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Thé.conduit system in the LOFT Support Building was analyzed for seismic

loading. The édnduit itself p]us;its Yérious supports were subjected to both

horizontal and vertical forces. The results show the system loads or stresses

to be within al]owabTes.
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- SEISMIC STRESS ANALYSIS OF FEEDER LINES
TO LOFT PRIMARY COOLANT PUMP MOTORS

I. INTRODUCTION

, The condhit from PSMG-A and PSMG-B to the primary pumps‘isilocated in
the TAN LOFT support buiqungs. The conduit restraints include 1/2" allthread
hangers combined with Plod} channels and P3200 concrete inserts, P1000 channels,

P4000 channels, and malleable cast iron straps.
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II. LOADING CONDITIONS

Seismic acce]erafions are calculated using 4% damping curves for LOFT[lJ.
Levels of LOFT facilities below ground are considered to respond to ground
motion. These accelerations are less than 1G for 4% damping. Horizontal and
vertical loads were calculated. Forces are calculated according to Ref. 1

in Appendix A.

1.' VERTICAL LOADING

Vertical 1oad1ng cons1sts of conduit weight plus seismic acceleration.
The'we1ght of channe]s and straps is considered negligible. Vertical conduit
is assumed to be supported at fixed ends (such as PBX) but not at channels.
The system was found to be sat1sfactory for vert1ca1 loading. |

2. - HORIZONTAL LOADING

!

The horizontal conduit, attached to the ceiling with hangers, is assumed
to be supported at PSMG and wa]]
The sealtite flex1b1e condu1t is assumed to be able to w1thstand both

the hur1zonta1 and vert1ca1 1oad1ng without damage.



Using either given al]owables or those from AISC Manua

ITI.

in all parts of the system are within stated limits.
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a

1the ‘stresses

For the conduit, the allowable stress is used to find the‘é]ioWable_

length. For both the horﬁzonta1 and vertical loadings, the allowable length

is greater than the actual

The actual stresses or loads in the supports, as compared to the allow-

ables, are as fo]lows

Support

 Hangers -

P1001
P3200
P1000

P1010 Nuts =

Cast Iron
Straps

P4000
‘ Channe1

- Type

Vertical Stress
Horizonta1 Stress

Vertical Load

Vertfca] Load

- Horizontal Stress
" Vertical Stress

$1ip -Load
Pull Qut Load

Vertjcal Stress

Horizontal Stress
Bolt Load

Vertical Stress
Bolt Load

Actual
8.1 ksi*

- 19.2 ksi.

927 1b/ft
1156 1b/ft

10°7:ksix
.89 ksi

123 1b

70 1b

1.45 ksi

8.75 ksi
82.5 1b/bolt
1.1 kst

.126.5 1b/bolt

Allowable

15.55 ksi
22.66 ksi

1690 1b/ft
2000 1b/ft
18 ksi~—

- 16 ksi

1500 1b
2000 1b

22 ksi

17.68 ksi
1000 1b/bolt
16 ksi
1000 1b/bolt.
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IV. CONCLUSIONS

The system, consisting of conduit and various supports, is satisfactory

when subjected to seismic loading.

5
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1

Reak 2SPONSR | %pecf'\‘um accq.laraﬂon vfor Jc\nz LOFT sth 1s .19, Sﬂ/szc
as shown :in referese. 1.}

MaX»mum qroumd acr_dqxahon /s 2/?55 horlmn‘i’al acc,dard‘hom o

acting vp or down. The hanaers pﬂzuant conduit oving | P ovi:down but
net sideways. Channls on verhgal sechons pceent horizontal but

dont C‘D’ﬁ"mbm‘a SR Nartical. SL)F?orj %{raps ‘p\'mm& BOTH
horizortal 5 vartical motion.
- ROT-F3-27

. lavels of LOFT facilities below . q(‘ound am mnspdczmq
to vgspond as q«‘ound motion, thcszo(‘cz

A=l.'3>‘/-\s

whetre
‘ A=vcesvlting acce laration
As™ peak gqrobrd mothion accd_lo_ra‘rm
' from rgsponse spectrom’
A= (1LEIXIS. BT foec?
= 29.17 H/, =

o= 914
AV:, 2/3AH

= . LIG
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THE FOLLOWING. ANALYSIS BREAKS  THE. CONDUIT "SYSTEM DOWN
SIeH THAT THE CONDUIT AND THE W DIFFERENT TYPES OF SUPFORTS
WERE ANALYSED SEFARA TELY. [HE FOLLOWING /NFO)?M/}T/QN WAS

usED: |
= s
Riois 4"srez contur w7-— 7727 //oo ,

; GTLOOWABLC. 36
= 402 =4 Sn
/ 7 (do”” “’< )' ’/S/N e= ‘//2~ ?ZS/N
2
CagLE w7= 2% 00

SINCE. THE CABLE 1S NOT ATTACHED 70 THE C'ONDU/T
/TS MOMENT OF WERT /A WAS NO7T CONSIDERED

HANGERS
V2" Awe THREAD, Arensie = 0.4 2m*

AssuME  Actowasie 3™, TENSILE STRESS FROM A/s¢
150 Fre= 0.6F,= 225

AltowaBLE BENé//V(; STRESS ,418 ¢ /57 ¢/

Ro= O Fy = Z4*¥, 'THiS ALLOWABLE can BE. M}EzASED

BY Y3 AWORGING To AISC 1.6.6 so THAT Fo= 52*5’
P/ooo BRACKET

STRESS  RECOMMERDED 15 23007 = WITH UA//FOK’M
LOAD 190 % /i o
STRENGTIH CF PO NUTS

RESISTANCE 70 SULIP 7500 /5047 _

Fuce our </,f’£‘/v(a7',‘r 2000 #/Boer
/= 18w =72 = °'57‘7/2- =
A= .S55nWF : ?

P3200 Series Contivvovs INSERTS
ALLOWABLE G/VEN AS 2000%
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P‘/OOO AHANNEL L ‘
s7RESS RECOMMENDED 15 20007/ 17w aForM
LOAD d20*4r |
STRENGTH OF F40/0 NUTS
RESISTANCE 7O SLIP /OOO"’/SOU" !
PuLe our STCENGTH 1000 #/ 8oLt
j=0.022 ¢="72= 32" jom;4=.230 .
AL ALLOWABLE STRESSES MUTIPLIED BY 707 70 COMPE/USATF
: . FOR  STRESS INTENS/TY.
L. Conburr
ASSUME HAN&&”KS S BRACKETS L
w= (Conpbuir WT +CaBee Wr ) R

= VT2 + 1862000 TRAY:

.. o ksl o oo hS
Sy A.7076;;,_1-, 0.707 3L/ = 2548
CALCULATE ALLOWABLE (oNGTH § COMPARE To ACTUAL
o :/‘_44_':_(.' | /"Z'H‘ WA (ArsC 2-2.00,36.) .

= x93 = J0.56 *"/;7’

e s Yo L2250 - 05 4%
7.5 0/~4 )

0.034%= 2545075 A= 928 M= 82"r
ALt LEN67H< ARE LESS THAN 82 .
2 SATISFACTORY FORALL #QHZONT% LOADING

ST A—?"—C y My = gy L

wy = IL6H v Lol = 1868 Pla
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. V'/B.eax. I x 2°%x 2,25"’/‘[2= |

v — 0.054°
7.5 .
i 0.050% 254507 s 738 M- 427
éATlSFACTO/?Y FOR VERTICAL LOADING
T HAanGERS

" VERTICAL LOADING

Re= 110wh= 1.10% 1868 56= 151 #  (asc 2-2/, 3¢.)
Re REFERS TO VERTLSAL | REACTI oN : .
SACTOALT KT 0427 B 4.07%22715.55 K

HORIZONTAL, THE 4% DAMPING USED IN THE MAJORITY OF THS ANALYSIS
1S CONSERVATIVE; BUT 770 CAN BE USED SINCE /17 /s A BOUED STRUCTUKE .

From THE RESPONSE SFPECTRUM, FOR T DAMPNG As’® Teee?

,

THEREFORE " An- /-5‘\’/(05/8667'

Cw= 10.56x 0.5 = T.81%/F1

- 2
M= 0wl ; weRe L 1S LONGEST SPAN WHICH s 107

M- Ix787¢16% 12 9qdd * W

- w5
ot

Sarual = 9.2 £ OapiowaBs = 0707(32): 22.(0KS/

‘ariIsFacro ey
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 HORIZONTAL. LOADING DEPENPENT 0N HANGERS
VERTICAL (o ADING - COMES FROM MOMENT DUE 7o Qavbur7
X IBLBYY x 2= wjg—f .

= 927 < 1696 poe 255
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JL P3200 CoNCRETE INSERTS . -

MAYIMUM  LOAD CONSIDERING AVERAGE GOOD CONCRETE
2000% > 156"  THEREFORE  SATISFACTORY. -

E\VAS Plooo CHANNEL (USEL: FOR \/EET!CAL CONDUYIT. A‘ SUME FPROVIDES
.<’7AB//_TV HORIZ ONTAL. DIR’EJION BUT. /\(CJT VERTICAL (DWG

esSO-E-93) |
2 o
Herrzonat — Muax: Z:é( /p_g@ - gun
v G- @%———Zﬁf 1675 < T07(25)= 187!
| 86

SATISFACTORY

VERTICAL L0ABING PLACES CONDOIT W TENSION, ASSUME
12 H LENGTH |

. LBLE2

G-:Af: - Mol 2'88¢ FIN?T & T67(z200¢ ) 1000

Nors o
KREsISTANCE TO SULIP
K= )/ uwx6= [./%X/8.68%6
‘ = /223 % < IS00 #ALLoWaBLE
Pot our sTREMGTH |
 RB= LIx 10.56x L' 9767 2 200¢% Aowas e

T Maccigee Cast ron Sikaps ) |
ATIACHED 70 CoNCRETE WAL WiTH Y2 HEX WEADED Bl

INSERTED IN A Y2 "' FUjLLIPS SHEILD 1RIVEN INTO THE CONCRETE.

fe= 32K Fus 50'<S'
37/<“AP DIAME f[(
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Assome ENDS WiTH STRAPS ACT A4S SIMPLE SUPPORTS, MOMENT
s Swit? 7/7/5?5 S ONC STRAF PER ConduIT,

Verncas toakbnG

°/wV"'[.?:V:‘ [\( /8&5}/2)’/0 )/4:/
S = — e =

/ e
w/

= 57/0F5/< »707(320c>o> 27-6»”‘ e

@ <TRAP K= 1.6 0 L
=1 /0Y 1B LEN 0= 205

WAL CONNECY/OA/ V" Hex- HEALED BOU
Arensie = < 1H42n*

. 205, £ PS)
vzl 1450

e

LA SEUME /4307R0L7$ = 38

ALLOWABLE  TENTNE STRESS .
s/ Ks/ '
Fr= 225 51.95" SAT/SFACTORY
Since” porrzonzac FORCES ARE LESS THAN VERTICAL FOrRCES

(11.56 £ 8.68) YET STILL OUNDER THE SAME BNDARY

QONL71¢/HE  THE STRAPS W/L(. FEE  SATISFACICRY INDER
HORIZON AL LO%(L/A/@
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VT P00 ciannil  (bwe LOFT 4ol-43)
LONGEST SPAN 7T Fr

AckrzoNTAL ' ‘ ' .
Wy =0, sl 7 XZ CONDLIT LINES = L1122 /l-T

o= M_.é* /“2/12]{__'_73_(_ 15812 _ 8750/%’
L .0.022.

8’.‘75"‘3’5 T07(25)= 17.,8"%

' ‘/," .f) A‘Z |
Meraswer = Jwhe = Wy Lepii
wate N2 172.%49

w = QLA Fl' < ALLOW/-\BH LOAD 426‘ /Ff

Re= Mwh= iy 2/12x7= [p6*
AssoMe 2 Baurs ros E4cH CHANNEL  THEREFORE

"’5/?5.u:>‘ 82.5 Ve ¢ 10007BxT  SATISACTORY

,Vm;c.AL ASSUME-  P4050O CHANNELS IOM'T OFFER FES/SMNCL
| THER’UQ;C LR, o . .
V= /00 /mo F 24 80x 1.9/= 35 507

: P, 3550 .

KST ) mrer s o KS
/./ L.07(272)= 1)
A 334 R
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