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. A s &  Ash &IL JL ,. &K& 6 -<& a9$ & &I& 
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:&5 bf$ b+ uj& &+ >3 da& 

& + & d d ~ + & d I L g & l ~ L E b g ~  J $ p + j & d d + & j l ~ l ~ ( j ~ l l + +  

LBgs +-1;41 dl! -1 >l+l&& + d L L  &>%L jl *>LI LE~I &I5 - 3 ~ 9  &IX qxL -L 

j"-l GF ub + 4 6  ,+ jl o>lh;.l ;r_lxk. G o ~ b 1  >)pa  GI*- 9 kc; 
~ ~ ~ & ~ J L d C a g + J k ~ 2 d + I ~ + - + K , & J + ~ L F 4 ; d ~ l ~ L E g l I j L 9 9 ~ + K l ~  

j L& L L-6 + dIIs rjlxL b p i  ell+ Pkb 3 9  0113 0s 3 h ~d ,by + djjj 

I> 4- + ,* &' &' dl d3$ SyIj j3 s ~ F  + dL rj(u; + 4Jj1 dlB ~ 1 % ~  

-L: ,+el+ 4 AU-I * ,3 

:&d . l++d)3+ -&+*  

+a>CQS jl &L- - ~ I ; 1 4  >>$& 1b39 >lj ,+S t l + l ~ L - ~ - ~ ! + P  A d d  + 6 
&I -I .I;; 6 1 3 ,  &i p. LCt;i JgJ jL~>l~l;,l+ -blp ),IgD - JLI ~9 L A A  -- JJ]+ jl JA- 

- 3 s  fi ,> LpU: 4- ~ 4 ;  +&I Y (Layout) + ++ +kl dbj ,3 I, LI;I el& J.J+ 

~ ~ ; G , ~ L ~ L L , + ~ I ~ I + I , J ~ L ( ~ ~ ~ ' ~  J + ~ ~ ~ ~ + ~ I E ~ , ~ ~ I J + J I J L : . , ~ ~ .  

& I) Guide 6 6 ,> Line Stop 4 4 , b19 I+\,> Line Stop ,J a ~ I ~ , I >  'h ) 

;I &@- V& =,Ip el> 4 9 2 9  + &- ]> Jt,, L_ g -t; h\+ >lOs ,b> dd (d+ 

. ~i JM P ,  >J9i h~+ 39y I, p3,+ 
& & +- j~ J+I+ J$ +y lpii + +L! & J+ $9 h,,11;~1 JL_+ & 6 b4;,1,~ d +i 

~ ~ ~ ~ ~ - ~ ~ ~ + + ~ & H : & + - ~ I & ~ ; ~ G ~ ~ ~ - L L S J ~ ~ ~  J y h j l *  

(Cyclic) O,P> &b)G jl & &-=- 'L: 

: Primary Stresses dW -dl 

: ~ ~ P ~ - d ; " ~ + & j > ~ & p ~ l ~ x d , I ~ , ~ L 4 ; ~ - ~ l  

: Sustained Load .- 

+ j ~ +  ~ + ~ l n j , ~ ~ ~ j + ~  j l n c ~ ~ ~ ~ ~ ~ ~ a , ~ h r ~ ~ - ~ ~ b ~ l r ~ ~ ; i - l a ~ ~  

rjjj a &L rjj9 , &I> Jb dj9 4 dd JL ,> L >$ o~LI & b K  4- jI +& dJ3b J# b- 1 
. + k ; i a g L & g ~ L 1 4 ( 1 1 ~ W 4 c J ; ~ + L j j 9 , ~ 4 ( ~ ~ g ~ Y k l - ~ ~ i + ~ b ) ~ ~  I 
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: Occasional Loads - 

%- . G L  a# 9 J L S  a $ . k  4 JjJj A Gx l j j j  jl &L LSL c I . 1 ~ ~ ~  JL>& &k bjb 

,J .L+ 2 JJ+ & I +  ~ L I S  d i r l  (Horizontal) r p j l ~ ~ ~  C;li J+ + . bL1)s JW + 
.-I &J+ ;I, Sustain j I  &L &, &b 

,LC. A & +- L ~ J  ) w &;r4~ ips Occasional Lcln,& 

: Expansion Loads - 

13 Lz'-L*s+ dJ+ J& +K L_ g + ~ ~ 1 p  &JJ +- L dJ L L  p ~ # J L  jl 0 9 9  2 ~ 1 ~  
-+Lp J ~ ~ & + I ~ L - - = . . + ( & ~ ) J ~ x o ~  

: Secondary Stresses d j X  &&- -U 

. d U  b k  $1 13 + b&l ;I 13 q ~ 9 %  G L L  9 &L >> o j L  ~;P~L &+ ++b &+ 
jjetdp ilr_ &+-+ - j~ &k dpk b1+ )J i l l r j?)~ S,IJ + &Gy ++b d l ~ t j  

+ U + ( A) LJ$ JL1 pglb G~~ $1 lj_L ,, 

: Peak Stresses $3- -c 
>3 J I ) )  + 13 & jgx && & && rZ& + &y J.G +- ply '&Z a] j g z  

6,~ 1, w5.+&ial - ' L J $ & ~  ~ Y k l  ~pp, &311&CS1 O J L & J ~  & dCS'.+ 
.33$ LP Fatigue Failure J ji d 
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: Stress Analysis j~ L+ 

;y_l .>S &,* ~ j y  j4bj Jgl L9 )> 1139 p G - b  4 1-4 dJ &+ 
.31g Lp dl;! +- o-kt 4 3 3  33 + b+ 

: j;+dd" -3 $5 +a& &Critical b+ - dl 

L j f l ~ ~ + g ~ p , ~ ~ ~ L 5 ~ ~ l ! p + ~ ~ 9 I ~ ~ 4 ~ ~ d ~ ~ ~ ~ p ~ ~ ~ ~ 1 ~ I ~ ~ ~ & ~ ~ 9 ~ d ; u r ~  

JjL + lPij JLl& 1~ V& d l a j 9 U  9 lag> JLl oil+ + r -1 $+L- kj V& db+ jgx 

p u~ b+ d! &,I> JL-1 jy& L L  icIj++ + 4 &+- .G& ~p I -  2 GI+- 

Jb l  . - *l,b PJC G,)O d 039 - LTL+ &b 45 LLA &+ &I2 b b c  p p  GAJ 

.3jI> ~ 9 9  h j 1 ~  41 I> & Jd + 4 6 9 L Y L ~ I  &o jl &S 

GL+L SJ ~3; ++I bi 31y J b  +- GI+L L OL b+ I+! --& e~ bj9x p ,J &I,& 

44 6 b* jI 0 ~ 4  $3 . J e  Y& I, + *I& jI -LO), L ~~4 Pk+I ]!>I l> jI o~LI $4116 ,&S 

: ;I G,L+ 5s c>;=j. irk& 1\)91 p$ L q  
. Steam Generators , Fire Heater jl d,+ & , d~, , ,  Decoking, Regeneration b+ - 

. (Blowers) b *LJ, ;&+L & L , ~ &  i t  ;r4+ t_ c539,9 L5~-i,i L+ g - 
- .. 

. ( 290 Psi j! J V ~  ,Li ) ,l;, &Y& ,L5 b+ - - 

-A -I+ d L k  b j j r .  &jL; -3 ,:Jgl: ~ 1 3  d &+ &-J j 

: No Critical L+ - + 
& d l ) ~ ~ ) y ~ & ~ d J l ~ ~ ) x ~ ~ * ~ ) ~ ~  ~ ~ ~ ~ ~ & - ~ & j ~ d ~ & ~  

: Lcvel 1 b+ - d1 
OL DJ? j J ~ j  0~9  jl -1 L+ +) , L.& + NO Critical L+ hka & 

6 Cji J ~ ) ~  + L J+ 4\11 Support + * ki d91x Critical No 
.s$ .:~il>$'jb > I +  + GLYL~ J,,, 9 ~1~ 
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: Level 2 b+ - 

L+ & .  -1 + ( Level 3 ) p;, a;*> jt +I Jg &,I, cS1ljil py d+L.. jL; d u A+. 
~ J - Q  &p9$ Ayy Tag 9 3 3 3  aS$ + &-I& 4~ g t+ +- jl e* 

- 3 3 9  p Ap- ~ k 9 - j  +)3 icPir &-I+ 4r g J+ Lp 

: Level 3 b e  - g 
Spring 4 bgki LJ &I 'Yg, .+ ij> bi k, +& ,.J% ,>I + b+b+ k ; 4 ; u  ,I 

~ 4 ;  jI cr., 5 b e  d;ur~ &I .1.;6 0 1 9  LIP p 2 O+ Shock absorber . Rigid Strut, 

+ le;i ~ 5 9 1 ~  &yp  &1B Tag , .I; bp- G,%L + Caesar ,1>1,+ L y  i;i eF G ~ ~ L  

.A+ & +,I 3919 * &+ 41 9 >>J cp 

: & ! a q I & ~ ~ I ; ! % 3  

;I JS+ 09$' 93 w &b9$ gj Jill> J+ % +I d S$ 4 09$' 23 + LC 3 d+ && 

.Cold Pipelines Hot Pipelines ~,l ,  L , J, , pJ L+ d ; ~  

,A , Hot L i n e  + -L;& 3~ p p  L+ aJc: @ &,Ip b 1 3  jl r;lllp d G j Y  ,> 

&++.J +-I ash ~ 2 6  Cold Line bb; 9 2  J;b a& + gl jl $46 ~ 4 ~ 1 ~  &,3 

~ ~ - I ; + ~ + ~ ~ ~ I , ~ I B ~ ~ ~ V & ; ~ - L ~ ~ ~ + L ~ ~ ~ ~ ~ ~ + ~ L ~ ~ ~ S , ~ ~ C O I ~  g H ~ t  
Large Lines u yYl+ 3" d +-IB d+ SnlalI Lines + GA $ 2'' + d l j l ~  dS 

-3;+ p &J;I L> 

: $3 

&lxk .L& -29°C bd, ~ 3 %  p$ & >y OL &L> #,L &# dJ! &18 a j g x  

9 p$ 3~ L+ LI $j ;L_L; p J ~ J  k .JAG T<-2g°C 9 py I?i A& T' -29C $1 

.A+ 4 3 LOW Temperature High temperature &b d+ LJ + elj &1"3 
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: -I J-i )I+ ,JJX cIxL o > h I  >,y Sx 
.d 3 9 b  121 t_ -SliL dd hl$ ~lf;- jI L ~ L  &ISt. +r;; JL ,> d h9 p :Restraint 

-34.: LP d d &- I 1  & dJJ + 13 OJA rjs* d4s & L- 9j9 d9s 4J bP p :Rest 

+ &)Ip 4)) +- jl  2 b9,+ jl Sli 6h ;lL +- AIL A I+ & db a d  ](PP :Brace 
.&! ++ LSIB4J-=i Glo JllS ,/ L ~ ~ L  Gjg 4 

.d k9L Jl;;r;l+ + p JL ,> d & kl;lr; ,h, p :Anchor 

-.IS I;..~L Jkl &q3 )J i ~ ~ ; t  4 13 $1- J9 o>I> 1) d+ j3 +* i j t l 4 5  &I :Stop 

L_ 9 & .dLe;L JJL ,> A+ $lb) + 4 13 jl d$+- 4 Gg p ::Guide 

.d bsL ,p ~3 ,> djd +- JL )3 4 dl p :Two Axis Stop 

+ fil- + !J 44 ~ J F  ~518~s b*; &-J o ~ L  &- + JL- I  4 jl djd 45 j lxL :Hanger 

. 3 g  ~8 Spring & l;& L+YI + + L _ ,  A- JJA 4( j l x L  + :Resilient Support 

, l p b  J dg, Pipe Rack & db ,, dd 4;;1fl ,I2 +; dg, dS :Sleeper 

>; &I> j! +j 2; b+ irG +J J k I  ;I d$+ + "5 3; Lp 4;;S 2 J& + :Anchor Block 

6- tlgil jl :Base Plate 
.A,, ,I$ & C~IL Embedded Plate 4 , ~ n c h o r  Bdlted Plate ,J ,, lpii 

. ,  ., , 

J-i (b) e+ al, 9 Expansion Bolt &, &I,- ,. dk, jI + 'Yy (a) t s ;  Base Plate 

J&-1 * L 5 y S  b y  &? b9+ G$ &2 t+ jJ p , - h i  -+ - Jib d>, & jl 

. ,-p+ Bolt + Bolt &,> + j! e~ G > ~ L  &I rb~ . ~ p  W- a 

.dl+, IA Bolt L b  ;tr! 

.-I OG ~,r; d+ & %L 6 b+ d i r l x l  93 j k  L b  :Span 



: Welding Lugs ,+ 7.b bLIi 

-L-& j l " b s l +  J ~ ~ I ~ J ~ L I + + L K ~ J s - ~ . , + L , +  ~ d * ~ ~ ~ : , ~ k ~ ~ , ~ p p f i b ~ ~ ~ ~  

&(ejjpD + 'V- L l g  iU .>+ p ~ J L I .  MJ $9 "4 9- d L l g  

.I;& , , Dummy leg , Trunnion, Bear Lug, Shear Lug 

:Bear Lug 

.)+ -& >b & llpP + >k dgs JkI 

:Shear 1,ug 

-3113 4* IJ d$' d , P  L Z ~  &IS L S ~ +  

:Trunnion 

- 3 3 3  P *316;*rI LI, 9 >+ @ &L bJJ jI dS i-I $1 $9 JkI  

:Dummy Lug 

-39, ,IS, ~ 5 3 ~  ~ ~ 3 2  J$ 9 3+ ~p b l r J  djJ jJ d h ~  JL-1 

" .  , ..\- . . . ,  . , 
,. , . , , , . .' .' :" . \ " 

, . . , ... . - . .  - 
. . . . .  

, . . . . , , .  . 

. - 
- ,  . . 

' , , .  

. - :, 

, .; .. . . ,  . ,  
. , 

- .  

.. . -  

. . 

. . 

. . 
i' . 

. . 
. . .: - . - ,  - . . .  

. - .  
- . . -  . . 
- .  --- 

--- .- . . 'LL"% ~ - w l : a  fl 

+I* JJY -9L LW di; >+ p J l d l  (B 0AJj &I + 0>,19 &LpiL g s+ & &L 

-12 >> 
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. > $ & $ ~ > 4  ~ I J b ~ d I ~ c j t ~ L P $ l ~  

. . . . ., Sleeper, Saddle, Rod Hanger, Shoe JL (Weight Support) j j 9  &lP 4j; -dl 

. .+, U-Bolt, Stop, Guide JL (Rigid Restraint) + db ,lpp - " 
. Spring, Shock Absorber(Snubber) Jt. &I+ &IA OLS ,I+, - 

( Vibration J$ ) Swav Brace - 3 

. dI4# *,'-j fi a! +y 944 +Jh @-* 
Z,Y,X &hJP 1 1 ~ 1  p +,> L , LI c 5 ~ I j i  k,i 6 LE1j13 &+ L =IA Jb &UI p &I+ aS;,+h 

z,Y,X &IT J g j 1 1 9 ~  +IJ g 

: ejllx ', cpG >& ~b .+  &> &jx + 13 

: j j s d Q V + G  -dl 

J , >+ J$ d+ J jl LS+-+ ~ ~ 9 2  )> - d+ dv1! 9 d+ : ~ 3 9  Jl;j &+ 911 jl ~ J Y  d9+ 

.+$ Hanger ,i + J+ dd L s ~ &  ;! ss J &-ry +$ Rest 

- Trunnion, Dummy, Saddle, Shoe ;r L)L+ I;,, , ,lr;, Rest ,I++ d ,bB 4.1; ;I LF;? 

.( &L ) + 4 ASL A.L JLI ,) Plate ;&,I ~ I J  , ,I+L L_ d, jI $ y  Shoe 

.( $A ) .>>J p 0 ~ ~ 1  Jd >,I4 dgs G3$ j j g  ,3y Y'k G~~ Saddle 
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