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Operating Pressure (psig)

Maximum 755
Normal 540
Minimum 480

Operating Temperature (F)
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Normal 80
Minimum 60
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enuUMTUTTEUHANTENUAMIAGDY
Insanseszuud e iesssuydludalaugaanvnssulumes 5 @wvens Asa 1) @ U Uan. 9110 (W)

F18N1IAMUIUANNENTTAYRIRdsi Tun1sTasTulmiinussnn
Tasen1snessuvinviheinesssuynfludadaugnainssutunes 5 (dauveie Asan 1)

viodsfssssumAvaslassnmaduviomdnaifueu (Carbon Steel) uindusinugudnans 8 i
LA SUDNLUUNINTFIUTZUUY @ ASME B31.8 9uAU API 5L a1y Location Class 4 Taala Useiiiu
Auassnveiodsiien lunssesfudiminusamn Yseneudae viedsiesssumfvunduniu
Audnans 8 §7 fsuinainyeresnmaavIeEY 331 uarauinuaansaeluiaugaamngsy
Tuves 5 @rsanilseiuanudn 1.50 wns) osnvledsfing dandn Tondldsudwiinsarasaun 6
a1 22 §o Arvuadminusmngegad 50.5 fu §1989m1u “UsgniaBruien1svnavalsiiiay
8B IIaNLHLAY wagdsruaensnimalduuniy Besiulderumnugiiddimin dndn
ussnn viedmdnasnaniunidildtmun vielasfisumnuzdormhlimmamademeiuuumamais
FLAavauHUAY LazynavasdUyuatuil 8 w.a2558)” Meandeatoyavioausoasulddal

Pipe Information viowdnaduau 8 in
Pipe Material APl 5L X42

Location Class (Design Factor) 4(0.4)

Maximum Operating Pressure 1,044 Uauﬁ/mswﬁa

Design Pressure 1,044 Uauﬁ/m'ﬁwﬁ’g

Design Temperature 60-120 pernnsulan
Normal Qutside Diameter 8.625 ‘51

Normal Wall Thickness 0.500 ‘5’3

Specified Minimum Yield Strength 42,000 Uauﬁ/mswﬁa

P97 USEM Usn. 911im (W), 2567

Tnelasenislafuinanuaiunsavewiefiig Tunssessuuininuedsaussnniussmnuinn
MUnVEEiIvua Ae 50.5 Au lagUszlilunuaInnsasuLsInaiuewiedeing 1 Lagiia1suInIsiin
ANNEEMEYDVIDE Y fail

(1) Hoop Stress (Internal Pressure) fa /1 Stress MiinanAuAuigiegluvie 413

m579@0U Circumferential Stress from Internal Pressure fisngaztdgn fadl

Shi < FXEXTXSMYS
N@NNTT (8a) Wi 4 YoENET APl 1102
I%‘ﬁ Shi = Circumferential Stress from Internal Pressure
F = Safety Factor from ASME B31.8 Table 841.1.6-1 Basic Design
Factor, F; Location Class 4
= 0.4
E = Weld Joint Factor
= 1.0
T = Temperature Deviation Factor

USW 1Bufia Siin 1



18UNTUSTEUNANSENURLIAAD

Tnssnsnsszuusmhefesssundludsiaugaamnssutiunes 5 (dwvens adsft 1) @ USEM Uan. 9119 (unmvu)
= 1.0
SMYS = Specify Minimum Yield Strength (API 5L X42)
= 42,000 Uous/mn39i
Shi < 0.4 x1.0x 1.0x42,000
S < 16,800 Uaus/m319i
Shi = PD
2tw
P = Design pressure = 1,044 Uauﬁ/miwﬁa
D = Pipe outside Diameter = 8.625 i
tw = Pipe wall thickness = 0.500 i3
Sy = 1,044 X 8.625 = 9,004.5 Yaud/msein
 2X0.500
Si = 90045 < 16,800 Uous/menda ... (Bousuld)

1ANTTATIVADUNWUI N Hoop stress A1 9,004.5 Uous /M19191 17 4A1U98011AN
SMYS X Safety Factor #ittlun1seanwuuniuimnualiluginsgiu ASME B31.8 Table D-1 Aa 16,800
YDUR/M151917 FaUU 3900MBEINYEIUN50595 UM UTRIN19 Tuvalalifinanuderie

(2) Total Combine Stress M8ia Stress #in Nt minusvAveIsaUTINNT LU LU
ihninAufiegndevionazeuduluviefiintuiiavie IneA1 Combine Stress dasiianasndn SMYS x
Safety Factor ﬁiﬁi’ﬂumﬁaaﬂLmemﬁﬁmumlﬂummgm ASME B31.8 A9 16,800 Uaus/m1519ii1 39de
Fwiefwliinaaudeme

[

NYALLDYALUNITATIVADU Effective Stress TRt

Seff = N 1/2[(S1 - 520 + (52 - 531 + (53 - S11*]
ANEAUNT (12) B 4 voLonans APl 1102

S1 = Circumferential Stress

S2 = Longitudinal Stress

S3 = Radial Stress

(2.1) n1%1 Circumferential Stress (S1)

s1 - S, +AS,+ S,

NFUNTS (9) BTN 4 YewdNa1s APl 1102

She = Circumferential Stress from Earth Load
Asy = Cyclic Circumferential Stress from vehicle Load
Shi = Circumferential Stress from Internal Pressure

a o & a o w
UTWN LBUNA I1NA 2



enuUMTUTTEUHANTENUAMIAGDY
Insanseszuud e iesssuydludalaugaanvnssulumes 5 @wvens Asa 1) @ U Uan. 9110 (W)

S = Kye X BoX E,xYx D

He

N@UNTS (1) BTN 4 Yawanas APl 1102

Kie = Stiffness Factor from Earth Load (tw/D = 0.500/8.625 = 0.06)
270 figure 3 i1 13
Y84aNd15 APl 1102 = 500
Be = Burial Factor (H/By = 59.05/(8.625+2) = 5.56)
970 figure 4 W1 13
PRUDNAT APl 1102 = 1.10
Ee = Excavation Factor (Bd/D = (8.625+2)/8.625 = 1.23)
970 figure 5 i1 14
YBIBNA1T APl 1102 = 1.20
Y = Unit Weight of Soil = 0.069
D = Pipe Diameter - 8.625
She = 500 x 1.10 x 1.20 x 0.069 x 8.625

- 392,78 Yaud/mn5191

ASHhZ Ky X Gy X Rx LX Fxw

PNFUNTT (5) %1 4 VpLeNaIs APl 1102
Kin = Hishway Stiffness Factor (tw/D = 0.500/8.625 = 0.06)

970 figure 14 i1 21 Y0u8NEIT APl 1102 = 3.00
Gun = Highway Geometric Factor (D = 8.625)

910 figure 15 U1 22 vBenadns APl 1102 = 1.40
R = Highway Pavement Type Factor

270 table 2 w1 24 voUBNA1T APl 1102 = 1.0
L = Highway Axial Configuration Factor

270 table 2 W1 24 VoUBNA1T APl 1102 = 1.0
F = Impact Factor (A238n 1.5 1A

910 figure 7 W1 16 W99.8n@15 APl 1102 = 1.5
w = Surface Live Load ﬁmmﬂﬁéwwﬁﬂsammﬂ 50.5 fu M5UTELuLTad

nspThUTnavdmearAnainiimininaivessausan (B1eds “Usznia
HETIENITNNNRNTLAY”) = 20 fu = 44,093.2 Uaug;
an3 (API1102) w=P/A; P=F/a uaz A=144 i1
= ((44,093.2)/4)

thwiinde = 11,023 Youst

= 11,023 /144

= 76.55 Uous/mansin

Asy, = 3.00 x 1.40 x 1.0 x 1.0 x 1.5 x 76.55

ASy, = 482.27 Uous/m39i
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Insanseszuud e iesssuydludalaugaanvnssulumes 5 @wvens Asa 1) @ U Uan. 9110 (W)
S, = P(D-tw)
2tw

NFUNTS (7) BT 4 Yaanas APl 1102

Sy = 1,044 x (8.625 - 0.500)
2 x 0.500
- 8,482.50 Uaus/m37191
RS = Shet ASpn+Sy

= 392.78 + 482.27 + 8,482.50
= 9,357.55 Uaun/m151917

(2.2) n13511 Longitudinal Stress

S2 = AS, —E_x OT x (T2-T1) + V(S + S, )

97n@un15 (10) %11 4 ¥998na1s APl 1102

ASLh = K XG,,XxRxLxFxw

NFUNTT (6) YT 4 Y9dNES APl 1102

As, = Cyclic Longitudinal Stress from Highway Vehicle
Kin = Highway Stiffness Factor (tw/D = 0.500/8.625 = 0.06)
270 figure 16 W1 23 YpLBNA1T APl 1102 = 2.75
G = Highway Pavement Type Factor (D = 8.625)
910 figure 17 U1 23 Yoend1s APl 1102 = 1.5
R = Highway Pavement Type Factor
971 table 2 %11 24 Y0LONENT APl 1102 = 1.0
L = Highway Axial Configuration Factor
970 table 2 U1 24 Y9ILONAIT AP 1102 = 1.0
= = Impact Factor (A74&A = 1.5 A9
970 figure 7 i1 16 YouoNA1T APl 1102 = 1.5
w = 76.55 Uousi/m319in
ASLh = 275x15x1.0x1.0x1.5x76.55
= 473.65 Yaus/m1319i
Es X QT X (T2-T1) = Stress LﬁaqmﬂﬂﬂiLﬂﬁauLLﬂaqqmwgﬁ
Vs = Poison Ratio
= 0.3
2 = ASi, = B x QT x (T2-T1) + Vs (Spe + S 1)
S2 = 473.65 — (30 x10° x 6.5 x 10 x (0)) + (0.30 x (392.78 + 8,482.50))

= 3,136.23 Uaus/mN5139in
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enuUMTUTTEUHANTENUAMIAGDY
Insanseszuud e iesssuydludalaugaanvnssulumes 5 @wvens Asa 1) @ U Uan. 9110 (W)

(2.3)

Seff

Seff

11911 Radial Stress

S3 = - MAOP

NFUNTS (11) BT 4 Yawana1s APl 1102
S3 = - 1,044

V1/2 x [(S1 - S2)* + (S2 = S3)? + (S3 - S1) 7

V12 x [(9,357.55 — 3,136.23) + ((3,136.23 - (-1,044)) + (-1,044 — 9,357.55)"]

9,065.63 < 16,800 vveooveeeeoeeeoeeeeeeeeeeeeeeeeee oo gausule

NHANIAWINNUIINTAUNYIBIN0YEN 1.5 1wnT A1 Combine Stress iy 9,065.63

Uaus/m1571910 TA1te8nIn 16,800 Yaus/A1571947 Jadeimiafwazlidiinmnudemeaiiasainiindnues
SAUTINUWIA 50.5 fu Audusuluin wasiwiinfunegwilevieuazanusuluvieiiiaiuiiive

(3)  Fatigue Girth Weld Ao Stress MtAn91nUminuedsaussyni wa un 11luan nseviniwwid sy
sywrinwieiuvie kamsAmund S UieN ket dn 1.5 WS dfn Stress Winfiu 473.65 Uous/m il Fedatiaeni
A7 limit Lilviasanfie 4,800 Youn/ms19lid avtu vieazliifinanudeymeniuuidieuseninwiefiurieduy

Jurailiewnanihuinvessaussmnuauriuluinuuie

FUauBEANISATINABY Stress MARIINUMINVBITAUTV N kAWK UIUIN T2y kLT ou

seIaienuvialeall

As, < See X F
ANAUNT (17) B 5 VOL0Na1s APl 1102
As, = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 Table 841.1.6-1
= 0.4
Skc = Fatigue Resistance of Girt Weld 910 Table 3 (APl 1102)
= 12,000 Yaus/m319in
SiH = 473.65 < 12,000 x 0.4
= 873,65 < 8,800 w..ooooooeeeeeeeeeeeeeeeeeeeee e gausula




enuUMTUTTEUHANTENUAMIAGDY
Insanseszuud e iesssuydludalaugaanvnssulumes 5 @wvens Asa 1) @ U Uan. 9110 (W)

(4) Fatigue Longitudinal Weld f® Stress ﬁLﬁﬂmﬂ‘ﬁ’mﬁﬂ%@ﬁﬂUiiﬂqﬂﬁLLE*iu&huiUiﬂ
nszvhwnezduvesie amsfnadwsuvionsegdn 1.5 wns fien Stress Wiy 482.27 Uoust/msiin
Fedaioondnend lUmit 1ilvigean 4,800 Uaus/m579in aztuvisliiAnanudemefiuunzidurewiosy
Junarlesnainussnssunnuessousmnuauriuluinuuie Moagidennisnsiadeus Stress fanan 4

sail
ASHh < SFL X F
1n@UN5 (20) w1 5 voaenans APl 1102
ASy, = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 TABLE 841.114B
Sk = Fatigue Resistance of Longitudinal
910 Table 3 ¥99L0nd1s APl 1102 = 12,000
Asy, = 482.27< 12,000 x 0.4
ASy, = (82.27 < 8,800.c....cmssceeeeeesoeeeessoeeseeeeeeeseseeeesssseeene gausuld

msUszdiudnediu audulddonanisauan Stress 19 4 dadenanfidreglunasineausuldnnda
wandnviadefing Ui 8 Uavadlasenis uazisfudnagnaias 1.5 was azldiiaanudeniedu
W NUININVBITAUTIVNVLIN 50.5 fiu Nesiuluun
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