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Abstract - In this study, 398 city gas pipe systems installed on the bridges were surveyed and analyzed clas-
sified characteristics about the ages, length, and remote isolation devices installed or not. As a result of analy-
sis, 43.0% pipes have been used more than 20 years and 89.4% do not have remote cut-off devices, so this study
suggest safety management ways for the issues. Chosen 76 pipes were researched stress strain characteristics
by CAESAR- Il which is a specialized program for stress analysis. And, when a loop is installed on the bridge
pipe, effect on code stress by the location and size of the loop was performed. This study can help to improve
safety level by revising criteria of new installation, inspection and diagnostic.

Key words : pipe systems installed on the bridges, CAESAR- Il stress strain characteristics
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Fig. 1. A typical example of city gas pipe install-
ed on the bridge.
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Table 1. Installation status by piping lengths

el G "l &2 o] (m)
A2 | gA | wz
10m ©]st 41 313.4 7.65
10mZ3} ~ 30m ©|3} 160 3,2303 | 20.19
30mz3 ~ 50m ©]3} 83 32574 | 3925
50mz3} ~ 100m ©]3} 57 3916.1 | 68.70
100mZ3} ~ 200m ©]3} 30 42551 | 141.80
200mZ3} ~ 300m ©]3} 12 2,795.9 | 232.99
00m =3} 15 9,397.3 | 626.49
A 398 27,1654 | 6825

Table 2. Installation status by year

AAA= 2FFFANL)

19801 o] 2
198113 ~ 1985\ 27
19861 ~ 1990\ 63
1991 ~ 19953 80
1996 ~ 2000 45
2001 ~ 2005'd 41
2006 ~ 2010 64
2011 o] % 76
Al 398
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Fig. 2. Bridge hanging gas pipes in pressure.
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Fig. 3. Aging status of low pressure pipes.
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Fig. 4. Aging status of middle pressure pipes.

Table 3. Exclusive cut-off device installation status

AA AL g8 -

A=}

TE | @A | @y | A A
AT | 334 (127m) 1 63 398
AFZG | 241 (195m) 23 134 398
Table 4. MOV installation status
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Table 5. Stress-range reduction factors, f

Cycles, N Factor,f
7,000 and less 1.0
Over 7,000 to 14,000 0.9

Over 14,000 to 22,000 0.8

Over 22,000 to 45,000 0.7

Over 45,000 to 100,000 0.6

Over 100,000 to 200,000 0.5

Over 200,000 to 700,000 0.4

Over 700,000 to 2,000,000 0.3

Table 6. References for stress analysis
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Table 7. Stress analysis results without bent pipe 3. 28 HA‘I Z
71t DFAA] WjF F 20 oY A7)ARE wl
gy | A7 | Bel 3 (N/ud) 299 76702 A Sl CAESAR-TT 2188 o] &3
@ | o | gg | Ak | g | FF S UST, Ee B2 SRS
J— T gtetatr] 9] d.—%(bent pipe)8] N4E 7|Fow
FOOS) 100 | 102 | 1379 | 98 | 71| FIT PR A Foo] Y M 17704, Foo] 2
2Ox | 150 | 100 | 1379 | 86 | 62 | FI= AT Wl 10714, #J&O] 4710 w3 23714
com | 150 | 100 1379 | 213 | 152 | =12 oli Z|Epi e 267} 4R UElTh EbEe
Tl .| . . . T = - =]
mege] Fejrh Bxtstel 2R wol AgsAY
A20m | 150 | 153 | 1379 | 147 | 107 | F&= 45°THS AL 5 SHEMNS U2 T
WO | 150 | 156 | 1379 | 79 | 57 | 8= I mlasty] Zeste] 242 ARt
""(’\‘/—7 =z 1= . . .
HOR | 150 | 200 | 1379 | 94 | 68 | FelE Table 9. Stress analysis results with 4 bent pipe
£O0x | 150 | 288 | 1379 | 40 | 29 | F3=F
o
ES o &2 (N/m) o3e
HOx | 150 | 300 | 1379 | 95 | 69 | F&=F 2y ;]:)g ?m)] o | 2 f;
S Al % (<)
AOR | 200 | 295 | 1397 | 89 | 64 | FIF
7105 100 | 122 | 3390 | 630 | 186 | 94&¥
AOIA | 250 | 200 | 1379 | 132 | 96 | F3F — N
AOO0R | 100 | 38.8 | 333.8 | 790 | 237 | €89
fOx | 300 | 100 | 1379 | 113 | 82 | F35 = 5
AOm 150 | 7.6 | 1379 | 101 | 73 | F385
HOOR | 300 | 105 | 1586 | 81 | 51 |<=xt3ts — oo
OO | 150 | 23.6 | 3394 | 97.8 | 288 | €3¢
0w 00 | 120 | 1379 | 47 | 34 | F3=
il I e ZFOOR | 150 | 245 | 3393 | 1103 | 325 | €89
GO0 . . . Z3l=
JOO| 30 | 135 | 1379 | 62 | 45 | F9% SO0 | 150 | 300 | 3420 | 1413 | 413 | 93¢
=R K . . Salcias -
FOI | 30 | 170 | 1379 | 112 ] 81 | FIE HOR | 150 | 442 | 3340 | 2498 | 748 | G4¢H
OR | 400 | 1200 | 1379 | 70 | 51 | F3% GOO0m | 150 | 460 | 3380 | 203 | 87 | @e
wOR | 400 | 1926 | 1379 | 95 | 69 | FeIE FOOR | 150 | 754 | 339.1 | 2684 | 792 | €454
. . . ) o o7
Table 8. Stress analysis results with 2 bent pipe HO3L 150 | 816 | 3392 | 3138 | 925 | So=
LOO0R | 200 | 280 | 3408 | 306 | 90 | ¥
(e}
A &2 (N/mi) o030
gy | 3| Al Ti" FOR | 200 | 290 | 3422 | 755 | 221 | B¢
A m | He | Q4| % Eai
AOOR | 200 | 300 | 341.6 | 1108 | 324 | ¥
A0 150 245 | 3392|1301 | 384 | €439
= ° ACORL | 200 | 350 | 3419 | 2279 | 66.7 | €54
OO 1 29. 423 | 159.7 | 46.7 | €8 .
SO | 10 °1° ° AOOR | 200 | 450 | 3370 | 2744 | 814 | 259
ok n! . <9 A~
O 150 644 | 3387 2232 | 659 | I8 AOO0= | 200 | 113.0 | 336.1 | 277.8 | 827 | €Y
'S < o
eOaL 250 157 | 3416 | 1643 | 48.1 | 459 SOOI | 250 | 112.0 | 3399 | 156.8 | 46.1 | 954
AOOZF | 300 | 238 | 3383 | 1372 | 406 | €Y +£Ox | 300 | 140 | 1379 | 118 | 86 | F3F
'OE]\C}JT_ 300 71.6 3335 2272 68.1 %%a ZOLC:\/(::\/E— 300 14.0 3415 154.3 452 oé%_e_;}
QFOI | 300 | 227.0 | 3386 | 1663 | 49.1 | €&Y 20m | 300 | 170 | 3362 | 520 | 155 | @<e"
A0 350 450 | 3351 | 157.7 | 47.1 | €89 1OO0R | 300 | 750 | 3341 | 2278 | 682 | ¥-¢H
A0 400 | 1500 | 1379 | 63 | 46 | F3= HOm 400 | 154 | 3327 | 693 | 208 | 94¢¥
A0 500 | 188.8 | 3354 | 274.6 | 819 | €% AOORL | 400 | 450 | 1379 | 166 | 120 | F3=
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Table 10. Data of the modeling pipe system
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Table 11. Stress analysis results by loop’s lo-
cation (Cis D)
FHIDLE(TI) HALE(T2)
B
T code | 3] & % code | 3] & %
stress | S8 ? | stress | &8 °
Casel 11175 | 2664 | 440 | 1975 | 2664 | 741
P& ’ ’ ’ ’ ’ '
Case I
(lx]x‘j%) 110.1 | 266.3 | 41.3 | 185.6 | 266.3 | 69.7
6
Case Il
(Vs ) 109.7 | 266.2 | 41.2 | 184.8 | 266.2 | 69.4
Case IV
109.6 | 266.2 | 41.2 | 184.7 | 266.2 | 69.4
AR
(a) Case I
(b) Case I
(c) Case Il
(d) Case IV

o \‘—Mm fsdt

Fig. 5. Case models of loop’s location.

(a) Case I
(b) Case I
(c) Case I

(d) Case IV e

Fig. 6. Case models of loop standpipe’s width.
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Fig. 7. Code stress variation by loop standpipe’s
width (unit : MPa).
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