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DRAWN BY: (a8 CSC NO.p33 JOB NO. o933y

CHECKED BY: _ o U=z 4% ITEM NO._ 7wfg

'CUSTOMER: (on-3b 1P ~ EST. NO.

RS o | ~MATERIAL- | ALLOW |-
| COMPONENT SPECIFICATION|STRESS|MTR|coc| NR

CLAMP

RING

EARS

ENCLOSURES

PIPE

SOLID BLOCK | Shqo ee 3w 400

Ak

"END PLATES SA2cb0 GR 3o ’

SIDE BARS

STRONGBACK BAR

S.B. EARS/FINGERS

FASTENERS

STUDS CLAMP/ENCL. | QA3 bR B8/t | yoo —
STUDS STRONGBACK - ,

NUTS CLAMP/ENCE. k44 GR BR 1 - >< ><
NUTS STRONGBACK B |

SET SCREWS raey | Anci—is — =
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CLA.M\P»S & ENCLOSURES | @
CALCULAT[ONS cht._ 1 of A

DATE: _3l48 €SC NO. ©¥F_J0B NO s3ae3eN
DATE: "H”\He - ITEM. NO. iR
5DGN PSIG **EST NO“

o THEUST LnE SEPARATION

-P—PUMPING PRESSURE-q - ’ o .
1000 psi (MINY2xDGN PRESS, QW ﬁnm -

| OPER:PRESS + 1000 psi - (MAXD., =T‘f R~ _‘I et (ol
R DGN PRESS (PERI. SEAL OR SEP.) E=T/N = %;;:

N=r OF STRONGBACKS & =
F‘FORCE PER STRONGBACK : | F= [ P
TYPES'OF STRONGBACK

BOLTS

. et

BS-BOLT STRENGTH o SR BS= | >
A=TENGILE AREA OF STUD S
S=ALLOWABLE STRESS

8. SMOOTH TONGUE

NL=#%DIAxth

" WL=WORKING LOAD OF TONGUE
D1A=DIAMETER OF FLANGE WL=
t=TONGUE THICKNESS : -
S=ALLOWABLE STRESS

C. SET SCREWS
Hp—HOLDING PowER OF SET SCREWS

A T Ui O coe Tie Hp=| e > F

A\
—

CUP.TIP

D. WELD

WS=WELD STRENGTH WS=t Lxd2/2xL¥5x. 45

S=ALLOWABLE STRESS ws:{— , > T
L=LENGTH OF WELD t L =THROAT LENGTH _ -

“CONE [DENTIAL”
PROPR [ETARY INFORMAT LON -
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Crunch Ring Strongback Analysis

Designed By: ___CYL___ Date: _ Q298 _ CSC#_P37__ Job# _079832N_  ___

Checked By: __Cl— . Date: 248 Calculation # _
Customer: ____CON-ED P2 ___ , Estimate # _
Location: -~ em# __ 74298

will calculate the frictional force caused by the Crunch Ring Strongback
Crunt;h Hingj_Slrongb_ack due to the bolting.

Setion 1, Part D, (Table for Maximum

"51-" Thig an_al&éié
‘andthein

Machiriery's Handbook, 23?&Egi_iﬁi}h-.."pageéj"iféisfiré?s and 1498-1520

bata

Design Pressure: . P = 600-psi
Design. Temperature T = 600-deg
inside Radius of Clamp R = 1.215in
Width of Crunch (Contact ARERY W = &rin
Friction Factor Dry/Dry Steel p=03
Minimum Wall Thickness ) t:=.785in
Bolt CL To Inside Radius A = .785in -
Number of Studs ni=S$ ,
Tensile Area of Stud Ay = 3196 in” 8L
Allowable Stress of Strongback. §, = 11400-psi
Allowabte Stress of Stud Sp = 11400-psi
Torque Application Factor S ' 65
- Hydraulic Thrust T = 8506-1bf

Width of Clamg W1 := R8125in

Analysis:

-Bolt Load ,

BL:=SpA Ty BL = 11841.18-1bf

. Summation of forces in Y-direction
Fy -BL=0
BL=Fy=Pcr*R*W
- Extemal pressure caused by crunch ring on pipe

BL .
P.i=— P.. = 16243.045 »psi
o w Fer P

. Nominal force on circumferance of pipe

N=Py2 TRW N = 74400.328 +Ihf
- Friction force of crunch ring strongback
Fpi= N Fy = 22320.098 - Ibf
“CONFIDENTIAL®

PROPRIETARY INFORMATION
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" - Summation of forces in X-direction
R2 - Fx=
R2=Fx=Fy
.RVZ.F? BL Ry = 1184118+ 1o

tmoment about Rz

Arm. 6 9!8'm .

gy =1711.694-psi

- Béhdlng Stress of Crunch Ring Strongback

ol ¢ = 0.392+in
: 2
. 1= 4owid = 0.355-in"
E 12
Gy = Mii Gy =—5135.083 +psi

- Combmed Stresses of Crunch Ring Strongback

. ,“cl ..- o)+ 0'2 ' G = 3423 389 psi
» or '
1 Gy =01 =03 6= 6846.777 * psi
o o mma
_ : Greater Than
Eriction Force of Crunch Ring Strongback ' Allowabie
F[ = 22320098 *1b{ - - Ty, = 8506+ 1b
~ LessThan .

" Tensile Stress of Crunch Ring Strongback
oy = 1712.694+psi S, = 11400 -pst

Bending Stress of Crunch Ring Stmngback'
G’, =-5135-083.v5i sa = ]14000p5l

Combined Stresses of Crunch Ring Strongback
o1 = —3423.389 - psi Sy 1.5 = 17100 -psi
G g = 6846.777 o psi |

*CONFIDENTIAL"
PROPRIETARY INFORMATION
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S.B. EARS/FINGERS

FASTENERS- |

STUDS CLAMP/ENCL. QA4S R BS/ \14o0
STUDS STRONGBACK | |
NUTS CLAMP/ENCE. Chi144 GR BE -
NUTS STRONGBACK
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CLAMPS & ENCLOSURES
CALCILILATTIONS e 5 2y

§ ALVIN,
& TEXAS |
DESIGNED 3Y: _&¥e_ CATE. _Zhwoldg CSC NO. B¥%_JoB NoSITRRRN
CHECKED BY: _Waa _ DATE. _ TR l9e ITEM NO. 342X

DGN. TEMP. OGN. PSIG EST. NO.
SKIN TEMP. OPER. PSIG CALC NO.

THRUST FOR UNEQUAL BORES

T=HYDRAULIC THRUST T=(D° - & )x(1/4) xP

D=LARGE CLOSING DIAMETER (e ) + 1.5 H (b))
d=SMALL CLOSING DIAMETER £ N LA LINE  SEPMRATION
P=PUMPING PRESSURE INTJECTION THROST -

t000 psi (MIN), 2xDGN PRESS, T=
OPER PRESS + 1000 psi (MAX), | 3148

OR DGN PRESS (PER]. SEAL OR SEP.) " F=T/N

N=# OF STRONGBACKS b
F=FORCE PER STRONGBAZK ‘ F= olt.s

TYPES OF STRONGBACK
A. BOLTS

: BS=Ax%S .
BS=BOLT STRENGTH BS=
A=TENSILE AREA CF STUC ,
S=ALLOWABLE STRESS

SMGOTH TONGUE

A\
-

uE)

WL=TxDIA%tx%S
WL=WORKING LOAC OF TONGUE :
DIA=DIAMETER OF FLANGE : WL =
t=TONGUE THICKNESS |

S=ALLOWABLE STRESS -

A

C. SET SCREWS

, X] cup TIP
Hp=HOLDING POWER OF SET SCREWS ,
- | CONE TIP Hp=| (ux > F
Aoy 18 UNC L] o feel 6

D. WELD

WS=HELD STRENGTH WS=tLx/2/2xLxSx. 45
S=ALLOWABLE STRESS WS=
L=LENGTH OF WELD tL=THROAT LENGTH

\Y
-

"CONFIDENTIAL”
PROPRIETARY iNFORMATION




© L TiU%E 21:IS PR T' EMNGINESRING 291 IE9 SE3Q TO 91'1*:::—— P.18/20
Weight tions for a Bar Clam Page B o _
Designed by:__CYL Date:_7/30/98__ Job No. _P37-572332N ’
Checked by: _ Nl Date: % j2® Clamp No. ___ 74298
Customer: _CON-ED IP2 Estimate Nec.

———Gl __ Calculation No.
— 8L ———1 8t
( ' ¢
SOTTR 0 e
81d B2d Bw

Data:
Block Length Bl = 17.625-in Bore 1 Diameter Bld := 2.43-in
Block Width Bw := 6-in Endpiate 1 Thickness EPIt := 75-in
Block Thickness Bt := 4in

’ Bore 2 Diameter B2d := 243
Cavity Diameter Cd = ir Endplate 2 Thickness EP2t = .75'in
Cavity Length Cl = 16, L.5 in N

Sealant Void Void := 68.49-in”

Stud Size SS :=.75-in {Before Compression) - b
Number of Studs N:= 20 Sealant Density ’ ps = 0.07—
Stud Length SL = &in : in
Stud Bore Oversize  SBO := 0.0625-in Compression Ratio = 1.50 -
Stud Weight SW = 013 I Enclosure Density p = 0.2833 '—b
(per unit lenght) in ) i
Nut Weight W o ] ’ Number of Injection NIV = 6
(per nut) NW := 0.19-1b Valves

Block := p-( Bl-Bw-Bt) Block = 119.84-1b

. -
Cavity = p-Cd'-:'CI

Cavity = 32.29-1b

EndPlate] := p-(Bldz)-iE-EPll EndPluel = 0.99+Ib
EndPlate2 := p-( B2d" ):’E-Em EndPlaie2 = 0.99-1b
StudHoles StudHoles = 11.75+1b

= p-(SS + SBO )Z-N-f'B(

Studs := N-SL-SW Studs = 20.8-1b
Nuts := (2:N)-NW Nuts = 7.6°lb
Sealant := Void-ps-CR Sealant = 7.19-1b

InjVaives-:= NIV-0.50-1b

Weight := Block - Cavity - EndPlatel -

Weight = 112.41+1b

InjValves = 3+1b

"CONFIDENTIAL"

PROPRIETARY INFORMATION

EndPlate2 - StudHoles + Studs + Nuts + Sealant + InjValves
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. Sheet ﬁ_ >of _‘L
Void Caiculations:

V= (Cd)z'(E)-Cl - [( 1.9‘in)2-(3).(_ 16.425~m>} - [(o-in)2~(l‘)~(o-in)J - {(0‘-in)?-(f)-(0~in)}
4 4 _ 4 4

Vi= V4 (NIV-0.18in’)

V = 68.49-in’

*CONFIDENTIAL"
PROPRIETARY INFORMATION

xx TOTAL PAGE.28 *x



udisaqq durep) pasodoay .

£y

‘h
.

14 tD
5
&
0
0
X0}
03}
<
. - M Al &
N ALL DIMENSIONS TYPICAL UNLESS OTHERWESE NOTED Sonmad | Ecod 7204 i
HOLE < Hrr
% ZSWD A% @ ) required dor al} matesials TR 14 vume \\
.@ JOPLACES 4.spaces \
'ﬁ.:,asg . ST ) '—-_5:“-_._.
Eip
8. 3
%_- 1 g; z
I T I -~ % 59
2,03
: & i
vl BT A xsemen o
|_;3__, G :@fPtn%Sw» AN '§’
3
H bo— o2 ¢ & o
L By 0RT B X gpwme 1l
. P&: PLACES cupt@ -yﬂ &
X 8 ., ';: ““““““““““““““ . g(
‘ - S R §:
R N R g? -
-y - - 4 o
& 1% o L %, —r gl | 5
L e S @ i o D ] g
Shur UK (UG CONMBERRTIAL s 12
NUCL E AR xous Seree i PROPRIETARY INFORMATIGH 3
S . 6}
T 3N ] Sté.LHS SHEE] 153 &Lt g '
DO NOT PAINT e N I
X YELOED ENOPLATES OPJ JONAL I ot B S
oMo CRUNGH T ) (1 "
DRT ¢ - W _ NPT (cavITY accea, s 2 ‘
;T L et > 2B LAWRIER, i B eb_cr_2 LEh B



