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Abstract - One of the main causes of gas pipeline accidents is mechanical impact(third party damage). The
majority of high pressure gas pipelines buried in major domestic industrial complexes are old pipes which have
being operated over 20 years. Therefore, if an accident occurs, there will be a full scale accident because there
is no additional inspection and reinforcement time. In this study, the defects on the piping during the mechan-
ical impact were studied through the third party damage(excavation) experiments. Experiments were carried
out using the 21 ton excavator which is operated in the actual excavation work and the type of pipe to be struck
are ASTM A 106 Grade.B and ASTM AS53 Grade.B. As a result, when the bucket used during excavator oper-
ation is a sawtooth bucket, the defect is more bigger. And the smaller the diameter of the pipe, the smaller the
depth and length of the defect. Also, it was confirmed that the impact height had no effect on the defects on the
buried pipe, during the excavation work.
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Table 1. The table of operation of the high pres-

sure underground gas pipes in Domestic
industrial complex(2016.06.30.)

ke 159 159 o) (209 o] | 30d |

km] | wlg [209 wig| 309 wg| oy | T2
24k 224,741 56,949 290,993 64,340 |637,023
o2 | 21,805 | 13,133 | 73,580 | 7,000 |115,608
oAk 22,183 - 1,485 - 23,668
=3 72,599 10,720 33,905 - 117,224

Table 2. The table of the length distribution of ope-
rating high pressure gas pipes according to
the type of pipe in Ulsan and Yeosu indu-
strial complex

7 A EEEo|(m) | HEE
ASTM AS53 Gr.B 386,507 61%
ASTM A106 Gr.B 136,321 19%
ASTM AS53 GrA 65,182 12%
ASTM A135 Gr.A 46,082 5%
ASTM A135 Gr.B 18,102 3%
ASTM A333 Gr.1 2,800 0%
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Table 3. The table of the length distribution of
operating high pressure gas pipes accor-
ding to the type of pipe diameter in
Ulsan and Yeosu industrial complex

] R | o el FEE 2 0] (m) wrg
100A 147,091 21%
150A 164,829 24%
200A 120,454 18%
250A 74,341 11%
300A 80,183 12%
71k 100,928 15%
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Fig. 1. Testing material-ASTM 106, 53 Gr.B.

Fig. 3. Structure of Excavator.
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Fig. 4. Two types of buckets — sawtooth, flat.
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Table 4. The table of defect sizes according to
type of buckets - drop height is 100cm

Length of | Depth of
’iilc)lietosf Tg?:e:f Pipe sizes defect defect
[mm] [mm]
100A 23.10 113.35
ASTM
A106 150A 17.04 176.07
Grade.B
200A 14.43 116.79
Flat bucket
100A 16.80 100.51
ASTM
A53 150A 14.75 112.04
Grade.B
200A 11.34 130.48
100A 49.79 253.50
ASTM
A106 150A 25.31 180.60
Grade.B
sawtooth 200A 23.75 155.21
bucket 100A 263 122.48
ASTM
A53 150A 20.22 108.88
Grade.B
200A 17.65 117.79
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Type of pipes

Fig. 5. The graph of depth of the defect sizes
according to type of pipes when using
flat bucket.
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Fig. 7. The graph of the comparison of the depth
of defect sizes according to type of pipes
when drop height is 100cm.
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Fig. 9. The graph of the depth of defect sizes
according to type of pipes when using
sawtooth bucket.
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Table 5. The table of the defect sizes when using
sawtooth bucket - drop heights is 180cm
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Fig. 10. The graph of the comparison of the depth
of defect sizes according to drop heights
when using sawtooth bucket.
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D'rop Type of ] ) Length of Depth of E- 200 O Drop height = 180cm
heights ines Pipe sizes defect defect k
[em] pipe [mm] [mm] 3 150
5
100A 49.79 253.50 % 100
ASTM 3
A106 150A 25.31 180.60 50
Grade.B 200A 2375 155.21
100 i ' 106-1004 106-150A 106-2004 53-1004 53-150A  53-2004
100A 26.3 122.48 Type of pipes
ASTM
G::jjB 1504 20.22 108.88 Fig. 11. The graph of the comparison of the
’ 200A 17.65 117.79 length of defect sizes according to drop
o 100A 5025 411 heights when using sawtooth bucket.
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