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Location Class 3 IntilAuszifiunauaunsnaasiedetings lunissesiuiminussmn maazidandays

vifaa'lmi'nﬂ‘;ﬂ'lﬁﬁqf:
Pipe Information viawmanasuau
Pipe Material API 5L X65
Locatlo% Ciass (Demgn Factor) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 3 {0 5 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Mammum Opembng Pressure I R 1 250 ﬂﬂuﬁ?ﬂ"]?'}qﬁq S
'_Des,gn”p};;;}; ................................ ; 250 ﬂéu_é};;q ﬂqm
Design Temperature g UfRugga iy 250°F (121°C)
Nominal Outside Diameter 36 ?I':
Normal Wall Thickness 0.750 'ﬁf}
| Specified Minimum Yield Strength 65,300 Lau/msnaily
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Taafan s uaniduinde sl

(1) Hoop Stress (Intemal Pressure) 7 A1 Stress NiiAAINAMALT 9ot lWieTansasaasy

. - o ‘:J
Circumferential Stress from Internal Pressure #581a=1881m fAail

S, < FXEXTXSMYS
AINANNIT (8a) 1N 4 1RIBNATT API 1102

Tned S, = Circumferential Stress from Internal Pressure

i iauledlnd 4 1



- =
FuaunnsfeulaTease ﬂﬁTﬁ?Qn a7

N . ' . N - . 2 =8 .
Tuspunisiemsinansenudnngen TasangviegafnessmAuuuniduh 5 A5 5 6 1T Us, {91 (S

F = Safety Factor from ASME B31.8 TABLE 841.1.6-1 Basic Design

Factor, F; Location Class 3

= 0.5
E = Weld Joint Factor
= 1.0
T = Temperature Deviation Factor
= 1.0
SMYS = Specify Minimum Yield Strength (X65)
= 65,300 Laws/An9in
B < 0.5x1.0x1.0x65,300
B < 32,650.00 psig
PD
. T Taw
p = Design pressure = 1,250 Laus/Anein
D - Pipe outside Diameter = 36 f:'l
tw = Pipe wall thickness = 0.750 ﬁ"i
1,250 X 36 v
8, = @ — = 30,000.00 Yaus/miziia
2 X0.750
S,, = 30,000.00 psig <32,650.00 ausaneiia . (eeasuld)

AINNNFATIRABLWLIIN Hoop stress A1 30,000.00 daus/miseiin HAtdaandisn SMYS
x Safety Factor i l4lun1saanuuumininimunliluninsgiu ASME B31.8 Table D-1 Aa 32,650.00

Uaud/n1eiin el sdadvefganunsasasiuuseieasingluvie ldldifarndawis
i ¥ . o
(2) Total Combine Stress unAEil Stress A NUIMINUITNIBITOUTI N UAWEILILNA
wminAuney wileviauazaruauluvieniiaiufiovie IagAn Combine Stress AasfiAiatNdn SMYS x
Safety Factor Aildlunseanuuuniuiiivualiluninsgiu ASME B31.8 A 32,650.00 ausi/n1swila

- i i o | -
;nadvefig ldifiaau@enie

v
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FUALIRYA LUNITATIAADY Effective Stress HAAT

Seff = V 1/2[(s1 - $2)° + (52 - S3)° + (53 - §1)]
RINANNTT (12) W1 4 TRUBNAETT API 1102

S1 = Circumferential Stress

52 = Longitudinal Stress
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g3 Radial Stress

Il

(2.1) nns¥n Circumferential Stress (S1)

S1 - Sy, TAS,+ S,

RINAUNIT (9) Wi 4 229100417 APl 1102

Sie = Circumferential Stress from Earth Load

ASH = Cyclic Circumferential Stress from vehicle Load
S - Circumferential Stress from Internal Pressure
Siia = K. XxB,xE, x¥xD

RINANNIT (1) U1 4 2891BNAT AP 1102
Ky = Stiffness Factor from Earth Load (tw/D = 0.750/36 = 0.02)
/10 figure 3 i1 8 BB4ANATT APl 1102 = 2,300
B = Burial Factor (H/Bd = 59.06/(36+2) = 1.55
a1n figure 4 " 8 1BNANA1T APl 1102 = 0.40
E = Excavation Factor (Bd/D = (36+2)/36 = 1.06)
A7 figure 5 Wi 9 9831ANATT APl 1102 = 0.835

Y = Unit Weight of Sail = 0.069
D 5 Pipe Diameter = 36 19
8 = 2,300 x 0.40 x 0.835 x 0.069 x 36

- 1,908.21 Uaus/miseiin

Ag. = Ky X Gy XRXLXF xw

AINANNIT (5) Wi 4 98318N4@1T APl 1102

K = Highway Stiffness Factor (tw/D = 0.750/36 = 0.02)

[N figure 14 il 15 12918na1T APl 1102 - 13.70
G, = Highway Geometric Factor (D = 36)

A1n figure 15 11 16 22418NATT APl 1102 = 0.86
R = Highway Pavement Type Factor

AN table 2 w1 15 40419NEIT API 1102 = 1.0
L = Highway Axial Configuration Factor

47N table 2 w1 15 2BBNATT AP 1102 = 1.0
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TusnasumsiesnikansuAuandon Tasnimedifassmaduuundud 5 afdt s 6 LT Usm. Sim ()
F = Impact Factor (A9 4@N 1.5 1iAT)
{10 figure 7 i1 11 184918NA1T APl 1102 = 1.50
1
-_— a - Lo o A
W = Surface Live Load ﬂmmnuwunmmmn 50.5 fii N15U LRGN

n?:ﬁwu‘f‘mmuﬁ’qﬁm:ﬁmmnﬁwﬁnmmmmmmmﬂ (81984 “Usznna
BNV NUANAAY") = 20 5l = 44,093.2 Laus;

4n7 (AP11102) w=P/A; P=F/4 uaz A=144 ﬁ‘]

=((44,093.2)/4) - 11,023 /144

= 76.55 Uaus/m11191n

As,, = 13.70x 0.86 x 1.0 x 1.0 X 1.5 x 76.55
As,, = 1,352.87 Laud/mne9ii
S,, = P(D-tw)
2tw
RINANNIT (7) U1 4 1R9L1BNANT API 1102
8. = 1,250 x (36 - 0.750)
2 x 0.750
= 29,375.00 tensAns19ia
=81 = S, + AS, +S,,

= 1,908.21 +1,352.87 + 29,375.00

= 32,636.08 Uaus/m1s14nn

(2.2) n19%1 Longitudinal Stress

§2 = AS,, —E x OT x (T2-T1) + (S, + S, )
RINANNT (10) U1 4 280BNAT APl 1102
As, = K, X G, x Rx L xF xw
AINANNIT (6) M1 4 T8BNANT API 1102
ASL“ = Cyclic Longitudinal Stress from Highway Vehicle
K., = Highway Stiffness Factor (tw/D = 0.750/36 = 0.02)
{7n figure 16 ¥11 16 2B4LANAT API 1102 = 9.60
& = Highway Pavement Type Factor (D = 36)
/1N figure 17 11 17 28918N4137 APl 1102 = 0.75

v w1 4



-
Fununinlfunlanaasndaalasainig

- - - . - = = vd P . .
'W?'WHQ']'IJH’]?'JLﬂﬂ:‘I.ENRﬂ?:ﬂl.lﬁdll.’ll’lﬁﬂu 'Emammﬂdammﬁ?mmmuumﬁw 5mTaN 5 6 UFn Umn. 90m (W)

R

As,,

E. X QT X (T2-T1)
v

5

S2
52

(2.3)

= Highway Pavement Type Factor

a10 Table 2 W1 15 1BUBNATT APl 1102 = 1.0
= Highway Axial Cenfiguration Factor

47N Table 2 w1 15 28918NA1T APl 1102 = 1.0
= Impact Factor (AYMAN 1.5 WAT)

{1 Figure 7 #4111 129180413 APl 1102 Z 1.5
= 76.55 Uaus/maeiin
= 960x0.75x1.0x1.0x1.5x76.55
= 826.74 Uausin1aaiin
= Stress iiasannisilasuwlasgnmgh
= Poison Ratio
= 0.3
= As,, —E_ x OT x (T2-T1) + Vs (S, + S )
= 826.74 — (30 x10° x 9.0 x 10° x (0)) + (0.30 x (1,908.21 + 29,375.00))
= 10,211.70 Uausimsnaiia

N15¥1 Radial Stress

S3

= - MACP

S3

1]

Seff

Seff

AINANNIT (11) WA 4 2BNAT AP 1102
= - 1,250

V2 x [(S1-S2)° +(S2-83)° +(S3-S1)7

V1/2 x [(32,636.08 — 10,211.70) + ((10,211.70 - (-1,250))° + (-1,250 — 32,636.08)]

20,853.73 < 32,850 «.ooeoreoeeeeeeer e gansule

-] [ qln: i ¥} -y . ] a
[INHUANITATUITUNLIMNTIUNNAINBEY RN 1.5 LHAT UA1 Combine Stress tN1NU

<4 ' [

L % &
29 853.73 Uaus/m1s148n HAfanda 32,650 Uaus/n13149ila Aedadviafngaziiifancnudanig

Cd ‘ﬂ" L3 g 4 L 1 g L} | L} i s )
iflasaninmingessoussynauim 50.5 Au Auaudiuldun uasdwminfuiiegmilevauazanudiluvie

MRanuiove

(3) Fatigue Girth Weld A2 Stress Tiinannuiimingassaussyniuausiiulun nesianuug

J 1 1} s 13 o o L 1] 4 i 1] ) -
W@auszndnaienuve nanisAtuandmiuviafionvagan 1.5 s HAY Stress iy 826.74 daud/

& o s . YR’ T T o
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Aenszuinaviatuvatisal
As. = BLXF
RINANNIT (17) M1 5 WB918naI3 APl 1102
ASLH = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 Table 841.1.6-1
= 0.4
S = Fatigue Resistance of Girt Weld 310 Tahle 3 (APl 1102)
= 12,000 Yausimsiio
S = 826.74 <12,000x0.5

LH

= 82674 <B,000 cemoeooeeoeoeeeeeeeeeeeeeeeeeeeeeeerereer e BRNSU TR

o

(4) Fatigue Longitudinal Weld @@ Stress 1‘7';Lﬁmmnﬁ'mﬁnmmmmmnﬁLtﬁuchu“l.ﬂm nFEN
wanziiurasvia uanisAuanidiviuviefianses@n 1.5 wAs A7 Stress iU 1,352.87 Laus
ATetin Tedaferndndn imit 13ligage 6,000 Ueud/menia axfwielifinaudemeiwuonsdy
ﬂmﬁ@ﬁ’mﬂuumﬂmmmmLmn?:Lmn'um?ﬂmmﬂLm'unhu“lﬂmuuﬁﬂ PUALIBUANITIATIAABLIAY
Stress fangna Fivai

As, =<  S.XF

AINANNIT (20) W1 5 U89L8NA1T APl 1102

ASH,I = Cyclic Longitudinal Stress from Vehicle Load
F = Safety Factor from ASME B31.8 TABLE 841.114B
S, = Fatigue Resistance of Longitudinal
|10 Table 3 9949LaNA17 APl 1102 = 12,000
As, = 1,352.87 <12,000 x 0.5
As, = 1,352.87 BLO00........cooomrrrmmrrvreicsessremeerinsreneossr e HANFULH
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