Table 10, Compressive strength(N) at support pin hole6

Pipe support | Height Yield Safety certification criteria
number (mm) strength(N) (40,000 N) comparison
No. 1 3,390 87,240 pass
No. 2 3,390 81,560 pass
No. 3 3,390 85,570 pass
Average 3,390 84,790 111.9% above

Table 11, Compressive strength(N) at support pin hole7

Pipe support | Height Yield Safety certification criteria
number (mm) strength(N) (40,000 N) comparison
No. 1 3,270 87,040 pass
No. 2 3,270 82,230 pass
No. 3 3,270 78,600 pass
Average 3,270 82,623 106.5% above

Table 12, Compressive strength(N)

at support pin hole8

Pipe support | Height Yield Safety certification criteria
number (mm) strength(IN) (40,000 N) comparison
No. 1 3,150 81,500 pass
No. 2 3,150 84,570 pass
No. 3 3,150 85,240 pass
Average 3,150 83,770 109.4% above

Table 13, Compressive strength(N)

at support pin hole9

Pipe support | Height Yield Safety certification criteria
number (mm) strength(N) (40,000 N) comparison
No. 1 3,030 84,490 pass
No. 2 3,030 84,540 pass
No. 3 3,030 84,340 pass
Average 3,030 84,456 111.1% above

Table 14, Compressive strength(N)

at support pin hole10

Pipe support | Height Yield Safety certification criteria
number (mm) strength(IN) (40,000 N) comparison
No. 1 2,910 80,170 pass
No. 2 2,910 81,450 pass
No. 3 2,910 83,510 pass
Average 2,910 81,710 104.2% above

Table 15, Compressive strength (N

) at support pin holell

Pipe support | Height Yield Safety certification criteria
number (mm) strength(IN) (40,000 N) comparison
No. 1 2,790 74,070 pass
No. 2 2,790 74,710 pass
No. 3 2,790 83,540 pass
Average 2,790 77,440 93.6% above
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Table 16. Compressive strength(N) at support pin holel2

Height Yield
(mm) | strength(N)

2,670 81,090
2,670 84,030
83,740
82,953

Safety certification criteria
(40,000 N) comparison

Pipe support
number

No. 1

pass

No. 2 pass

No. 3 2,670

2,670

pass

Average 107.3% above
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Fig. 9. Pipe Support Compressive Strength Test after clamping
of support pin holel and horizontal joint,

Table 17, Compression strength(N) after clamping of support
pin holel and horizontal joint

Pipe support | Height Yield Safety certification criteria
number (mm) strength(N) (40,000 N) comparison
No. 1 3,990 85,030 pass
No. 2 3,990 88,070 pass
No. 3 3,990 89,480 pass
Average 3,990 87,526 118.8% above
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Table 18. Fracture type according to length by supporting
pin hole fastening

Failure shape (Factors affecting yield strength)
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buckling |~ break | iqoine | fracture
holel 3,990 O O x x
hole2 3,870 O O X X
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hole6 3,390 @) ) @) o)
hole7 3270 O (@] O @]
hole8 3,150 O (@] (@] (@]
hole9 3,030 @) o) @) )
holel0 | 2,910 O (@] O (@]
holell 2,790 O (@] O (@]
holel2 | 2,670 @) o) @) o)
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