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CRWMS/M&0 I Impact Review Actiorn Notice

Complete only applicable items. ICA: N

Page: 1 Of:!

Please review the document or data described below to determine the impact on design documents of the MGDSdevelopment organization. Document results of impact review below. State that there are no impacts requiringaction or provide your assessment of actions required to ensure consistency between the provisions of thedocument or data reviewed and design products. Include document and revision numbers of documents to berevised.
4. Please Complete Impact Review by {Date}

08/04/95

S. DocumentrrDlF/Data to be Evaluated:

Tite Letter: Sandia National Laboratories, Joe Grant to John Pve. Strain Gage DataResults, Plots of Stress versus Time

vision No. Information Only

Etffctiw Oats 07/27/95

Document Identifier None

6. Results of Impact Review

See Attachment 1.0 (Page 1 of 1).
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Attachment 1.0

Impact Review Action Notice for Letter: Sandia National Laboratories, Joe Grant to John

Pye, Strain Gage Data Results, Plots of Stress versus Time

6. Results of Impact Review

The document identified in Block 5, transmits preliminary unchecked Stress versus Time

Plots based on strain gage data for 28 steel sets installed in the ESF. Review of these

stress/time plots indicates that steel stresses at the gages generally range from -12,500 psi

(tension) to 11,000 psi (compression) with three major stress deviations ranging from -24,000

psi to 30,000 psi.

Two of the stress deviations are in steel set #158, station 2+50, at stress values of 20,000 psi

and 30,000 psi and are based on data frolm- gages identified as defective in February 1995,

and are therefore not valid. The other stress deviation is in steel set #189, station 3+48, at a

stress value of -24,000 psi. This stress deviation is assumed to be from a valid gage reading

for this review. A gage reading opposite this deviation is -4,000 psi for set #189, and does

not reflect a similar high stress value. This stress deviation may be the result of an

eccentrically loaded flange or the result of a faulty gage.

Using the stress deviation above for set #189, the following axial and bending stresses were

developed:

Steel Set #189

Axial Stress = -8333 psi
Bending Stress = 11160 psi
Combined axial tension and bending stresses are proportioned to 0.91 which is less

than 1.0 and is in accordance with AISC requirements.

The major stress deviation analyzed is within AISC requirements. The general range of

gaged steel stress, -12,500 psi to 1 1,000 psi, will therefore be within AISC requirements.

Strain gage data and stress/time plots are preliminary and are being checked. A final report

on strain gage data and stress/time plots is expected within three weeks and an impact review

will be made. No further impact reviews will be made on preliminary and unchecked strain

gage data and related reports.

In conclusion, there are no impacts on design products based on data reviewed.

.)
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2 TECHNICAL CAPABIL TIES FOR STEEL RIBS
3

4 Commercial Pantex Sika has cold-
s rolled beams for underground sup-

6 ports for over 70 years. What we have
-6 

hav
7

astrength, performance and value in the
* world's tunnels and mines can be ap-

9
* plied to the benefit of your project.

10

11 
.................-Our abilities to bend 1, WF and H sec-

2 . . ... tions range from 4" to 27" in depth.
13 We have bent 14" WF at 287 lbs. per
4 foot with 2" thick flanges. Curvatures 

......
I

s 0range from a minimum radius of 10
6 times the beam depth for 4" and 6 " Seven K Construction Farmers Branch, Tx
7sections to 14 times the depth of sec- not exceed 22 to 25 feet. We also rec- All beams are checked to a template

tion for any greater radius. We are also ommend against the use of lighter after bending. Both ends must con-
able to bend more than one radius in weight per foot sections when the ra- form to the true template and the
a single length if compound arcs are dius of curvature is less than 25 times roxmum departure from the tem-,, specified. While we have worked with the depth of section. plate is held to the following toler- .
30 foot sections we recommend they ances:

Under 20 ft. +1- 3/8 inch

... ......... 20 to 25 ft. +1- 112inch

25 ft. and up +/- 3/4 inch

..... ........ I ........ , '
Variance is gradual without any
abrupt change in curvature, the toler-

.... 
ance approaching maximum at beam

center. Referenced to any 3 ft. seg-

ment of a curved beam tolerance is
held to 1/8". Where necessary to holdl 1 e c u r v a t u r curvature even closer. additional la-

..... . ............................... ...... 
. ............. ..... ... ........ ........................................ . . ... ..... ......... ....... . ......... .... .
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. r!Because every beam necessarily ful-
fills specific requirements, prices for

our work must be quoted for each in-
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6 ...............................

7
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.................:

Seven K Construction, Famne.

................................
. bor over and above standard proce-

dure can be performed to insure even

less variation and tighter tolerances.

.......... ... ... .
... -.. The uniformity of the material as-

rolled is a factor that affects toler-

.... ances. The closer the profile of the

. . as-rolled beams conforms to the cross

seon the closer and more uniform

the tole es of the finished product

will be.
........ ..........

The methods we use not distort or

impair the grain flow of e metal, nor

do they reduce the load ca ing ca-

pacity of the finished section. n fact,

-...... .. certain characteristics such as c mber

- -. . and flange alignment are impr ved.

It has also been our experience at

._ cold working of steel actually in-

., creases the as-rolled yield point. v-

_~~1& ,, -- --.

quiry. we are prepared to furnish la-

bor and material.

Commercial Pantex Sika is the lead-

ing full service supplier of under-

ground support systems and related

specialty products in North America.

It has been our pleasure to service the

North American underground market

since 1923. In addition to beams we

manufacture liner plates and Pantex

design Lattice Girders.

rs Branch, 7X

ertheless, we do no feel that load car-

rying values of our cad rolled bent

beams should be calculat s hav-

ing greater strength than as- ed

_

................

_..... _.....

................

.................

................

Aff holder, Inc., Houston, TX

sections. When curved to a minimum We also fabr

radius some droop may occur to the forepoling she

outer edges of the top flange. Contact us for

icate straight beams,

eets and steel lagging.

your underground sup-

port needs.
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COLD FORMED STEEL BEAMS

We appreciate your interest in our capabilities to bend structural beams cold for
-Iuse in curved arch support.

I......................................
10I.

....... .. . - .T E

11

12

Our abilities to bend I, WF and H sections range generally from 4" to 27" in
depth. We have bent 14" WF at 287 lbs. per foot with 2" thick flanges.
Curvatures range from a minimum radius of 14 times the depth of the section to
any greater radius. We're also able to bend more than one radius in a single
length of section if compound arcs are specified. While we have worked with 30
foot sections, we recommend they not exceed .22 to 25 feet which, incidentally,
is convenient for shipment by truck. We also recommend against the use of
lighter (wt./ft.) sections when the radius of curvature is less than 25 times the
depth of the section.

All beams are checked to a template after bending. Both ends must conform to the
true template and the maximum departure from the true template is held to + 3/8"
for beams not exceeding 20 feet in length. Tolerance for beams 20 to 25 feet in
length are held to + 1/2"; 25 to 30 feet in length to ± 3/4". Variance is
gradual without any abrupt changes in curvature, the tolerance approaching
maximum at beam center. Referenced to any 3' segment of a curved beam, tolerance
are held to within 1/8". Where necessary to hold curvature even closer,
additional labor over and above standard procedure can be performed to insure
even less variation.
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....... .... ...
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It becomes obvious that the uniformity of the material as-rolled is a factor that - ..--
affects tolerances. The closer the profile of the as-rolled beam conforms to the
cross section, the closer and more uniform the tolerances of the finished product
will be.

The methods we use do not distort or impair the grain flow of the metal, nor do
they reduce the load-carrying capacity of the finished section. In fact, certain
characteristics such an camber and flange alignment are improved. Also, it has e......
been our experience that cold working of steel actually increases the as-rolled
yield point. Nevertheless, we do not feel that load-carrying values of our cold
bent beams should be calculated as having greater strength than as-rolled
sections. When curved to minimum radius, some droop may occur to the outer edges . . -
of the top flange.

Because every beam necessarily fulfills specific requirements, prices for our
work must be quoted for each inquiry. We are prepared to furnish labor and
material; consequently we carry structurals with heaviest demand in stock. If
the customer prefers to supply material, we will quote labor only. Care should v
be exercised, however, to insure that all structurals furnished are clean and
free from excessive rust and scaling surface.

Although we are the recognized leader in the underground support industry, we are
not structural fabricators. Therefore we offer no engineering or technical
service for the design, specification or other technical aspects of any above-
ground structure.
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ATTACHMENT VI
MISCELLANEOUS REFERENCE DATA

1. JACKING PERFORMANCE INFORMATION, ORIGINAL SOURCE: TK
SIMPLEX CATALOG, HYDRAULIC AND MECHANICAL JACKS FOR
INDUSTRY, 1990, SEE PAGES VI-2 THRU VI-6 (FOR INFORMATION ONLY:
TYPE HSR-258T & HSR-2510T DIMENSIONAL INFORMATION AS USED IN
ATTACHMENTS I & IX, WHICH APPROXIMATES THE 25 TON JACK USED
IN CONSTRUCTION OF INITIAL VV~x3I STEEL SETS)

2. JACKING PERFORMANCE INFORMATION, NEW SOURCE: SIMPLEX
CATALOG NO. SC101, HYDRAULIC AND MECHANICAL POWER, 1995, SEE
PAGES Vl-7 & VI-8 (FOR INFORMATION ONLY: DIMENSIONAL
INFORMATION FOR TYPES R-258 & R-2510 WHICH ARE SAME AS 25 TON
JACKS IN ITEM 1, ABOVE. ALSO, AS NOTED IN ATTACHMENT VIII,
PAGE VIII-1, ANALYSIS FOR 15 TON JACKING LOAD REQUIRED FOR
PROPOSED YMx2O STEEL SETS USED SAME JACKING CONFIGURATION
AS USED IN ATTACHMENT I)

3. TELECON RECORD, M. CHEN/M&O V\IfTH AISC ENGINEERING &
RESEARCH STAFF, SUBJECT: DEFINITION OF SNUG TIGHT ON BOLTS,
10/03195.
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.SIMPLEX0
( Spring Return Tooling CylInders

' -- Bol Circle Dia.

Mounting Hole Dimensions
HSR 50 Dimensions

Cynder Thread
Size

*5~ Woi -* 20 S to
0 ton 9 I18 4

15ton * - 16Xa
25ton I 16x,?

'-5O I *4 - 13 x s
* AJ 5 bncdt *o

-RS506T & HSFO13T onl

_ _ _

-Son Cirde
Diameter fin)

1.00
1.56
1.87
2.31
3.75

Collar & Plunger Threads
Cynder Collar 7Thead S&z ePlunoer Thread Size

'5tor I4 6xl is _ _16_x

A o 2 % - 14x1 i4 I1 ex>
o51n 2s4-16x1 .w4 1 *8ax1
251 w 3> 12x X I 3IA$- 12 x I w

30 Ion 3 . 1 *4*- 16 xI Al

50Ion 5-12x2w toI_.. _
5ton 5*-12x1i -

6OQ-on 8-12t2o -

- or* nHSRSO

Suggested Tonnage Gauges for HSR
Serles

Cyfinder Gauge Gauge Face
. _ Diameter (in)

S ton 1917201 2 w
IO ion 1917301 2 w
15 Ion 1917401 2 u
25 ton 1917701 2 .
30 ton 1915801 3w
50 lon 1918301 3u

lO ton 1916701 a3.
Fey kw*or n t an O&W9 1e po p" X
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SIMPLEX0 Spring Return Tooling Cylinders
- W.

5 to 100 ton HSR-serles
Theu s ugm cA*s are an eicelv%

ftios Sb ma~Iimwa ". ffadin.w7 ps~J of ay of a
%id nw v;eq f. 0W v l " 04rtrqo 8

A1 n'ome txoel h HSR-.5 " WR1OtT ha OsW.
bam d wca4 MA lo o flebW ww4 are
oq.A p* 4^ vAah rem e pove bWd ck The XvR-
w dm rdz4 ph -&ow, Q4=mw w W*

P~¶ed pcsbi rao( cx-t ' is~t = %;Oi\ Ny alSO PMc'
ucl bteva sw Ia coAl lltruds in desi

to NW U funn rltd capbcl df hie qcen. sera WA
sUries qseshm4 t 21 wbf d saflo onfsNe *
are n l coarm wU ASEMMSJ BA.1 sarty sJrn.

1e Si* HSRAswe cqsdor1 are 6trwr&

T?* HS T, KSRS013T. HSR7S6T, H$10t6T ud
HSRWOT 1kdiNde re yeas-aon hues.

L
0
U-

H *

L

o
H . \

2 2
H

C!

w

-

--- 4--- W

Solid Rom * Spring Return Cyinders
mom O6d Capaoty k. _ ;. ..Pf e eResefir Body a EffecU'y Pislton Wt est

mrlr *m ber (ons) (n) H. 0 Capadty (n) kea i Ps) S.afessd
(in) C-padty Paqed lsq in ) (in) H"I - (jOJh) Ha

_ _ _-50 oa : 1I" - -
HSR-F1T 113172 I 4 -,,n 1.0 2
HSR.S3T :13173 3 5 C 3.0 3

HSR-W '13174 5 .05 ' ¶0$03 S.O 1w .99 1 4
HSR-S7T 1131 7S 7 10_ 7.0 S
HSFI-5qT i13176 . Sg 12-_ 9.1 -

KSR-IOIT 13177 1 3 mw 22 1 3 34145
HSPr102T 113170 2* 4 41 4
FSR-104T 13179 4 iS: S. 92
HSA-106T 13180 6 u 9 g 13.7 7
HSR-IOST M11M18 10 * *11i4 CUS.S 2w 2.24 1w%
HSR-10O10 13182 low 13 " s 22 7 i
1.SR1012T '1318 12 1ru 27.0 r1HSR-1014T 113184 1 '1 3t.3 15X 34.s
KSR-152T I 13152 2 S 6.3 I w
KSR-154T 13153 4 j 77 12.6 1Os 34145
)4S Ti~ ~131S4 15 6 .lO*vi4 9.S54 1S O
HSR-lSlOT 113154 10 !14uui 31.4 b 3.14 114 19w
,HSRS127 ,13157 12 :16t- 37.7 22 3
ISR1 14j 13153 14 I16 * 0 24 -uC Qa .y Is st .r,|r p ._ I.t

S252T 13161
PSR254T 113162

XSf-254T 113 163
xSX25T _X13164
HSR25OT .13164
HSP.25T 113166
HSR2514T .13167

25 24 1 b g

14 u 'a

9.700

20.8
322

52.1
oil1
7.4-

S.15

112

; I

27
31
35

34145

U eft --v I - F . _ - .- , . - . - 36139r-. I v 1 11 LA U 2 4. 53.2 A A so 4 .. A ft
.e.n tr- I. __ _; .*UC6~ ~ ~ ~ a i3ie! i -"Iar, & II

KSP-503T
WS So I I T~

13273
I 127S

520~
14

I 13b'

111 is

rA
9.054

Z2.1

$-90
1TA

S 11.05 3,u
32-
so 351

l02

r-
i102

HSA456T 13276 75 I ti1i_ 9430_ ii. 4 t --
HSKW1W6T 113277 - - __ 5 3_
MP,1OO1OT 1I3?7t ItOO f 10 ^11 11 611 ,6" 21.0 I .$

-. -- 'so suoested Icr tese v n.UNs (see pags 19.25).
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.SIMPLEX I VL Jacking Cylinder Tables

VL Plan Plston Cylinders
Moel Order Cap y SIoke Closed eseolr ecth ressre Body _ w

Number Number (in) ( HM. Cap. req. Area @ Cap. 0DanL OM i (Ibs
_in _ ou in) (sq hi) (PSI) (in) (in

CC306 ,15002 6 8.87 38.9
CC3012 150 30 2 14.87 77.9 6.49 9.240 4.00 2.88 53
CCS06 15021 6O - 8.97 66.3 1 9.os 5.25 3.75 6
CC05012 15022 12 14.97 133.0 110 ,04 52 3.7
cc1006 15041 100 6 1002 124 20.63 9,695 7.19 5.13 1
0010012 15042 ___ 12 16.02 24.8.0 2.3 965 71 5 13 U

CC1502 15060 2 6.50 66.4 117
CC 1 506 15061 1SO 6 10.50 1 99.0 33.18 9.041 9.00 6.50 189
CC10 12 15062 1 2 16.50 398.0 297t

CC2002 15080 2 7.50 88.4 1
CC2006 1 5081 200 6 11.50 2.5.0 44.18 9.054 10.50 7.50 282
C020012 15082 12 17.50 530.0 429
CC3002 150 2 9.00 120.3 -

CC3006 15202 300 6 13.00 361.0 60.13 9,978 1200 8.75 05
C030012 1 5203 12 19.00 722.0 _ - 597
CC5002 15220 2 11.50 207.7 655
CC5006 15221 S00 6 15.50 623.0 103.87 9.62 18.00 1 1.5 :iS
CC50012 15222 1 2 .50 1248-0 _ - 1197

AL Lock Nut Cylinders
Model Order Cap. Stoke Cbosed Reserfor Effec1eve Plemle Bod, Rod Lock Weght

Number Number (Dons) (in) HL Cap. Req. Area DianDamL Nut s)
_(n) (cu In) (sq in) Cap. (PsO (in) (in) (n)

-CUL302 15101 2 5.87 13.0 1
CCLN306 15102 30 6 9.87 38.9 6.49 9,240 4.00 2.88 1.00 35
CCLN3012 15103 12 15.87 77.9 57
CCLL02 151 ZQ _ 2 6.22 22.1
CCLN506 15121 50 6 10.22 66.2 11.GS 9.064 5.2S 3.75 1.25
001N5012 15122 12 1C22 133.0 t__tOo
CCLN1002 15140 2 7.52 41.3 - 87
CCLN1006 15141 100 6 11.52 124.0 20.63 9,695 7.19 5.1 3 1.S0 132
CCLN00t2 15142 12 17.52 244.0 202
CCLNIW52 15160 2 8.25 66.4 149
CCOLNiS6 15161 150 6 12.25 1 9.0 33.18 9,041 9.00 6.50 1.75 221

CCW 1512162 1 22 5 1 7.2 0 311
CCL?400 15180 2 9.50 1 8.4 233
CCLN?006 15181 200 6 13.50 265.0 44.18 9.054 10.50 7.50 2.00 332
CCLN20012 15182 12 19.50 S30. .___

CCLN3002 15401 2 11.50 120.3 357
C15300t 02 300 6 1i. . 60.13 9.978 12.00 8.75 2.50 4'S
CCLN30012 15403 12 21.50 722.0 677
C;LN5WZ 154?9

CCLtN50( 115421 SW 6 18.751623.0 103.^7 116001 1t.5I j3.4 I
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' SIMPLEXO VL Jacing Cddyflnd~ers
Unparalleled Jacking Performance

Tbesa ecomcn*l ba1 -a d,~twn qw"r w' e r Wed cho;C

or Jad~rg &a952kt. UV#, A¶ 00rv c*)Idm oiler w 20 moci slrcks Ni
c=Wir&,~ii 6esWd swei x& qLe6m di eq.s dosed heglL

0*V Sbez Jadr* cqIrers troy I* ezd~o Smairt Stop- 3-Wa1Om Invael Pnvyenllon System. Fnt. I ied wmNl dng W~an w~t~n toe

an hinlfna? slop drog pfeYn ovve1&rtsc~i or Ns viston denc ia6 un*e
ri lad

%. frd*Vi cyfrdem ate aMati in a 0ia p~W orsiori or with lyeaded
O,'stnWlk a4nMtLTebk im. n ee~-vaI N need lo vbbig badsb
Vpimftx4 mVr mua*ied takah*q.

Other unIque Simplex features
* YL. Jaclk cylinders wmp~y wM~ ASUEEUS! 830.1 safety slardards.
N oe 00m c& aioii fe efe ld trcandsid laftg

a Crone "itng I pcved 3;" inciokre, 6d Iti cxioflc

K " DYa~ designed seats ZYW& W amg ww f PiSWc 4 exlended be~wd
IsWe f4 4Kb9 -

* 8t~ .o ~ S k d r n r t = % ;ri
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System Component . _ 
.

TredItIonal
Double-Acting

System

Slmplhs System
WNVL Jscking
CYlinders and
Retractor Valv#

Orderg "Id adOrder I %ofSys.

Pump:
I1 HP PemL Mag.S Ga5lon 7100504 12.5 7100513
ReseN'oir. Manual 3 Pos. Valve.
Control Manifold: 18088 1B86
Relurn Manilfold: 1814201 S Not Required
Hoses: Assumee
'2c cyinders@ 10' distlanc (8) 18204 4.4 (4) 1898
.2 cylinders @ 30' fistanoe (8) 18202 3.7 () 18097

114' LD. hose on double-aclting (1) 18164 .3 (8) 18113
8 3 L1D. on single-acting. (16) 18113 .

Al hoses ae 10 tool mulples.
Check Relase VatYs: (4)18074 4 4 18074
CIln era: (4) 13233 7t. (4) 1506i

_ bsr. Cost

12.7

1.8
0.0

4.0
3.6
.3

4.7

I Total System Cost a 0 .j 7J.
Savings with new Simplex VL = 23 m
Jacking Cylinders -

I
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Double-Acting Solid Ram Cylinders
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Nunte Number Cap. (s) Cap. Meug at Cap. Ma Res4 DiL -ite"r TheWd S4e Rod (bs)
(lons) O*,sI (i') | (psl) (sq i) Cap. teq (in) Ttread Size X LUngh DiL

K506T 1332201 6tr 13 4.6 11 1. _ _
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0T __ 1 , - 114 1 223

IMC7-60AT i 13356 f v 13.is 77 152HI +t33S6 40 9__ 1 5.6 7 13 2 12L2u 7.12 2-t 4
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SPRING RETURN - 15-25 TON i If I ILT/!I # L!��

Simplex Cylinders Quickly & Safely Reshape
Steel Coils;

Large steel coils tnat were damaged in handling would
not fit the arbor of a large steel slitting machine. Using a
Simplex R256 cylinder and P70 Series pump, mainte-
nance crews were able to reshape the coil 1.D. saving
time and expense in the process. Simolex hydraulics
were much faster and safer than the methods we used
previously.'

IM,277M EN*

Base Mounting Holes
15 Ton
3/8-16 UNC-29 THD
On a 1.88 Dia B.C.. .;O,

Simplex 15 & 25 ton R Series rams are the choice
wien reliability & durability are key. Heavy duty steel
construction, plated piston rods & large bronze bearings
add up to tough, long lasting cylinders. Ideal for a wide
range of applications at construction sites, mills, power
plants, rail car shops & industrial maintenance.

A - Minimutm Wt
.____ ____ do.

9 - Extended Ht.

25 Ton/ l E 1,2-13 UNC-B3 T-D.
.Ona2.31 Dia.B.C ..!.75i

D ,' cIPLX p.~

3 to X t

13 Models
High Flow, quality couplers with metal caps.
Collar threads designed for full load.
Base & piston mountings for easy fixturing.
Removable load caps for flexibility & safety.
Steel stop ring for piston blow-out protection.
Plated piston to resist scoring & corrosion.
Large bearings resist side load.
Rod wiper protects inner cylinder from dirt.

(A
.. k

L
(0

U-
Spring Return Cylinders 15 & 25 Ton Capacities

Cap. ! I A B Ram Effect Pres. Oil CAd (tons) Stroke; Min.I Ext. I Bore I Area © Cap.l Cap. IBodii in] fit. I Ht. i Dia. i(sq in)l (psi) Req'di 0.0.
I n in) I (in) I (cu in)! lin}
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ATTACHMENT VII

MISCELLANEOUS SHOP FABRICATION TOLERANCES
AND STEEL SET INSTALLATION TOLERANCES*

*Not Addressed Elsewhere within this Analysis
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SHOP FABRICATION TOLERANCES:
A. Source of Fabrication & Installation Tolerances.

Tolerances are established generally based on AISC recommendations. In some instances,
Constructor's comments and suggestions were incorporated. Tolerances for structural steel
items will be shown on the fabricator's shop drawings that are reviewed and approved by the
A/E. The tolerances in Section B, below are representative of good workmanship and
industry practice and the values shown are to be used in developing the fabrication drawings
(also refer to the Commercial Pantex Sika Catalog information in Attachment V for
tolerances common to the steel set fabrication industry). Any deviations from the tolerances
indicated must be shown on the shop drawings and will be subject to A/E review and
approval. Tolerances which relate to the critical design attributes of Section 8.5 in the Body
of the Analysis are described in Section C, below.

B. Mill and Fabrication Tolerances.

1. Mill tolerances shall be in accordance with AISC M016, pages 1-145 to 1-158, and
ASTM A6/A6M.

2. The following fabrication tolerances are non-critical and are in accordance with
standard industry practice for fabricating steel sets and miscellaneous associated
structural steel. In addition, judgement, based on observed field conditions, and
experience gained from previously installed steel sets, result in upper bound
tolerances for bending and fabrication as follows:

a. Bending Tolerances: After bending, all steel shapes shall conform to mill
tolerances except as allowed below for bounding the upper limits of the
tolerances for bending:

* Departure from true template between rib ends - 1/2" max. (based on
Attachment V).

* Departure from true template for any one point - 1/4" max. in any
gage length of 4'-0" max.

* Flange droop - 1/4" max.

* Deviation from flat for web buckling - 3/16" max. within 1/2 beam
depth from each end.
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* Deviation from nominal beam depth - 1/4" (minus) max.

* Sweep in beams between end plates will be allowed to vary from
established mill rolling tolerances, but shall not exceed 5 inches.

b. Fabrication Tolerances - Tolerances shall not exceed the following upper
bounding limits:

* Departure from theoretical plane of face of butt plate - 1/4" max.

* Gap between butt plate and beam end - 1/16" max. for 75% of
bearing prior to welding contact. Excess gap filled with weld.

* Tie rod hole spacing in a group - 3/8" max. tolerance on dimension
between holes as shown on shop drawings.

* Tie rod hole group spacing - (±)3/8" on dimension from W-shape
centerline, and (±) 1" on dimension along the length of the beam (all
dimensions as shown on shop drawings).

* Deviation of sheared plate dimensions from dimension shown - (±)
1/8".

* Deviation of holes within butt plate group - 3/16" max.

* Deviation of butt plate holes after assembly - 3/16" max.

* Camber and sweep permitted in straight structural members not to
exceed mill rolling tolerances.

C. Installation Tolerances.

Some of the following installation features and their respective tolerances relate to selected
critical design attributes of Section 8.5 in the Body of the Analysis. Where a tolerance on an
installation feature is not critical, and not specifzying a tolerance will have no effect on the
capability of the steel set to perform its safety related function, it is so noted as a non-critical
feature. Similarly, critical features important to performance are also noted and will require
QA Controls:



AITACHMENT VII
DI: BABEE0000-0 1717-0200-00003, REV 02

TrILE: ESF Ground Support - Structural Steel Analysis Page VII- 4 of VII-10

1. Location on Inverts (Critical):
Steel sets shall be located away from the joints in the concrete invert segments a
sufficient distance to prevent damage or overstress in the invert segment. The clear
distance from the edge of the steel set foot plate to edge of invert segment at joints
shall be 4" minimum (Page VII-6); In addition, the inside edge of the W8x3 1 steel set
flange shall not be offset inward from the inside edge of the invert segment curb by
more than 5/8-inch (Attachment I.E, Page EII-83). Similarly, the W6x20 shall not
be offset beyond the inside edge of the invert segment curb by more than 1-1/2 inches
(Attachment L.E, Page m-84).

2. Spacing Tolerance Parallel to Longitudinal Tunnel Centerline (Critical!
Steel set spacing (2 ft, 4 ft or 6 ft, see Table 14, Ref. 5.20) is controlled by the length
of the pipe spacers, which are snugged into position when the tie rods are tightened.
It may occasionally be necessary to add shims between the end of the pipe spacers
and the web of the ring beam, or to cut a short section off the end of the pipe spacers,
to adjust set spacing due to a buildup of tolerances when a series of sets have been
erected through a given reach of tunnel. There is no tolerance for decreasing the set
spacing to less than the nominal value represented by Table 14 in Ref 5.20. By) inspection of the steel set interaction equations of Attachments I & III.A and the
lagging analysis of Attachment III.B, it is judged that an increase of up to 2 inches
beyond the nominal set spacing will not adversely affect the load carrying capacity of
the steel set or lagging.

3. Tie Rod Spacing (Crtics!):

The spacing of the tie rods along the centerline of the steel set W-shape shall not
exceed 35°. Tie rods shall be located within the foot segment, no more than 7° from
the foot segment base plate. In addition, the tie rods shall be located 1/2" inside of
centerline of the W-shape (+) 3/8".

4. Expansion/Blocking of the Steel Set (Critical!:

The critical attribute relating to this tolerance is that the set, via the lagging,be forced
to make positive contact with the as-excavated tunnel crown and walls to the extent
practical, i.e. consistent with standard industry practice (see Section 8.5F). This is
accomplished by either expanding the set using jacks, or blocking the set where voids
occur, or a combination of both as appropriate. Because the set is often pre-
assembled and lagged under cover of the tail shield on the TBM (for obvious safety
reasons), there is no way to verify/quantify the number or location of points the set or

) lagging actually makes contact with the rock. This sort of verification is not
considered necessary as long as experienced supervision is available to oversee the
steel set erection process. Therefore, there is not an appropriate tolerance to control
this feature.
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5. Vertical Alignment (Non-Critical):

The vertical plane of the steel sets shall be nominally perpendicular to the horizontal
axis of the tunnel. The maximum offset of 16-1/4" at the crown measured relative tothe base calculated on Page VIT-8 is an upper bound limit on the worst offset possibledue to tunnel grade, fabrication tolerance on steel set bearing plates, and invert
segment bearing surface slope. As shown on Page VII-10, vertical misalignment ofthe steel set will not overstress the steel set even at this worst case offset. It is judgedthat normal installation of the foot plate fiat on the invert segment curb will
adequately control the installation. Therefore, no tolerance is necessary to control thisfeature.

6. Skew Parallel to Longitudinal Tunnel Centerline (Non-CriticaNl:

Skew is not considered important, as the erection process will only tolerate a minor
amount of skewing before it is impossible to insert the bolts used to make up thejoints. Therefore, no tolerance is necessary to control this feature.

7. Diametrical Tolerance Transverse to Longit. Tunnel Centerline (Non-Critical)

There is no tolerance associated with the vertical and horizontal placement of the steelset transverse to the longitudinal tunnel centerline. The overriding concern is that theset be expanded/blocked as stated under Section C.4, above.

8. Bolted Connections (Critical):

All bolted connections using ASTM A307 (or higher strength) bolts shall beinstalled to a snug tight condition. Bolt head and nut or washer(s) shall make
contact with the joint plates. Snug tightness shall be in accordance with AISC
M016, except that gaps between joint plates and shims may exceed 1/16 inch ifplates or plates and shims contact at any point in the connection plane. As a resultof vibrations due to the passage of rail traffic over the invert segment rails and
seating of the connection plates as the sets take load, it is anticipated that the nutson the steel set connection bolts might loosen over time. This condition will be
mitigated by the requirement in the construction specifications (Section 01501,
Paragraph 3.01J - Reference 5.4) that the Constructor provide 'routine inspection,
maintenance, monitoring and repair (as required) of the permanent function groundsupport system' in order to meet the maintainable life of 100 years required forincorporation into a potential repository. This inspection and repair program will9 ensure that the steel set connections are maintained during the life of the ESF, butwill have to be carried forward (along with other ground support maintenancetasks) through the ESF operations phase into repository construction and
operations, when the ground support begins to perform its nuclear safety-related
function.
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ATTACHMENT VIII STRUCTURAL STEEL SET USING W6X20

PURPOSE AND DESCRIPTION

The purpose of the attachment VIII is to confirm the capacity of the W6X20 steel shape to
Wr;4lSTAND THE LOeG T6e ROCK LOAD AND 'To DETe-NT;4M 7HE MAYiI MUM ALWALa JACKIt4G LOAD rASEDON A JACKINC ppeoCESS SIMILAR -to TKAT SED FOR T1E W8x31 srEEL SETS.
For jacking loads two computer analysis were performed, one with 20 Ton jacking load and
another with 17 ton jacking load. The results are that the W6X20 shape is adequate for 17
Ton jacking, but not for 20 Ton jacking. (See "Summary of computer analyses for W6X20
steel shape" at the end of this attachment).

For all inputs used in the computer analyses performed in this attachment, see Attachment I,
the 51 degrees runs. The jacking bracket for jacking without insert is situated at 51 degreesL) with the vertical axis. (See page IX-3).

The configuration from Attachment I can be used in this analysis because the
difference in radius is 1" which represents a difference of less than 1% in configuration.
From the resulting interaction coefficient for the 17 Ton jack (see page VIII-26), we can
conclude that the results are adequate.
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1. STAAD PLANE BABEEOOOO-01717-0200-00003 ATTACHMENT VIII
2. * ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00
3. * FILE STLRV3D
4. * 20 TON JACKS APPLIED BOTH SIDES @ 51 DEGREES
5. * W6X20
6. UNIT FT KIP
7. JOINT COORDINATES
8. 3 2.71 2.77 ; 4 2.43 3.13
9. 5 1.58 4.44 ; 6 0.90 5.85 ;'7 0.40 7.33 ; 8 0.10 8.87

10. 9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45
11. 13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03
12. 17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91
13. 21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52
14. 25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73
15. 29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90
16. 33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79
17. 37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85
18. 41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.62 2.77
19. MEMBER INCIDENCE
20. 3 3 4 42
21. UNIT KIP INCH
22. MEMBER PROPERTIES
23. 3 TO 42 TA STA W6X20
24. CONSTANTS
25. E 29000.0 ALL
26. DENSITY 0.00028 ALL
27. BETA 0 ALL
28. UNIT FT
29. SUPPORT
30. 3 7 11 35 39 43 FIXED BUT FY MZ
31. 22 24 FIXED BUT FX MZ
32. 16 30 PINNED
33. UNIT KIP
34. LOAD 1
35. SELF WEIGHT Y -1.0
36. LOADING 2
37. * 20 TON JACKS @ BOTH SIDES
38. * TO OBTAIN LOADS FOR 20 TON JACKS: MULTIPLY
39. * THE LOADS FOR 25 TON JACKS BY 0.80
40. * THEN, MULTIPLY MOMENTS BY 5/12 BECAUSE
41. * EXCENTRICITY IS 5" FOR W6X20 45. JOINT LOADING
42. * 31.47 X .8 = 25.176 K 46. 3 FX -25.176
43. * 38.86 X .8 = 31.088 K 47. 43 FX 25.176
44. * 40K X 5"/12 = 16.667 FT K
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48.
-,) 49.

.-- )50.
51.
52.
53.

3 43 FY 31.088
43 MZ -16.667
3 MZ 16.667
LOADING COMBINATION 3
1 2.5 2 1.0
PERFORM ANALYSIS

P R O B L E M S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS =

ORIGINAL/FINAL BAND-WIDTH = 1/ 1
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC.
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES

++ PROCESSING ELEMENT STIFFNESS MATRIX.
++ PROCESSING GLOBAL STIFFNESS MATRIX.
++ PROCESSING TRIANGULAR FACTORIZATION.
++ CALCULATING JOINT DISPLACEMENTS.
++ CALCULATING MEMBER FORCES.

t4/ 40/ 10

OF FREEDOM =
WORDS

111

13:42:21
13:42:21
13:42:22
13:42:22
13:42:22

54. LOAD LIST 3
55. PRINT ANALYSIS RESULTS
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' IJOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

3
4
5
6
7
8.
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

0.00000
-0.01809
-0.04977
-0. 03522

0.00000
0.00240

-0.00041
0.00129
0.00000
-0.02438
-0.04181
-0.04065
-0. 02225
0. 00000
0. 00747
0. 00726
0. 00470
0.00246
0.00122
0. 00060
0. 00001

-0. 00057
-0.00119
-0.00242
-0.00465
-0.00722
-0. 00745

0.00000
0.02221
0.04065
0.04197
0. 02425
0.00000

-0.00141
-0. 00015
-0.00292
0.00000
0. 03606
0. 05073
0. 01832
0.00000

0.08192
0.06631
0.04079
0. 04325
0.05094
0.04800
0. 04444
0.04139
0.03866
0. 04216
0.04588
0.04146
0.02440
0.00000
-0.00918
-0.00984
-0.00638
-0.00246
-0. 00026
0. 00000
0. 00050
0. 00000

-0. 00024
-0. 00242
-0. 00633
-0. 00979
-0. 00916

0. 00000
0. 02437
0. 04146
0. 04601
0. 04229
0. 03866
0. 04137
0.04438
0. 04794
0.05078
0. 04302
0.04051
0. 06678
0.08257

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0..00000
0. 00000
0. 00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000

0. 00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000

0.00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000

0. 00474
0. 00380
0. 00068

-0. 00138
-0. 00102
0.00006
0.00002

-0.00001
0.00077
0. 00125
0.00042

-0.00084
-0. 00173
-0. 00135
-0. 00038
0. 00011
0.00026
0.00021
0. 00009
0.00003
0. 00000

-0. 00003
-0. 00009
-0. 00021
-0.00026
-0. 00011
0.00038
0.00135
0.00173
0.00085

-0.00043
-0. 00125
-0. 00076

0.00000
-0. 00004
-0. 00004
0.00106
0.00141

-0.00070
-0. 00385
-0. 00479
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.SUPPORT REACTIONS -UNIT KIP FEET
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STRUCTURE TYPE = PLANE

JOINT LOAD

3
7

11
35
39
43
22
24
16
30

3
3
3
3
3
3
3
3
3
3

FORCE-X

3.59
21.42
17.06

-17.11
-21.43
-3.56
0.00
0.00

-11.12
11.15

FORCE-Y

0.00
0.00
0.00
0.00
0.00
0.00

-1.48
-1.49

-28.26
-28.25

FORCE-Z

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-Y

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM Z

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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<)4EMBER END FORCES
…-- - - - - - - - - - - - - -

STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

3 3 3
4

4 3 4
5

5 3 5
6

6 3 6
7

7 3 7
8

8 3 8
9

9 3 9
10

10 3 10
11

11 3 11
12

12 3 12
13

13 3 13
14

14 3 14
15

37.79
-37.77

37.81
-37.75

37.29
-37.22

36.19
-36.12

30.30
-30.22

30.70
-30.63

30.62
-30.55

30.15
-30.08

33.98
-33.92

34.64
-34.58

34.78
-34.72

34.53
-34.47

33.80
-33.75

5.61
-5.56

2.05
-2.03

-1.20
1.24

-5.98
6.02

-10.56
10.58

5.73
-5.71

1.80
-1.79

1.97
-1.97

5.31
-5.30

-7.95
7.97

-3.75
3.77

-0.24
0.27

3. 69
-3. 65

7.72
-7.68

-2.38
2.43

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0. 00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0. 00

0.00
0. 00

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0.00

-16.67
17.60

-17.60
15. 69

-15. 69
6.30

-6.30
-10.21

10.21
-1.23

1.23
1.58

1.58
1.11

-1. 11
8.37

-8. 37
-2.46

2.46
-7. 60

7.60
-7.95

7.95
-2.92

2. 92
7.55

-7.55
4.26

15 3 15
16

16 3 16
17

17 3 17
18- ,

I
18

5.79
-5.76

5.93
-5.90

-1.81
1.86

-1. 19
1.25

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

-4.26
1.76

-1.76
0.09

3 18
19
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TITLE: ESF Ground Support - Structural Steel Analysis Page:! VIH-10 of VIIl-27

)MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

ME B LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

19 3 19 6.00 -0.58 0.00 0.00 0.00 -0.09
20 -5.98 0.64 0.00 0.00 0.00 -0.74

20 3 20 6.01 0.01 0.00 0.00 0.00 0.74
21 -5.99 0.05 0.00 0.00 0.00 -0.77

21 3 21 5.96 0.62 0.00 0.00 0.00 0.77
22 -5.95 -0.55 0.00 0.00 0.00 0.03

22 3 22 5.76 -0.27 0.00 0.00 0.00 -0.03
23 -5.76 0.33 0.00 0.00 0.00 -0.39

23 3 23 5.76 0.34 0.00 0.00 0.00 0.39
24 -5.76 -0.27 0.00 0.00 0.00 0.03

24 3 24 5.95 -0.55 0.00 0.00 0.00 -0.03
25 -5.96 0.62 0.00 0.00 0.00 -0.77

-) 2 5  3 25 5.99 0.05 0.00 0.00 0.00 0.77
26 -6.01 0.01 0.00 0.00 0.00 -0.74

26 3 26 5.98 0.63 0.00 0.00 0.00 0.74
27 -6.00 -0.56 0.00 0.00 0.00 0.08

27 3 27 5.90 1.26 0.00 0.00 0.00 -0.08
28 -5.93 -1.21 0.00 0.00 0.00 1.76

28 3 28 5.76 1.86 0.00 0.00 0.00 -1.76
29 -5.80 -1.81 0.00 0.00 0.00 4.26

29 3 29 5.56 2.43 0.00 0.00 0.00 -4.26
30 -5.61 -2.38 0.00 0.00 0.00 7.55

30 3 30 33.77 -7.65 0.00 0.00 0.00 -7.55
31 -33.82 7.69 0.00 0.00 0.00 -2.88

31 3 31 34.49 -3.62 0.00 0.00 0.00 2.88
32 -34.55 3.66 0.00 0.00 0.00 -7.88

32 3 32 34.74 0.08 0.00 0.00 0.00 7.88
33 -34.80 -0.05 0.00 0.00 0.00 -7.79

33 3 33 34.57 4.04 0.00 0.00 0.00 7.79
34 -34.63 -4.01 0.00 0.00 0.00 -2.30

34 3 34 33.99 7.76 0.00 0.00 0.00 2.30
35 -34.05 -7.74 0.00 .0.00 0.00 8.27

35 3 35 30.08 -5.31 0.00 0.00 0.00 -8.27

36 -30.15 5.32 0.00 0.00 0.00 0.99



AITACHMENT VIII
DI: BABEEOOOO-01717-0200-00003 REV 0 2 - - ITITLE: ESF Ground Support - Structural Steel Analysis Page: V -1 1 of VM-27

-MEMBER END FORCES
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __- -

STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

36 3 36
37

37 3 37
38

38 3 38
39

39 3 39
40

40 3 40
41

41 3 41
42

i42 3 42
43

30.56
-30.63

30.63
-30.71

30.22
-30.30

36.06
-36.14

37.23
-37.30

37.77
-37.83

37.79
-37.81

-1.76
1.76

-1.78
1.78

-5.70
5.71

10.83
-10.80

6.04
-6. Oi

1.06
-1.02

-2.01
2.03

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

-0.99
-1.41

-1.41
-1.37

1.37
-10.32

10.32
6.53

-6.53
15.96

-15.96
17. 59

-17.59
16.67

************** END OF LATEST ANALYSIS RESULT **************

56. CHECK CODE ALL

w)



ATTACHMENT VIII
DI: BABEEOOOO01717.0200y00003 REV QZ

TITLE: ESF Ground Support - Structural Steel Analysis Page: VI-12 of VIII-27

STAAD-III CODE CHECKING - (AISC)

ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED)

I

MEMBER TABLE RESULT/ CRITICAL COND/
FX MY

RATIO/
MZ

LOADING/
LOCATION

3

4

5

6

7

8

9

10

12

13

14

15

16

17

18

19

20

21

22

._r 23

24

25

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

PASS
37.77 C

PASS
37.81 C

PASS
37.29 C

PASS
36.12 C

PASS
30.30 C

PASS
30.63 C

PASS
30.62 C

PASS
30.08 C

PASS
33.98 C

PASS
34.58 C

PASS
34.72 C

PASS
34.53 C

PASS
33.75 C

PASS
5.61 C

PASS
5.79 C

PASS
5.93 C

PASS
5.98 C

PASS
5.99 C

PASS
5.96 C

PASS
5.76 C

PASS
5.76 C

PASS
5.96 C

PASS
5.99 C

PASS

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
* 0.00

AISC- H1-3

0.963
17. 60
0.964

-17.60
0.888

-15.69
0.671

-10.21
0.625

10.21
0.301
1.58
0.301
1.58
0.554
8. 37
0.585

-8.37
0.560

-7. 60
0.574

-7.95
0.573
7.95
0.552
7.55
0.331

-7.55
0.208

-4.26
0.114

-1.76
0.076

-0.74
0.077

-0.77
0.077
0.77
0.061

-0.39
0.061
0.39
0.077

-0.77
0.077
0.77
0.076

3
0.46

3
0.00

3
0.00

3
1.56

3
0.00

3
1.56

3
0.00

3
1.37

3
0.00

3
1.37

3
1.36

3
0.00

3
1.36

3
0.00

3
0. 00

3
0.00

3
1.36

3
1.36

3
0.00

3
1.37

3
0. 00

3
1.36

3
0.00

326 ST W6X 20
5.98 C 0.00 0.74 0. 00



ATTACHMENT VIII
DI: BABEEOOOO-01717-0200-00003 REy 0Z

TITLE: ESF Ground Support - Structural Steel Analysis Page: VM-13 of VM-27

L UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/
FX MY

RATIO/
MZ

LOADING/
LOCATION

…-…-…

27

28

29

30

31

32

33

34

35

36

37

38

39

4 0

41

42

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

C

ST

ST

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

w. x

W6X

W6X

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

PASS
5.93 C

PASS
5.80 C

PASS
5.61 C

PASS
33.77 C

PASS
34.55 C

PASS
34.74 C

PASS
34.57 C

PASS
34.05 C

PASS
30.08 C

PASS
30.63 C

PASS
30.63 C

PASS
30.30 C

PASS
36.06 C

S

37.30 C
PASS

37.83 C
PASS

37.79 C

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0. 00

0.114
1.76
0.208
4.26
0.331
7.55
0.552

-7.55
0.570

-7.88
0.572
7.88
0.567
7.79
0.581
8.27
0.550

-8.27
0.295

-1.41
0.295

-1.41
0.629

-10.32
0.675

10.32
0.893

15.96
0. 964

17.59
0.963

-17.59

3
1.36

3
1.36

3
1.37

3
0.00

3
1.37

3
0.00

3
0.00

3
1.36

3
0.00

3
1.36

3
0.00

3
1.57

3
0.00

3
1.57

3
1.57
* 3

0.00

************** END OF TABULATED RESULT OF DESIGN **************

57. PLOT DISPLACEMENT FILE
58. PLOT BENDING FILE
59. FINISH

*************** END OF STAAD-III ***************

7- DATE= SEP 11,1995 TIME= 13:42:26 ****

* For questions on STAAD-III/ISDS, contact: *
* RESEARCH ENGINEERS, Inc at (714) 974-2500 *



ATTACHMENT VEER
TUrLE: ESF Ground Suppo DI:uc nd ~ BABEE0000o017_7 -02000 3 REV 0Z lTILE ESVrudSport - Structural Steel Analysis Page: VMI-14 of VMI-27

*

*

*

*

*

*

*

S T A A D - III
Revision 16.Ob
Proprietary Program of
RESEARCH ENGINEERS, Inc.
Date= SEP 11, 1995
Time= 13:57:37

*

*

*
*

*

*

*

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.

tJ'S\ 14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

* *
**************** ************ ******** ******** ***

STAAD PLANE BABEEOOOO-01717-0200-00003 ATTACHMENT VIII
* ESF GROUND SUPPORT-STRUCTURAL STEEL ANALYSIS REV 00
* FILE STLRV3D
* 17 TON JACKS APPLIED BOTH SIDES @ 51 DEGREES
* W6X20
UNIT FT KIP
JOINT COORDINATES
3 2.71 2.77 ; 4 2.43 3.13
5 1.58 4.44 ; 6 0.90 5.85 ; 7 0.40 7.33 ; 8 0.10 8.87
9 0.0 10.43 ; 10 0.08 11.79 ; 11 0.31 13.14 ; 12 0.68 14.45
13 1.21 15.71 ; 14 1.86 16.90 ; 15 2.65 18.02 ; 16 3.56 19.03
17 4.58 19.94 ; 18 5.69 20.73 ; 19 6.89 21.39 ; 20 8.15 21.91
21 9.46 22.29 ; 22 10.80 22.52 ; 23 12.17 22.60 ; 24 13.53 22.52
25 14.87 22.29 ; 26 16.18 21.91 ; 27 17.45 21.39 ; 28 18.64 20.73
29 19.75 19.94 ; 30 20.77 19.03 ; 31 21.68 18.02 ; 32 22.47 16.90
33 23.13 15.71 ; 34 23.65 14.45 ; 35 24.03 13.14 ; 36 24.26 11.79
37 24.33 10.43 ; 38 24.23 8.87 ; 39 23.93 7.33 ; 40 23.44 5.85
41 22.76 4.44 ; 42 21.90 3.13 ; 43 21.62 2.77
MEMBER INCIDENCE
3 3 4 42
UNIT KIP INCH
MEMBER PROPERTIES
3 TO 42 TA STA W6X20
CONSTANTS
E 29000.0 ALL
DENSITY 0.00028 ALL
BETA 0 ALL
UNIT FT
SUPPORT
3 7 11 35 39 43 FIXED BUT FY MZ
22 24 FIXED BUT FX MZ
16 30 PINNED
UNIT KIP
LOAD 1
SELF WEIGHT Y -1.0
LOADING 2
* 17 TON JACKS @ BOTH SIDES
* TO OBTAIN LOADS FOR 17 TON JACKS: MULTIPLY
* THE LOADS FOR 20 TON JACKS BY 0.85
* THEN, MULTIPLY MOMENTS BY 5/12 BECAUSE
* EXCENTRICITY IS 5" FOR W6X20 45 JOINT LOADING
* 25.176 K X .85 = 21.4 K 46. 3 LoY 21
* 31.088 K X .85 = 26.425 K 46* P4X -21.4
* 34K X 5"/12 = 14.667 FT K * 4 pX 21.4



ATTACHMENT VIII
DI: BABEE0OO01717-0200J00003 REV 0 2

TITLE: ESF Ground Support - Structural Steel Analysis _7Page: Vf-15 of Vf-27

48. 3 43 FY 26.425
_. 49. 43 MZ -14.667

50. 3 MZ 14.667
51. LOADING COMBINATION 3
52. 1 2.5 2 1.0
53. PERFORM ANALYSIS

I

P R O B L E M S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 41/
ORIGINAL/FINAL BAND-WIDTH = 1/ 1
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF
SIZE OF STIFFNESS MATRIX = 666 DOUBLE PREC. WO]
TOTAL REQUIRED DISK SPACE = 0.07 MEGA-BYTES

PROCESSING ELEMENT STIFFNESS MATRIX.
PROCESSING GLOBAL STIFFNESS MATRIX.
PROCESSING TRIANGULAR FACTORIZATION.
CALCULATING JOINT DISPLACEMENTS.
CALCULATING MEMBER FORCES.

40/ 10

FREEDOM =
.RDS

111

++
++
++
++
++

13:57:40
13:57:41
13:57:41
13:57:41
13:57:42

54. LOAD LIST 3
55. PRINT ANALYSIS RESULTS



ATTACHMENT VIII
DI: BABEEOOOO-01717-0200-00003 REV 02
I Analysis Page: VEII-16 of VfII-27 ITITLE: ESF Ground Support - Structural Stee]

'OINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

,- 22
23
24
25
26
27
28
29
30
31
32
33
34
35
3 6
37
38
39
40
41
42
43

0. 00000
-0.01575
-0.04322
-0. 03 055

0.00000
0. 00230

-0. 00010
0.00122
0. 00000

-0.02067
-0.03541
-0.03442
-0.01884

0.00000
0. 00634
0. 00618
0.00402
0.00212
0.00105
0.00051
0. 00001

-0. 00049
-0.00103
-0.00208
-0.00398
-0. 00614
-0. 00632

0.00000
0.01881
0.03442
0.03556
0. 02056
0.00000

-0. 00132
-0. 00038
-0.00275

0.00000
0.03 127
0. 04403
0.01594
0.00000

0.06971 0.00000
0.05615 0.00000
0.03410 0.00000
0.03632 0.00000
0.04307 0.00000
0.04063 0.00000
0.03760 0.00000
0.03503 0.00000
0.03274 0.00000
0.03571 0.00000
0.03885 0.00000
0.03510 0.00000
0.02066 0.00000
0.00000 0.00000
-0.00780 0.00000
-0.00839 0.00000
-0.00548 0.00000
-0.00216 0.00000
-0.00026 0.00000
0.00000 0.00000
0.00044 0.00000
0.00000 0.00000
-0.00025 0.00000
-0.00212 0.00000
-0.00544 0.00000
-0.00835 0.00000
-0.00778 0.00000

0.00000 0.00000
0.02063 0.00000
0.03510 0.00000
0.03896 0.00000
0.03581 0.00000
0.03273 0.00000
0.03501 0.00000
0.03755 0.00000
0.04058 0.00000
0.04293 0.00000
0.03613 0.00000
0.03386 0.00000
0.05656 0.00000
0.07027 0.00000

0. 00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000

0.00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0. 00000
0. 00000

0.00413
0.00331
0. 00059

-0. 00120
-0. 00089
0. 00004
0.00003
0.00000
0.00065
0.00106
0. 00036

-0.00071
-0.00147
-0.00115
-0. 00033
0. 00009
0. 00022
0. 00018
0.00008
0. 00003
0.00000

-0.00003
-0.00008
-0.00018
-0.00022
-0. 00009
0. 00033
0. 00114
0.00147
0. 00072

-0. 00036
-0. 00106
-0.00065
-0. 00001
-0.00004
-0. 00003
0.00092
0. 00123

-0. 00060
-0. 00335
-0. 00418



ATTACHMENT VIII
DI: BABEE0000 1717-0200 00003 REV 0(2

TITLE: ESF Ground Support - Structural Steel Analysis Page: VM-17 of Vm-27

' b) SUPPORT REACTIONS -UNIT KIP FEET
-- -__-_-------------

STRUCTURE TYPE = PLANE

JOINT LOAD

3
7

11
35
39
43
22
24
16
30

3
3
3
3
3
3
3
3
3
3

FORCE-X

2. 93
18.36
14.40

-14.45
-18.37
-2. 90
0.00
0.00

-9.36
9.39

FORCE-Y FORCE-Z

0.00
0.00
0.00
0.00
0.00
0.00

-1.24
-1.24

-23.84
-23.84

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-Y MOM Z

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0. 00
0. 00



ATTACHMENT VIII
DI: BABEE0000-01717-0200-00003 REV 02
1 Analysis Page: VM-18 of VIII-27

ITITLE: ESF Ground Support - Structural Stee

NONMEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE

MEMB LOAD JT

3 3 3
4

4. 3 4
5

5 3 5
6

6 3 6
7

7 3 7
8

8 3 8
9

- 9 3 9
10

-- KIP FEET

AXIAL SHEAR-Y SHEAR-Z TORSION

32.20
-32.18

32.20
-32.14

31.74
-31.67

30.78
-30.71

25.71
-25.63

26.05
-25.97

25.97
-25.90

25.56
-25.50

28.79
-28.73

1.64
-1.63

-1.13
1.17

-5.20
5.24

-9. 10
9.13

4.89
-4.88

1.55
-1.55

1.64
-1.64

4.47
-4.46

-6.71
6.73

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

MOM-Y

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

MOM-Z

-14. 67
15.41

-15.41
13. 62

-13. 62
5.45

-5.45
-8.79

8.79
-1.13

1.13
1.30

1.30
0.94

-0.94
7.05

-7.05
-2. 10

10 3 10
11

11 3 11
12

12 3 12
13

13 3 13
1 14

14 3 14
15

29. 34
-29.27

29.45
-29.39

29.22
-29.17

28.59
-28.54

4.81
-4.77

-3.16
3.19

-0.20
0.23

3.13
-3.09

6.53
-6.49

-2.01
2. 06

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0. 0%)
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0. 00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

2. 10
-6.44

6.44
-6.73

6.73
-2.47

2.47
6.38

-6.38
3 . 60

15

16

3 15
16

3 16
17

17 3 17
118

-18 3 18
19

4.97
-4.93

5.08
-5.04

-1.52 ' - 0.00
1.58 0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

-3 . 60
1.49

-1.49
0.09

-1.00
1.06

0.00
0.00



ATTAC~qENT VIII
DI: BABEEOOOOj01 71740200400003 REV 2il

TITLE: ESF Ground Support - Structural Steel Analysis Page: VM-19 of VIII-27

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

19 3 19 5.13 -0.49 0.00 0.00 0.00 -0.09
20 -5.10 0.55 0.00 0.00 0.00 -0.62

20 3 20 5.13 0.01 0.00 0.00 0.00 0.62
21 -5.12 0.06 0.00 0.00 0.00 -0.65

21 3 21 5.09 0.52 0.00 0.00 0.00 0.65
22 -5.08 -0.45 0.00 0.00 0.00 0.01

22 3 22 4.92 -0.22 0.00 0.00 0.00 -0.01
23 -4.92 0.29 0.00 0.00 0.00 -0.34

23 3 23 4.92 0.29 0.00 0.00 0.00 0.34
24 -4.92 -0.22 0.00 0.00 0.00 0.01

24 3 24 5.08 -0.45 0.00 0.00 0.00 -0.01
25 -5.09 0.52 0.00 0.00 0.00 -0.65

'-25 3 25 5.12 0.05 0.00 0.00 0.00 0.65
26 -5.13 0.01 0.00 0.00 0.00 -0.62

26 3 26 5.11 0.53 0.00 0.00 0.00 0.62
27 -5.13 -0.47 0.00 0.00 0.00 0.08

27 3 27 5.04 1.07 0.00 0.00 0.00 -0.08
28 -5.07 -1.01 0.00 0.00 0.00 1.49

28 3 28 4.93 1.57 0.00 0.00 0.00 -1.49
29 -4.97 -1.52 0.00 0.00 0.00 3.60

29 3 29 4.77 2.06 0.00 0.00 0.00 -3.60
30 -4.82 -2.01 0.00 0.00 0.00 6.38

30 3 30 28.56 -6.46 0.00 0.00 0.00 -6.38
31 -28.61 6.51 0.00 0.00 0.00 -2.44

31 3 31 29.18 -3.06 0.00 0.00 0.00 2.44
32 -29.24 3.10 0.00 0.00 0.00 -6.66

32 3 32 29.43 0.07 0.00 0.00 0.00 6.66
33 -29.46 -0.03 0.00 0.00 0.00 -6.60

33 3 33 29.26 3.41 0.00 0.00 0.00 6.60
34 -29.32 -3.39 0.00 0.00 0.00 -1.96

-- 34 3 34 28.78 6.56 0.00 0.00 0.00 1.96
35 -28.85 -6.54 0.00 0.00 - 0.00 6.97

35 3 35 25.49 -4.47 0.00 0.00 0.00 -6.97
36 -25.56 4.48 0.00 I0.00 0. 00 0.84



ATrACHMENT VIII
DI: BABEEOOOO-01717-0200-00003 REV 0 2
[Analysis Page: VM-20 of VIII-27 ITITLE: ESF Ground Support - Structural Steel

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- KIP FEET

MEME LOAD JT

36 3 36
37

37 3 37
38

38 3 38
39

39 3 39
40

40 3 40
41

41 3 41
42

-42 3 42
43

AXIAL SHEAR-Y SHEAR-Z TORSION

25.91
-25.98

25.97
-26.05

25.64
-25.71

30.66
-30.73

31.68
-31.75

32.16
-32.22

32.20
-32.21

-1.46
1.47

-1.54
1.54

-4.86
4.88

9.33
-9.31

5.26
-5.22

1.01
-0.97

-1.61
1.62

0.00
*0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

MOM-Y

0.00
0.00

0.00
0. 00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

MOM-Z

-0.84
-1.16

-1.16
-1.25

1.25
-8.89

8.89
5.64

-5.64
13.85

-13.85
15.40

-15.40
14. 67

************** END OF LATEST ANALYSIS RESULT **************

56. CHECK CODE ALL



ATTACHMiENT VIII
DI: BABEE0000 017174200 00003 REV 02TITLE: ESF Ground Support - Structural Steel Analysis Page: VI-21 of VIII-27

STAAD-III CODE CHECKING - (AISC)

ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED)

I

MEMBER TABLE RESULT/ CRITICAL COND/
FX MY

RATIO/
MZ

LOADING/
LOCATION
LOCATION…-……

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
..

-- 24

25

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X 20

W6X'20

PASS
32.18 C

PASS
32.20 C

PASS
31.74 C

PASS
30.71 C

PASS
25.71 C

PASS
25.97 C

PASS
25.97 C

PASS
25.50 C

PASS
28.79 C

PASS
29.27 C

PASS
29.39 C

PASS
29.22 C

PASS
28.54 C

PASS
4.81 C

PASS
4.97 C

PASS
5.08 C

PASS
5.10 C

PASS
5.12 C

PASS
*5.09 C

PASS
4.92 C

PASS
4.92 C

PASS
5.09 C

PASS
5.12 C

PASS
5.11 C

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0. CO

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

0.837
15.41
0.837

-15.41
0.765

-13. 62
0.575

-8.79
0.535
8.79
0.254
1. 3 0
0.254
1.30
0.468
7.05
0.494

-7. 05
0.474

-6.44
0.486

-6.73
0.485
6.73
0.466
6.38
0.280

-6.38
0.176

-3.60
0.097

-1.49
0.065

-0.62
0.066

-0.65
0. 066
0.65
0.052

-0.34
0.052
0.34
0.066

-0.65
0.066
0.65
0.065
0.62

3
0.46

3
0.00

3
.0.00

3
1.56

3
0.00

3
1.5,S

3
0.00

3
1.37

3
0.00

3
1.37

3
1.36

3
0.00

3
1.36

3
0.00

3
0.00

3
0.00

3
1.36

3
1.36

3
0.00

3
1.37

3
0.00

3
1.36

3
0.00

3
0.00

26 ST W6X 20



AITACHMENT Vm
DI: BABEEOOOO-0171740200400003 REV 0 2

TITLE: ESF Ground Support - Structural Steel Analysis Page: VI-22 of Vm-27
I

2-T UNITS ARE - KIP

kHBER TABLE

FEET (UNLESS OTHERWISE NOTED)

RESULT/ CRITICAL COND/
FX MY

RATIO/
Mz

LOADING/
LOCATION

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6X

W6x

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

PASS
5.07 C

PASS
4.97 C

PASS
4.82 C

PASS
28.56

PASS
29.24 C

PASS
29.40. C

PASS
29.26 C

PASS
28.85 C

PASS
25.49 C

PASS
25.98 C

PASS
26.05 C

PASS
25.71 C

PASS
30.66 C

PASS
31.75 C

PASS
32.22 C

PASS
32.20 C

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-3
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AISC- H1-2
0.00

AlSC- H1-2
0.00

AISC- H1-2
0.00

0.097
1.49
0.176
3.60
0.280
6.38
0.466

-6.38
0.483

-6.66
0.484
6.66
0.480
6..60
0.491
6.97
0.465

-6.97
0.249

-1.16
0.253

-1.25
0.539

-8.89
0.578
8.89
0.774

13.85
0.837

15.40
0.836

-15.40

3
1.36

3
1.36

3
1.37

3
0.00

3
1.37

3
0.00

3
0.00

3
1.36

3
0.00

3
1.36

3
1.56

3
1.57

3
0.00

3
1.57

3.
1.57

3
0.00

************** END OF TABULATED RESULT OF DESIGN **************

57. PLOT DISPLACEMENT FILE
.-58. PLOT BENDING FILE
59. FINISH

*************** END OF STAAD-III ***************

PT SEP 11,1995 TIME= 13:57:46 ******

For questions on STAAD-III/ISDS, contact: *
RESEARCH ENGINEERS, Inc at (714) 974-2500 *
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SUMMARY OF COMPUTER ANALYSES FOR W6X20 STEEL SHAPE H

Analysis
No.

LOAD SCOPE INTERACTION COEFFICIENT MEMBER CONCLUSIONS
Computer Hand calc's

1. STLRV3
20 TONS

2. STLRV3
17 TONS

20 TON
JACK

17 TON
JACK

)Determine
)W6X20
)Jack
)capacity
)

0.964 1.038 3,4,41,42 W6X20 is not
adequate for 20 T jack

W6X20 is adequate
for 17 T jack

m
En

a0
m

0-
C,,

En
0

IE

i
6
El

0.837 0.898 3,4,41,42

c-I-<
. w

O.-

I-

I
ki
iI

N '

t\)
0%

rII

I



ATTACHMENT VIII
DI: BABEEOOOO-01717-0200-00003 REV 02

TITLE: ESF Ground Support - Structural Steel Analysis Page: VIII-27 of VIII-27

ATTACHMENT VIII

CONCLUSIONS

The conclusions of the analyses performed in attachment VIII are:

1. The W6X20 steel shape is adequate for a 17 Ton jacking force, but not for a 20 Ton
jacking force.
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ATTACI[MENT X

FINITE ELEMENT ANALYSIS FOR W8x31 BASE PLATE

Contents

Contents/Purpose/Design Data X- 1
Description X-2
Analysis Methodology (Spring Approach) X-2
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Figure X. 1 X-5
Node Numbering & Dimensions (Spring Model) X-6
Element Numbering (Spring Model) X-7
Loading & Fixed Node Configuration (Spring Model) X-8
Stress Plot (K = 4000 kip/n) 'PLATEZ" X-9
Complete Analysis Results for "PLATEZ" X-10

Purpose

The purpose of this finite element analysis of the W8x31 base plate is to determine if the stress
developed in the plate under the following loading is less than the AISC allowable stress:

Dead + Utility + Rock + Seismic Load (D+U+R+S) = Pa = 121.8 kips (see Design Data).

The AISC Allowable Bending Stress = Fb = 0.75Fy = 0.75(36) (AISC pg 5-48, Eqn F2- 1)
= 27 ksi x 1.333 (1/3 increase for seismic)
=36ksi

The static load case of(D +U + R) is addressed in Attachment III, page Im-65 of this analysis.

Design Data

Base plate dimensions: 12-1/2" x 3/4" x 0'-8" (Attachment mII, pg In - 65)
W8x31 Properties (AISC M016, pg I - 32):

tf= 0.435" bf = 7.995" d = 8.00"
t,= 0.285" A= 9.13"

Design Axial Load on W8x3 1:
P. = 121.8 kips (D+U+R+S, Attachment m, pg HI - 108)

AtchlO 3.wp6
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Description

The 12-112" x 3/4" x 0'-8" base plate is supported by the invert segment curb which is 6-3/4" wide
at the location of bearing contact with the base plate. The invert segment curb is 8" wide with a
blockout for a seal on the side nearest the rock wall of l/2" and a 3/4" chamfer on the interior side
(see Figure X.l on page X-5). The W8x31 steel set ring beam is welded to the base plate with 3"
long fillet welds on the inside of the flanges and on both sides of the web (Attachment IX, page
IX-11).

Analysis Methodology (Spring Approach)

Since the base plate is not fully supported by the invert curb, it cannot be analyzed by the
conventional AISC methods (AISC M016, pg 3-106). The base plate is welded to the W8 at the
flanges and at the web (see above); therefore, the plate is analyzed with only the welded portions
of the flanges and web fixed to the plate at corresponding nodes (see Loading/Fixed Node
Configuration, page X-8), with those same nodes free to deflect vertically (or with vertical springs
depending on location). The base plate area in contact with the invert curb is modeled with
vertical springs to represent the concrete support as described in the following paragraph.

To model the concrete support under the base plate, a spring element is placed at each node that
is in contact with the concrete. A value of 4000 kip/in was chosen as a best estimate spring
stiffiess (constant) to represent the concrete based on the following, assuming the curb acts as a
short column in compression:

Average invert depth = (6-3/4" @ curb & 24" @ center ) so assume X 14"

Assume 12" wide x 14" deep column; Area = A = (12"X 14") =168 in2

E = 57000 (f')1 = 57000 (5000psi)"2 = 4030 ksi (From ACI 318, Section 8.5)

L = Length of column arc length of inverts [(2)(31.01-)/3600 ](25'Xs7) = 13.53 ft

K = stiffness z AE/L = (168 in2)(4030 ksi)/(13.53ftX12in/ft)
=4170 kip/m say = 4000 kip/m

Axial load from the W8 is applied as a pressure loading through the web and flanges of the W8
(see Loading/Fixed Joint Configuration, page X-8). The pressure loading is determined by
dividing the total load ( P. ) by the area the WS member:

121.8 kip / 9.13 in2 = 13.341 ksi

AtchlO 3.wp6
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However, since all the nodes do not have the same tributary area, it was necessary to factor the
spring constant for the remaining nodes by multiplying the ratio of tributary areas by 4000 as
shown in the following example for node number 73:

Approx. tributary area of greatest number of elements = 1.0185*0.938 = 0.9554
Tributary area of node 73 = (1.126+0.80)/2 * 0.93 8 = 0.9033
Spring constant for node 73 = 4000*0.9033/0.9554 3782 x 3800 (rounded)

As shown above, the results were rounded for simplicity. In addition, nodes that occur at the
corners and along the edges are farther reduced by 1/4 and 1/2 respectively, as only 1/4 (comer)
or 1/2 (edge) of the tributary area contributes at these nodes. Each node is also released in the x
and y directions.

The resulting stress plot for the 4000 kip/in case shows a maximum stress contour of 29.54 ksi
(pg X-9), with a maximum stress value of 33.23 ksi (elements 122 and 126, page X-27). The
stress in the plate is below the allowable stress of 36 ksi; therefore, the plate is adequate for the
governing (D+R+U+S) design load of 121.8 kips.

Deviations from Normal Installation

The base plate is designed for the normal condition of relatively uniform bearing on the invert
segment curb as shown on Figure X. 1. However, due to installation conditions, uneven bearing
may occur, in which case the allowable stresses of the AISC and ACI codes might be exceeded as
described below.

Prior to expanding the steel set, the foot segment is installed nominally perpendicular to the tunnel
alignment and as close to the tunnel wall as practical with the base plate bearing flat on the invert
segment curb. As jacking and expansion ofthe steel set occurs, the foot segment may rotate and
move, creating uneven bearing on the invert curb. Rotation and movement of the foot segmert
during the jacking process may occur because of construction and/or erection conditions such as
excavated tunnel shape (out-of-round), accumulation of tolerances, irregularities or voids in the
tunnel walls, or other conditions that may affect the relative alignment of the steel set and
concrete invert. When the foot segment base plate bears unevenly on the concrete invert curb or
when the foot segment base plate is offset toward the tunnel centerline, the plate bearing area will
decrease, increasing the bearing pressure on the concrete and the bending stress in the steel base
plate. Bending of the steel base plate or localized spalling of the concrete curb might occur.
However, excessive offset of the foot segment base plate towards the tunnel centerline is limited
during the jacking/expansion process because if the base plate is offset excessively, the jacking
force cannot be applied, Le. there will be inadequate support for the base plate and the foot
segment will rotate toward the centerline of the tunneL The offset of the base plate should not
exceed 1 inch at any location measured from the face of the curb to the inside face of the W8.
This value was determined on page IE-84 in Attachment m of this analysis.

AtchlO_3.wp6
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Base plate and curb contact in the extreme case may occur initially through a single plate edge
bearing on the concrete curb. To distribute the design load, this bearing condition might spall the
contacted concrete in the localized bearing area until support is achieved through development of
a satisfactory bearing area. In addition, the steel base plate might also deform and assist in
developing a satisfactory bearing area. Provided the foot segment is properly positioned prior to
jacking, localized spalling of the concrete invert curb or distortion of the base plate will not
prohibit the steel set from performing its intended function of providing ground support in the
ESF (invert arrangement will be modified and upgraded prior to incorporation into the
repository).

Localized spalling of the concrete invert curb, obvious distortion of the base plate, or offset of the
base plate exceeding 1 inch (page m-84) should be reported as nonconforming in accordance
with Yucca Mountain Site Characterization Project Procedures so that the supports can be
tracked for further manifestation of loading through ongoing monitoring programs. Reported
nonconforming items will be evaluated according to specific conditions and dispositioned
accordingly.

Conclusions

The 12-1/2" x 3/4" x 0'-8" plate is adequate for the design axial load applied.

AtchlO_3.wp6
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14.
15.
16.
17.
18.
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21.
22.
23.
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STAAD SPACE FINITE ELEMENT ANALYSIS FOR W8X31 BASEPLATE
* THIS ANALYSIS DETERMINES STRESS IN 3/4" BASE PLATE
* SPRING CONSTANTS ARE BASED ON K = 4000 K/IN
* LOADING IS ON WEB AND FLANGES
* PLATE IS FIXED AT WELD LOCATIONS WITH FZ FREE OR KFZ SPRINGS
* FILENAME = "PLATEZ"
UNIT KIP IN
INPUT WIDTH 79
JOINT COORDINATES
1 0.0 0.0 0.0 3 2.252 0.0 0.0
4 3.052 0.0 0.0
5 4.0705 0.0 0.0 7 6.1075.0.0 0.0
8 6.3925 0.0 0.0 11 9.448 0.0 0.0
12 10.248 0.0 0.0
13 11.374 0.0 0.0 14 12.5 0 0
REPEAT ALL 11 0 .435 0 0 .75 0 0 .9383 0 15*0 0 .435 0 0 .315 0 0 .435 0
ELEMENT INCIDENCE
1 1 2 16 15
REPEAT 12 1 1
REPEAT ALL 10 13 14
UNIT KIP INCH
ELEMENT PROPERTIES
1 TO 143 TH 0.75
CONSTANTS
E 29000.0 ALL
DENSITY 0.000283 ALL
BETA 0 ALL
SUPPORTS
72 83 86 97 FIXED BUT FX FY MX MY KFZ 4400
71 84 85 98 FIXED BUT FX FY MX MY KFZ 2200
73 82 87 96 FIXED BUT FX FY MX MY KFZ 3800
75 76 79 80 89 90 93 94 FIXED BUT FX FY MX MY KFZ 4000
49 63 77 91 FIXED BUT KFZ 2600
105 FIXED BUT FX FY MX MY KFZ 2600
50 64 78 92 FIXED BUT KFZ 2600
106 FIXED BUT FX FY MX MY KFZ 2600
133 134 FIXED BUT FX FY MX MY KFZ 600
35 36 FIXED BUT FX FY MX MY KFZ 2300
15 28 FIXED BUT FX FY MX MY KFZ 900
43 56 57 70 99 112 FIXED BUT FX FY MX MY KFZ 2200
127 140 FIXED BUT FX FY MX MY KFZ 500
16 27 FIXED BUT FX FY MX MY KFZ 1800
31 40 FIXED BUT FX FY MX MY KFZ 3400
44 55 58 69 100 111 FIXED BUT FX FY MX MY KFZ 4400
128 139 FIXED BUT FX FY MX)LY KFZ 1000
45 54 59 68 101 110 FIXED BUT FX FY MX MY KFZ 3800
129 138 FIXED BUT FX FY MX MY KFZ 900
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48. 47 48 51 52 61 62 65 66 FIXED BUT FX FY MX MY KFZ 4000
49. 103 104 107 108 FIXED BUT FX FY MX MY KFZ 4000
50. 46 53 60 67 74 81 88 95 102 109 FIXED BUT FX FY MX MY KFZ 3600
51. 29 42 FIXED BUT FX FY MX MY KFZ 2000
52. 30 41 FIXED BUT FX FY MX MY KFZ 4000
53. 33 34 37 38 FIXED BUT FX FY MX MY KFZ 3600
54. 32 39 FIXED BUT FX FY MX MY KFZ 3200
55. 113 126 FIXED BUT FX FY MX MY KFZ 1600
56. 114 125 FIXED BUT FX FY MX MY KFZ 3200
57. 115 124 FIXED BUT FX FY MX MY KFZ 2800
58. 116 123 FIXED BUT FX FY MX MY KFZ 2600
59. 117 118 121 122 FIXED BUT FX FY MX MY KFZ 2900
60. 119 120 FIXED BUT FX FY MX MY KFZ 1900
61. 130 137 FIXED BUT FX FY MX MY KFZ 800
62. 131 132 135 136 FIXED BUT FX FY MX MY KFZ 900
63. 17 26 FIXED BUT KFZ 1500
64. 18 25 FIXED BUT KFZ 1400
65. 19 20 23 24 FIXED BUT KFZ 1600
66. 21 22 FIXED BUT FX FY MX MY KFZ 1000
67. 143 TO 146 FIXED BUT FZ
68. 149 TO 152 FIXED BUT FZ
69. UNIT KIP IN
70. LOAD 1 PRESSURE ON WEB & FLANGES ONLY FROM 121.8 K AXIAL LOAD
71. ELEMENT LOAD
72. 3 TO 11 PRESSURE 13.341
73. 133 TO 141 PRESSURE 13.341
74. 20 33 46 59 72 85 98 111 124 PRESSURE 13.341
75. PERFORM ANALYSIS

P R O B L E M S T A T I S T I C S

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 168/ 143/ 134
ORIGINAL/FINAL BAND-WIDTH = 15/ 15
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 1008
SIZE OF STIFFNESS MATRIX = 96768 DOUBLE PREC. WORDS
TOTAL REQUIRED DISK SPACE = 2.55 MEGA-BYTES

++ PROCESSING ELEMENT STIFFNESS MATRIX. 15: 3:48
++ PROCESSING GLOBAL STIFFNESS MATRIX. 15: 4: 6
++ PROCESSING TRIANGULAR FACTORIZATION. 15: 4:38
++ CALCULATING JOINT DISPLACEMENTS. 15: 5:18
++ CALCULATING MEMBER FORCES. 15: 5:22

76. PRINT SUPPORT REACTIONS
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SUPPORT REACTIONS -UNIT KIP IN STRUCTURE TYPE = SPACE
_________________

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z

72 1 0.00 0.00 0.20 0.00 0.00 0.00
83 1 0.00 0.00 0.20 0.00 0.00 0.00
86 1 0.00 0.00 0.20 0.00 0.00 0.00
97 1 0.00 0.00 0.20 0.00 0.00 0.00
71 1 0.00 0.00 0.09 0.00 0.00 0.00
84 1 0.00 0.00 0.09 0.00 0.00 0.00
85 1 0.00 0.00 0.15 0.00 0.00 0.00
98 1 0.00 0.00 0.15 0.00 0.00 0.00
73 1 0.00 0.00 0.24 0.00 0.00 0.00
82 1 0.00 0.00 0.24 0.00 0.00 0.00
87 1 0.00 0.00 0.15 0.00 0.00 0.00
96 1 0.00 0.00 0.15 0.00 0.00 0.00
75 1 0.00 0.00 0.24 0.00 0.00 0.00
76 1 0.00 0.00 -0.42 0.00 0.00 0.00
79 1 0.00 0.00 -0.42 0.00 0.00 0.00
80 1 0.00 0.00 0.24 0.00 0.00 0.00
89 1 0.00 0.00 0.09 0.00 0.00 0.00
90 1 0.00 0.00 -0.45 0.00 0.00 0.00
93 1 0.00 0.00 -0.45 0.00 0.00 0.00
94 1 0.00 0.00 0.09 0.00 0.00 0.00
49 1 0.00 0.00 -1.29 0.97 0.42 0.00

S 63 1 0.00 0.00 -1.03 0.24 0.59 0.00
77 1 0.00 0.00 -0.94 0.08 0.62 0.00
91 1 0.00 0.00 -0.90 -0.28 0.50 0.00

105 1 0.00 0.00 -1.53 0.00 0.00 0.00
50 1 0.00 0.00 -1.29 0.97 -0.42 0.00
64 1 0.00 0.00 -1.03 0.24 -0.59 0.00
78 1 0.00 0.00 -0.94 0.08 -0.62 0.00
92 1 0.00 0.00 -0.90 -0.28 -0.50 0.00

106 1 0.00 0.00 -1.53 0.00 0.00 0.00
133 1 0.00 0.00 -1.42 0.00 0.00 0.00
134 1 0.00 0.00 -1.42 0.00 0.00 0.00
35 1 0.00 0.00 -2.39 0.00 0.00 0.00
36 1 0.00 0.00 -2.39 0.00 0.00 0.00
15 1 0.00 0.00 -0.03 0.00 0.00 0.00
28 1 0.00 0.00 -0.03 0.00 0.00 0.00
43 1 0.00 0.00 0.14 0.00 0.00 0.00
56 1 0.00 0.00 0.14 0.00 0.00 0.00
57 1 0.00 0.00 0.10 0.00 0.00 0.00
70 1 0.00 0.00 0.10 0.00 0.00 0.00
99 1 0.00 0.00 0.20 0.00 0.00 0.00

112 1 0.00 0.00 0.20 0.00 0.00 0.00
127 1 0.00 0.00 -0.05 0.00 0.00 0.00
140 1 0.00 0.00 -0.05 0.00 0.00 0.00

16 1 0.00 0.00 -0.68 0.00 0.00 0.00
27 1 0.00 0.00 -0.68 0.00 0.00 0.00
31 1 0.00 0.00 -1.64 0.00 0.00 0.00
40 1 0.00 0.00 -1.64 0.00 0.00 0.00
44 1 0.00 0.00 -0.08 0.00 0.00 0.00
55 1 0.00 0.00 -0.08 0.00 0.00 0.00
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JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y mom Z

58
69

100
111
128
139

45
54
59
68

101
110
129
138

47
48
51
52
61
62
65
6 66

103
104
107
108
4 6
53
6 0
67
7 4
8 1
8 8
9 5

102
109

2 9
4 2
3 0
4 1
3 3
3 4
3 7
3 8
3 2
3 9

113
126
114
125

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00

0.15
0. 15

-0.17
-0.17
-0.55
-0.55
-0.36
-0.36
0.14
0.14

-0.57
-0.57
-1.02
-1.02
-0.79
-1.21
-1.21
-0.79
0.07

-0.57
-0.57
0. 07

-1.18s
-1.58
-1.58
-1.18
-0.52
-0.52
0.15
0.15
0.29
0.29
0.16
0.16

-0.80
-0.80

0.10
0. 10

-0.75
-0.75
-3.02
-3.34
-3.34
-3. 02
-2.12
-2.12
0.03
0.03

-1.04
-1.04

0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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JOINT LOAD FORCE-X

115
124
116
123
117
118
121
122
119
120
130
137
131
132
135
136
17
26
18
25
19

, 20
23
24
21
22

143
144
145
146
149
150
151
152

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FORCE-Y

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FORCE-Z

-2.02
-2.02
-2.55
-2.55
-3.57
-4.05
-4.05
-3.57
-2.88
-2.88
-1.20
-1.20
-1.69
-1.97
-1.97
-1.69
-1.32
-1.32
-1.74
-1.74
-2.42
-2.85
-2.85
-2.42
-2.14
-2.14

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.92
1.92
2.89
2.89
3.82
4.18
4.18
3.82
0.00
0.00

-2.70
-3.79
-5.12
-5.64
-5.64
-5.12
-3.79
-2.70

MOM-Y

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.40

-1.40
1.10

-1.10
0.96
1.36

-1.36
-0.96

0.00
0.00
1.59
1.36
1.41
1.92

-1.92
-1.41
-1.36
-1.59

MOM Z

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

END OF LATEST ANALYSIS RESULT ************

77. PRINT ELEMENT STRESSES



DI: BABEEOOOO-01717-0200-00003 REV 0.
AT]ACHEMENT X

alsis Page: X-l of X- 5

.I

Tide:ES-'round SuDIort - Structural Steel An
I

ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

1 1 0.12 -0.12
0.00

0.26 SMIN=
1.19 SMIN=

-0.09
0.00

-1.19 TMAX=
-0.26 TMAX=

0.00
0.00

0.05

TOP : SMAX=
BOTT: SMAX=

0.73 ANGLE= -26.1
0.73 ANGLE= -26.1

2 1 1.34 -0.61
0.00

1.77 SMIN=
1.60 SMIN=

0.14
0.00

-1.60 TMAX=
-1.77 TMAX=

TOP : SMAX=
BOTT: SMAX=

-0.13
0.00

1.68
1.68

ANGLE=
ANGLE=

0.08

15.0
15.0

3 1

TOP : SMAX=
BOTT: SMAX=

3.10 -3.38
0.00

1.15 SMIN=
7.15 SMIN=

1.55 -3.65
0.00

-0.66 SMIN=
7.04 SMIN=

-0.04
0.00

-7.15 TMAX=
-1.15 TMAX=

-0.13
0.00

-7.04 TMAX=
0.66 TMAX=

-0.53
0.00

4.15 ANGLE=
4.15 ANGLE=

-0.59
0.00

3.19 ANGLE=
3.19 ANGLE=

0.30

25.5
25.5

0.19

19.7
19.7

4 1

TOP : SMAX=
BOTT: SMAX=

5 1

TOP : SMAX=
BOTT: SMAX=

1.77 -4.43
0.00

-1.52 SMIN=
9.64 SMIN=

4.48 -3.59
0.00

4.90 SMIN=
12.45 SMIN=

-0.25
0.00

-9.64 TMAX=
1.52 TMAX=

-0.80
0.00

4.06 ANGLE=
4.06 ANGLE=

-0.56
0.00

8.67 ANGLE=
8.67 ANGLE=

0.26

21.9
21.9

0.79

37.7
37.7

6 1 -0.15
0.00

-12.45 TMAX=
-4.90 TMAX=

TOP : SMAX=
BOTT: SMAX=

7 1 0.00 -0.41
0.00

12.36 SMIN=
-2.17 SMIN=

TOP : SMAX=
BOTT: SMAX=

1.16
0.00

2.17 TMAX=
-12.36 TMAX=

-0.15
0.00

-12.45 TMAX=
-4.90 TMAX=

0.20
0.00
5.10 ANGLE=
5.10 ANGLE=

-0.56
0.00

8.67 ANGLE=
8.67 ANGLE=

0.00

0.0
0.0

-0.798 1 -4.48 -3.59
0.00

4.90 SMIN=
12.45 SMIN=

TOP : SMAX=
BOTT: SYAX=

-37.7
-37.7

9 1

TOP : SMAX=
BOTT: SMAX=

-1.77 -4.43
0.00

-1.52 SMIN=
9.64 SMIN=

-1.55 -3.65
0.00

-0.66 SMIN=

-0.25
0.00

-9.64 TMAX=
1.52 TMAX=

-0.13
0.00

-7.04 TMAX=

-0.80
0.00

4.06
4.06

-0.26

ANGLE= -21.9
ANGLE= -21.9

10

TOP :

BOTT:

1

SMAX=

SMAX=

-0.59
0.00

3.19 ANGLE=

-0.19

-19.7
7.04 SMIN= 0.66 TMAX= 3.19 ANGLE= -19.7



DI: BAiBEEOOOO-01717-0200-00003 REV 0O
ATTACHMENT X

ilysis Page: X- Iciof X- 3

I

Titlp! EPF GrnndA Siunnnrt - Strnrihirsd Steel Ains
I

ELEMENT FORCES
--- --------------

FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

11 1 -3.10 -3.38
0.00

-1.15 SMIN=
7.15 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.04
0.00

-7.15 TMAX=
-1.15 TMAX=

0.14
0.00

-1.60 TMAX=
-1.77 TMAX=

-0.53
0.00

4.15
4.15

-0.13
0.00

1.68
1.68

-0.30

ANGLE= -25.5
ANGLE= -25.5

-0.08

ANGLE= -15.0
ANGLE= -15.0

12 1 -1.34 -0.61
0.00

1.77 SMIN=
1.60 SMIN=

TOP : SMAX=
BOTT: SMAX=

13 1 -0.

TOP : SMAX=
BOTT: SMAX=

12 -0.12
0.00

0.26 SMIN=
1.19 SMIN=

33 0.29
0.00

0.03 SMIN=
2.72 SMIN=

-0.09
0.00

-1.19 TMAX=
-0.26 TMAX=

-0.10
0.00

-2.72 TMAX=
-0.03 TMAX=

0.00
0.00

0.73
0.73

-0.05

ANGLE= 26.1
ANGLE= 26.1

14 1 -0.

TOP : SMAX=
BOTT: SMAX=

-0. 15
0.00

1.37 ANGLE=
1.37 ANGLE=

0.13

39.8
39.8

15 1

TOP : SMAX=
BOTT: SMAX=

i 1

TOP : SMAX=
BOTT: SMAX=

1.44 -1.61
0.00

3.61 SMIN=
-2.07 SMIN=

1.97 -3.39
0.00

8.82 SMIN=
-2.09 SMIN=

0.24
0.00

2.07 TMAX=
-3.61 TMAX=

0.22
0.00

2.09 TMAX=
-8.82 TMAX=

0.29
0.00

0.77
0.77

0.81
0.00

3.37
3.37

-0.07

ANGLE= 34.4
ANGLE= 34.4

-0.11

ANGLE= 10.3
ANGLE= 10.3

16

17 1

TOP : SMAX=
BOTT: SMAX=

1.00 -4.19
0.00

11.02 SMIN=
-3.05 SMIN=

0.30
0.00

3.05 TMAX=
-11.02 TMAX=

1.02
0.00

3.98 ANGLE=
3.98 ANGLE=

-0. 09

7.1
7.1

18 1 0.90 -5.30
0.00

TOP : SMAX= 12.89 SMIN=
BOTT: SMAX= -3.36 SMIN=

0.32
0.00

3.36 TMAX=
-12.S9 TMAX=

1.20
0.00

4.77 ANGLE=
4.77 ASGLE=

-0.06

4.0
4.0

19 1 -0.16 -2.95
0.00

4.52 SMIN=
3.83 SMIN= -

TOP : SMAX=
BOTT: SMAX=

0.00
0.00

-3.83 TMAX=
-4.52 TMAX=

0.06
0.00

4.17
4.17

0.39

ANGLE= -42.8
ANGLE= -42.8

20

TOP :
BOTT:

1 0.00 -0.78
0.00

3.67 SMIN=

0.34
0.00

-10.64 TMAX=

-1.00
0.00

7.16 ANGLE=

0.00

0.nSMAX=

SMAX= 10.64 SMIN= -3.67 TMAX= 7.16 ANGLE= 0.0



DI: BABEEOOOO-01717-0200-00003 REV 02
AITACHMENT X

blysis Page: X- 17 of X- I

I
.Tiltip ESqF (round ISiinnnnrt - Strnctural Steel Anm I

ELEMENT FORCES
______________

FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

21 1 0.16 -2.95
0.00

4.52 SMIN=
3.83 SMIN=

0.00
0.00

-3.83 TMAX=
-4.52 TMAX=

0.06
0.00

4.17 ANGLE=
4.17 ANGLE=

-0.39

42.8
42.8

TOP : SMAX=
BOTT: SMAX=

22 1 -0.90 -5.30
0.00

12.89 SMIN=
-3.36 SMIN=

0.32
0.00

3.36 TMAX=
-12.89 TMAX=

1.20
0.00

4.77
4.77

0.06

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

-4.0
-4.0

23 1 -1.00 -4.19
0.00

TOP : SMAX= 11.02 SMIN=
BOTT: SMAX= -3.05 SMIN=

0.30
0.00

3.05 TMAX=
-11.02 TMAX=

1.02
0.00

3.98 ANGLE=
3.98 ANGLE=

0.09

-7.1
-7.1

24 1 -1.97 -3.39
0.00

8.82 SMIN=
-2.09 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.22
0.00

2.09 TMAX=
-8.82 TMAX=

0.24
0.00

2.07 TMAX=
-3.61 TMAX=

0.81
0.00

3.37
3.37

0.29
0.00

0.77
0.77

0.11

ANGLE= -10.3
ANGLE= -10.3

0.07

ANGLE= -34.4
ANGLE= -34.4

25 1 -1.44 -1.61
0.00

3.61 SMIN=
-2.07 SMIN=

TOP : SMAX=
BOTT: SMAX=

26 1

TOP : SMAX=
BOTT: SMAX=

0.33 0.29
0.00

0.03 SMIN=
2.72 SMIN=

-0.10
0.00

-2.72 TMAX=
-0.03 TMAX=

-0.06
0.00

-2.14 TMAX=
-0.20 TMAX=

-0.15
0.00

1.37
1.37

-0.13

ANGLE= -39.8
ANGLE= -39.8

27 1 -0.16 0.25
0.00

0.20 SMIN=
2.14 SMIN=

-0.12
0.00

1.17 ANGLE=
1.17 ANGLE=

0.11

36.7
36.7

TOP : SMAX=
BOTT: SMAX=

28 1

TOP : SMAX=
BOTT: SMAX=

-0.17 -0.12
0.00

0.56 SMIN=
3.13 SMIN=

-0.05
0.00

-3.13 TMAX=
-0.56 TMAX=

-0.05
0.00

-3.64 TMAX=
-0.32 TMAX=

-0.19
0.00

1.85 ANGLE=
1.85 ANGLE=

-0.26
0.00

1.98 ANGLE=
1.98 ANGLE=

0.16

32.8
32.8

0.15

27.5
27.5

29 1 -0.27 -0.39
0.00

0.32 SMIN=
3.64 SMIN=

TOP : SMAX=
BOTT: SMAX=

30 1

TOP : SMAX=
BOTT: SMAX=

-0.33 -0.62
0.00

-0.09 SMIN=
3.85 SMIN=

-0.04
0.00

-3.85 TMAX=
0.09 TMAX=

-0.33
0.00

1.88
1.88

0.11

ANGLE=
ANGLE=

18.3
18.3



DI: BABEE0000-01717-0200-00003 REV 02
AITACIMENT X

alysis Page: X- 16of X-33

I

Title: ESF Ground Sunnnrt - qtrncthiral Steel An!
I

ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

31 1

TOP : SMAX=
BOTT: SMAX=

-0.41 -0.42
0.00

-1.31 SMIN=
4.85 SMIN=

0.07 -0.25
0.00

-0.61 SMIN=
8.64 SMIN=

-0.13
0.00

-4.85 TMAX=
1.31 TMAX=

-0.06
0.00

-8.64 TMAX=
0.61 TMAX=

-0.45
0.00

1.77 ANGLE=
1.77 ANGLE=

-0.80
0.00

4.02 ANGLE=
4.02 ANGLE=

0.05

8.3
8.3

-0.06

-4.8
-4.8

32 1

TOP : SMAX=
BOTT: SMAX=

33 1

TOP : SMAX=
BOTT: SMAX=

0.00 -0.74
0.00

-2.71 SMIN=
12.46 SMIN=

-0.25
0.00

-12.46 TMAX=
2.71 TMAX=

-0.06
0.00

-8.64 TMAX=
0.61 TMAX=

-1.17
0.00

4.87 ANGLE=
4.87 ANGLE=

-0.80
0.00

4.02 ANGLE=
4.02 ANGLE=

0.00

0.0
0.0

0.06

4.8
4.8

34 1 -0.07 -0.25
0.00

-0.61 SMIN=
8.64 SMIN=

TOP : SMAX=
BOTT: SMAX=

35 1

TOP : SMAX=
BOTT: SMAX=

1

TOP : SMAX=
BOTT: SMAX=

0.41 -0.42
0.00

-1.31 SMIN=
4.85 SMIN=

0.33 -0.62
0.00

-0.09 SMIN=
3.85 SMIN=

-0.13
0.00

-4.85 TMAX=
1.31 TMAX=

-0.04
0.00

-3.85 TMAX=
0.09 TMAX=

-0.45 -0.05
0.00

1.77 ANGLE= -8.3
1.77 ANGLE= -8.3

-0.33 -0.11
0.00

1.88 ANGLE= -18.3
1.88 ANGLE= -18.3

3E

37 1 0.27 -0.39
0.00

0.32 SMIN=
3.64 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.05
0.00

-3.64 TMAX=
-0.32 TMAX=

-0.05
0.00

-3.13 TMAX=
-0.56 TMAX=

-0.26 -0.15
0.00

1.98 ANGLE= -27.5
1.98 ANGLE= -27.5

-0.19 -0.16
0.00

1.85 ANGLE= -32.8
1.85 ANGLE= -32.8

38 1 0.17 -0.12
0.00

0.56 SMIN=
3.13 SMIN=

TOP : SMAX=
BOTT: SMAX=

39 1 0.16 0.25
0.00

0.20 SMIN=
2.14 SMIN=

-0.06
0.00

-2.14 TMAX=
-0.20 TMAX=

-0.12 -0.11
0.00

1.17 ANGLE= -36.7
1.17 ANGLE= -36.7

TOP : SMAX=
BOTT: SMAX=

40

TOP:

BOTT:

1 -0.09

SMAX=

SMAX=
0.21

1.07

0.19
0.00

SMIN=

SMIN=

-0.02
0.00

-1.07 TMAX=

-0.21 TMAX=

-0.06
0.00

0.64 ANGLE=

0.64 ANGLE=

0.06

33.6

33.6



DI: BABEEOOOO-01717-0200-00003 REV 0M
AITACEIMENT X

iawysis Page: X- l Vof X- ,Title: ESF Ground Sunort - Structural Steel Ai I

X 'ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

41 1 -0.16 0.20
0.00

0.03 SMIN=
2.00 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.03
0.00

-2.00 TMAX=
-0.03 TMAX=

-0.07
0.00

-3.04 TMAX=
0.53 TMAX=

-0.16
0.00

1.02
1.02

-0.27
0.00

1.25
1.25

ANGLE=
ANGLE=

23. 6
23.6

0.07

42 1 -0.16 0.33
0.00

-0.53 SMIN=
3.04 SMIN=

0.06

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

16.3
16.3

43 1 -0.19 0.31
'0.00

-1.33 SMIN=
3.75 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.13
0.00

-3.75 TMAX=
1.33 TMAX=

-0.22
0.00

-4.44 TMAX=
2.29 TMAX=

-0.35
0.00

1.21 ANGLE=
1.21 ANGLE=

-0.41
0.00

1.08 ANGLE=
1.08 ANGLE=

0.03

7.0
7.0

-0.0244 1 -0.06 0.55
0.00

-2.29 SMIN=
4.44 SMIN=

TOP : SMAX=
BOTT: SMAX=

-6.0
-6.0

45 1 1.30 0.09
0.00

2.14 SMIN=
2.12 SMIN=

0.15
0.00

-2.12 TMAX=
-2.14 TMAX=

-0.15
0.00

2. 13
2. 13

-0.13

ANGLE= -20.3
ANGLE= -20.3

TOP : SMAX=
BOTT: SMAX=

1 O.00 -1.11
0.00

0.00 SMIN=
0.00 SMIN=

0.00
0.00

0.00 TMAX=
0.00 TMAX=

0.00
0.00

0.00
0.00

0.00

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

90.0
90.0

47 1

TOP : SMAX=
BOTT: SMAX=

-1.30 0.09
0.00

2.14 SMIN=
2.12 SMIN=

0.06 0.55
0.00

-2.29 SMIN=
4.44 SMIN=

0.15
0.00

-2.12 TMAX=
-2.14 TMAX=

-0.22
0.00

-4.44 TMAX=
2.29 TMAkX=

-0.15
0.00

2.13 ANGLE=
2.13 ANGLE=

-0.41
0.00

1.08 ANGLE=
1.08 ANGLE=

0.13

20.3
20.3

0.02

6.0
6.0

48 1

TOP : SMAX=
BOTT: SVAX=

49 1 0.19 0.31
0.00

-1.33 SMIN=
3.75 SMIN=

TOP : SMAX=
BOTT: SMAX-.

-0.13
0.00

-3.75 TMAX=
1.33 TMAX=

-0.07
0.00

-3.04 TMAX=

0.53 TMAX=

-0.35
0.00

1.21
1.21

-0.27

-0.03

ANGLE= -7.0
ANGLE= -7.0

50 1 0.16

TOP : SMAX=

BOTT: SMAX=

-0.53

3.04

0.33
0.00

SMIN=

SMIN=

-0.06
0.00

1.25 ANGLE= -16.3

1.25 ANGLE= -16.3



DI: BABEEOOOO-01717-0200-00003 REV 0'2
AITACHMENT X

alysis Page: X-10of X-;32

I

Title: ESF Ground Sunnort - Structural Steel Ana
I

_ ELEMENT FORCES
- - - - - - - -

FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

51 1 0.16 0.20
0.00

0.03 SMIN=
2.00 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.03
0.00

-2.00 TMAX=
-0.03 TMAX=

-0.02
0.00

-1.07 TMAX=
-0.21 TMAX=

-0.16
0.00

-0.07

1.02 ANGLE= -23.6
1.02 ANGLE= -23.6

52 1 0.09 0.19
0.00

0.21 SMIN=
1.07 SMIN=

-0.06
0.00

0.64
0.64

TOP : SMAX=
BOTT: SMAX=

-0.06

ANGLE= -33.6
ANGLE= -33.6

53 1 -0.01 0.06
0.00

0.08 SMIN=
0.19 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.00
0.00

-0.19 TMAX=
-0.08 TMAX=

-0.01
0.00

-0.64 TMAX=
0.02 TMAX=

-0.01
0.00

0.13 ANGLE=
0.13 ANGLE=

-0.06
0.00

0.31 ANGLE=
0.31 ANGLE=

0.01

90.0
90.0

0.01

15.5
15.5

54 1 -0.08 0.07
0.00

-0.02 SMIN=
0.64 SMIN=

TOP : SMAX=
BOTT: SMAX=

55 1 -0.12 0.12
0.00

-0.35 SMIN=
1.18 SMIN=

-0.04
0.00

-1.18 TMAX=
0.35 TMAX=

-0.11
0.00

0.41 ANGLE=
0.41 ANGLE=

TOP : SMAX=
BOTT: SMAX=

0.01

10.4
10.4

56 1 -0.15 0.13
0.00

-1.28 SMIN=
1.63 SMIN=

-0.12
0.00

-1.63 TMAX=
1.28 TMAX=

TOP : SMAX=
BOTT: SMAX=

-0.15
0.00

0.17
0.17

ANGLE=
ANGLE=

0.01

9.5
9.5

5.: r1

TOP : SMAX=
BOTT: SMAX=

1

0.04 0.18
0.00

-1.66 SMIN=
2.06 SMIN=

1.12 -0.05
0.00

2.58 SMIN=
-0.13 SMIN=

-0.19
0.00

-2.06 TMAX=
1.66 TMAX=

0.24
0.00

0.13 TMAX=
-2.58 TMAX=

-0.16
0.00

0.20 ANGLE=
0.20 ANGLE=

0.02
0.00

1.22 ANGLE=
1.22 ANGLE=

0.00

2.3
2.3

-0.03

-6.6
-6.6

5E

TOP : SMAX=
BOTT: SMAX=

59 1 0.00 -0.39
0.00

0.00 SMIN=
0.00 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.00
0.00

0.00 TKAX=
0. 00 TMAX=

0.00 0.00
0.00

0.00 ANGLE= 90.0
0.00 ANGLE= 90.0

60

TOP :

BOTT:

1 -1.12

SMAX=

SMAX=

2.58

-0.13

-0.05
0.00

SMIN=

SMIN=

0.24
0.00

0.13 TMAX=

-2.58 TMAX=

0.02
0.00

1.22 ANGLE=

0.03

6.6

1.22 ANGLE= 6.6



DI: BABEE0000-0 1717-0200-00003 REV 02
ATTACHMENT X

Ilysis Page: X-71of X-$'>
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ITitlcE r d Sutmort - Structural Steel An.:
--W-

ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

61 1 -0.04 0.18
0.00

-1.66 SMIN=
2.06 SMIN=

-0.19
0.00

-2.06 TMAX=
1.66 TMAX=

-0. 16
0.00

0.20 ANGLE=
O.20 ANGLE=

TOP : SMAX=
BOTT: SMAX=

0.00

-2.3
-2.3

62 1 0.15 0.13
0.00

TOP : SMAX= -1.28 SMIN=
BOTT: SMAX= 1.63 SMIN=

-0.12
0.00

-1.63 TMAX=
1.28 TMAX=

-0.15
0.00

0.17
0.17

-0.01

ANGLE= -9.5
ANGLE= -9.5

63 1

TOP : SMAX=
BOTT: SMAX=

0.12 0.12
0.00

-0.35 SMIN=
1.18 SMIN=

0.08 0.07
0.00

-0.02 SMIN=
0.64 SMIN=

-0.04
0.00

-1.18 TMAX=
0.35 TMAX=

-0.01
0.00

-0.64 TMAX=
0.02 TMAX=

-0.11
0.00

0.41
0.41

-0.06
0.00

0.31
0.31

-0.01

ANGLE= -10.4
ANGLE= -10.4

-0.01

ANGLE= -15.5
ANGLE= -15.5

64 1

TOP : SMAX=
BOTT: SMAX=

65 1 0.01 0.06
0.00

0.08 SMIN=
0.19 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.00
0.00

-0.19 TMAX=
-0.08 TMAX=

-0.01
0.00

-0.43 TMAX=
-0.08 TMAX=

-0.01
0.00

0.13
0.13

-0.03
0.00

0.25
0.25

-0.01

ANGLE= 90.0
ANGLE= 90.0

-0.02

ANGLE= -32.8
ANGLE= -32.8

66 1 -0.02 -0.12
0.00

0.08 SMIN=
0.43 SMIN=

TOP : SMAX=
BOTT: SMAX=

67 1 -0.10 -0.15
0.00

-0.04 SMIN=
0.99 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.01
0.00

-0.99 TMAX=
0.04 TMAX=

-0.04
0.00

-1.66 TMAX=
0.44 TMAX=

-0. 09
0.00

0.47
0.47

-0.02

ANGLE= -16.0
ANGLE= -16.0

68 1 -0.13 -0.25
0.00

-0.44 SMIN=
1.66 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.15
0.00

0.61 ANGLE=
0.61 ANGLE=

-0.02

-9.6
-9. 6

69 1 -0.16 -0.27
0.00

-1.38 SMIN=
2.23 SMIN=

-0.13
0.00

-2.23 TMAX=
1.38 TMAX=

-0.21
0.00

0.42
0.42

TOP : SMAX=
BOTT: SMAX=

0.00

ANGLE= -3.2
ANGLE= -3.2

70

TOP:

BOTT:

1 -0.02

SMAX=

SMAX=

-2.10

2.63

-0.37
0.00

SMIN=

SMIN=

1 -0.20
) 0.00

-2.63 TMAX=

-0.24
0.00

0.26 ANGLE=

0.02

21.2

2.10 TKAX= 0.26 ANGLE= 21.2



DI: BABEEOOOO-01717-0200-00003 REV 02
A¶TACHMENT X

lYSi;s Page: X-I2-of X- 53

I

Title: ESF G-rund ;urnnnrt - Stmeunral qteel An-.
I

ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

71 1 1.18 -0.33
0.00

2.28 SMIN=
0.49 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.21
0.00

-0.49 TMAX=
-2.28 TMAX=

0.00
0.00

0.00 TMAX=
0.00 TMAX=

-0.04
0.00

1.39 ANGLE=
1.39 ANGLE=

0.03

7. 3
.7 .1

72 1 0.00 -0.18
0.00

0.00 SMIN=
0.00 SMIN=

0.00
0.00

0.00
0.00

I . >5

0.00

90.0
90.0

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

73 1*

TOP : SMAX=
BOTT: SMAX=

-1.18 -0.33
0.00

2.28 SMIN=
0.49 SMIN=

0.02 -0.37
0.00

-2.10 SMIN=
2.63 SMIN=

0.21
0.00

-0.49 TMAX=
-2.28 TMAX=

-0.20
0.00

-2.63 TMAX=
2.10 TMAX=

-0.04
0.00

1.39
1.39

-0.24
0.00

0.26
0.26

-0.03

ANGLE= -7.3
ANGLE= -7.3

-0.02

ANGLE= -21.2
ANGLE= -21.2

74 1

TOP : SMAX=
BOTT: SMAX=

7 5 1

TOP : SMAX=
BOTT: SMAX=

1

TOP : SMAX=
BOTT: SMAX=

0.16 -0.27
0.00

-1.38 SMIN=
2.23 SMIN=

0.13 -0.25
0.00

-0.44 SMIN=
1.66 SMIN=

-0.13
0.00

-2.23 TMAX=
1.38 TMAX=

-0.04
0.00

-1.66 TMAX=
0.44 TMAX=

-0.21
0.00

0.42 ANGLE=
0.42 ANGLE=

-0.15
0.00

0.61 ANGLE=
0.61 ANGLE=

0.00

3.2
3.2

0.02

9.6
9.6

76

771 1

TOP : SMAX=
BOTT: SMAX=

1

0.10 -0.15
0.00

-0.04 SMIN=
0.99 SMIN=

-0.01
0.00

-0.99 TMAX=
0.04 TMAX=

-0.01
0.00

-0.43 TMAX=
-0.08 TMAX=

-0.09
0.00

0.47 ANGLE=
0.47 ANGLE=

-0.03
0.00

0.25 ANGLE=
0.25 ANGLE=

0.02

16.0
16.0

0.02

32.8
32.8

78 0.02 -0.12
0.00

0.08 SMIN=
0.43 SMIN=

TOP : SMAX=
BOTT: SMAX=

79 1 -0.13 -0.32
0.00

0.12 SMIN=
1.89 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.03
0.00

-1.89 TMAX=
-0.12 TMAX=

-0.13
0.00

1.01
1.01

-0.08

ANGLE= -28.6
ANGLE= -28.6

80

TOP :

BOTT:

1 -0.23

SMAX=

SMAX=

-0.12

3.19

-0.31
0.00

SMIN=

SMIN=

-0.05
0.00

-3.19 TMAX=

0.12 TMAX=

-0.26
0.00

1.54

1.54

-0.10

ANGLE=

ANGLE=

-21.7

-21.7



Dr: BABEEOOOO-01717-0200-00003 REV 01
AlTACEMENT X

a1ysis Page: X-1Wof X-33
I

Title: ESF Ground Sumoort - Structural Steel Ant

.;-.ELEMENT FORCES
…_____________

FORCE OR STRESS =

ELEMENT LOAD

FORCE,LENGTH UNITS= KIP IN

FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

QX QY
FX

MX
FY

MY
FXY

MXY

81 1 -0.23 -0.47
0.00

-0.76 SMIN=
4.54 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.10
0.00

-4.54 TMAX=
0.76 TMAX=

-0.16
0.00

-5.65 TMAX=
1.59 TMAX=

-0.40
0.00

1.89
1.89

-0. 09

ANGLE= -15.3
ANGLE= -15.3

82 1 -0.26 -0.48
0.00

-1.59 SMIN=
5.65 SMIN=

-0.52
0.00

2.03 ANGLE=
2.03 ANGLE=

-0.05

-8.2
-8.2

TOP : SMAX=
BOTT: SMAX=

83 1 -0.11 -0.65
0.00

-2.56 SMIN=
6.51 SMIN=

-0.24
0.00

-6.51 TMAX=
2.56 TMAX=

-0.61
0.00

1.97 ANGLE=
1.97 ANGLE=

0.01

2.0
2.0

TOP : SMAX=
BOTT: SMAX=

84 1 0.77 -0.77
0.00

-0.16 SMIN=
6.69 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.02
0.00

-6.69 TMAX=
0.16 TMAX=

0.06
0.00

-7.08 TMAX=
-0.62 TMAX=

-0.62
0.00

3.26
3.26

-0.66
0.00

3.85
3.85

0.04

ANGLE=
ANGLE=

3.8
3.8

85 1 0.00 -0.45
0.00

0.62 SMIN=
7.08 SMIN=

0.00

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

0.0
0.0

86 1

TOP : SMAX=
BOTT: SMAX=

-0.77 -0.77
0.00

-0.16 SKIN=
6.69 SMIN=

-0.02
0.00

-6.69 TMAX=
0.16 TMAX=

-0.62
0.00

3.26
3.26

-0.04

ANGLE= -3.8
ANGLE= -3.8

87 1

TOP : SMAX=
BOTT: SMAX=

0. 11 -0. 65
0.00

-2.56 SMIN=
6.51 SMIN=

-0.24
0.00

-6.51 TMAX=
2.56 TMAX=

-0.61
0.00

1.97
1.97

-0.01

ANGLE=
ANGLE=

-2.0
-2.0

88 1

TOP : SMAX=
BOTT: SMAX=

89 1

0.26 -0.48
0.00

-1.59 SMIN=
5.65 SMIN=

0.23 -0.47
0.00

-0.76 SMIN=
4.54 SMIN=

-0.16
0.00

-5.65 TMAX=
1.59 TMAX=

-0.10
0.00

-4.54 TMAX=
0.76 TMAX=

-0.52
0.00

2.03 ANGLE=
2.03 ANGLE=

-0.40
0.00

1.89 ANGLE=
1.89 ANGLE=

0.05

8.2
8.2

0.09

15.3
15.3

TOP : SMAX=
BOTT: SMAX=

90 1 0.23 -0.31
0.00

-0.12 SMIN=

-0.05
0.00

-3.19 TMAX=

-0.26
0.00

1.54 ANGLE=

0.10

21.7TOP : SMAX=

BOTT: SMAX= 3.19 SMIN= 0.12 TMAX= 1.54 ANGLE= 21.'7



DI: BABEEOOOO-01717-0200-00003 REV 02
ATTACHMENT X

adyis Page: X-?4of X-

I

Title: ESF Crnmundl innnrt - Strnjral Qtpel An:
r^,~~ I. ._,. I

;--ELEMENT FORCES
______________

FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

91 1 0.13 -0.32
0.00

0.12 SMIN=
1.89 SMIN=

-0.03
0.00

-1.89 TMAX=
-0.12 TMAX=

-0.13
0.00

1.01
1.01

0.08

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

28.6
28.6

92 1 -0.26 -0.41
0.00

0.06 SMIN=
3.61 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.07
0.00

-3.61 TMAX=
-0.06 TMAX=

-0.05
0.00

-4.22 TMAX=
-0.47 TMAX=

-0.26
0.00

1.84
1.84

-0.30
0.00

2.34
2.34

-0.15

ANGLE= -28.9
ANGLE= -28.9

-0.18

ANGLE= -27.5
ANGLE= -27.5

93 1 -0.07 0.21
0.00

0.47 SMIN=
4.22 SMIN=

TOP : SMAX=
BOTT: SMAX=

94 1 -0.11 0.62
0.00

-0.05 SMIN=
4.80 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.09
0.00

-4.80 TMAX=
0.05 TMAX=

-0.06
0.00

-5.08 TMAX=
0.09 TMAX=

-0.37
0.00

2.37
2.37

-0.43
0.00

2.50
2.50

-0.17

ANGLE= -25.6
ANGLE= -25.6

-0.14

ANGLE= -18.5
ANGLE= -18.5

95 1 -0.29 0.94
0.00

-0.09 SMIN=
5.08 SMIN=

TOP : SMAX=
BOTT: SMAX=

96 1

TOP : SMAX=
BOTT: SMAX=

-0.41 0.93
0.00

-1.45 SMIN=
6.64 SMIN=

0.20 0.04
0.00

-0.88 SMIN=
9.29 SMIN=

-0.15
0.00

-6.64 TMAX=
1.45 TMAX=

-0.08
0.00

-9.29 TMAX=
0.88 TMAX=

-0.61
0.00

2.59
2.59

-0.08

ANGLE= -9.9
ANGLE= -9.9

97 1 -0.87
0.00

4.20 ANGLE=
4.20 ANGLE=

-0.04

-2.8
-2.8

TOP : SMAX=
BOTT: SMAX=

98 1

TOP : SMAX=
BOTT: SMAX=

0.00 -1.21
0.00

-0.81 SMIN=
11.03 SMIN=

-0.08
0.00

-11.03 TMAX=
0.81 TMAX=

-0.08
0.00

-9.29 TMAX=
0.88 TMAX=

-1.03
0.00

5.11 ANGLE=
5.11 ANGLE=

-0.87
0.00

4.20 ANGLE=
4.20 ANGLE=

0.00

0.0
0.0

0.04

2.8
2.8

99 1

TOP : SMAX=
BOTT: SMAX=

-0.20 0.04
0.00

-0.88 SKIN=
9.29 SMIN=

100 1 0.41 0.93
0.00

-1.45 SMIN=

-0.15
0.00

-6.64 TMAX=

-0.61
0.00

2.59 ANGLE=

0.08

9.9TOP : SMAX=

BOTT: SMAX= 6.64 SMIN= 1.45 TMAX= 2.59 ANGLE= 9.9



DI: BABEEOOOO-01717-0200-00003 REV 02
A1TACEHMENT X

alysis Page: X-?5of X- 3

I

Title: ES_ Ground SunA - Structual Steel An_ I

._ ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

101 1

TOP : SMAX=
BOTT: SMAX=

0.29 0.94
0.00

-0.09 SMIN=
5.08 SMIN=

0.11 0.62
0.00

-0.05 SMIN=
4.80 SMIN=

-0.06
0.00

-5.08 TMAX=
0.09 TMAX=

-0.09
0.00

-4.80 TMAX=
0.05 TMAX=

-0.43
0.00

2.50 ANGLE=
2.50 ANGLE=

-0.37
0.00

2.37 ANGLE=
2.37 ANGLE=

0.14

18.5
18.5

0.17

25.6
25.6

102 1

TOP : SMAX=
BOTT:. SMAX=

103 1 0.07 0.21
0.00

0.47 SMIN=
4.22 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.05
0.00

-4.22 TMAX=
-0.47 TMAX=

-0.07
0.00

-3.61 TMAX=
-0.06 TMAX=

-0.30
0.00

2.34 ANGLE=
2.34 ANGLE=

-0.26
0.00

1.84 ANGLE=
1.84 ANGLE=

0.18

27.5
27.5

0.15

28.9
28.9

104 1 0.26 -0.41
0.00

0.06 SMIN=
3.61 SMIN=

TOP : SMAX=
BOTT: SMAX=

105 1

TOP : SMAX=
BOTT: SMAX=

-0.31 -0.09
0.00

-0.30 SMIN=
3.71 SMIN=

0.93 2.16
0.00

1.84 SMIN=
-0.11 SMIN=

-0. 10
0.00

-3.71 TMAX=
0.30 TMAX=

0.09
0.00

0.11 TMAX=
-1.84 TMAX=

-0.28 -0.13
0.00

1.70 ANGLE= -27.9
1.70 ANGLE= -27.9

0.09 -0.08
0.00

0.87 ANGLE= 90.0
0.87 ANGLE= 90.0

106 1

TOP : SMAX=
BOTT: SMAX=

107 1

TOP : SMAX=
BOTT: SMAX=

0.77 4.21
0.00

5.94 SMIN=
-1.36 SMIN=

0.35 5.25
0.00

8.01 SMIN=
-2.71 SMIN=

0.14
0.00

1.36 TMAX=
-5.94 TMAX=

0.26
0.00

2.71 TMAX=
-8.01 TMAX=

0.54 -0.08
0.00

2.29 ANGLE= 10.9
2.29 ANGLE= 10.9

108 1

TOP : SMAX=
BOTT: SMAX=

0.74
0.00

2.65 ANGLE=
2.65 ANGLE=

-0.07

8.1
8.1

109

TOP :
BOTT:

110

1 -0.02 6.27
0.00

8. 3 3 SMIN=
-1. 73 SMIN=

SMAX=
SMAX=.

0.20
0.00

1.73 TMAX=
-8.33 TMAX=

0.11
0.00

-5.39 TMAX=

-3.39 TMAX=

0.74 -0.15
0.00

3.30 ANGLE= 14.0
3.30 ANGLE= 14.0

-0.30 -0.36
0.00

4.39 ANGLE= -30.2

4.39 ANGLE= -30.2

1

TOP : SMAX=

BOTT: SMAX=

-0.51 4.02
0.00

3.39 _SMIN=

5.39 SMIN=



DI: BABEEOOOO-01717-0200-00003 REV Ot
AlTACHMENT X

alss Page: X- 2c-of X-35

I

Tite:- ESF Ground Sunnort - Strural 5.teel- An

ELEMENT FORCES

FORCE OR STRESS =

ELEMENT LOAD

FORCE,LENGTH UNITS= KIP IN

FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

QX QY
FX

MX
FY

MY
FXY

MXY

111 1 0.00 1.50
0.00

-0.21 SMIN=
13.57 SKIN=

TOP : SMAX=
BOTT: SMAX=

-0.02
0.00

-13.57 TMAX=
0.21 TMAX=

0.11
0.00

-5.39 TMAX=
-3.39 TMAX=

-1.27
0.00

6.68 ANGLE=
6.68 ANGLE=

-0.30
0.00

4.39 ANGLE=
4.39 ANGLE=

0.00

0.0
0.0

0.36112 1 0.51 4.02
0.00

3.39 SMIN=
5.39 SMIN=

TOP : SMAX=
BOTT: SMAX=

30.2
30.2

113 1 0.02 6.27
0.00

8.33 SMIN=
-1.73 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.20
0.00

1.73 TMAX=
-8.33 TMAX=

0.26
0.00

2.71 TMAX=
-8.01 TMAX=

0.74
0.00

3.30
3.30

0.74
0.00

2.65
2.65

0.15

ANGLE= -14.0
ANGLE= -14.0

0.07

ANGLE= -8.1
ANGLE= -8.1

114 1 -0.35 5.25
0.00

8.01 SMIN=
-2.71 SMIN=

TOP : SMAX=
BOTT: SMAX=

115 1 -0.77 4.21
0.00

5.94 SMIN=
-1.36 SMIN=

0.14
0.00

1.36 TMAX=
-5.94 TMAX=

0.54
0.00

2. 29
2. 29

0.08

ANGLE= -10.9
ANGLE= -10.9

TOP : SMAX=
BOTT: SMAX=

116 1 -0.93 2.16
0.00

1.84 SMIN=
-0.11 SMIN=

0.09
0.00

0.11 TMAX=
-1.84 TMAX=

0.09
0.00

0.87
0.87

0.08

TOP : SMAX=
BOTT: SMAX=

ANGLE=
ANGLE=

90.0
90.0

117 1 0.31 -0.09
0.00

-0.30 SMIN=
3.71 SMIN=

TOP : SMAX=
BOTT: SMAX=

I -0.10
0.00

-3.71 TMAX=
0.30 TMAX=

-0.11
0.00

-3.85 TMAX=
0.06 TMAX=

-0.28
0.00

1.70 ANGLE=
1.70 ANGLE=

-0.26
0.00

1.89 ANGLE=
1.89 ANGLE=

0.13

27.9
27.9

-0.16118 1 -0.35 -0.18
0.00

-0.06 SMIN=
3.85 SMIN=

TOP : SMAX=
BOTT: SMAX=

-31.9
-31.9

119 1 2.69 3.05
*0.00

9.79 SMIN=
-2.56 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.45
0.00

2.56 TMAX=
-9.79 TMAX=

0.71
0.00

3.61
3.61

0.31

ANGLE= -33.6
ANGLE= -33.6

120

TOP :

BOTT:

1 3.80

SMAX=

SMAX=

22.18

-4.41

5.90
0.00

SMIN=

SMIN=

0.51
0.00

4.41 TMAX=

-22.18 TMAX=

1.99
0.00

8.89

8.89

0.38

ANGLE= -Vt-;

ANGLE= -13.6



DI: BABEEOOOO-01717-0200-00003 REV 02
AITACMEENT X

dysis Page: X-17of X- 33

I .

Tiflep ESFZ Orwniind qiinnnrt - Stnicthirql SteelA An!

ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

121 1

TOP : SMAX=
BOTT: SMAX=

2.54 7.18
0.00

26.42 SMIN=
-6.14 SMIN=

2.76 9.63
0.00

33.23 SMIN=
-7.75 SMIN=

0.64
0.00

6.14 TMAX=
-26.42 TMAX=

0.76
0.00

7.75 TMAX=
-33.23 TMAX=

2.42 0.34
0.00

10.14 ANGLE= -10.4
10.14 ANGLE= -10.4

122 1 3.08
0.00

12.74 ANGLE=
12.74 ANGLE=

0.28

-6.7
-6.7

TOP : SMAX=
BOTT: SMAX=

123 1

TOP : SMAX=
BOTT: SMAX=

0.63 5.67
0.00

14.56 SMIN=
2.51 SMIN=

0.00 3.38
0.00

12.45 SKIN=
12.85 SKIN=

0.17
0.00

-2.51 TMAX=
-14.56 TMAX=

1.17
0.00

-12.85 TMAX=
-12.45 TMAX=

0.96
0.00

8.53 ANGLE=
8.53 ANGLE=

-1.20
0.00

12.65 ANGLE=
12.65 ANGLE=

-0.70

30.2
30.2

0.00

0.0
0.0

124 1

TOP : SMAX=
BOTT: SMAX=

125 1 -c

TOP : SMAX=
BOTT: SMAX=

1.63 5.67
0.00

14.56 SMIN=
2.51 SMIN=

2.76 9.63
0.00

33.23 SMIN=
-7.75 SMIN=

0.17
0.00

-2.51 TMAX=
-14.56 TMAX=

0.76
0.00

7.75 TMAX=
-33.23 TMAX=

0.96 0.70
0.00

8.53 ANGLE= -30.2
8.53 ANGLE= -30.2

126 1 -2 3.08
0.00

12.74 ANGLE=
12.74 ANGLE=

-0.28

6.7
6.7

TOP : SMAX=
BOTT: SMAX=

127 1 -2.54 7.18
0.00

26.42 SMIN=
-6.14 SMIN=

0.64
0.00

6.14 TMAX=
-26.42 TMAX=

2.42 -0.34
0.00

10.14 ANGLE= 10.4
10.14 ANGLE= 10.4

TOP : SMAX=
BOTT: SMAX=

128 1 -3.80 5.90
0.00

TOP : SMAX= 22.18 SMIN=
BOTT: SYAX= -4.41 SMIN=

0.51,
0.00

4.41 TMAX=
-22.18 TRAX=

1.99 -0.38
0.00

8.89 ANGLE= 13.6
8.89 ANGLE= 13.5

129 1 -2.69 3.05
0.00

9.79 SMIN=
-2.56 SMIN=

TOP : SMAX=
BOTT: SMAX=

0.45
0.00

2.56 TMAX=
-9.79 TMAX=

-0.11
0.00

-3.85 TMAX=

0.06 TMAX=

0.71 -0.31
0.00

3.61 ANGLE= 33.6
3.61 ANGLE= 33.6

-0.26 0.16
0.00

1.89 ANGLE= 31.9

1.89 ANGLE= 31.9

130 1 0.35

TOP : SMAX=

BOTT: SMAX=
-0.06

3.85

-0.18
0.00

SMIN=

SMIN=



DI: BABEE0000-01717-0200-00003 REV 0O
A1TACL{MENT X

alvsis Page: X-2.°of X-33

I

Tiftl. P~F Crlruln¶A -.Cnn- _ Cw4 - C l A-..
*'* ~ ~ fl~%LL~i .~t~jy~.7LL - LULL1 GiLL 1

I

_- ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

131 1 0.28 0.12
0.00

0.63 SMIN=
1.34 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.07
0.00

-1.34 TMAX=
-0.63 TMAX=

0.20
0.00

-1.39 TMAX=
-2.17 TMAX=

0.00
0.00

0.98 ANGLE=
0.98 ANGLE=

-0.13
0.00

1.78 ANGLE=
1.78 ANGLE=

-0.09

33.6
33.6

-0.02

-4.1
-4. 1

132 1 1.20 0.60
0.00

2.17 SMIN=
1.39 SMIN=

TOP : SMAX=
BOTT: SMAX=

133 1' 3.

TOP : SMAX=
BOTT: SMAX=

72 3.58
0.00

1.60 SMIN=
8.27 SMIN=

29 3.67
0.00

0.09 SMIN=
7.86 SMIN=

-0.06
0.00

-8.27 TMAX=
-1.60 TMAX=

-0.14
0.00

-7.86 TMAX=
-0.09 TMAX=

-0.57 -0.38
0.00

4.93 ANGLE= -28.1
4.93 ANGLE= -28.1

-0.58 -0.30
0.00

3.98 ANGLE= -26.9
3.98 ANGLE= -26.9

134 1 2.

TOP : SMAX=
BOTT: SMAX=

135 1

TOP : SMAX=
BOTT: SMAX=

136 1

2.96 4.54
0.00

-0.63 SMIN=
11.31 SMIN=

6.11 3.60
0.00

7.84 SMIN=
14.93 SMIN=

-0.27
0.00

-11.31 TMAX=
0.63 TMAX=

-0.14
0.00

-14.93 TMAX=
-7.84 TMAX=

-0.85 -0.41
0.00

5.34 ANGLE= -27.2
5.34 ANGLE= -27.2

-0.53 -1.05
0.00

11.39 ANGLE= -39.7
11.39 ANGLE= -39.7

* TOP : SMAX=
BOTT: SMAX=

137 1 0.00 -1.60
0.00

18.55 SMIN=
-5.47 SMIN=

TOP : SMAX=
BOTT: SMAX=

1.74
0.00

5.47 TMAX=
-18.55 TMAX=

-0.14
0.00

-14.93 TMAX=
-7.84 TMAX=

0.51
0.00

6.54 ANGLE=
6.54 ANGLE=

-0.53
0.00

11.39 ANGLE=
11.39 ANGLE=

0.00

0.0
0.0

1.05

39.7
39.7

138 1 -6.11 3.60
0.00

7.84 SMIN=
14.93 SMIN=

TOP : SMAX=
BOTT: SMAX=

139 1 -2.96 4.54
0.00

-0.63 SMIN=
11.31 SMIN=

TOP : SMAX=
BOTT: SMAX=

-0.27
0.00

-11.31 TMAX=
0.63 TMAX=

-0.14
0.00

-7.86 TMAX=

-0.09 TMAX=

-0.85
0.00

5.34 ANGLE=
5.34 ANGLE=

-0.58
0.00

3.98 ANGLE=

3.98 ANGLE=

0.41

27.2
27.2

0.30

26.9

26.9

140

TOP :

F BOTT:

1 -2.29

SMAX=

SMAX=

0.09

7.86

3.67
0.00

SMIN=

SMIN=



DI: BABEEOOOO-01717-0200-00003 REV OIL
AITACMlMENT X

alysis Page: X--1 of X-33

I

Title! ESP Ground Sunnort - Stnuctural Steel An_ I^ � � -rF

"ELEMENT FORCES FORCE,LENGTH UNITS= KIP IN

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY
FX

MX
FY

MY
FXY

MXY

141 1 -3.72 3.58
0.00

TOP : SMAX=
BOTT: SMAX=

1.60 SMIN=
8.27 SMIN=

-0.06
0.00

-8.27 TMAX=
-1.60 TMAX=

0.20
0.00

-1.39 TMAX=
-2.17 TMAX=

-0.57
0.00

4.93 ANGLE=
4.93 ANGLE=

-0.13
0.00

1.78 ANGLE=
1.78 ANGLE=

0.38

28.1
28.1

0.02

4.1
4.1

142 1 -1.20 0.60
0.00

TOP : SMAX=
BOTT: SMAX=

2.17 SMIN=
1.39 SMIN=

143 1 -0.28 0.12 -0.07
0.00 0.00

0.63 SMIN= -1.34 TMAX=
1.34 SMIN= -0.63 TMAX=

0.00 0.09
0.00

0.98 ANGLE= -33.6
0.98 ANGLE= -33.6

TOP : SMAX=
BOTT: SMAX=

********************END OF ELEMENT FORCES********************

78. PRINT DISPLACEMENTS



Title! ESF Ground Sunnort - Stnichiral Steel Al

DI: BABEEOOOO-01717-0200-00003 REV 0O
A¶TACHMENT X

nalysis Page: X-3°of X- 13

STRUCTURE TYPE = SPACE

I

I

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
28
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
4 6

47
'~-~- 48

X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN

0.00000 0.00000 0.00011 -0.00017 -0.00028
0.00000 0.00000 0.00054 -0.00033 -0.00038
0.00000 0.00000 0.00104 -0.00018 -0.00038
0.00000 0.00000 0.00144 -0.00026 -0.00023
0.00000 0.00000 0.00172 -0.00022 -0.00019
0.00000 0.00000 0.00210 -0.00041 -0.00029
0.00000 0.00000 0.00295 -0.00185 -0.00015
0.00000 0.00000 0.00295 -0.00185 0.00015
0.00000 0.00000 0.00210 -0.00041 0.00029
0.00000 0.00000 0.00172 -0.00022 0.00019
0.00000 0.00000 0.00144 -0.00026 0.00023
0.00000 0.00000 0.00104 -0.00018 0.00038
0.00000 0.00000 0.00054 -0.00033 0.00038
0.00000 0.00000 0.00011 -0.00017 0.00028
0.00000 0.00000 -0.00004 -0.00014 -0.00030
0.00000 0.00000 0.00038 -0.00037 -0.00039
0.00000 0.00000 0.00088 0.00000 0.00000
0.00000 0.00000 0.00124 0.00000 0.00000
0.00000 0.00000 0.00151 0.00000 0.00000
0.00000 0.00000 0.00178 0.00000 0.00000
0.00000 0.00000 0.00214 -0.00181 -0.00016
0.00000 0.00000 0.00214 -0.00181 0.00016
0.00000 0.00000 0.00178 0.00000 0.00000
0.00000 0.00000 0.00151 0.00000 0.00000
0.00000 0.00000 0.00124 0.00000 0.00000
0.00000 0.00000 0.00088 0.00000 0.00000
0.00000 0.00000 0.00038 -0.00037 0.00039
0.00000 0.00000 0.00004 -0.00014 0.00030
0.00000 0.00000 -0.00005 -0.00010 -0.00020
0.00000 0.00000 0.00019 -0.00024 -0.00026
0.00000 0.00000 0.00048 -0.00048 -0.00028
0.00000 0.00000 0.00066 -0.00063 -0.00026
0.00000 0.00000 0.00084 -0.00077 -0.00018
0.00000 0.00000 0.00093 -0.00089 -0.00014
0.00000 0.00000 0.00104 -0.00102 -0.00001
0.00000 0.00000 0.00104 -0.00102 0.00001
0.00000 0.00000 0.00093 -0.00089 0.00014
0.00000 0.00000 0.00084 -0.00077 0.00018
0.00000 0.00000 0.00066 -0.00063 0.00026
0.00000 0.00000 0.00048 -0.00048 0.00028
0.00000 0.00000 0.00019 -0.00024 0.00026
0.00000 0.00000 -0.00005 -0.00010 0.00020
0.00000 0.00000 -0.00006 -0.00002 -0.00008
0.00000 0.00000 0.00002 -0.00011 -0.00009
0.00000 0.00000 0.00009 -0.00027 -0.00007
0.00000 0.00000 0.00014 -0.00038 -0.00007
0.00000 0.00000 0.00020 -0.00044 -0.00007
0.00000 0.00000 0.00030 -0.00045 -0.00015

Z-ROTAN

0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000



Title! PFGP OrniindS cUnnnrt - trnctunral Steel Ain,

DI: BABEEOOOO-1717-0200-00003 REV 0IL
ATTACHMENT X

Ilysis Page: X- Z of X-33

STRUCTURE TYPE = SPACE

I

I

JOINT DISPLACEMENT (INCH RADIANS)

I

I

JOINT LOAD X-TRANS Y-TRANS

49 1 0.00000 0.00000
50 1 0.00000 0.00000
51 1 0.00000 0.00000
52 1 0.00000 0.00000
53 1 0.00000 0.00000
54 1 0.00000 0.00000
55 1 0.00000 0.00000
56 1 0.00000 0.00000
57 1 0.00000 0.00000
58 1 0.00000 0.00000
59 1 0.00000 0.00000
60 1 0.00000 0.00000
61 1 0.00000 0.00000
62 1 0.00000 0.00000
63 1 0.00000 0.00000
64 1 0.00000 0.00000
65 1 0.00000 0.00000
65 1 0.00000 0.00000
67 1 0.00000 0.00000
68 1 0.00000 0.00000
69 1 0.00000 0.00000
70 1 0.00000 0.00000
71 1 0.00000 0.00000
72 1 0.00000 0.00000
73 1 0.00000 0.00000
74 1 0.00000 0.00000
75 1 0.00000 0.00000
76 1 0.00000 0.00000
77 1 0.00000 0.00000
78 1 0.00000 0.00000
79 1 0.00000 0.00000
80 1 0.00000 0.00000
81 1 0.00000 0.00000
82 1 0.00000 0.00000
83 1 0.00000 0.00000
84 1 0.00000 0.00000
85 1 0.00000 0.00000
86 1 0.00000 0.00000
87 1 0.00000 0.00000
88 1 0.00000 0.00000
89 1 0.00000 0.00000
90 1 0.00000 0.00000
91 1 0.00000 0.00000
92 1 0.00000 0.00000
93 1 0.00000 0.00000
94 1 0.00000 0.00000
95 1 0.00000 0.00000
96 1 0.00000 0.00000

Z-TRANS

0.00050
0.00050
0.00030
0.00020
0. 00014
0. 00009
0.00002

-0.00006
-0.00004
-0.00003
-0.00004
-0.00004
-0. 00002
0.00014
0.00040
0.00040
0.00014

-0. 00002
-0.00004
-0.00004
-0.00003
-0.00004
-0.00004
-0.00005
-0.00006
-0. 00008
-0. 00006

0.00010
0.00036
0. 00036
0.00010

-0.00006
-0. 00008
-0.00006
-0.00005
-0.00004
-0.00007
-0.00004
-0.00004
-0.00004
-0.00002

0.00011
0.00034
0.00034
0.00011

-0.00002
-0.00004
-0.00004

X-ROTAN

0.00000
0. 00000

-0.00045
-0.00044
-0. 00038
-0.00027
-0.00011
-0. 00002

0.00000
-0.00003
-0. 00008
-0.00011
-0.00012
-0. 00010

0.00000
0.00000

-0. 00010
-0.00012
-0.00011
-0.00008
-0.00003
0. 00000

-0.00001
-0.00001

0.00000
0. 00000

-0.00001
-0.00002

0. 00000
0. 00000

-0.00002
-0.00001

0.00000
0. 00000

-0. 00001
-0. 00001
-0. 00001
0.00004
0. 00011
0.00015
0.00017
0.00015
0. 00000
0. 00000
0.00015
0.00017
0.00015
0.00011

Y-ROTAN

0.00000
0.00000
0.00015
0. 00007
0.00007
0.00007
0.00009
0.00008

-0. 00001
-0.00001
0.00000
0.00000

-0.00008
-0.00023
0.00000
0.00000
0.00023
0.00008
0.00000
0.00000
0. 00001
0. 00001
0.00001
0.00001
0.00002
0.00001

-0.00008
-0.00024

0.00000
0.00000
0.00024
0.00008

-0.00001
-0.00002
-0.00001
-0. 00001
-0.00002
-0.00002

0.00000
-0. 00001
-0.00007
-0. 00020

0.00000
0.00000
0.00020
0. 00007
0.00001
0.00000

Z-ROTAN

0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0. 00000



DI: BABEEOOOO-01717-0200-00003 REV 02 J
ATTACHMENT X

Title: ESF Ground Suport - Structural Steel Analvsis Page: X-5l of X- l

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

97 1 0.00000 0.00000 -0.00004 0.00004 0.00002 0.00000
98 1 0.00000 0.00000 -0.00007 -0.00001 0.00002 0.00000
99 1 0.00000 0.00000 -0.00009 0.00007 -0.00013 0.00000

100 1 0.00000 0.00000 0.00004 0.00019 -0.00013 0.00000
101 1 0.00000 0.00000 0.00015 0.00040 -0.00011 0.00000
102 1 0.00000 0.00000 0.00022 0.00054 -0.00010 0.00000
103 1 0.00000 0.00000 0.00030 0.00066 -0.00009 0.00000
104 1 0.00000 0.00000 0.00039 0.00067 -0.00014 0.00000
105 1 0.00000 0.00000 0.00059 0.00062 -0.00006 0.00000
106 1 0.00000 0.00000 0.00059 0.00062 0.00006 0.00000
107 1 0.00000 0.00000 0.00039 0.00067 0.00014 0.00000
108 1 0.00000 0.00000 0.00030 0.00066 0.00009 0.00000
109 1 0.00000 0.00000 0.00022 0.00054 0.00010 0.00000
110 1 0.00000 0.00000 0.00015 0.00040 0.00011 0.00000
ill 1 0.00000 0.00000 0.0300Z4 0.000.9 0.00013 0.00000
112 1 0.00000 0.00000 -0.00009 0.00007 0.00013 0.00000
113 1 0.00000 0.00000 -0.00002 0.00027 -0.00033 0.00000
114 1 0.00000 0.00000 0.00032 0.00043 -0.00036 0.00000
115 1 0.00000 0.00000 0.00072 0.00070 -0.00032 0.00000
116 1 0.00000 0.00000 0.00098 0.00088 -0.00032 0.00000

(4- 117 1 0.00000 0.00000 0.00123 0.00109 -0.00023 0.00000
118 1 0.00000 0.00000 0.00140 0.00129 -0.00018 0.00000
119 1 0.00000 0.00000 0.00151 0.00156 0.00001 0.00000
120 1 0.00000 0.00000 0.00151 0.00156 -0.00001 0.00000
121 1 0.00000 0.00000 0.00140 0.00129 0.00018 0.00000
122 1 0.00000 0.00000 0.00123 0.00109 0.00023 0.00000
123 1 0.00000 0.00000 0.00098 0.00088 0.00032 0.00000
124 1 0.00000 0.00000 0.00072 0.00070 0.00032 0.00000
125 1 0.00000 0.00000 0.00032 0.00043 0.00036 0.00000
126 1 0.00000 0.00000 -0.00002 0.00027 0.00033 0.00000
127 1 0.00000 0.00000 0.00010 0.00036 -0.00040 0.00000
128 1 0.00000 0.00000 0.00055 0.00056 -0.00044 0.00000
129 1 0.00000 0.00000 0.00114 0.00051 -0.00033 0.00000
130 1 0.00000 0.00000 0.00151 0.00064 -0.00031 0.00000
131 1 0.00000 0.00000 0.00188 0.00076 -0.00025 0.00000
132 1 0.00000 0.00000 0.00219 0.00103 -0.00027 0.00000
133 1 0.00000 0.00000 0.00236 0.00210 -0.00010 0.00000
134 1 0.00000 0.00000 0.00236 0.00210 0.00010 0.00000
135 1 0.00000 0.00000 0.00219 0.00103 0.00027 0.00000
136 1 0.00000 0.00000 0.00188 0.00076 0.00025 0.00000
137 1 0.00000 0.00000 0.00151 0.00064 0.00031 0.00000
138 1 0.00000 0.00000 0.00114 0.00051 0.00033 0.00000
139 1 0.00000 0.00000 0.00055 0.00056 0.00044 0.00000
140 1 0.00000 0.00000 0.00010 0.00036 0.00040 0.00000
141 X. 0.00000 0.00000 0.00024 0.00036 -0.00044 0.00000

... 142 1 0.00000 0.00000 0.00072 0.00070 -0.00049 0.00000
i 143 1 0.00000 0.00000 0.00135 0.00000 0.00000 0.00000
-- 144 1 0.00000 0.00000 0.00182 0.00000 0.00000 0.00000



DI: BABEEOOOO-01717-0200-00003 REV 0' I

Titde: ESF Ground Sunmort - Structural Steel Analysis
ATTACHMENT X
Page: X-1Mof X- $ i

,_ JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE-TYPE = SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

- 1 66
167
168

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000

0.00222
0.00269
0.00317
0.00317
0.00269
0.00222
0.00182
0.00135
0.00072
0.00024
0.00042
0.00102
0.00154
0.00201
0. 02 43
0.00302
0.00423
0.00423
0.00302
0.00243
0.00201
0.00154
0.00102
0.00042

0.00000
0.00000
0.00256
0.00256
0.00000
0.00000
0.00000
0.00000
0.00070
0.00036
0.00041
0.00063
0.00022
0.00025
C.00C21
0.00045
0.00253
0.00253
0.00045
0.00021
0.00025
0.00022
0.00063
0.00041

0.00000
0.00000

-0. 00032
0.00032
0. 00000
0.00000
0.00000
0.00000
0.00049
0.00044
-0.00039
-0.00050
-0.00047
-0.00033
-0.00033
-0.00044
-0.00014
.0.00014
0.00044
0.00033
0.00033
0.00047
0.00050
0. 00039

0. 00000
0. 00000
0. 00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0. 00000
0.00000
0.00000
0. 00000
0. 00000
0.00000
0. 00000
0.00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00000

************** END OF LATEST ANALYSIS RESULT **************

79. PLOT STRESS FILE
80. PLOT DISPLACEMENT FILE
81. PLOT SECTION FILE
82. FINISH

*************** END OF STAAD-III *

DATE= JUN 21,1996 TIME= 15: 5:33 ******

* For questions on STAAD-III/ISDS, contact: *
* RESEARCH ENGINEERS, Inc at (714) 974-2500 *
* Telex: 4994385 Fax: (714) 974-4771 *
* ** ** * *** * ** *** * *** ** ** * ** ** * *-**** ** ** * ** *** ** * *** ** ** ***


