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~jft~MATERIAL. SPECIFICATIONS 

ALVIN E NON-CRITICAL/NUCLEAR SHT.  
TEXAS CRITICAL/NUCLEAR 

DRAWN BY: _____ ________S CSC NO. 3? JOB NO.

P. 09/12 

OF~

CHECKED BY:~ (.U I I. "I I TE M NO 0 

EST. NO.CUSTOMER: Lo4z tpz_
COMPNENTMATERIAL- ALLOW 
COMONNT ESPECIFICATION -TRESS. MTR 0O R 

CLAMP 

RING 

EARS 

ENCLOSURES 
PIPE 

SOLID BLOCK SA 3t~o " 

END PLATES -40G 

SIDE BARS 

STRONGEACK BAR 

S.B. EARS/FINGERS 

FASTENERS
STUDS CLAMP/ENCL. W4~3 (A?, 5ab 

STUDS STRONGBACK 

NUTS CLAMP/ENC-h. >< 

NUTS STRONGBACK (c4 

SET SCREWS 44~ 

MAI SC E LL A NEOU S 

CONFIDENTIAL 
PROPR IETARY I NFORMIATION
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_.CLAMPS &NLSURES 

_ALVIN CALCULATIOIN Sht.- aoFA 

TEXAS 

_tESIGN~ED By~ DATE: -7/2-11 CSC NO. tl JOB N 

CHECKEo By. 
I [TEN NO. ________ 

DILEM~. -DGN. 
PS5IG EST. NO:- _________ 

91ENEMP; -PR. PSIEG ..'--- CALO O.  

THRUST FO UNEQUAL 'BRE:fr 4 

T =HYDRAUL C-1TRSh.-F 
O 2 ~w 4)) 

D:LARGE 'CLOSIN DAEE 

dS L -CLOSI NG 0 ETER 
jjc sepax 

P=PUMP ING' PRESSURE'
oapi CMIN) GN PRESS, T ____________ 

* OERPESS~-1000- psCMAX), 

OR . 0GN PRE55 C(PERrf SEAL OR SEP.) F=T/N 

N~r OF STRONGBACK5 
4 

F=FORCE PER 5TRONGEACK 
F

TYE OD=c F TRONGBACK 

A.. BLTS 

655. BOLT STRENGTH STUD 
F.jjjj j 

A=TENSILE AREA OF SU 
S=ALLOWABLE STRESS 

B MOOTH TONGUEWLwDAt* 

WLWORKING LOAD OF TONGUE E7= 
DIA=DIAMETER OF FLANGE 

W= 

t=TONGUE THICKNESS 
S=ALLOWABLE STRESS 

C. SET SCREWS 

Hp=HOLDING POWER OF SET SCREWCUTI 

~ ± i. ~~J ~CONE TIP Hp j jj 

0. WELD 

WS=WELD STRENGTH W5=tLxf/2xLx5x 4S WS= tZI 
S=ALLOWA8LE STRESS 

L=LENGTH OF WELD L=THROAT LENGTH 

'CONiF iDENT IAL' 

PROPRIETARY INFORMATION
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Crunh Rng Sronback Analysis

5690 TO*147375630- P.10/12 

Sheet 70of

Designed By- ___CYL...  

Checked 13y:__ .

Date: _898-......  

Date:&10

Customer C_-ON.ED I1P2

Location:_______

CSC # -P37_ Job # 0Q79832N_

Calculation 

Estimate #f___ 

item A _ 749__

Purpose:: This analysis will calculate the frictional force caused by thie Crunch Ring Strongback 

and the internal stresses of the Crunch Ring-Strongback due to the bolting.  

References:.- ASME Boiler ad Pressure VseCoeSection ii,' Part, D, (Table for Maximum 

Allowable StresseS 1995 E~ftonY" X

Mechanics of Material by eadJohnston,18 

Machinery's Handbook. 23rd Edition, pages 1278&1279 and 1498-1520

Data:
Design Pressure
Design.Temperature 
Inside Radius of Clamp 
Width of Crunch (C~qrcT v 
Friction Factor Dry/Dry Steel 
Minimum Wall Thickness 
Bolt CIL To Inside Radius 
Number of Studs 
Tensile Area of Stud 
Allowable Stress of Strongback.  
Allowable Stress of Stud 
Torque Application Factor 
Hydraulic Thrust 
Width of Clamp

Analysi: 
-Bolt Load 

BL :.= ShAtfl-Tq

P :=600- psi 
T 600-deg
R := .2151in 
W: .6-in 

0.3 
.785- in 

A .785-in 
n 
At .3196'inf 

Sa 11400 psi 
S b .114 00-psi 

T .65 
1rh - 8506 lbf 

WI : 8.8125-in

BL = 11841.18*lbr

- Summation of forces in Y-direction 

Fy - BL 0 

BL = Fy aPcr *R *W

" External pressure caused by crunch ring on pipe 

IlLYc = 16243.045 -psi 
RV 

" Nominal force on circumferance of pipe

N := Pcr2J-R-W N =~ 74400.328 .lhf

- Friction force o1 crunch ring strongback 

Ff: g-N Ff = 22320.0981ihf 

'ONFIDENTIAL* 
PROPRIETARY INFORMATION

A



AUG, 2 '98 18: 16 F ME'4EINEERI NG 

- Summaflon of forces in X-directiOn 

RZ -Fx =0 

R2 =Fx = Fy 

R .BL R,2 =11841.18 -I

281 3S& 5690 TO 0 147375630- P. 11/12 

Sheet r

- Summation of moment about P2...  

Ni ~M ')~-A) M-447.663:irf.'bi 

TenileStrss f Crunch, Ring Strongback 

R22 

- R2  o 1 71.694-psi 
-Area

-Be nding Stress of Crunch Ring Strongback

2 

12

C= 0.3q2-in 

1 0.355- in 4

M~. - 02- -M535.083 *psi 

- Combined Stresses of-Crunch Ring Strongback

c1 040 
or 

Oc2 0=C10 

SAmmarI

acl -342.89-psi 

aC2 6846.777*psi

Friction Force of Crunch Ring Strongback 
Fr 2320.098* -11 

Tensile Stress of Crunch Ring Strongback 
1 711-694 -pi

Greater Than 

Less Than

Bending Stress of Crunch Ring Strongback* 
0, 2 -5135-08" - si 

Combined Stresses of Crunch Ring Strongback 
'li= -3423. 389 -psi 

a 2= 6846.777,'psi

Allowable 
Tb h 8506 -lbf 

S; ll400-psi

Sa =11400 -psi 

.1'1.5 - 17 1W) -psi

"CONFIDENTIAL" 
PROPRIETARY INFORMATION
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'IR~MAT ?RIAL SPECIFICATIONS

QNON-CR IT ICAL/NUCLEAR 
SCRITI.CAL/NUCLEAR

CHECKED BY:

CUSTOMER: Tp

-SHT.- 3

COMPONENT MATERIAL JALLOW 
_________________ SECIFICATIONISTRESS1Li O 

CLAMP 
o 

RING 

ENCLOSURES _____________ ______K........  

SOLID BLOCK_______ Io __ 

END PLATES I 2._____ -_11 

SIDE BARS S___________ ____ f
STRONGBACK BAR 

S.B- EARS/FINGERS 

FASTENERS .. __ __ _ 

STUDS CLAN P/ENCL. ' A v4 if, 38/1 1I400 __ _ 

STUDS STRONGBACK' 
NUTS CLAMP/ENC-t. Q R ___ 

NUTS STRONGBACK 
SET. SCREWS k _____ 

MISCELLANEOUS_____ 

CONFIDENTIAL 
PROPRIETARY INFORMIATION
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CAMiPS & ENCLOSURES

ALV IN, f(IH TrNI 
TEXAS rTT c 

DIESIGNED 8,Y: t~t D ATS CSC NO. ~JOB NO~3 
CHECKED BY: ~DATE: _ 1" iit~ ITEM NO.  
DGN. TEMP, _ _ _ _ DGN. 'PSIG __ _ _ _EST. NO._ _ _ _ _ _ _ _ _ 

SKIN TEMP. _ ____OPER. PSIG _ ___CALC NO._________

THRUST FOR UNEQUAL BORES5 
T=HYDRAUL IC THRUST 
D=LARGE CLOSING DIAMETER 
d=5MALL CLOSING DIAMETER 
P=PUMP ING PRESSURE 
1000 psi (MIN), 2xOGN PRESS, 
OPER PRESS + 1000 psi (MAX), 
OR DGN PRESS (PERI. SEAL OR SEP?) 

N=* OF STRONG8ACKS 
F=FORCE PER STRONGSACK 

TYPES OF 5TRONGBACK 

A. BOLTS 

85=BOLT STRENGTH 
A=TENSILE AREA OF STUD 
S=ALLOWABLE STRESS 

53. 5MOOTH TONGUE 

WL=WORKING LOAD OF TONGUE 
DIA=DIAMETER OF FLANGE 
t=TONGUE THICKNESS 
S=ALLOWASLE STRESS 

C. SET SCREWS 

Hp=HOLDING POWER OF SET SCREWS 

____ X U_ UN C 

D. WELD 

WS=WELD STRENGTH W=tL 
S=ALLOWASLE STRESS W:L 
L=LENGTH OF WELD tL=THROAT LEN

T= (D 2 - d 2 ))k(w/4) )K 

T= 
F =1/N 

F= (0J1s- I

S=A)KS

85= II

WLpr*D!AItx 

WL = II

CUP TIP 

SCONE TIP

,r2/2xLwSw. 45 

IGTH

Hp=IF 

WS=T

CONFI DENT IAL' 
PROPRIETARY iNFORMATION
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Weight Calculations for a Bar Clamp: 
Designed by:__-CYL_ Date:_7130/98__ Job No.  
Checked by: 3T41. Date:J . Clamp 
Customer _CON-ED IP2 Estimat 

Calculat

Page ' 

237-07-332N_____ 
No. -74298 
'e No.___ __ 

lion No.

Data: 
Block Length 
Block Width 
Block Thickness 

Cavity Diameter 
Cavity Length 

Stud Size 
Number of Studs 
Stud Length 
Stud Bore Oversize 

Stud Weight 
(per unit lenght) 
Nut Weight 
(per nut)

BI 17.625-in Bore 1 Diameter 
Bw 6. in Endplate 1 Thickness 

Bt 4in

Cd 
CI 16.125-in 

SS .75-in 
N := 20 
SL := 8-in 
SBO 0.0625-in 

SW :=0.13-
Iin 

NW 0.19-lb

Block :=p-(BI.Bw.Bt) 

Cavity p-Cd -CI 
4 

EndPlatel p-(Blcf)-f-EPlt 
4 

EndPlate2 p-( B2d )---EP2t 
4 

2 I StudHales :=p-( SS 4- SBO) .N--Bt 
4 

Studs =N-SL-SW 
Nuts (2N)xNW 
Sealant Void ps-CR 
Inj Valves :=NIV-0.50- lb

Bore 2 Diameter 
Endiplate, 2 Thickness 

Sealant Void 
(Before Compression) 
Sealant Density 

Compression Ratio 

Enclosure Density 

Number of In jection 
Valves 

Block= 119.841b 

Cavity = 32.291lb 

HndPlatel 0.991lb 

Endflat2 0.99" lb 

StudHoles =11.75"lb 

Studs =20.8-1b 

Nuts= 7.6 -Ib 
Sealant = 7.19-1b 
Inj Valves =3 lb

Bid :~2.43-in 
EPit .75-in 

B2d 2.43-in 
EP2t .75-in 

Void 68.49- in"' 

PS: . .lbI 
in

CR :=1.50 

p :=0.2833-
. 3 
in 

N1V: 6

Weight Block - Cavity - EndPlatel - EndPlate2 - StudHoles + Studs + Nuts +t Sealant + Inj Valves 

Weighlt =112.41! 1b

"CONFIDENTIAL" 
PROPRIPTARY INFORMATiDN

of __
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Shee iof
Void Calculations:

V (Cd) 2(2) c - [ 1.9.inf)2. 16.425. in)J - in2 0.i) (.i)I-.l . n 

V + s (NIV-018jin) 

V =68.49-in
3

'CONFIDENTIAL' 
PROPRIETARY INFORMATION
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