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(a) These data are submitted with limited rights under Government contract No. DTFR53-92-C-00006. These data may be reproduced and used by the Government with the express limitation that drey will not, without written permission of the Contractor, be used for purposes of manufacture nor disclosed outside the Government; except that the Government may disclose these data outside die Government for the following purposes, provided that the Government makes such disclosure subject to prohibition against further use and disclosure:

0) This data shall be available, in whole or in part, for use within the Government for the purpose of analysis, and future system acquisition planning. This data may be combined with other data to form a unified system performance definition or acquisition plan. The data may then be made available to other members of the Government or potential non-Govemment sources which possess a bona fide interest in the Maglev program. This includes the. incorporation of said data into future acquisitions for Maglev system development or any other procurement. The data may also be made available for review and comment by private sources commissioned by the Government.
(ii) Review and comment by private sources commissioned by the Government.

(b) This Notice shall be marked on any reproduction of these data, in whole or in part.
(End of notice)
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MAGNEPLANE INTERNATIONAL - SYSTEM CONCEPT DEFINITION REPORT
SUPPLEMENT C

BACKUP MATERIALS-MAGWAY STRUCTURE
STRUCTURAL STEEL TRUSS (Report reference section 3.2.2.a &

5.3.2.23 )
The following pages provide preliminary calculations for the 
steel trusses. The primary design tool is MICASPLUS version 
4.0 by INTERGRAPH corp. This program calculates natural 
frequency and is capable of dynamic analysis which is 
required due to the speed of the vehicle. Please refer to 
the report for further discussion; ie, section 3.2.2.a.2 
outlines the structural design criteria. Of particular 
importance for this design is the natural frequency and the 
LL deflection requirement which generally controlled the 
truss designs even when dynamic increase factors are included 
on the stresses. Section 5.3.2.23 in the Trade Study Section 
includes a summary of material quantities and costs for 
various spans and heights. IT SHOULD BE NOTED THAT THE 
PRELIMINARY TRUSS DESIGN SHOWN HEREIN IS GENERALLY
CONSERVATIVE ESPECIALLY FOR THE LONGER SPANS. The eigen­
values and mode shapes are included for the 120' span - other 
spans are similar.
CONTENTS:
S-l thru £S-16 General
S-17 thru S-24 30' Span Single
S-25 thru S-31 75' Span Single
S-32 thru S-46 120' Span Single
S-47 thru S-53 At Grade Single
S-54 Loading for Switch Design
S-55 thru S-64 30' Span Double
S-65 thru S-74 75 ' Span Double
S-75 thru S-78 At Grade Double
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DATE: 14 March 1992
TO: John Harding, John Loyd
FROM: Jim Lover
SUBJECT:^^^E^Fi<^to^fbr Maglev System Concept Definitions
1. At your request, I have developed the enclosed wind specifications for die 

current Maglev SCD work. Hopefully these are in a form that you may 
easily forward to the contractors. I have included my rationale for each 
specification, so that contractors wishing to deviate from these have a 
basis for argument.

2. I recommend that the MNI establish two threshold wind conditions as 
minimum requirements. Threshold I would represent wind conditions 
below which Maglev should operate at 100% capability; threshold 11 
would represent minimum structural design conditions.

3. I also recommend that the SCD contractors determine two additional 
wind thresholds for their concepts. Threshold in  would define the 
maximum wind conditions for vehicles to be safely present on the 
guideway. Threshold IV would define the maximum wind conditions 
during which vehicles may operate with acceptable levels of ride comfort. 
These thresholds will fall between I & II. We could specify, them with 
some additional work. However, requesting this information should 
ensure that the contractors consider how wind affects both the safety and 
the ride comfort of their concepts.

4. Please let me know if you need any further information regarding these 
specifications (603-646-4309). I hope they serve your purposes.

Sincerely,
4 r -----

5 - 9

I



Wind Specifications for Maglev System Concept Definitions
To ensure that Maglev systems possess superior adverse weather 
performance than alternative modes, SCD contractors shall treat wind 
thresholds I & II (defined below) as minimum requirements.
Threshold I - Operational Wind Threshold

During wind conditions less severe than this threshold, a Maglev 
system will operate at 100% capability. That is, the system will 
maintain its maximum potential throughput and acceptable levels of 
safety and ride comfort during wind conditions below threshold 1.
Threshold-1 wind conditions are as follows:

1-hr average wind speed of 13.4 m /s (30 mph) - 
l*s peak gust of 21 m /s (47 mph) 
any direction
gust velocity spectrum as defined in Attachment A

These conditions occur, on average, 6 times/year at Boston, MA, and
13.4 m /s represents roughly twice the cross-wind speed that disrupts 
landings of light commercial aircraft. Also, the 1-hr average and l-a 
gust specifications are compatible with the referenced spectrum.

Threshold II - Structural Wind Threshold

For wind conditions less severe than this threshold, a Maglev system 
will experience no structural failure. That is, the support structure 
(guideway, piers, footings, and all attachments including motor 
elements), any vehicles on it, and all power, communications, 
command and control equipment will be fully operational following an 
occurrence of wind conditions below threshold II.
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Contractors shall use the methodology defined below for determining 
wind loads at threshold II:
Reference:

Section 6. - Wind Loads, in M in im u m  D e s ig n  L oads f o r  B u ild in g s  a n d  
O th e r  S tru c tu re s , American Society of Civil Engineers, ASCE 7-88, 
NY.

Methodology:

F * q z Gh C f A f

where: F is the wind load, N
tf2 is the velocity pressure, 0 .6 1 3  K Z ( 1 V P  t N/m 2
K z is the exposure coefficient
1 is the importance factor
V  is the basic wind speed, m/s
Ch  is the gust response factor
C f  is the force coefficient
A f  is the projected area normal to wind, m2

Default Values:
Kz «= 1.0 

* 1 m i.io
V = 38 m/s (85 mph)
G* -1.25 
Cf  » 2.0

These default values represent wind conditions over flat, open terrain 
at a height o f  10 m. A basic wind speed of 38 m /s or less represents a 
50-year mean recurrence speed over about 90% of the continental U.S. 
An importance-factor of 1.10 is suitable for regions within 160 km of a 
hurricane coastline (e.g., NE corridor).



Contractors shall include appropriate analyses to demonstrate that their 
concepts meet wind thresholds I & n. If they deviate from the values or 
methodology described above, they shall include appropriate technical 
justification.
In addition, contractors shall include supporting analyses and 
documentation which establish wind conditions representing thresholds 
m & IV for their concepts (as defined below).
Threshold HI - Vehicle Safety Wind Threshold

During wind conditions less severe than this threshold, Maglev 
vehicles may be present on the guideway. That is, vehicles may safely 
operate at reduced speed or may be safely stationary during wind 
conditions below threshold HI. This threshold will be between 
thresholds I and II. Contractors must consider safety issues such as 
vehicle/ guideway contact and vehicle derailment when determining 
this threshold.

Threshold IV - Ride Comfort Wind Threshold
During wind conditions less severe than this threshold, a Maglev 
system will maintain acceptable levels of ride comfort but may reduce 
throughput to achieve it This threshold will be between thresholds 1 
and HI.

Contractors shall specify thresholds HI & IV as a 1-hr average wind speed 
and direction. To analyze dynamic effects, contractors shall use the gust 
velocity spectrum described in Attachment A or provide technical 
justification for using an alternative.
Contractors should examine relevant \yind engineering literature to 
determine how wind may affect their concepts and to guide their analyses. 
The following reference constitutes a general survey of this field:
Simiu, E, and R. H. Scanlan (1978) Wind effects on structures: an introduction 
to utind engineering. Wiley, NY.



Attachment A * Wind Gust Velocity Spectrum
Reference;

Davenport, A. G. (1961) The spectrum of horizontal gu9tiness near the 
ground in high winds. Q u a r te r ly  Jou rnal o f  th e  R o y a l M e te o ro lo g ic a l S o c ie ty , 
87,194*211.

Gust Velocity Spectrum:
n S(n) /  U{2 = 4,o x2 /  (1 + x2)t/3
where: S(n) is the gust velocity spectrum, (m/s)2 /  Hz 

n is the gust frequency, Hz 
ut Ls the friction velocity, m/s 
x * 1,200 n /  Uio
Uiq is the 1-hr average wind 9peed at a 10-xn height 

also, the standard deviation, u1, is assumed to be 

u1 * 2 5  ut» Uio /  5.7
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max 30truss no. 1 with 30 ft. span»ff*«****»***»#«««**««#*«««*«»W**#«***«**«#*«**tt«###*#tt#tt#**#*«.jH|.*«.|(.tt**4Ht*.H.**»«*.MicasPlus Rev 4. O. 1. O APR 20,1992 13:15:36Analysis No. 28 Thin Shell Page 11
*** Support Reactions ***

«««««**«*****«*««««**«*#«««««**«*«*«««**#***««#«#**«*«*««###««««##*«#«***#««»#*

Node Cas/Cmb FX FY FZ MX MY MZkN kN kN M-kN M-kN M-kN
1 DEAD 1

0 . 0000 6 . 0423 17. 6529 0 . 0000 0 . 0000 -4. 389e-03LIVE 2
0 . 0000 0. 0291 2. 252e—04 0 . 0000 0 . 0000 -0. 0179SNOW 3
0 . 0000 6 . 8404 30. 1041 0 . 0000 0 . 0000 -7. 872e—03EARTHQUAKELONG 4
0 . 0000 0. 7414 -3. 8687 0 . 0000 0 . 0000 2 .878e—03EARTHQUAKETRANS 5
0 . 0000 -2. 0430 -8.1450 0 . 0000 0 . 0000 -0. 0381UINDLONG 6
0 . 0000 0. 3229 -1. 5B74 0 . 0000 0 . 0000 O. 0705W1NDTRANS 7
0 . 0000 -4. 5486 -11. 0254 0 . 0000 0.,0000 -6. 0426WINDVEHICLE 8
0 . 0000 8 , 993e—03 -0. 0389 0 . 0000 0 . 0000 6 .650e—04BRAKING 1?
0 . 0000 3. 2113 -18. 1214 0 . 0000 0 . 0000 0. 8417BODY 10
0 . 0000 -0. 1155 10. 2738 0 . 0000 0 . 0000 -5.026e—03THERMAL1 11
0 . 0000 403. 3587 -0. 1119 0 . 0000 0 . 0000 0. 0651THERMAL2 1 2
0 . 0 0 0 0 -403. 3587 0.1119 0 . 0000 0 . 0000 -0. 0651SET 13
0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000COMBI 1
0 . 0000 409. 4010 17. 5410 0 . 0000 0 . 0000 0. 0607C0MB2 2
0 . 0000 -397. 3163 17. 7648 0 . 0000 0 . 0000 -0. 0695COMB3 3
0 . 0000 416. 2415 47. 6451 0 . 0000 0 . 0000 0. 0528C0MB4 4
0 . 0000 -390. 4759 47. 8689 0 . 0000 0 . 0000 -0. 0773COMB5 5
0 . 0000 409. 4301 17. 5412 0 . 0000 0 . 0000 0. 0428C0MB6 6
0 . 0000 -397. 2873 17. 7650 0 . 0000 0 . 0000 -O. 0873C0MB7 7
0 . 0000 409. 7239 15. 9536 0 . 0000 0 . 0000 0. 1312

12
-S



max 30truss no. 1 with 30 ft. span
ilicasPlus Rev 4. 0. 1. 0 APR 20, 1992 13:15:36 Analysis No. 28 Thin Shell Page 12
*#«• Support Reactions *#*
Node Cas/Cmb FX FY FZ MX MY MZkN kN kN M-kN M-kN M-kN
1 COMBB B

0 . 0000 -396. 9935 16. 1774 0 . 0000 0 . OOOO 1. 066e—03C0MB9 9
0 . 0000 404. 8525 6 . 5155 0 . 0000 0 . OOOO 0 . 0 18 1COMB10 10
0 . 0000 -401. 8649 6 . 7393 0 . 0000 0 . OOOO -0. 1120COMBI1 11
0 . 0000 6 . 7838 13. 7841 0 . 0000 0 . OOOO -1. 512e—03COMB12 1 2
0 . 0000 3. 9994 9. 5079 0 . 0000 0 . OOOO -0. 0424COMB13 13
0 . 0000 6 . 1118 17. 4547 0 . 0000 0 . OOOO -0. 0134COMB14 14
0 . 0000 5. 5119 16.2360 0 . 0000 0 . OOOO -0. 0269COMB15 15
0 . 0000 5. 1096 10. 3383 0 . 0000 0 . OOOO -0. 0145COMB16 16
0 . 0000 3. 0213 7.1311 0 . 0000 0 . OOOO -0. 0452COMB17 17
0 . 0000 6 . 9620 -0. 3513 0 . 0000 0 . OOOO O. 6146COMBIB 18
0 . 0000 2. 1451 26. 8309 0. OOOO 0 . OOOO -0. 6480

2 DEAD 1 0. OOOO -6. 0546 17. 6471 0 . OOOO 0 . OOOO 1. 041e-03LIVE 2
0 . 0000 -0. 0288 -2.2536-04 0 . OOOO 0 . OOOO 0. 0192SNOW 3
0 . 0000 -6. 8579 30. 0959 0 . OOOO 0 . OOOO 3. 509e—03EARTHQUAKELONG 4
0 . 0000 0. 3495 -3. 8310 0 . OOOO 0 . OOOO 3. 865e—03EARTHQUAKETRANS 5
0 . 0000 -14. 8736 8 . 1450 0 . OOOO 0 . OOOO -0. 0424WINDLONG 6
0 . 0000 0. 2793 -1. 5273 0 . OOOO 0 . OOOO -0. 0661WINDTRANS 7
0 . 0000 -25. 2600 11. 0254 0 . OOOO 0 . OOOO -0. 0454WINDVEHICLE B
0 . 0000 -0. 0306 0. 0389 0 . OOOO 0 . OOOO 6 . 037e—04BRAKING 9
0 . 0000 1. 4820 •17. 9548 0 . OOOO 0 . OOOO -0. 8114

<te-
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( ( 2 6 . 7 k - F t )

7$4,4 k/J 
(76£,1 k )

2 4 7 .  Z k / J  

( 5 5 . 6  k )

ZS? kW(5o.4k>

S4,OlCbl 
o z . i k )  

£95,6 kAJ-1"
(481,7 A - f t )  
74. 2.WJ'* 

( 5 S  K ' F O

54.0 klJ
( 17 . 1 K )

443.0
( S f e S k - F T )

|37.0kKJ 
(3 0 .9  K )
(3 4 3  ItKl-M (/027 k-FT)
•? * ) ?  k . w - ' \

(2M k-pt) 

lk3.4kAJ
(3 6 .7  k )

/4<?3. £ kA/'W 

( n o  1 k - F T )

£ . 7 5  K .A J 

( I . * ?  k i )

//? , u  k ' f j  

( 8 .  O k )

( / 4 4 , ? k - F T )

) A

I I  I S  kbi
^ g Q l O

■247. 2- khl 
( 5 5 .  0

Z5/kNl v(50.4k)

$ 4 , o  k W
( 7 7 . / k . )

//72. JfeAl'iw 
( 8 4 4 ^ F T )

7 4 ,7  (S5"tC'FT)
5 4 . 0  k h J

( . 7 .  I L ^

!0 g 0  ArA/ iw  

(7 7 4  k^ Y )  
/6 4 ,2  M  r S

( 3 f e . ^ U )  )
3032l<AJ'iw J

(2 .2 .1 5  k - F T )  1
t f Z  UlO-Ai J

(2 8 *?  k 'F O _  /

/^3,4 k*J 
( 3 0 . 7  K )

3-2 -O g  k M ' i n

(z4ol.$ il'CT)

r .7 5  k/4
( / * 3  k )

JtA i

( S . o .  k )  

3 7 0 .Z M *n
( V I Z *  i c - f r )

A



(. iM H H H  HI t t t t * # # * # # * # * # * ^ * # # # * # # # * # * ^ # * * * * * * * # * * # # # # * * #

x 1 s75truss no. 1 with JmHt ft. span
M i! (H i iM i iH riM t- liiH H H H H U U H H H U H U H tiH H U H H H H H H H H tiH U H H H H tiH H U H ittiU H H fiU U H H H H U H H H nH U H H U t*###lii (.os P.1 us Rev 4.0. 1.0 APR 13, 1992 08: 05: 4<5Aii.i 1 u i i Mo. H Thin Shell Page 1

(v. Mntei-jal liilicof f  («- Shape Tijpe Pipe Shapes
Number Total Total Surface TotalSh; pe Marne Physical Length Area WeightMembers < M ) < M >.**2 ( kN )

P-1'T n 10S 227. 587 Bl. 721 35. 873PH! .11.) IS 162. 205 . 111. 634 67. 656P6S f 1.) 9 48. 131 25. 444 13. 340
Shape Totals 437. 922 218. 798 116. 869

liemii.’iii Member Connections m . i  f f *10,3 U>r$
She.ir Moment » 24 f-.ili i ■ ; * r noli) — 246

J

►

»

»

►

i- ir iiiH i I. (i iH H i ii >i

xls75/7g)truss no. 1 with wtr ft. span
I i (• * i. i  i: IH !iH I ir« i-*iHHHf # * » # # # # # # * * # # # * # # « # # # « • # # # # # # # * # # # # * # * * # # # # # * # * # # # * # » # * # # # # * *i'1.1 i , l *, i ■ III;, filiv 4. 0. 1. 0 Anri .11|: i s Mo. I.i
> Mati/1 ia 1 Takeoff #

Thin Shell 
Structure Totals :

APR 13, 1992 08: 05: 49 Page 2

i o 1 a 1 1 emit It 1435.7 ft 437. 922 (M )intai Mirfacp Area 218. 798 CM ) **2IfM.-Ti l-ipight n.z Kies 116. 869 < kN )

»

»

1 I.-1 .-I J 
f i.i t. r-i I

In-'ii(I i til) Member Shear 8< Moment Connections JftHiiJimj Shear Connections
i z . i s l s ' i i e )  ,

'IbjZJc r /5/g /iPA/ -#V 7 J
T

20246
* • *  ^ % l l£

VA

ipWnWpMMMMl

. *• £*’,,» * •> V.*'•*’ • • '. *• < . • .  - :  »»’ .•*.. . - \ - t  ■ \ 4.

tffMMI■ 1*.
$
V’ '•' **t





MicasPlus Rev 4. 0. 1. O APR 20.1992 13:09:01Analysis No. 11 Thin Shell Page 10
Support Reactions ***

Node 
1

m a x  7 5
t r u s s  n o .  1 w i t h  7 5  f t .  s p a n

as/Cmb FX FY FZ MX MY MZkN kN kN M-kN M-kN M-kN
DEAD 1

0 . 0 0 0 0 3. 1324 34.4263 0 . 0000 0 . 0000 6 .199e-03LIVE 2
0 . 0000 -4. 002e-03 -1.751e-05 0 . 0000 .0. 0000 -6. 073e—04SNOW 3
0 . 0000 2. 0854 57. 6491 0 . 0000 0 . 0000 9.626e—03EARTHQUAKELONG 4
0 . 0000 0. 5263 -2. 0243 0 . 0000 0 . 0000 4.564e—03EARTHQUAKETRANS 5
0 . 0000 -8. 5893 -4. 5215 0 . 0000 0 . 0000 -0. 0113WINDLONG 6
0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000WINDTRANS 7
0 . 0000 -30. 9474 -26. 4482 0 . 0000 0 . 0000 -0. 0490WINDVEHICLE 8
0 . 0000 0. 0165 -0. 0124 0 . 0000 0 . 0000 3. 134e-04BRAKING 9
0 . 0000 1. 7478 -7. 2453 0 . 0000 0 . 0000 -0. 0354BODY 10
0 . 0000 -3. 2929 29. 2423 0 . 0000 0 . 0000 -1. 993e-03THERMAL1 11
0 . 0000 411. 9338 -0. 3372 0 . 0000 0 . 0000 -1.474e-03THERMAL2 1 2
0 . 0000 -411. 9338 0. 3372 0 . 0000 0 . 0000 1.474e-03COMBI 1
0 . 0000 415. 0662 . 34. 0891 0 . 0000 0 . 0000 4.725e—03C0MB2 2
0 . 0000 -408. 8014 34. 7635 0 . 0000 0 . 0000 7.674e—03C0MB3 3
0 . 0000 417. 1516 91. 7381 0 . 0000 O. 0000 0. 0144C0MB4 4
0 . 0000 -406. 7160 92. 4126 0 . 0000 0 . 0000 0. 0173COMB5 5
0 . 0000 415. 0622 34. 0890 0 . 0000 0 . 0000 4. 117e-03C0MB6 6
0 . 0000 -408. 8054 34. 7635 0 . 0000 0 . 0000 7.066e-03C0MB7 7
0 . 0000 415. 0662 34. 0891 0 . 0000 0 . 0000 4. 725e-03C0MB8 8
0 . 0000 -408. 8014 34. 7635 0 . 0000 0 . 0000 7.674e-03

0
1

-s



MicasPIus Rev 4. 0. 1. 0 APR 20. 1993 13:09:01Analysis No. 11 Thin Shell Page 11
»** Support Reactions *•»#

m a x 7 5
t r u s s  n o .  1 w i t h  7 5  f t .  s p a n

is/Cmb FX kN FYkN FZkN MXM-kN MYM-kN MZM-kN
CDMB9 9

0. 0000 384. 1189 7. 6408 0. 0000 0. 0000 -0. 0442COMB10 10
0. 0000 -439. 7487 8 . 3153 0. 0000 0. 0000 -0. 0413COMBI1 11
0. 0000COMBIS 12 3. 6587 32.4020 0. 0000 0. 0000 0. 0108
0. 0000 -5. 4569 29. 9048 0. 0000 0. 0000 -5. 117e—03COMB13 13
0. 0000 3. 1284 34. 4263 0. 0000 0. 0000 5. 592e-03COMB14 14
0. 0000COMB15 15 -0. 7235 31. 1079 0. 0000 0. 0000 -2. 136e-04
0. 0000 2. 7410 24. 3015 0. 0000 0. 0000 7.617e-03COMB16 16
0 . OOOO -4. 0957 22. 4286 0. 0000 0. 0000 -4.293e—03COMB17 17
0. 0000COMB18 18 3. 6572 20. 3857 0. 0000 0 . oooo -0. 0224
0. 0000DEAD 1 1. 0354 31. 2537 0. 0000 0. 0000 O. 0308
0. 0000 -2. 9983 34. 4137 0. 0000 0. 0000 0. 0102LIVE 2
0. 0000 4. 358e-03 1. 736e-05 0. 0000 0. 0000 5. 857e-04SNOW 3
0. 0000 -1. 8456 57. 6309 0. 0000 0. 0000 0. 0168EARTHQUAKELONG 4
0. 0000 EARTHQUAKETRANS -0. 3740 5 -2. 0043 0. 0000 0 . oooo -5. 279e—03
0. 0000 -1. 7363 4. 5215 0. 0000 0. oooo -0. 0159WINDLONG 6
0 . 0000 WINDTRANS 7 0. 0000 0. 0000 0. 0000 0. oooo 0 . OOOO
0. 0000WINDVEHICLE 8 -7.1821 26. 4482 0. 0000 0. oooo -0. 0771
0. 0000 -2. 993e-03 0. 0124 0. 0000 0. oooo 2 .B15e-04BRAKING 9
0. 0000 -1. 3054 -7. 1852 0. 0000 0. oooo 0. 0334BODY 10
0. 0000 3. 3991 29. 0616 0. 0000 0. oooo 0. 0130

\l-
5



P8XS
E L E V A T IO N  -  D E E P  T R U S S

6 8 6 9 0 0 2  MAGNEPLANE INTERNATIONAL 
SINGLE GUIDEWAY SUPPORT STRUCTURE



6869002 - Model x3sl20n 
MAGLEV - SINGLE GUIDEWAY SUPPORT STRUCTURE 

DEEP TRUSS - 120 FT.SPAN 
Approx. Wt. STEEL = 402 kN (90 kips)

3. 7018 in (12'-2' +/-r

iS
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E L E V A T I O N  -  D E E P  T R U S S  1 2 0  F T .  S P A N
686S002 MAGNEPLANE INTERNATIONAL va

SINGLE GUIDEWAY SUPPORT STRUCTURE

t S->



C J  C 3  C . 3  1 3  C - J  £ 3  3 J  C - l  : ~ 3  3 j  C 3  3 3

E L E V A T IO N  -  DEEP TR U S S  A L T E R N A T E
6 8 6 9 0 0 2  MAGNEPLANE INTERNATIONAL 

SINGLE GUIDEWAY SUPPORT STRUCTURE

J>X
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P8XS 
P8XS

J C3 W-—

q_ SLIDING END p R E L l  M l
36.604  --------------------------------------------------------------------------------

FIXED END G

I  2.1745
CO

“U
“  2.6725  
ts>

P8XXS P8XXS P8XXS P8XXS P8XXS P8XXS P8XXS P8XXS

E L E V A T I O N  -  D E E P  T R U S S  A L T E R N A T E  1 2 0  F T „  S P A N
686S002 MAGNEPLANE INTERNATIONAL 

SINGLE GUIDEWAY SUPPORT STRUCTURE

U
L
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FORM 5007/ 00192016 REV 17/79 GENERAL COMPUTATION SHEET
s - \ s

(DISCIPLINE)

c o m p a n y lY lA6fJ&PLAN & T h t 'i^  UNITS________

SUBJECT 5 f j J &LZ, (sutP&UlA^ S j(>P o&  StTLocT,

CALC. SET NO REV COMP BY CHK'D BY

PRELIM. V 7W#9F
FINAL DATE

VOID
o q fn n Z '

SHEET OF

J 0 /*xb9. o o z .
DATE DATE

P&&LIM nJA&Aj Ma t FJ/2/Au  TA iC & gpfS -' J2&  F T - /i6>. £  rrP) SPA KlS  

TRl/SS- " X 3 S  \ZO K1 " M O D E L

? &  XxS 1-4U /4 on (4g>o ft) I5 4 ,8 U *I  ( 3 4 & k )

Pg xs 2J7 / *5 wi (71 2- 5 FT) 137* 4  UN ( 3 0 .I k .)

fg 6+d 112.2> fvi ^34 ,̂8 Ft) 4 7 'fU A J ( 1 0 . b U)

P la s+d , 41, l («S4,4 Ft) l l . l k b l c  2 . n d
P44hd 311,1 *>"> FT) ,4 % M a 4 (  n .z u -)

% 40-7*a (27^ FT) 4 H . I M J ( 4 0 , 4  U.)

ve&p m u ss  fiLT&ZNAVe- -  ux 2 SI20U>M
p a x x s |4(a t 4 m (4bo P t ) ) 5 4 ,6  ^ (34. e i0
P 0 X S ( 7 / 5 , 4  ft ) 131.4 kd (31.0 U)
P a  5rU 140,8 M (4 *  A *  f t ) 5$;7 UN (l3 .lk)
*P 6  $4d 47,1  *. ( /s 4.4 PT) IT-.flcM ( i f o ?
P + s + r i 7 ^ 3 ,3  id ( 4b/ ,£  F 7 ) 4U. 5  &aJ (/o,4u)

^ 5 , ^ 7  /M ( 7 7 7 3  Ft ) 4l°-(a kN (4%,3lc^

1 ± 2 Jt * 4 b . i S  t c n
2-

4 b .\$ (S Z % o )
-  Z 0 3 \ ./ 0 17-0



FORM 5007/60192016 REV 17/79

COMPANY hAAr6UG.fiLAtJ£ E a jT L  u n its__________

s u b j e c t  4/k}6 l z  / tu ip z k r t ij Su p p o r t  S v t v c r ,

GENERAL COMPUTATION SHEET

(d is c ip l in e ) 1 / f J l T g D

4 t A u C T\j 6 . 4 l  $■ C O tJ $ T R J C 'T a (Z < >

£ z3
CALC SET NO REV COMP BY CHICO BY

PflEUM
0 TnM *

FINAL DATE, v .
04/M/92-

DATE

VOIO / '
SHEET OF

J0 t M f . 0 0 2 .
OATH DATE

s m & L E  -  v e & r  t r u s s  Hx 3 s i z a n "

op loads (onpActoRBxd)  SPAtJ= M-Stn ( 12,0 Ft)

V

S

Z u

w

3

W v

h, = 5ilBm h2" 7.62m h j -  9.14 oi V\4.= 2 o .o  m
(n .o  FT) ( tS .O p r ) ( 3 & 0  Ft ) (b S .O  p T )

V B A O  U)AT> lo o 7 kb) /0 9 3  kbJ //46 I^Zo  k.N
p y tfZZO u) (24(f k.) { z s z O (3 4 4  O

Shoou l o a d 342. kN 342. Kkl 3 A t  kki 342 kO
p i ( n $ (77 k) C*n k) (77 O

t*we. u >m > 7.S | IckI 25/ k/J 75/ fc*J 25/ k/U
\/&ht tC'l'd*

p y (% ,4 k ) tfb .Ak) ( S L A  It) (S6,4k)

Lo a d %,2> kM loO 76.SkN
l a t z a a l (H .  a O (2/. 3 k") ( t tS K ) (z i.S k )

£*■» 5io.s  kW-w 1046-1 kM-ro 1163.*? kW-ivt 2Z4S k4rv»r  v
M v

C&7k-fT ) tflZk-f-s ') (8&? Jc-f t ) (/OSS k'FT)
#r»X
My 27 A 2. W -pa 

(2(4 U'PT)
t lo . lk U 't*

(ZlAie-FT)
Z fo .Zkti''^
CU4k-rO

Wo.Zkti't*.
(U A -t- t l)

96-6 fcNl <9*rA M <?4,1 m <)4,1 l/rt
LON&ITVDltJAL- ( z u 's O Cz>.3 k ) ( Z l .3 k )

F X 50/, 4 7 3 7 .6 k M 'iw 8g4<# /7^. kM'W
M  g. (2£2 k-Fr) (5^3 «c-f O ( b t f b f i ) (/3?7

VJI MID LOAD 
tjtTB&AL

3 S 7 ,| kN  
(6 0 .3  k )

302-^kM 
(&I.6 O

Irkti 
(82.4 Jt)

-3 4 3 ,2W ) 
(68- 4 If)

F*. 
M  x

£770 fcN-nn 
(1051 k-FX)

o,«)52 k*J-»vT 
(i*913 k 'F T )

4^81 kbJ'ro 
t f4 i4  U-PT)

lo W T  kbJ-m 
(7517 k-FT)

M y
e£*K/A/6 l o A p

14 4 5  kW'fY) 14 ^ 5  kW-w m s  kM'** , ^ S k K / ' i n

(/J02.fc-FT) Q io ik - f r ) ( l\0 Z  F'Ft) ( l lO Z - k 'F T )

L A N 6ITU P IM A L
F x / »̂3.4 KM 16 3 .4 k N l6 3 . 4 k M l6»3.4kA

(3(*n <0 (36.,-i lO (36.7 X) ( 3 k ,-7 k )

04i,,41cU-n\ /2 4 S ./  AN-/t» / H2.sk/J-tyi ^ fcbl'M
(624 k-Ft ) t fn . s k 'f t ') ( n o t  K -rr) (2407. S k 'fJ

vuwp Obi 0P2&.
[m \ C L £

p  , 5.TS 5 n s  K.H s n s  icfJ S ,1S  fcNl

F y ( / .s  JO (/.5 k ) ( / .3  k ) ( / . 3  k )

p 2

Mx I6.0 kM
(3t{? K ■)

/£,0
(Z**)

Ifr.otcfJ
(3 .6  k )

y ^ .o  k / / .  
( j . k  k )

/3 3 ,1 ViKl-wi |7 2 .| kM -w \q(p.A kU-ro 5 7 0 . 2 . ^ ' ^

<^SJ C-FT? ( l2 tr fk - fT ) (!44,2 k - n ) (272.7 k - f r )



FORM 5007/80192018 rev 17/79 GENERAL COMPUTATION SHEET
(DISCIPLINE) L W l T&P

£ COfJZTRlt&TOG.^jrAvCXvHA L

NAME OF t
c o m p a n y  kAA&kitPLAMB JTaJT L UNITS

CALC SET NO REV COMP BY CHK'OBY

PflEUM
0

PINAL DATE V f
04/ /90-

DATE

VOID f  *
SHEET OF

J0 M i .  002. DATE DATE
s u b j e c t  4/M 6L0 /*U<P£k)Ay SuPPORT S v tv C T ]

4 T Z Z L -  sm 6 L B L  '  ve& PT& uss fiu r& a u A T t- -  " X 3 s  \2 0 io h 

Op LOADS tV N F A e ro R & o )  5PA * J~  ^ .5 / W  ( i z o f r )

D
s

£■

w

3

VJyJ

COLUMN

V B A O  L O A D
py

Sbioui Lo a d
P i

u y e  l o a d  
■v& h c l b

p y

££/5*ue Lo a d  
LAt B&AL

M*
My

$g/5#w/e LOWLOM&trvPtfiJAL
F X
M fr

v jtu o  LOAD 
UTB&AL

M x
M y

seAKiva lo a d  
LON 6 tTUPt fJA L

f x

iittHP Obi 0PS&.
\jen\cu.

F yp2
M*

h i= 5.10m h2~ 7.&2m In j- 5.1401 b^.- 2 o .o  m
(tf.o  Ft) ( i s . o p r ) (3& 0 Ft) f t s . o  p r )

io o o  k N to & S  kh1 //30 *A/ 152-0 k tJ
f a t s k ) <7*44 k ) (2-56 k ) (342. k )

3 4 ^  (o4 342 k/J 342 342. kbi

0*7*)' (77 U.) (77 k ) (77 k )

£61 k/J
(5L<4 k)

Z S lk t i  
(56.4 k.)

Z S lk t i  
(SU.4  k) (66.4 k )

kKi 46.2 k/J 46y8kAi
(U b  k ) (2.1.0 k ) (Z h & k ) ( l i . 3 k )

767.5 nbl-m ° fiA .  1 Ua/'W 1(41.3 kAl-m 2 !? 3 k U -m
(P&! U-PT) (133 it.PT) (241 k-PT) (/k)7 k'PT)
Uto.fa kbJ-tn II lo.U tbi-m llb .tk O -t* 1/6,6

(tb  It-Pi) (06 k-PT) (Qi, It 'ft ) (86 k 'F T )

I b . l  kM W .tk -H
( z i&  U-) (ZI.3U-) ( 2 ' . « k ) (2-i.&k)

t}0 1.4 krJ-m 7 5 7*A kAJ-rn 684,5 kÂ 'fH I7 ^ 0 k jj-k \
(m i l -p i ) (533 k-PT) (bZIk-P l) (1311 b-PT)

S&8,4> kt4 fg g .lik N Se&'bkbJ 5S& .&kbJ

( l i t  it-At) (/32-k-PT) (iS'lic.-PT) (132  fc-47)

G03bfrkH-m 6473 kAJ-m 73 6 ̂  libj-ns (3760 kAl-m
{5715 k-PT) (4771 ie-PT) (?4? 1 k.PT) ,(/o/43 k-PT)
j \(t 2. kM- M H 62 ktf-m |l62-k*J'W' 1162.
(&£7k-PT) (857 k-PT) (857 k-FT) (8S7 U-PT)

i k l A  kN 163.4 klJ 1^3.4 ltd l&3,4-Uri

(36.7 k.) 
W M -kAH"

(624 k-PT)

(3 6 .7 0  
(246.1 kU'Fo 

(7i7.5 k-pf)

(5(0.7 0  
1445,5 kM-nj 
(HOI k-PT)

(36.7 k )
3268 kN 'f» . 
(2A07.S u-Pr)

5.75 «Kl 5.7*3 k/J 5.7S k'Ai k, "5 *J0
( 1.3 k.) (/.3 k ) •< it) 0- I k . )

ICuO k>J l&.o KAJ /4.. t?jSTA/ /6, c? A'AJ
(3.6. k ) (3 .6  k ) (3,6 k ) (2.6k )

)35.l klJ- (72-,/ k/J-JM }76>AkLi-i» 570-2  kAJ-IM

(70,1 K-pt) (ltO.7 k-PT) (iM .^ k-PT )

t

V V

i !

\
\ f
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maxi20ntruss no. 3 with 120 ft. span
MicasPlus Rev 4. 0. 1. 0 Analysis No. 37
*** Support Reactions
Node

Thin Shell APR 20. 1992 12: 54:07 Page 10
«*«

is/Cmb FX kN FYkN FZkN MXM-kN MYM-kN MZM-kN
DEAD 1

0 . 0000 -3. 7335 51. 3170 0 . OOOO 0 . OOOO 2 .454e—03LIVE 2
0 . 0000 1.109e-03 4. 284e-03 0 . OOOO 0 . OOOO -7. 226e-05SNOW 3
0 . 0000 -7. 3785 85. 5280 0 . OOOO 0 . OOOO 3.512e-03EARTHGUAKELONG 4 O. OOOO O. 4330 -4. 1132 0. OOOO O. OOOO 1.373e—03EAR THGUAKETRANS 
0 . 0000 5 -5. 8426 -11. 6167 0 . OOOO 0 . OOOO -0. 0595WINDLONG 6
0 . 0000 -40. 7473 -42. 4995 0 . OOOO 0 . OOOO -0. 2872WINDTRANS 7
0 . 0000 -109. 5953 -127. 9194 0 . OOOO 0.-0000 -0. 9233WINDVEHICLE 8
0 . 0000 0. 2582 -0.4948 0 . OOOO 0 . OOOO -2. 22Be-03BRAKING 9
0 . 0000 1. 1043 -9. 2866 0 . OOOO 0 . OOOO 7. 147e—04BODY 10 0. OOOO -13. 9872 111. 4857 0 . OOOO 0 . OOOO -0. 0111THERMAL1 11
0 . OOOO 1061. 2046 -0. 1375 0 . OOOO 0 . OOOO -0. 0668THERMAL2 12
0 . OOOO -1061. 2046 0. 1375 0 . OOOO O. OOOO 0 . 0668COMBI 1
0 . OOOO . 1057. 4712 51.1795 0 . OOOO 0 . OOOO -0. 0643C0MB2 2 O. OOOO -1064. 9381 51. 4545 O. OOOO 0. OOOO 0. 0692C0MB3 3
0 . OOOO 1050. 0927 136. 7075 0 . OOOO 0 . OOOO -0. 0608C0MB4 4
0 . OOOO -1072. 3167 136. 9824 0 . OOOO 0 . OOOO 0. 0727COMB5 5
0 . OOOO 1057. 4723 51. 1838 O. OOOO 0 . OOOO -0. 0644C0MB6 6
0 . OOOO -1064. 9370 51. 4587 0 . OOOO 0 . OOOO 0. 0691C0MB7 7
0 . OOOO 1016. 7239 8 . 6800 0 . OOOO 0 . OOOO -0. 3515CGMBB 8
0 . OOOO -1105. 6854 8 . 9549 0, OOOO 0 . OOOO -0. 2180

1

"T
rt>
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truss no. 3 with 120 ft. span
MicasPlus Rev 4. 0.1.0 APR 20, 1992 12:54:08Analysis No. 37 Thin Shell Page 11
**«■ Support Reactions *#*
Node Cas/Cmb FX FY FZ MX MY MZkN kN kN M-kN M-kN 1

Z.at1£

1 C0MD9 9
0 . 0000 947. 8759 -76. 7399 0 . 0000 0 . OOOO -0. 9876COMB10 1 0
0 . 0000 -1174. 5334 -76. 4650 0 . 0000 0 . OOOO -0. 8541COMB11 11
0 . 0000 -3. 3005 47. 2037 0 . 0000 0 . OOOO 3.827e—03COMB12 12
0 . 0000 -9. 5761 39. 7003 0 . 0000 0 . OOOO -0. 0570COMB13 13
0 . 0000 -8. 8258 46. 0088 0 . 0000 0 . OOOO -0. 0335COMB14 14
0 . 0000 -17. 1736 34. 8365 0 . 0000 0 . OOOO -0. 1153COMB15 15
0 . 0000 -2. 4745 35. 4060 0 . 0000 0 . OOOO 2 .B16e—03COMB16 16
0 . 0000 -7. 1812 29. 7784 0 . 0000 0 . OOOO -0. 0428COMB17 17
0 . 0000 -1. 9711 31. 5260 0 . 0000 0 . OOOO 2 .322e-03COMB18 180. OOOO -3. 6275 45. 4559 0. OOOO 0. OOOO 1. 250e—03

2 DEAD 1
0 . 0000 3. 8484 51. 2830 0 . OOOO 0 . OOOO -0. 0111LIVE 2
0 . 0000 4. 046e—04 •-4. 284e—03 0 . OOOO 0 . OOOO 3.929e—04SNOW 3
0 . 0000 7. 5687 85. 4721 0 . OOOO 0 . OOOO -0. 0177EARTHQUAKELONG 4
0 . 0000 -0. 6128 -4. 2437 O. OOOO 0 . OOOO -2. 154e—03EARTHQUAKETRANS 5
0 . 0000 -2. 0633 11.6167 0 . OOOO 0 . OOOO -0. 0616WINDLONG A
0 . 0000 -12. 7405 42. 4995 0 . OOOO 0 . OOOO -0. 2981WINDTRANS 7
0 . 0000 -29. 3172 127. 9194 0 . OOOO 0 . OOOO -0. 9598WINDVEHICLE 8
0 . 0000 -4. 107e-04 0. 4948 0 . OOOO 0 . OOOO -2. 199e-03BRAKING 9
0 . 0000 -1. 3341 -9. 3439 0 . OOOO 0 . OOOO -2. 044e-03BODY 10
0 . 0000 14.7818 1 2 0. 0111 0 . OOOO 0 . OOOO -0. 0344

£



ISOnetdSingle guideuiay support structure for 120 ft. spans
MicasPlus Rev. 4. 0.1.0 APR 30.1992 07:56:22Analysis No. 48 Thin Shell Page 10
*** Eigenvalues (Frequencies) **•»
Mode Frequency Error Effective WeiqhtNo. (CP9) • Norms <x) (y) (I)
1 3. 6865 1. 210e-12 8 . 982e-03 770. 7528 1. 2176
2 4. 4547 1.668e-0B 34.1617 1. 1133 743. 98133 7. 8104 6 . 616e—12 0. 5145 0. 7478 0. 03414 7. 8857 2. 700e—07 4. 09B0 32. 6829 0. 04015 7. 9716 2. 944e—08 2. 2443 0. 0975 0. 0B44
6 9. 5049 9. 895e-08 762. 9397 0. 1555 18. 48117 9. 9572 1. 4B3e—07 0. 4154 5. 110e-03 0. 0673
8 lO. 9431 2. 980e—08 117. 5641 1. 532e—03 2. 00529 11. 9190 8 . 182e—08 0 . 6018 74.1956 1. 568e—04
10 13. 9565 2. 782e—07 0. 6683 2. 988e-04 7. 935e—04
11 15. 1260 5. S12e—08 0. 8856 0 . 013B 15. 7773
12 15. 1494 1. 743e-08 5. 2459 0. 0124 48. 548913 16. 9916 3. 089e—06 0. 1158 8 . 194e-03 0. 010314 17. 2B71 1. 952e—06 0. 3460 3. 263e—03 0. 028415 17. 6376 7. 299e-06 1. 784e-03 10. 9819 0. 015716 IB. 1434 1. 746e-05 0. 1005 1. 0367 1. 464417 18. 5445 3. 365e-05 0 . 0126 0. 0467 6 . 761918 19. 1697 8 . 394e—05 1. 024e—03 0 . 2616 1. 167e—0719 19. 3806 5. 426e-05 4. 650e-04 2. 2B5e-07 1. 286e-05
2 0 19. 4138 5. 457e-05 2. 970e-03 6 . 764e-05 8 . 177e-05
21 19. 6094 3. 031e-04 5. 979e-03 2. 243e—03 1. 285e-04
2 2 19. 8913 3. 526e—04 3. 165e—03 3. 6B03 5. 659e—03
Summation of Effective Weights = 929. 9387 895. 7997 838. 5248
Total Model Weight = 956. 9978 946. 2795 946. 2795





DEFORMED SHAPE PLOT : MODE 1





DEFORMED SHAPE PLOT i MODE 2
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FORM 6007/ 80192016 REV 17/79
(DISCIPLINE)

S lfW C T U & tH ,

GENERAL COMPUTATION SHEET

U t t iT B D

£  C0tismucrz3/Z<>
NAME OF ^  ___
COMPANY m tt&A}€PLAA]£' d A J T i-  UNITS_

CALC. SET NO REV COMP BY CHK'D BY
PREUM. i n f o
FINAL DATE
VOID q /zj/yz
SHEET OF
J-° DATE DATE

s u b je c t  £ it^  £>(-£. SoP fO & T' S T R i/c l",

4re£Lr-S/fiJ6i,£ - S h (\u O uA 112VSS * y.ls2 < 3 "
OP W A P S - / tJAlFACTD/teo) . S P /W  ~  3 , / S / w  ( z o  P t)

^>sjpej>ASTW-

U D A P S '^ > ^

h,=- O.fcl m
t t v )

h*- 0 .1 1 5  m

f r o " )

P DfcAD LOAi?
Fv

1 5 6 ,3  k r f  

a 5 A  k )
m ;  k d

( 4 0 . 4  k )

s SrJoJ LOAP 1 *1 0 .4 - kM 
( V t . i  k )

1 1 4 , 4  M  

( 2 .7 .1 k )

L
Live

y w o u c ,
f i

251 klJ 
(5 fr ,4k )

251 k*J 
(5 fe .4 k )

$6I5/Vl Id  LafirJ>

c a t b & q-l

M><

My

2 0 ‘ 2 k U  
(& .< *  U) 

0 )S  k f J '/ n  
( / } o  u - r r )  

/ f  &A/-IY)
0 4  k - F t )

3 3 ,Z k h \  

C&,6> k )  
1 0 5  k /0 -m  

, ( 1 7 .5  K -P r)  

f ° )  k.A J-rrt 
0 4 U - P T )

E u

5fcl SMlC^oAP 
L o M n v p /fJ fr f '

F *

k lsi

2 3 * 5  £ a/-w> 
0  7 .6 - f t )

( 9 4  k )  
2 4 .4  k A i'M  

( U ,  k - F r )

w

W lb J p  U > A P  
L A T B M L

F*
Mx

65kM  
£14.6 k) 

/ * £  k A / -^  
( to o  u - f t )

0 ,5  k s l 
0 4 . 0  k )  

I B S
( U 5  k 'P T )

M y 7 2 ,1  k H -m
(£ .1  if-pr)

2 2 .1  k /J - r t  
( S . i  k - F T )

B

Wy

fyP fU U fM  LoA O  
Lo n 6 / t u p /P 4 L

f x

VO HOD ftM 0 ^#?, 
v/er+iCLg.

H
rvî c

1 0 2 .4 -0 /0  
(2 b  ,7  k )  

lo o  kM ~ r»  ~~
( 1 4  k - f t )

5 .1 5  k b J
( l- S k . )

l 6 . o  k r i

( * . * * )
7 2 . 3  kAJ-ny 

( 5 4 k - P T  )

l6 Z . 4 - k . t i
(S O .7  k )  

1 5 0  k tJ - m
( u o . k -f t )

S .7 5 ~ k ti 
0 - 3  k )  

/ b . t  KH 
( 3 .0  k )  

1 1 .U e .rt-m  

( 5 7  k - F T )



FOAM 5007/ 80192016 REV 17/79 

(DISCIPLINE)

ta & u cTO & ftL

GENERAL COMPUTATION SHEET

V ttlTB D  & J6/tiee/ZS
l  C0fijsm ucn>#&

NAMc U r M _ ,— /
COMPANY W hG H €PLA a1 £ ' Tl a j t L. u n it s .

SUBJECT £otJ>BiOAif S o P fO & f' S m u c T i

£z£1
CALC. SET NO REV COMP BY CHK'D Bf

PREUM.

FINAL DATE

VOID

SHEET OF

J 0

DATE DATE

-  Smuoca rnosz Ux/s7£
4 u m m fir & * {  O P  /J J A P £  ~ / U A lP A £ T D £ £ l> ) SPA*J ~ 2 2 , 3 7 * i / V i "  F r j

"̂ sJPePASTEH-\ H T .
UDAPS^^^

h,= 0.61 m
« ‘o')

h i:  OA\5rr\
& o ~ )

P P£AP COAP
py

/ Xr A/ 
(U1.Sk)

3 2 3 .5  kkl 
(12.7 k)

S SnJCu) loap
Py

Z47.Zted
C5S-t*k)

147,Z k*l 
(S5,L>k)

L Ln/e Load 
venituz 

FY

751 ktJ 
(5&,4-k)

zs i i<nI 
(S<*.4k)

5ei9/«/c. load 
LATBmL

Mx
My

54.0 XaJ 
(iZ.lk)

12.5 kN-<n 
A-<et)

74 kM'M 
( 55 k-fr)

£ 4 , 0  Ktl 
(l 2 .1  O 

142. kW-m 
( , o S  k - f  T) 
-74 fcW*m 
(5 5  k-M ')

E l

SeisiAicto^p
C0MnVj>/tJtrL-

? x  
f t  2

54.0 kî  
0M k)
32 kU'M 

(IA S k-er)

S4.o kN
(f/2.1 <0
5*41 KA/'rw 
( l lk 'fT )

w

VV/A/p LAW?
IATB&H,

F*

My

H5 kd 
( lb  k)
ZaSkH-m 
(wn k- F T ) 

342 kN-m
6*̂ r;

(Z(a k )  
343 kfJ~ m 
(253 u-rt) 
372^10
(H i u-ft )

£

fyZMUM LoA t> 
LON l̂TUPtPteC

Fx
Mg.

lUS.Akd
(ZU'7ic.) 

j  o o ktJ'tn 
( 7 4 U .- F r )

IU1.4M
(3ls,7k) 

!$a kfJ'to
(lio k-PT)

WlriD ON
vertices.

py

%

5.7SkM 
C/ 3 k) 
lU.okfJ 
(3.b «) 
lo4 tctf'to 
(11 k-f t )

5 .7 5  kfj ' 
(1.3 k) 

JU.O kfi 
(3 .U k )

lOfo t&H'm 
(lZ k -?f)



g -S D
FORM 5007/ B0192016 REV t7/79 GENERAL COMPUTATION SHEET

(discipline) L /m rs v  & j£//ue6/zs
S lR U C T U f if it  £  COM $TK u CT& /2&

COMPANY fn H&MBPU}a I£^ X a j t  L~ UNITS____________

s u b je c t  £ /M 6 l £  <*otl>&(oAi{ £T12Mcf.
4 r& L--s/fij6 i,e. -  ~pea> -m u s s  * x $ s i 2 o n "

gu /Y tm A ^ f OP M A P S  -  ( UUPflCXOfieo) SPAfsl ~ 3 6 'S  no [  1 2 0  f t )

CALC SET NO REV COMP BY CHK'O BY

PREUM -Ty&te
FINAL DATE

VOID 4/Z0ff2
SHEET OF

J0 & X A 4 .0 0 2 . DATE DATE

'̂ ■̂ PePASTfrL^HT.tx>APS^^
OM m h*s OA i5m

& o " )

P P£AV LOAD
pi

1V6,C> kN 
f iS ik )

W .tk fiJ
(/6>4k)

s SrJoJ LOADPv & l led 
(17 k)

341 kbi 
(71k)

L Live Load 
vwclz.

f l

IS I led 
(& ,4 k )

ZSI kfil 
(S(t.4k)

B t

Se&Mit load 
uxrem.

s
MyMy

kb1
('Ll .3 k)

(tot, u-er) 
MO ntJ-M
(H4k‘AT)

16,? xd
(Zl, l  «) 

104 kfiJ'rt!
(via k'F-r) 
Z1o k/J-m 
(Zl4le-FT)

*L
SfciSMlĉ oAP
iMttTVP/fML

?*Mg

n& k/j 
(v-s«) 
54 LM-m 
(44 k-ft)

4U. ? M
(Zl.3 k~)

8t,5 W<ro 
(osk-f t )

w
VJtfjp L0AP 

LA-TBML Ft Mx My

344.1 kti 
(11k)

iZ2.4ku-rt 
(US k-FT) 

I44S K&to
(not. k~pt)

244, tkd 
(17 k) 

1471 kbl'fA
(IOSSU-FT)
tllSkA-m
(IIOZ U-FTJ

3

fyl/UUM LcAP 
Lon At tuptam,

f*
M i

lOSAkd 
(3bn k) 
too kti’M s 
(14 k-ft)

ius,4kd
(sunk)

ISO kti-ro 
(no k'fT)

\A/y
vo (rip oM of6fi, vAerfiCtg.

H
5,15 kd 
(\.lk)

He.OkA
(3.6k)

114 led-m 
(/42> k-Fr)

S.is kd 
(L I  *0
lu.OkA
(3,bk)
US kfl}-m 
(144 It-ft)
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FORM £007/ B0192016 REV 17/79
(DISCIPLINE)

STRUCTURAL
NAME OF

GENERAL COMPUTATION SHEET

i/ H r rz p  £ a)G/sj£& 2S
$  C oN S m iO C rjV Z S

CALC. SET NO REV COMP BY CHKD BY
PREUM. 7 n z &
PINAL DATE U OATE
VOID
SHEET OF
J0 b P £ f4 .o o Z

DATE DATE
NAMc U r . . . ^ —  , __t
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OS£ l£ -0 Hx 2 -4 k
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u s e
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2# }  15  p r  S P M S  *
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W~ ne p t 2# is o  Pc?  -  10500 l£ , BA.
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w r  ! * £  P T l * ! S o  P d f. r  / 5 7S O  L S  . S A .

i t o  P r. s p a m s
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c o m p a n y  m A6M £PLAA J & - £ a) t l -  u n it s ____________
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form 5007/ B0192016 rev 17/79 GENERAL COMPUTATION SHEET

(discipline) u p rre &  j/Je& G .s
fTR o C TU A tiU  £, CobiSTIZV0T04$>

NAME OF „  .
COMPANY MAS/JOPLAME, £ K J T L  u n it s _____________

s u b je c t  15lbJ6L£' ‘5j PP0 & 'T  Sn2.QC7Ti

<r-yf
CALC. SET NO REV COMP BY CHK'O BY

PREUM. y W l* 4 rFINAL DATE/ 0* J L*% 1*49 DATE
VOID 03fi7/7Z
SHEET OF
JO p o z. DATE DATE

7 ^: jlftn cg

'■ M A fttt Jo t4 (J$ o A

U & &  4 & 6 'T l'(£  \a) o&$t  cA < &  S u tfs A T  A & tC 7 7 a rjZ  t& a

yo u A  S u j/ r a t  A k ?re  t h & s £ , / e g s u ^ r s
p M  % t? P r ( j j £  * » )  s Pa a j ^  ,  A a jo  A e g  to *

Z rfc A iz M T  A v / u s  0 1?  g o t p e ^ A y .  A p p / ? / oa/a l -  L u o r o spu g TO &aflJ&Aj£ DC Ttfg t/&H(Ce^ #fZ£ A/OT /A(U~U&&0*

cry p.)

X>£4D LOAD*
c  -  20.3 kM . 
T'2 ~ (£.4 kips)

LW £  LOAD* £• I2£>.0k̂  
’"2- (&0,3ldiP$)

WlNV load* 
0hl 6 0 iDSia//W 

6rRAKŜ eft’SE)

-  ±37P(cH 
Pg = («,? ki«)

vAIJKlO L0AP*
OH 1/64 /Due

±/5K*l
r j -  ^.4 feu's)

W W W
r  i£ khi
fjz- ("4,1 Lips)

(A s s u m e  o A p & ti)

fx** *
-  £6.s>kfi 
Py s (f/.5kips)

P * * 4
C- »■ 2 I & O M  

7 (4,\ triPS)

^  .  ±6,4kiJ 
■ x ~ (/.4

' _ i  51.1UA 
Py ~ £3.0 /t/Pi)

F * * ?
_ _ ±7 k»J 
py ~ { 2 ' °  K i r * )

-  „ 51.5 ktf ,
F y  9 £lfuciPs}

r  -  n,3 k/J 
*~X~ (1.5 kifs) * i - 4

*^All VALUES A £ £  ? ££ m U S £ l .
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E L E V A T I O N  -  S H A L L O W  D O U B L E  T R U S S
686S002 MAGNEPLANE INTERNATIONAL 
DOUBLE GUIDEWAY SUPPORT STRUCTURE





SHALLOW DOUBLE TRUSS - 30 FT.SPAN 
Approx. Wt. STEEL = S8.3 kN (22.1 kips)
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6869002 MAGNEPLANE INTERNATIONAL 

DOUBLE GUIDEWAY SUPPORT STRUCTURE
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2xls030
Double guideuiay support structure with 30 f t  span »««««»«# # «# # * # # ««««* »# «»* «* # * «««««»# »«««»«# # * # # »# # «# ««»«* «««««»««# # «# # «* »# «# «# #  

MicasPlus Rev 4. 0. 1. O APR 22.1992 09:28:33
Analysis No. 25 Thin Shell Page 1

Support Reactions ***
Cas/Cmb FX FY FZ MX MY MZkN kN kN M-kN M-kN M-kN

LIVE 6
0. 0000 -0. 5197 2. 5272 0. 0000 0. oooo -1. 060e—03

DEAD 5
0. 0000 0. 7003 12. 3106 0. 0000 0. oooo -3. 743e—03

BRAKING 41
0. 0000 14. 1370 -22. 7941 0. 0000 0. oooo 0. 3553

BODY 3
O. 0000 -0. 1862 14. 9976 0. 0000 0. oooo -3. 688e—03THERMAL2 2
0. 0000 -1397.7358 -161. 0603 0. OOOO 0. oooo 0. 0397THERMAL1 1
0 . oooo 1397. 7358 161. 0603 0 . OOOO 0. oooo -O. 0397

SNOW 7
0. 0000 0. 5957 21. 0998 0. oooo 0.0000 -5. 975e—03

EARTHQUAKELONG 8
0. 0000 1.9909 -10. 1155 0. oooo 0. oooo 7 .001e-03EARTHGUAKETRANS 9
0. 0000 -13. 7699 -14. 1006 0. oooo 0. oooo -9. 334e—04

WINDLONG 10
0. 0000 1. 4846 -4. 9872 o. oooo o. oooo O. 0122

WINDTRANS 11
0. 0000 -10. 0248 -10. 3826 0. oooo 0. oooo -3. 468e—03

WINDVEHICLE 12
0 . 0000 -0. 1952 -0. 9831 0. oooo 0. oooo -1. 318e—03

BRAK1NG2 13
O. 0000 -5. 8642 -13. 6213 0. oooo 0. oooo -0. 3100

LIVE2 14
0. 0000 -1. 1312 -1. 8308 0. oooo 0. oooo 4. 396e—03

WINDVEHICLE2 15
0. 0000 -0. 3673 -0. 9044 0. oooo 0. oooo - 1 . 547e-03

COMBI 1
0. 0000 1398. 4362 173.3709 0. oooo 0. oooo -0. 0435C0MB2 2
0. 0000 -1397. 0355 -148. 7498 0. oooo 0. oooo 0. 0360

COMB3 3
0. 0000 1399. 0317 194. 4707 0. oooo 0. oooo -0. 0495

CDMB4 4
0. 0000 -1396. 4398 -127. 6499 0. oooo 0. oooo 0. 0300

COMBS 5
0. 0000 1397. 9164 175. 8981 0. oooo 0. oooo -0. 0445

i

45
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2x1£030
Double auideway support structure with 30 f t  span*#tt#**«««#*tt**tf##«#*tt«###*****##««#****tt«**#*«*«tt##«#*##*«**»****«*tt##*#«#«*»«*

MicasPlus Rev 4. 0. 1. 0 APR 22.1992 09:28:33
Analysis No. 25 Thin Shell Page 2

Support Reactions ***
Node

10

is/Cmb FX
kN

FY
kN

FZ
kN

MX
M-kN

MY
M-kN

MZ
M-kN

COMB6 6l
0. 0000 1396. 7852 174. 0673 0. 0000 0. 0000 -0. 0401

C0MB7 7
0. 0000 -1397. 5553 -146. 2226 0. 0000 0. 0000 0. 0349

C0MB8 8
0. 0000 -1398. 6864 -148. 0534 0. 0000 0. 0000 0. 0393

C0MB9 9
0. 0000 1399. 9207 168. 3837 0. 0000 0. 0000 -0. 0312

COMB10 10
0. 0000 -1395. 5509 -153. 7370 0. 0000 0 . oooo 0. 0482

COMB11 1 1 1
0. 0000 1388. 4113 162. 98B3 0. 0000 0. oooo -0. 0470

COMB12 12
0. 0000 -1407. 0604 -159. 1324 0. 0000 0. oooo 0. 0325

COMB13 13
O. oooo 2. 6912 2. 1951 0. 0000 0. oooo 3. 258e—03

COMB14 14
0. 0000 -13. 0696 -1. 7900 0. 0000 0. oooo -4. 676e-03

COMB15 15
0. 0000 2. 0362 8 . 6037 0. 0000 0. oooo 0. 0105

COMB16 16
0. 0000 -0. 7650 12. 3835 0. 0000 0. oooo 1. 123e—03

COMB17 17
0. 0000 -1. 2677 12. 5568 0. 0000 0. oooo - 6 . 555e—03

COMB18 18
0. 0000 -2. 7662 9. 8216 0. 0000 0. oooo -3. 706e-03

COMB19 19
0. 0000 1 . 6286 3. 5417 0. 0000 0. oooo 1. 64Be-03

C0MB20 20
0. 0000 0. 7802 2 . 1686 0. 0000 0. oooo 4. 945e—03

C0MB21 2 1
0. 0000 - 1 0 . 1920 0. 5529 0. 0000 0. oooo -4. 302e—03

COMB22 22
0. 0000 -11. 0404 -0. 8202 0. 0000 0. oooo -1. 006e-03

C0MB23 23
0. 0000 10. 7382 -5. 9673 0. 0000 0. oooo 0. 2629

C0MB24 24
0. 0000 5. 4917 -17. 5564 0 . 0000 0. oooo 0. 0337

C0MB25 25
0. 0000 -10. 4674 28. 2239 0. 0000 0. oooo -0. 2701



f

**«*«*«««**#*«**********»«»****«#***####««*«***«#«»#****«#*#»#*#*#*###****««»*»
2x15030

Double guideuay support structure uiith 30 f t  span
MicasPlus Rev 4. 0. 1. 0
Analysis No. 25 Thin Shell
*#•* Support Reactions ***
Node Cas/Cmb FX FY FZ

kN kN kN

' APR 

MX
M-kN

22. 1992 

MY
M-kN

09: 28: 34 
Page 3

MZ
M-kN

10 C0MB26 26
0 . 0000 - 6 . 9176 37.0668 0 . 0000 0 . OOOO -0. 0343

COMB27 27
0 . 0000 14. 2B79 2. 8756 0 . 0000 0 . OOOO 0. 4987

12 LIVE 6
0 . 0000 2. 2918 -0. 6844 0 . 0000 0 . OOOO 0. 0428

DEAD 5
0. OOOO - 8 . 722e—03 20. 9604 0. OOOO 0 . OOOO - 1 . 934e—04

BRAKING 4
0 . 0000 10. 0631 -20. 6348 0 . OOOO 0 . OOOO -2. 7782

BODY 3
0 . 0000 -0 . 1649 20. 3578 0 . OOOO 0. OOOO 2 . 190e—04

THERMAL2 2
0 . 0000 18. 5070 334. 2827 0 . OOOO 0 , OOOO -1. 0109

THERMAL1 1
0 . 0000 -18. 5070 -334. 2827 0 . OOOO 0 . OOOO 1. 0109SNOW 7
0 . 0000 - 0 . 0 11 0 33. 976B 0 . OOOO 0 . OOOO -3. 005e-04

EARTHQUAKELONG B 
0 . 0000 0 . 28B0 - 10 . 6161 0 . OOOO 0 . OOOO 0. 0150

EARTHQUAKETRANS 
0 . 0000

9
-19. 4962 -0. 3931 0 . OOOO 0 . OOOO -0. 1272

WINDLONG 10
0 . 0000 0. 1978 -5. 5149 0 . OOOO 0 . OOOO 6 . 909e-03

WINDTRANS 11
0 . 0000 -16. 7269 3. 2023 0 . OOOO 0 . OOOO - 0 . 0808

WINDVEHICLE 12 
0 . 0000 -0. 6310 -4. 891 e—03 0 . OOOO 0 . OOOO - 0 . 0281

BRAK1NG2 130. 0000 -9 . 1130 -2 0 .B327 0 . OOOO 0 . OOOO 2. 7773
LIVE2 14 0. 0000 - 2 . 2106 -0. 6987 0 . OOOO 0 . OOOO -0. 0418WINDVEH1CLE2 15 0. 0000 -0. 5506 -0. 0169 0 . OOOO 0 . OOOO -0. 0269COMBI 1 0. 0000 -18. 5157 -313. 3223 0 . OOOO 0 . OOOO 1. 0107
C0MB2 2 0. 0000 18. 4983 355. 2430 0 . OOOO 0 . OOOO - 1 . 0 1 1 1
COMB3 3 0. 0000 -18. 5267 -279. 3456 0 . OOOO 0 . OOOO 1. 0104

I *
>-
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COMp a n y  £ a j t 'l  _ UNITS__________

subject po&s&e ifofp&uihf Support Svlvct,
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ELEVATION - DEEP TRUSS DOUBLE 75 FT. SPAN688*3802 MAGNEPLANE INTERNATIONAL DOUBLE GUIDEWAY SUPPORT STRUCTURE



t f * # * * * # * * * * # # # # * * # # * * * # * # * * # * * # # # * * * * # # # * * * * * * # * * * * * * * * * # * * # * * # * * * # * # * # # # * # * # * #
2x25075

Alternate double guideway support structure uiith 75 ft . spanfl******************************************************************************
MicasPlus Rev 4. 0. 1. 0 APR 23,1992 08:26:21
Analysis No. 36 Thin Shell Page 1
*  Material Takeoff *

Shape Name

Shape Type
Number
Physical
Members

Pipe Shapes
Total 
Length 
(M )

Total Surface 
Area(M > **2

Total Weight 
( kN )

550. 242 
124. 470 
47. 507 
16. 646
738. 865

Bending Member Connections :
Shear 8< Moment = 90 
Shear only = 146

P8XXS
P6STD
PQBTD
P4STD

86112
36
54

520. 105 
449. OBO 
113. 897 
105. 607

Shape Totals 1188.689

357. 950 237. 400 
78. 387 
37. 921
711. 659

2x2s075
Alternate double guideway support structure with 75 ft . span

MicasPlus Rev 4. 0. 1 
Analysis No. 36 Thin Shell APR 23, 1992 08: 26: 2 1  

Page 2
* Material Takeoff * Structure Totals
Total Length 
Total Surface Area 
Total Weight

1188.689 (M )
711.659 (M )«*2
738.865 <kN )

Total
T o t a l

Bending Member Shear 8< Moment Connections »  90
Bending Shear Connections ■» 14 5

52%oPT/ka& )
75 Pr J * *9*1

!

S
T

S
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Analysis No. 37 Thi
*■#■* Support Reactions ***
Node Cas/Cmb FX FY

kN kN
304 LIVE 6

-0. 3671 -10. 3442
DEAD 5

1. 7500 -4. 7667
BRAKING 4

-40. 0594 -9. 0400
BODY 3

6 . 0651 -15. 617B
THERMAL2 2

-134. 1597 56. 5282
THERMAL1 1 I

134. 1597 -56. 5282
SNOW 7

3. 3222 - 8 . 4006
EARTHGUAKELONG 8

-84. 1954 -9. 7342
EARTHGUAKETRANS 9

-40.5868 - 66 . 7131
WINDLONG 10

-46. 9512 -4. 7081
WINDTRANS 11

-31. 2170 -42. 9632
W1NDVEHICLE 12

-0. 3342 -5. 9703
ERAKING2 13

-39. 6214 - 0 . 0200
LIVE2 14

-4. 0642 -18. 5231
WINDVEHICL.E2 15

-0. 8825 -5. 7213
COMBI 1

135. 9097 -61. 2949
C0MB2 2

-132. 4098 51. 7615
COMB3 3

139. 2319 -69. 6955
C0MB4 4

-129. 0876 43. 3609
C0MB5 5

135. 5426 -71. 6391

Shel1 Page 1

FZ
kN

MX
M-kN

MY
M-kN

MZ
M-kN

45. 9860 0 . 0000 0 . 0000 0 . 0 1 1 0
26. 9374 0 . 0000 0 . 0000 0. 0429
19. 0432 0 . 0000 , 0 . 0000 - 1 . 8188
81.1974 0 . 0000 0 . 0000 0. 2809
67. 7844 0 . 0000 0 . 0000 -0. 7338

-67. 7844 0 . 0000 0 . 0000 0. 7338
44. 7766 0 . 0000 0 . 0000 0. 0731
15. 9381 0 . 0000 0 . 0000 0. 1430

110.2192 0 . 0000 0 . 0000 0 . 2861
6 . 4785 0 . 0000 0 . 0000 0. 9472

64. 7921 0. 0000 0 . 0000 0. 1925
13. 2822 0 . 0000 0 . 0000 5. 704e-03

1. 2072 0 . 0000 0 . 0000 1. 6591
68.1104 0 . 0000 0 . 0000 -0. 0130

6.2776 0. 0000 0 . 0000 3. 407e—03
-40. 8470 0 . 0000 0 . 0000 0. 7767

94. 7218 0 . 0000 0 . 0000 -0. 6908
3. 9296 0 . 0000 0 . 0000 0,8498

139. 4984 0 . 0000 0 . 0000 -0. 6178
5. 1390 0 . 0000 0 . 0000 0. 7878
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as/Cmb FX kN FYkN FZkN MXM-kN MYM-kN MZM-kN
C0NB6 6 131. 4785 -9 0 . 1622 73. 2494 0. 0000 0. 0000 0. 7748CDMB7 7-1 3 2 . 7768 41. 4173 140. 7078 0. 0000 0. 0000 -0 . 6798COMBS B-1 3 6 . 8410 22. 8942 208. B1B2 0. 0000 0. 0000 -0 . 6928C0MB9 9 88. 9585 -6 6 . 0030 -3 4 . 3685 0. 0000 0. 0000 1. 7239COMB10 10 -1 7 9 . 3610 4 7 .0 5 3 4 101. 2003 0. 0000 0. 0000 0. 2563COMBI1 IT 104. 6926 -1 0 4 . 2581 23. 9451 0. 0000 0. 0000 0. 9692COMB12 12 -1 6 3 . 6268 8. 7983 159. 5138 0. 0000 0.' 0000 -0 . 4984COMB13 13 -8 2 . 4454 -1 4 . 5009 42. 8755 0. oooo 0. oooo 0. 1859COMB14 14 -3 8 . 8368 -7 1 . 4798 137. 1566 0. 0000 0. oooo o. 3290COMB15 15 -5 7 . 3061 -2 0 . 9961 81. 0215 0. 0000 0. oooo 1. 2380COMB16 16 -8 . 5502 -3 4 . 2225 141. B436 0. 0000 0. oooo 0. 1594COMB17 17 -2 . 8534 -2 6 . 4516 9 4 .3 0 4 6 0. 0000 0. oooo 0. 0837COMB18 18 -7 . 8001 -5 0 . 6960 168. 6926 0. 0000 0. oooo 0. 0742COMB19 19 -6 2 . 1094 -1 8 . 6339 66. 6461 0. 0000 0. oooo 0. 1477C0MB20 20  -6 5 . 1575 -3 2 . 5262 117. 7290 0. 0000 0. oooo 0. 1380C0MB21 21 -2 9 . 4029 -6 1 .3 6 8 0 137. 3570 0. 0000 0. oooo 0. 2550C0MB22 22  -3 2 . 4510 -7 5 . 2603 188. 4398 0. 0000 0. oooo 0. 2453C0MB23 23  -2 9 . 0074 -1 8 . 1132 68. 9750 0. 0000 0. oooo -1 . 3236C0MB24 24 -6 1 . 7716 -3 2 . 0204 120. 9632 0. 0000 0. oooo -0 . 0891C0MB25 25  31. 0818 -4 . 5532 40. 4101 0. 0000 0 . oooo 1. 4046

ti
-5



«'**#»»*««***#*#*#*******************«**#****#*###*#’*«****#**###*##*##****#***##
2X25075A lte r n a te  d ou b le  guideuiay su p p ort s t r u c tu r e  w ith  75 f t .  span  *«««»*»*#####«**«««#««#«««*«*«*«#«#*««««««#*#«««««««**«««*«#«#*#«##*«#####*###*  N ica sP l us Rev 4. 0. 1. 0 APR 2 3 ,1 9 9 2  0 9 :5 4 :2 9A n a ly s is  Mo. 37 Thin S h e l l  Page 3

k** Support R e a c t io n s  ***•
Node is/Cmb FX kN FYkN FZkN MXM-kN MYM-kN MZM-kN

C0MB26 2657. 7497 -1 8 . 4306 90. 5B75 0. 0000 O. 0000 0 ; 1505C0MB27 27-2 . 3395 -3 1 . 9905 119. 1524 0. 0000 0. 0000 -2 . 5777LIVE 6 -2 . 2088 1. 6702 -2 . 5037 0. OOOO 0. 0000 0. 0430DEAD 5 -1 . 9024 4. 0198 32. 6829 0. 0000 0. 0000 -0 . 0219BRAKING 4-3 0 . 4605 -4 .8 4 5 1 3. 4397 0. 0000 0. 0000 0. 6614BODY 3 -6 . 0938 1 4 .1 8 1 6 102. 9728 0. 0000 0. 0000 -0 . 1244THERMAL2 2134. 1603 2892. 4194 -6 8 . 2398 0. 0000 0. 0000 9. 7B5e—03THERMAL1 1-1 3 4 . 1603 -2 8 9 2 . 4194 68. 2398 0. 0000 O. 0000 -9 . 7B5e—03SNOW 7 -3 . 9064 7. 7371 58. 1131 0. 0000 O. 0000 -O'. 0341EARTHGUAKELONG 8-9 6 . 9502 -5 . 1276 17. 0568 0. 0000 0. 0000 -0 . 2026EARTHGUAKETRANS -5 2 . 1958 9 -3 6 . 6027 66. 2361 0. 0000 0. 0000 1. 9 6 8 e -0 3WINDLONG 10-5 1 . 7137 -3 . 1533 6. 2299 0. 0000 0. 0000 -0 . 1571WINDTRANS 11-3 2 . 7231 -2 9 . 7003 28. 4070 0. 0000 0. 0000 9. 2 3 7 e—04WINDVEHICLE 120. 9024 -2 . 2893 3. 9217 0. 0000 0. 0000 -0 . 0110BRAKIMG2 13-5 9 . 3894 0. 2466 11. 2456 0. 0000 0. 0000 -2 . 9069LIVE2 14 6. 6336 1 1 .3 8 8 5 139 .3441 0. 0000 0. 0000 0. 0461WINDVEHICLE2 15 1. 3747 -1 . 2801 6. 1585 0. 0000 0. 0000 -3 . 339 e—03COMBI 1-1 3 6 . 0628 -2 8 8 8 . 3997 100. 9227 0. 0000 0. 0000 -0 . 0317C0MB2 2 132. 2579 2896. 4392 -3 5 . 5570 0. 0000 0. 0000 -0 . 0121C0MB3 3-1 3 9 . 9692 -2 8 8 0 . 6624 159. 0358 0. 0000 o0. 0000 -0 . 0659
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form 5007 rev. 7/79 GENERAL COMPUTATION SHEET
(DISCIPLINE)

NAME OF COMPANY
SUBJECT

UNIT/S .

CALC. SET NO.
PRELIM.
FINAL
VOID

SHEET OF
JiO ^*&£> 7  o o 'Z -

REV COMP. BY
DATE

DATE

CHK'D. BY
DATE

DATE
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FORM S007 REV. 7/79 GENERAL COMPUTATION SHEET
(DISCIPLINE)

NAME OF COMPANY. ■ A t r / jn z r -

SUBJECT ,
, unit/s

CALC. SET NO. taw COMf.SV CHK*O.BYPRELIM. 0 P 4 & &FINAL DATEVOID
SHEET OF-XO OATS DATE

‘l . U * .  ( Z o '  s n h J )

0 , 8 ! Z &  ~  ( 3 p V

—  -  j ± u ' „

' A L v t i f l j u M .



FORM 5007 REV. 7/79 GENERAL COMPUTATION SHEET
(DISCIPLINE)

NAME OF COMPANY
SUBJECT C w V f W A - l I X Q O & t f

J¥LCALC. SET NO. REV COMP. BY CHK-O. BY
PRELIM. P 4& & CFINAL DATE . a DATEVOID 29-24^1
SHEET OF
AO DATE DATE

— ---------------------
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P A G E  N O 16 - 8

*************************************************** *
*  S  T  A  A  D  -  I I I  *

*  R E V I S I O N  1 4 . 1 c ( V E R S I O N  1 4  L E V E L  1 )  *

*  P R O P R I E T A R Y  P R O G R A M  O F  *

*  R E S E A R C H  E N G I N E E R S , I N C .  *

*  D A T E =  J U L  1 7 ,  1 9 9 2  *

*  T I M E =  1 5 : 5 2 :  2  ** ***************************************************

1 .

2 .

3 .

S T A A D  S P A C E  M A G R A I L  3 0  

U N I T  K I P  F E E T  

I N P U T  W I D T H  7 9

F T  S P A N

4 . J O I N T  C O O R D I N A T E S

5 . *  , J O I N T X Y Z

6 . 1 0 0 - 9 . 0 2 2 8

7 . 2 0 2 - 9 . 0 2 2 8

8 . 3 0 4 - 9 . 0 2 2 8

9 . 4 0 6 - 9 . 0 2 2 8

1 0 . 5 0 8 - 9 . 0 2 2 8

1 1 . 6 0 1 0 - 9 . 0 2 2 8

1 2 . . 7 0 1 2 - 9 . 0 2 2 8

1 3 . 1 1 0 0 9 . 0 2 2 8

1 4 . 1 2 0 2 9 . 0 2 2 8

1 5 . 1 3 0 4 9 . 0 2 2 8

1 6 . 1 4 0 6 9 . 0 2 2 8

1 7 . 1 5 0 8 9 . 0 2 2 8

1 8 . 1 6 0 1 0 9 . 0 2 2 8

1 9 . 1 7  . 0 1 2 9 . 0 2 2 8

2 0 . 2 1 0 1 7 . 3 4 9 - 1 5 . 6 5 3 5

2 1 . 2 2  ^ 0 1 5 . 1 9 5 - 1 2 . 6 8 8 2

2 2 . 2 3 0 1 5 . 1 9 5 - 9 . 0 2 2 8

2 3 . 2 4 0 1 5 . 1 9 5 - 5 . 3 5 7 4

2 4 . 2 5 0 1 6 . 1 9 5 - 3 . 3 5 7 4

2 5 . 2 6 0 1 7 . 1 9 5 - 1 . 3 5 7 4

2 6 . 2 7 0 1 7 . 1 9 5 0 . 0 0 0 0

2 7 . 2 8 0 1 7 . 1 9 5 1 . 3 5 7 4

2 8 . 2 9 0 1 6 . 1 9 5 3 . 3 5 7 4

2 9 . 3 0 0 1 5 . 1 9 5 5 . 3 5 7 4

3 0 . 3 1 0 1 5 . 1 9 5 9 . 0 2 2 8

3 1 . 3 2 0 1 5 . 1 9 5 1 2 . 6 8 8 2

3 2 . 3 3 0 1 7 . 3 4 9 1 5 . 6 5 3 5

3 3 . 4 1 0 2 7 . 0 5 6 - 9 . 0 2 2 8

3 4 . 4 2 0 2 7 . 0 5 6 9 . 0 2 2 8

3 5 . M E M B E R  I N C I D E N C E S

3 6 . 1 1 2

3 7 . 2 2 3

3 8 . 3 3 4

3 9 . 4 4 5

4 0 . 5 5 6

4 1 . 6 6 7

4 2 . 7 7 2 3

4 3 . 1 1 1 1 1 2

4 4 . 1 2 1 2 1 3

4 5 . 1 3 1 3 1 4

4 6 . 1 4 1 4 1 5

4 7 . 1 5 1 5 1 6

* O 1 C -» C T *7



MAGRAIL 30 FT SPAN PAGE NO
4 9 . 1 7 1 7 3 1

5 0 . 2 1 2 1 2 2

5 1 . 2 2 2 2 2 3

5 2 . 2 3 2 3 2 4

5 3 . 2 4 2 4 2 5

5 4 . 2 5 2 5 2 6

5 5 . 2 6 2 6 2 7

5 6 . 2 7 2 7 2 8

5 7 . 2 8 2 8 2 9

5 8 . 2 9 2 9 3 0

5 9 . 3 0 3 0 3 1

6 0 . 3 1 3 1 3 2

6 1 . 3 2 3 2 3 3

6 2 . 4 1 2 1 4 1

6 3 . 4 2 2 6 4 1

6 4 . 4 3 2 8 4 2

6 5 .

6 6 .

4 4

U N I T  K I P

3 3

I N

4 2

6 7 . M E M B E R  P R O P E R T I E S

6 8 . 1 P R I S M Y D

6 9 . 2 P R I S M Y D

7 0 . 3 P R I S M Y D

7 1 . 4 P R I S M Y D

7 2 . 5 P R I S M Y D

7 3 . 6 P R I S M Y D

7 4 . 7 P R I S M Y D

7 5 . 1 1 P R I S M Y D

7 6 . 1 2 P R I S M Y D

7 7 . 1 3 P R I S M Y D

7 8 . 1 4 P R I S M Y D

7 9 . 1 5 P R I S M Y D

8 0 . 1 6 P R I S M Y D

8 1 . , 1 7 P R I S M Y D

8 2 . 2 1 P R I S M Y D

8 3 . 2 2 P R I S M Y D

8 4 . 2 3 P R I S M Y D

8 5 . 2 4 P R I S M Y D

8 6 . 2 5 P R I S M Y D

8 7 . 2 6 P R I S M Y D

8 8 . 2 7 P R I S M Y D

8 9 . 2 8 P R I S M Y D

9 0 . 2 9 P R I S M Y D

9 1 . 3 0 P R I S M Y D

9 2 . 3 1 P R I S M Y D

9 3 . 3 2 P R I S M Y D

9 4 . 4 1 P R I S M Y D

9 5 . 4 2 P R I S M Y D

9 6 . 4 3 P R I S M Y D

9 7 .

9 8 .

9 9 .

4 4

S U P P O R T S  

1  1 1

P R I S M

F I X E D

Y D

1 0 0 .  M E M B E R  R E L E A S E S

1 0 1 .  4 1  4 2  4 3  4 4  S T A R T

1 0 2 .  4 1  4 2  4 3  4 4  E N D

1 0 3 .  C O N S T A N T S

1 0 4 .  E  C O N C R E T E  A L L

1 0 5 .  D E N  C O N C R E T E  A L L

1 0 6 .  P R I N T  M E M B E R  I N F O R M A T I O N

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

I Z 2 9 1 0 6 . 8 I Y 2 9 1 0 6 . 8 8

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 6 0 3 5 9 2 I Y 1 1 3 8 0 0 . 5

Z D 3 3 I Z 6 0 3 5 9 2 I Y 1 1 3 8 0 0 . 5

Z D 3 3 I Z 6 0 3 5 9 2 I Y 1 1 3 8 0 0 . 5

Z D 3 3 I Z 6 0 3 5 9 2 I Y 1 1 3 8 0 0 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 3 3 I Z 1 1 7 1 2 8 I Y 6 5 8 8 4 . 5

Z D 1 2 I Z 1 0 0 0 I Y 1 0 0 0

Z D 1 2 I Z 1 0 0 0 I Y 1 0 0 0

Z D 1 2 I Z 1 0 0 0 I Y 1 0 0 0

Z D 1 2 I Z 1 0 0 0 I Y 1 0 0 0

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

3 3

4 4

4 4

4 4

4 4

7 6

7 6

7 6

7 6

4 4

4 4

4 4

4 412121212

M Z

M Z



MAGRAIL 30 FT SPAN t> 4 oPAGE NO. 3

M E M B E R  I N F O R M A T I O N

M E M B E R S T A R T E N D L E N G T H B E T A

J O I N T J O I N T ( I N  ) . ( D E G ) R E L E A S E S

1 1 2 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 2 3 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 3 4 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 4 5 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 5 6 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 6 7 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 7 2 3 3 8 . 3 4 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 2 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 2 1 2 1 3 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 3 1 3 1 4 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 4 1 4 1 5 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 5 1 5 1 6 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 6 1 6 1 7 2 4 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 7 1 7 3 1 3 8 . 3 4 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 1 2 1 2 2 4 3 . 9 8 1 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 2 2 2 2 3 4 3 . 9 8 5 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 3 2 3 2 4 4 3 . 9 8 5 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 4 2 4 2 5 2 6 . 8 3 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 5 2 5 2 6 2 6 . 8 3 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 6 2 6 2 7 1 6 . 2 8 9 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 7 2 7 2 8 1 6 . 2 8 9 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 8 2 8 2 9 2 6 . 8 3 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 9 2 9 3 0 2 6 . 8 3 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 3 0 3 1 4 3 . 9 8 5 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 1 3 1 3 2 4 3 . 9 8 5 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 2 3 2 3 3 4 3 . 9 8 1 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 1 2 1 4 1 1 4 1 . 0 6 6 0 . 0 0 0 0 0 0 0 1 0 0 0 0 0 1

4 2 2 6 4 1 1 4 9 . 8 7 9 0 . 0 0 0 0 0 0 0 1 0 0 0 0 0 1

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

4 4 3 3 4 2 1 4 1 . 0 6 6 0 . 0 0 0 0 0 0 0 1 0 0 0 0 0 1

* * * * * * * * * * * *  e n d O F  D A T A F R O M  I N T E R N A L S T O R A G E * * * * * * * * * * * *

1 0 7 .  P R I N T  M E M B E R  P R O P E R T I E S



 ̂1

M A G R A I L  3 0  F T  S P A N  —  P A G E  N O .

M E M B E R  P R O P E R T I E S . U N I T  -  I N C H

’ )

M E M B P R O F I L E A X / I Z / I Y / I X /

,— A Y A Z S Z S Y

L 1 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

2 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

3 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

n 4 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

/ 1 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

5 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

____*. 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

1 1 6 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

1 1 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

7 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

r ' i 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

, I 1 1 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

■Lj 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

1 2 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

r . 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

\ i 1 3 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

1 4 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

n 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

1 i
1 5 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

1 6 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

f  i 8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5
i i 

j 1 7 P R I S M A T I C 8 5 5 . 3 0 2 9 1 0 6 . 8 0 2 9 1 0 6 . 8 8 5 8 2 1 3 . 6 8

8 5 5 . 3 0 8 5 5 . 3 0 1 7 6 4 . 0 5 1 7 6 4 . 0 5

2 1 P R I S M A T I C  ■ 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

i ! 1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

L  J 2 2 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

n 2 3 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

■ i
1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

----r
2 4 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0
— j

2 5 P R I S M A T I C 2 5 0 8 . 0 0 6 0 3 5 9 2 . 0 0 1 1 3 8 0 0 . 5 0 6 6 1 3 6 0 . 5 6

j  I, 2 5 0 8 . 0 0 2 5 0 8 . 0 0 1 5 8 8 4 . 0 0 6 8 9 7 . 0 0

2 6 P R I S M A T I C 2 5 0 8 . 0 0 6 0 3 5 9 2 . 0 0 1 1 3 8 0 0 . 5 0 6 6 1 3 6 0 . 5 6

2 5 0 8 . 0 0 2 5 0 8 . 0 0 1 5 8 8 4 . 0 0 6 8 9 7 . 0 0

2 7 P R I S M A T I C 2 5 0 8 . 0 0 6 0 3 5 9 2 . 0 0 1 1 3 8 0 0 . 5 0 6 6 1 3 6 0 . 5 6

, j 2 5 0 8 . 0 0 2 5 0 8 . 0 0 1 5 8 8 4 . 0 0 6 8 9 7 . 0 0

2 8 P R I S M A T I C 2 5 0 8 . 0 0 6 0 3 5 9 2 . 0 0 1 1 3 8 0 0 . 5 0 6 6 1 3 6 0 . 5 6

2 5 0 8 . 0 0 2 5 0 8 . 0 0 1 5 8 8 4 . 0 0 6 8 9 7 . 0 0

2 9 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

___ 1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

3 0 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

■ ^ 1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

t i



MAGRAIL 30 FT SPAN PAGE NO & A %
5

M E M B E R  P R O P E R T I E S .  U N I T  -  I N C H

M E M B P R O F I L E A X / I Z / I Y / I X /

A Y A Z S Z S Y

3 1 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

3 2 P R I S M A T I C 1 4 5 2 . 0 0 1 1 7 1 2 8 . 0 0 6 5 8 8 4 . 5 0 2 7 8 0 3 2 . 5 9

1 4 5 2 . 0 0 1 4 5 2 . 0 0 5 3 2 4 . 0 0 3 9 9 3 . 0 0

4 1 P R I S M A T I C 1 4 4 . 0 0 1 0 0 0 . 0 0 1 0 0 0 . 0 0 2 5 5 7 . 4 4

1 4 4 . 0 0 1 4 4 . 0 0 1 6 6 . 6 7 1 6 6 . 6 7

4 2 P R I S M A T I C 1 4 4 . 0 0 1 0 0 0 . 0 0 1 0 0 0 . 0 0 2 5 5 7 . 4 4

1 4 4 . 0 0 1 4 4 . 0 0 1 6 6 . 6 7 1 6 6 . 6 7

4 3 P R I S M A T I C 1 4 4 . 0 0 1 0 0 0 . 0 0 1 0 0 0 . 0 0 2 5 5 7 . 4 4

1 4 4 . 0 0 1 4 4 . 0 0 1 6 6 . 6 7 1 6 6 . 6 7

4 4 P R I S M A T I C 1 4 4 . 0 0 1 0 0 0 . 0 0 1 0 0 0 . 0 0 2 5 5 7 . 4 4

1 4 4 . 0 0 1 4 4 . 0 0 1 6 6 . 6 7 1 6 6 . 6 7

* * * * * * * * * * * *  E N D  O F  D A T A  F R O M  I N T E R N A L  S T O R A G E  * * * * * * * * * * * *

1 0 8 .  P R I N T  M A T E R I A L  P R O P E R T I E S



MAGRAIL 30 FT SPAN 1 4 %
P A G E  N O .  6

i

M A T E R I A L  P R O P E R T I E S .

, )
A L L  U N I T S  A R E -  K I P  I N

;  ''
M E M B E R E G D E N A L P H A

1 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

r l 2 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

♦ 3 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

4 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

5 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

6 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0; ) 

i _ J
7 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 1 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 2 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

! 1 3 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 4 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0'
1 5 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 6 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0I ,
J J

1 7 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 1 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 2 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

r ~ 2 3 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

\ 2 4 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

u___j 2 5 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 6 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

/— 1 2 7 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

j j 2 8 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0
X____1

2 9 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

3 0 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

f  s 3 1 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

3 2 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

4 1 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

,_____ 4 2 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 1 4 3 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

iJ  ,
4 4 3 1 5 0 . 0 1 5 7 5 . 0 0 . 0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

n * * * * * * * * * * * *  E N D  O F  D A T A F R O M  I N T E R N A L  S T O R A G E  * * * * * * * * * * * *

r— ■ ) 1 0 9 . U N I T  K I P F E E T

1 1
1 1 0 . L O A D  1  S E L F W E I G H T

1 1 1 . S E L F W E I G H T  Y  - 1

1 1 2 . L O A D  2  D E A D  L O A D S

1 1 3 . *  A L  B O X B E A M

1 1 4 . J O I N T  L O A D

1 1 5 . 2 1  2 6  2 8 3 3 F Y  - 4 . 1 1

i
1 1 6 . *  U T I L I T I E S  A T  1 0 0  :P L F

1 1 7 . 2 1  2 6  2 8 3 3 F Y  - 1 . 5

^___ 1 1 8 . *  L S M  A T 1 0 0  P L F

1 1 9 . 2 1  2 6  2 8 3 3 F Y  - 1 . 5

> 1 2 0 . L O A D  3  V E H I C L E  1  A T 5 5 K I P  P E R E N D

1 2 1 . J O I N T  L O A D1 t
1 2 2 . 4 1 F Y  - 5 5

\

i i
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1 2 3 .  L O A D  4  V E H I C L E  2  A T  5 5  K I P  P E R

1 2 4 .  J O I N T  L O A D

E N D

1 2 5 .  4 2

1 2 6 .  L O A D  5  SN O W  1

1 2 7 .  J O I N T  L O A D

F Y - 5 5

1 2 8 .  2 1  2 6

1 2 9 .  L O A D  6  SN O W  2

1 3 0 .  J O I N T  L O A D

F Y - 9 . 8 4

1 3 1 .  2 8  3 3

1 3 2 .  L O A D  7  W I N D  O N  S T R U C T U R E + Z

1 3 3 .  J O I N T  L O A D

F Y - 9 . 8 4

1 3 4 .  2 1  2 6 F Z 5 . 5

1 3 5 .  2 8  3 3

1 3 6 .  L O A D  8 W I N D  O N  V E H I C L E  1  + Z

1 3 7 .  J O I N T  L O A D

F Z 2 . 7 5

1 3 8 .  4 1 F Z 6 . 8

1 3 9 .  4 1

1 4 0 .  L O A D  9  W I N D  O N  V E H I C L E  2  + Z

1 4 1 .  J O I N T  L O A D

F Y 2 . 5

1 4 2 .  4 2 F Z 6 . 8

1 4 3 .  4 2

1 4 4 .  L O A D  1 0  B R A K I N G  V E H I C L E  1  + X

1 4 5 .  J O I N T  L O A D

F Y 2 . 5

1 4 6 .  2 1  2 6 F X 3 5 . 7 5

1 4 7 .  2 1  2 6

1 4 8 .  L O A D  1 1  B R A K I N G  V E H I C L E  2  + X

1 4 9 .  J O I N T  L O A D

M Z - 1 0 0

1 5 0 .  2 8  3 3 F X 3 5 . 7 5

1 5 1 .  2 8  3 3 M Z - 1 0 0

1 5 2 .  * T H E  F O L L O W I N G  H A V E  B E E N  F A C T O R E D  F O R  C O N C R E T E  D E S I G N

1 5 3 .  L O A D  C O M B  2 0  SW  + D L

1 5 4 .  1  1 . 4  2  1 . 4

1 5 5 .  L O A D  C O M B  2 1  SW  + D L  + S N O W  1  + S N O W  2

1 5 6 .  1  1 . 4  2  1 . 4  5  1 . 7  6  1 . 7

1 5 7 .  L O A D  C O M B  2 2  SW  + D L  + V E H  1

1 5 8 .  1  1 . 4  2  1 . 4  3  1 . 4

1 5 9 .  L O A D  C O M B  2 3  SW  + D L  + V E H  1  + V E H  2

1 6 0 .  1  1 . 4  2  1 . 4  3  1 . 4  4  1 . 4

1 6 1 .  *  T H E  F O L L O W I N G  A R E  B R A K I N G  C A S E S  W I T H  . 7 5  F A C T O R

1 6 2 .  L O A D  C O M B  2 4  SW  + D L + V E H 1  + B R A K I N G 1

1 6 3 .  1  1 . 0 5  2  1 . 0 5 3 1 . 0 5 1 0 1 . 0 5

1 6 4 .  L O A D  C O M B  2 5  SW  + D L + V E H 1  - B R A K I N G 1

1 6 5 .  1  1 . 0 5  2  1 . 0 5 3 1 . 0 5 1 0 - 1 . 0 5

1 6 6 .  L O A D  C O M B  2 6  SW  + D L  + V E H  1  + V E H  2  + B R A K I N G  1  + B R A K I N G  2

1 6 7 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  4  1 . 0 5  1 0  1 . 0 5  1 1  1 . 0 5

1 6 8 .  L O A D  C O M B  2 7  SW  + D L  + V E H  1  + V E H  2  + B R A K I N G  1  -  B R A K I N G  2

1 6 9 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  4  1 . 0 5  1 0  1 . 0 5  1 1  - 1 . 0 5

1 7 0 .  *  T H E  F O L L O W I N G  A R E  W I N D  C O M B I N A T I O N S

1 7 1 .  L O A D  C O M B  2 8  SW  + D L  + W I N D  O N  S T R U C T U R E

1 7 2 .  1  1 . 0 5  2  1 . 0 5  7  1 . 2 7 5

1 7 3 .  L O A D  C O M B  2 9  SW  + D L  + V E H  1  +  R E D U C E D  W I N D  O N  V E H  1  A N D  S T R U C T U R E  + X

1 7 4 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  7  . 1 6 6  8  1 . 2 7 5

1 7 5 .  L O A D  C O M B  3 0  SW  + D L  + V E H  1  + R E D U C E D  W I N D  O N  V E H  1  A N D  S T R U C T U R E  - X

1 7 6 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  7  - . 1 6 6  8  - 1 . 2 7 5

1 7 7 .  L O A D  C O M B  3 1  SW  + D L  + V E H  1  & 2  + R E D U C E D  W I N D  O N  V E H S  A N D  S T R U C T U R E  + X

1 7 8 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  4  1 . 0 5  7  . 1 6 6  8  1 . 2 7 5  9  1 . 2 7 5

1 7 9 .  L O A D  C O M B  3 2  SW + D L  + V E H  1  & 2  +  R E D U C E D  W I N D  O N  V E H S  A N D  S T R U C T U R E  - X

1 8 0 .  1  1 . 0 5  2  1 . 0 5  3  1 . 0 5  4  1 . 0 5  7  - . 1 6 6  8  - 1 . 2 7 5  9  - 1 . 2 7 5

1 8 1 .  P E R F O R M  A N A L Y S I S
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P R O B L E M  S T A T I S T I C S

N U M B E R  O F  J O I N T S / M E M B E R + E L E M E N T S / S U P P O R T S  =  2 9 /  3 0 /  2

O R I G I N A L / F I N A L  B A N D - W I D T H  =  

T O T A L  P R I M A R Y  L O A D  C A S E S  =  

S I Z E  O F  S T I F F N E S S  M A T R I X  =  

T O T A L  R E Q U I R E D  D I S K  S P A C E  =

1 3 /  2

1 1 ,  T O T A L  D E G R E E S  O F  F R E E D O M  =  

2 9 1 6  D O U B L E  P R E C .  W O R D S  

1 2 . 1 2  M E G A - B Y T E S

1 6 2

1 5 : 5 2 : 1 0  

1 5 : 5 2 : 1 1  

1 5 : 5 2 : 1 2  

1 5 : 5 2 : 1 3  

1 5 : 5 2 : 1 5

1 8 2 .  P A R A M E T E R S

1 8 3 .  T R A C K  2 . 0  A L L

1 8 4 .  L O A D  L I S T  2 0  T O  3 2

1 8 5 .  S T A R T  C O N C R E T E  D E S I G N

1 8 6 .  D E S I G N  C O L U M N  1  T O  7

+ +  P R O C E S S I N G  E L E M E N T  S T I F F N E S S  M A T R I X .  

+ +  P R O C E S S I N G  G L O B A L  S T I F F N E S S  M A T R I X .  

+ +  P R O C E S S I N G  T R I A N G U L A R  F A C T O R I Z A T I O N .  

+ +  C A L C U L A T I N G  J O I N T  D I S P L A C E M E N T S .

+ +  C A L C U L A T I N G  E L E M E N T  F O R C E S .
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C O L U M N  N O .  1  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  3 9 . 6 5 0  S Q .  I N .

B A R C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

1 0 -  N U M B E R  1 8 4 . 6 7 7 2 6 S T A 0 . 8 2 9

( E Q U A L L Y  S P A C E D )

C O L U M N  N O 2  D  E  S I  G  N R E  S  U L  T  S

F Y  - 6 0 0 0 0  F C  -  4 0 0 0 P S I ,  C I R C  S I Z E : 3 3 . 0 0  I N C H E S  D I A M E T E R

A R E A  O F  S T E E L R E Q U I R E D  =  3 5 . 3 0 6 S Q .  I N .

B A R C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 8 -  N U M B E R  1 0 4 . 1 5 8 2 6 S T A 0 . 8 3 0

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  3  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  3 0 . 9 7 6  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

3 1  -  N U M B E R  9 3 . 6 2 4 2 6 S T A 0 . 8 3 1

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  4  D E S I G N  R E S U L T S
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F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D

A R E A  O F  S T E E L R E Q U I R E D  = 2 6 . 6 5 9 S Q .  I N .

B A R C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 1 -  N U M B E R  1 0 3 . 1 1 8 2 6 S T A 0 . 8 3 2

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  5  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  2 2 . 3 5 7  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

1 0  -  N U M B E R  1 4 2 . 6 3 1 2 6 S T A 0 . 8 3 3

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  6  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  1 8 . 0 7 1  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 3  -  N U M B E R  8 2 . 1 2 4 2 6 S T A 0 . 8 3 4

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  7  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  1 3 . 8 0 5  S Q .  I N .
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4 5  -  N U M B E R  5  1 . 6 3 1  2 6  S T A  0 . 8 3 5

( E Q U A L L Y  S P A C E D )

* * * * * * * * * * * * * * * * * * * * E N D  O F  C O L U M N  D E S I G N  R E S U L T S * * * * * * * * * * * * * * * * * * * *

1 8 7 .  D E S I G N  C O L U M N 1 1  T O 1 7
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C O L U M N  N O .  1 1  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  3 9 . 6 5 0  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

1 0  -  N U M B E R  1 8 4 . 6 7 7 2 6 S T A 0 . 8 2 9

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  1 2  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  3 5 . 3 0 6  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 8  -  N U M B E R  1 0 4 . 1 5 8 2 6 S T A 0 . 8 3 0

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  1 3  D E S I G N  R  E  S  U  L  T  S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  3 0 . 9 7 6  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

3 1  -  N U M B E R  9 3 . 6 2 4 2 6 S T A 0 . 8 3 1

( E Q U A L L Y  S P A C E D )

C O L U M N  N O 1 4  D E S I G N R E S U L T S
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F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D

A R E A  O F  S T E E L R E Q U I R E D  = 2 6 . 6 5 9 S Q .  I N .

B A R C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 1 -  N U M B E R  1 0 3 . 1 1 8 2 6 S T A 0 . 8 3 2

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  1 5  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  2 2 . 3 5 7  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

1 0  -  N U M B E R  1 4 2 . 6 3 1 2 6 S T A 0 . 8 3 3

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  1 6  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  1 8 . 0 7 1  S Q .  I N .

B A R  C O N F I G U R A T I O N R E I N F  P C T . L O A D L O C A T I O N P H I

2 3  -  N U M B E R  8 2 . 1 2 4 2 6 S T A 0 . 8 3 4

( E Q U A L L Y  S P A C E D )

C O L U M N  N O .  1 7  D E S I G N  R E S U L T S

F Y  -  6 0 0 0 0  F C  -  4 0 0 0  P S I ,  C I R C  S I Z E  3 3 . 0 0  I N C H E S  D I A M E T E R  T I E D  

A R E A  O F  S T E E L  R E Q U I R E D  =  1 3 . 8 0 5  S Q .  I N .

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI



MAGRAIL'30 FT SPAN PAGE NO. 14
4 5  -  N U M B E R  5  1 . 6 3 1  2 6  S T A  0 . 8 3 5

( E Q U A L L Y  S P A C E D )

* * * * * * * * * * * * * * * * * * * * E N D  O F  C O L U M N  D E S I G N  R E S U L T S * * * * * * * * * * * * * * * * * * * *

1 8 8 .  D E S I G N  B E A M 2 1  T O 3 2



MAGRAIL 30 FT SPAN PAGE NO Z - K l '
1 5

B E A M N O .  2 1  D  E S I G N  R E  S  U  L  T  S  - F L E X U R E

L E N  - 3 . 6 7 F T . F Y  -  6 0 0 0 0 . F C  -  4 0 0 0 . S I Z E  -  3 3 . 0 0 X  4 4 . 0 0  I N C H E S

L E V E L H E I G H T . B A R  I N F O F R O M T O A N C H O R

F T .  I N .  F T .  I N .  F T .  I N .  S T A  E N D

1  3  +  5 - 1 / 2  3 - N D M . l l  0  +  0 - 0 / 0 3  +  8 - 0 / 0  Y E S  . Y E S

B E A M  N O .  2 1  D E S I G N  R E S U L T S -  S H E A R

A T  S T A R T  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T - S T I R R U P S  A R E  N O T  R E Q U I R E D .

A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

21J- 4 4 . X  3 3 . X  4 4 - 2 2 J -

3 # 1 1 H  4 1 .  0 . T O  4 4 .

i i i i & m m

iiiuuumooo
" 3 # i i i i i i i

B E A M  N O .  2 2  D E S I G N  R E S U L T S -  F L E X U R E  

L E N  -  3 . 6 7 F T .  F Y  -  6 0 0 0 0 .  F C  -  4 0 0 0 .  S I Z E  -  3 3 . 0 0  X  4 4 . 0 0  I N C H E S

L E V E L  H E I G H T  B A R  I N F O  F R O M  T O  A N C H O R

F T . I N . F T .  I N . F T .  I N . S T A E N D

1 3  + 5 - 1 / 2 3 - N U M . l l 0  +  0 - 0 / 0 3  +  8 - 0 / 0 Y E S Y E S

B  E A  M N O .  2 2  D  E S I G N  R E S  U  L  T  S  -  S H E A R

A T  S T A R T  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .
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B E A M  N O .  2 3  D E S I G N  R E S U L T S -  F L E X U R E  

L E N  -  3 . 6 7 F T .  F Y  -  6 0 0 0 0 .  F C  -  4 0 0 0 .  S I Z E  -  3 3 . 0 0  X  4 4 . 0 0  I N C H E S

L E V E L  H E I G H T  B A R  I N F O  F R O M  T O  A N C H O R

F T . I N . F T .  I N . F T .  I N . S T A E N D

1 0  + 3 - 0 / 0  3 - N U M . l l 0  +  0 - 0 / 0 3  +  8 - 0 / 0 Y E S Y E S

2 3  + 5 - 1 / 2  3 - N U M . l l 0  +  0 - 0 / 0 3  +  8 - 0 / 0 Y E S Y E S

B  E A M  N O .  2 3  D  E S I G N  R E S U L  T  S  -  S H E A R

A T S T A R T S U P P O R T  -  V u =  0 . 0 1 K I P S  v c =  1 2 6 . 4 9 P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .
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L E N  -  

L E V E L

B E A M NO
2 . 2 4 F T .  F Y

H E I G H T  

F T .  I N .

2 4  D E S I G N  R E  

6 0 0 0 0 .  F C  -  4 0 0 0 .

B A R  I N F O F R O M

F T .  I N .

S  U  L  T  S  -  F L E X U R E

S I Z E  -  3 3 . 0 0  X  4 4 . 0 0  I N C H E S

T O  A N C H O R

F T .  I N .  S T A  E N D

1  0  +  3 - 0 / 0  3 - N U M . l l  0  +  0 - 0 / 0  2  + 3 - 0 / 0  Y E S  Y E S

2  3  +  5 - 1 / 2  3 - N U M . l l  0  +  0 - 0 / 0  2  +  3 - 0 / 0  Y E S  Y E S

B E A M  N O .  2 4  D E S I G N  R E S U L T S -  S H E A R

A T  S T A R T  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 1 2 5 . 1 6  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

2 4 J ------------------------------------------------------------------------- 2 7 . X  3 3 . X  4 4 --------------------:--------------------------------------------------------- 2 5 J .

B E A M  N O .  2 5  D E S I G N  R E S U L T S -  F L E X U R E

L E N  -  2 . 2 4 F T .  F Y  -  6 0 0 0 0 .  F C  -  4 0 0 0 .  S I Z E  -  3 3 . 0 0  X  7 6 . 0 0  I N C H E S

L E V E L  H E I G H T  B A R  I N F O  F R O M  T O  A N C H O R

F T . I N . F T .  I N . F T .  I N .  - S T A E N D

1 0  + 2 - 1 / 2  1 4 - N U M . 7 0  +  0 - 0 / 0 2  +  3 - 0 / 0 Y E S Y E S

2 6  + 1 - 1 / 2  1 4 - N U M . 7 0  +  0 - 0 / 0 2  +  3 - 0 / 0 Y E S Y E S

B  E A M  N O .  2 5  D  E S I G N  R E S U L  T  S  -  S H E A R

A T S T A R T S U P P O R T  -  V u =  0 . 0 1 K I P S  v c =  1 2 6 . 4 9 P S I  0 V c = 2 2 1 . 6 7  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .



MAGRAIL 30 FT SPAN PAGE NO. 18
A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 2 2 1 . 6 7  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

OOOOO
1 4 # 7

OOOOO

OOOOO
1 4 # 7

O O O O O

O O O O O

1 4 # 7

O O O O O

O O O O O

1 4 # 7

O O O O O

O O O O O

1 4 # 7

O O O O O

B E A M  N O .  2 6  D E S I G N  R E S U L T S -  F L E X U R E

L E N  -  1 . 3 6 F T .  F Y  -  6 0 0 0 0 .  F C  -  4 0 0 0 .  S I Z E  -  3 3 . 0 0  X  7 6 . 0 0  I N C H E S

L E V E L  H E I G H T  B A R  I N F O  F R O M  T O  A N C H O R

F T .  I N .  F T .  I N .  F T .  I N .  S T A  E N D

1  0  +  2 - 1 / 2  1 4 - N U M . 7  0  +  0 - 0 / 0  1  +  4 - 1 / 2 i Y E S  Y E S

B E A M  N O .  2 6  D E S I G N  R E S U L T S -  S H E A R

A T  S T A R T  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 2 2 1 . 6 7  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

A T  E N D  S U P P O R T  -  V u =  0 . 0 1  K I P S  v c =  1 2 6 . 4 9  P S I  0 V c = 2 2 1 . 6 7  K I P S

S U P P O R T  - S T I R R U P S  A R E  N O T  R E Q U I R E D .

------------- 2 6  J --------------------------------------------------------------------------- 1 6 . X  3 3 . X  7 6 ------------------------------------------------------------------------------ 2 7 J .
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LEN - 
LEVEL

B E A M NO
1.36FT. FY
HEIGHT FT. IN.

27 DESIGN RESULTS- FLEXURE
- 60000. FC - 4000. SIZE - 33.00 X 76.00 INCHES
BAR INFO FROM TO ANCHORFT. IN. FT. IN. STA END

1 0 + 2-1/2 14-NUM.7 0 + 0-0/0 1 + 4-1/2 YES YES
BEAM NO. 27 DESIGN RESULTS- SHEAR

AT START SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=221.67 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.AT END SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=221.67 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.

liir l£p:::OOOOO OOOOO i4#r i:_ : '
OOOOO OOOOO 1 4 f f :OOOOO

LEN - 
LEVEL

B E A M NO
2.24FT. FY
HEIGHT FT. IN.

28 D E S I G N R E S U L T S -  FLEXURE
- 60000. FC - 4000. SIZE - 33.00 X 76.00 INCHES
BAR INFO FROM TO ANCHORFT. IN. FT. IN. STA END

1 0 + 2-1/2 14-NUM.7 0 + 0-0/0 2 + 3-0/0 YES YES2 6 + 1-1/2 14-NUM.7 0 + 0-0/0 2 + 3-0/0 YES YES
BEAM NO. 28 DESIGN RESULTS- SHEAR

AT START SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=221.67 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.AT END SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=221.67 KIPS
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i

0000014#7

00000

0000014#7

14#700000

0000014#7

00000

0000014#7

00000

0000014#7

00000

BEAM N 0. 29 D E S I G N RES U L T S - FLEXURE
! ! LJ LEN - 2.24FT. ]FY - 60000. FC - 4000. SIZE - 33.00 X 44.00 INCHES

LEVEL HEIGHT BAR INFO FROM TO ANCHOR
f i FT- IN. FT. IN. FT. IN. STA ENDi_)

1 0 + 3-0/0 3-NUM.ll 0 + 0-0/0 2 + 3-0/0 YES YES1 1 L.J 2 3 + 5-1/2 3-NUM.ll 0 + 0-0/0 2 + 3-0/0 YES YES
- BEAM N 0. 29 D E S I G N RES U L T S - SHEAR

AT START SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.AT END SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.
29J-------------  27.X 33.X 44--------------  30J.
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BEAM N O. 30 D E S I G N RE S u L T S - FLEXURE
LEN - 3-67FT. FY - 60000. FC - 4000. SIZE - 33.00 X 44.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHORFT. IN. FT. IN. FT. IN. STA END
1 0 + 3-0/0 3-NUM.ll 0 + 0-0/0 3 + 8-0/0 YES YES2 3 + 5-1/2 3-NUM.ll 0 + 0-0/0 3 + 8-0/0 YES YES

BEAM N O. 30 D E S I G N RE S u L T S - SHEAR
AT START SUPPORT - Vu= 0-01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.AT END SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.

30J—:------------  44.X 33.X 44-------------- 31J.

BEAM NO. 31 DESIGN RESULTS- FLEXURE
LEN - 3.67FT. FY - 60000. FC - 4000. SIZE - 33.00 X 44.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHORFT. IN. FT. IN. FT. IN. STA END
1 3 + 5-1/2 3-NUM.ll 0 + 0-0/0 3 + 8-0/0 YES YES

BEAM NO. 31 DESIGN RESULTS - SHEAR
AT START SUPPORT 
AT END SUPPORT

Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPS SUPPORT -STIRRUPS ARE NOT REQUIRED.Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPS
n  t y * r"', T'  rr'
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BEAM NO. 32 D E SIGN RESU L T S - FLEXURE
LEN - 3.67FT. FY - 60000. FC - 4000. SIZE - 33.00 X 44.00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHORFT. IN. FT. IN. FT. IN. STA END
1 3 + 5-1/2 3-NUM.ll 0 + 0-0/0 3 + 8-0/0 YES YES

BEAM NO. 32 DESIGN RESULTS- SHEAR
AT START SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.AT END SUPPORT - Vu= 0.01 KIPS vc= 126.49 PSI 0Vc=125.16 KIPSSUPPORT -STIRRUPS ARE NOT REQUIRED.

Hii i i i i iHioo" 3 # l l j Ojjjjjjjjjjjj

iiiiiliiliiSiiii jjjjjjiijjjjj
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**************** * * * * E3ND OF BEAM DESIGN**************************
189. END CONCRETE DESIGN190. LOAD LIST 1 TO 11191. PRINT SUPPORT REACTIONS
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SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

JOINT LOAD FORCE-X FORCE-Y FORCE-Z . MOM-X MOM-Y MOM
1 1 0.00 46.57 0.16 1.01 0.00 0.2 0.00 14.22 -0.66 -3.29 0.00 0.3 0.00 54.31 -2.05 -3.91 0.00 0.4 0.00 0.69 -2.05 -16.37 0.00 0.5 0.00 18.93 -0.46 -0.62 0.00 0.6 0.00 0.75 -0.46 -3.93 0.00 0.7 0.00 -8.46 -8.18 -65.86 0.00 0.8 0.00 -9.54 -2.53 -23.97 0.00 0.9 0.00 -7.11 -4.09 -31.39 0.00 0.10 -60.54 0.00 0.00 0.00 90.45 934.11 -10.96 0.00 0.00 0.00 -70.36 500.11 1 0.00 46.57 -0.16 -1.01 0.00 0.2 0.00 14.22 0.66 3.29 0.00 0.3 0.00 0.69 2.05 16.37 0.00 0.4 0.00 54.31 2.05 3.91 0.00 0.5 0.00 0.75 0.46 3.93 0.00 0.6 0.00 18.93 0.46 0.62 0.00 0.7 0.00 8.46 -8.32 -66.51 0.00 0.8 0.00 7.04 -4.27 -32.88 0.00 0.9 0.00 4.61 -2.71 -24.33 0.00 0.10 -10.96 0.00 0.00 0.00 70.36 500.11 -60.54 0.00 0.00 0.00 -90.45 934.

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

Z
00000000000000000071240000000000000000002471

192. PRINT JOINT DISPLACEMENTS



MAGRAIL 30 FT SPAN PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT
1

2

3

4

5

L O A D X - T R A N S Y - T R A N S Z - T R A N S X - R O T A N Y - R O T A N Z - R O T A N
1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 0 0 0 . 0 0 0 0 02 o . o o o o o 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 03 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 04 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 05 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 06 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 07 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 08 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 09 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 01 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 01 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 01 0 . 0 0 0 0 0 - 0 . 0 0 0 4 1 - 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 02 0 . 0 0 0 0 0 - 0 . 0 0 0 1 3 0 . 0 0 0 1 2 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 03 0 . 0 0 0 0 0 - 0 . 0 0 0 4 8 0 . 0 0 0 1 3 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 04 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1 0 . 0 0 0 6 0 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 05 0 . 0 0 0 0 0 - 0 . 0 0 0 1 7 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 06 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1 0 . 0 0 0 1 4 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 07 0 . 0 0 0 0 0 0 . 0 0 0 0 8 0 . 0 0 2 4 2 0 . 0 0 0 1 8 0 . 0 0 0 0 0 O . O O O 0 O8 0 . 0 0 0 0 0 0 . 0 0 0 0 9 0 . 0 0 0 8 9 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 0 0 0 09 0 . 0 0 0 0 0 0 . 0 0 0 0 6 0 . 0 0 1 1 5 0 . 0 0 0 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 01 0 0 . 0 3 4 7 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 2 8 - 0 . 0 0 2 7 51 1 0 . 0 1 8 7 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 2 2 - 0 . 0 0 1 5 41 0 . 0 0 0 0 0 - 0 . 0 0 0 8 0 - 0 . 0 0 0 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 02 0 . 0 0 0 0 0 - 0 . 0 0 0 2 5 0 . 0 0 0 3 9 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 03 0 . 0 0 0 0 0 - 0 . 0 0 0 9 7 0 . 0 0 0 2 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 04 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1 0 . 0 0 2 1 3 0 . 0 0 0 0 8 O . O O O O O 0 . 0 0 0 0 05 0 . 0 0 0 0 0 - 0 . 0 0 0 3 4 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 06 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1 0 . 0 0 0 5 2 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 07 0 . 0 0 0 0 0 0 . 0 0 0 1 5 0 . 0 0 8 5 8 0 . 0 0 0 3 1 0 . 0 0 0 0 0 0 . 0 0 0 0 08 0 . 0 0 0 0 0 0 . 0 0 0 1 7 0 . 0 0 3 2 0 0 . 0 0 0 1 2 0 . 0 0 0 0 0 0 . 0 0 0 0 09 0 . 0 0 0 0 0 0 . 0 0 0 1 3 0 . 0 0 4 0 6 0 . 0 0 0 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 01 0 0 . 1 3 0 9 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 5 7 - 0 . 0 0 5 1 11 1 0 . 0 7 3 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 4 4 - 0 . 0 0 3 0 01 0 . 0 0 0 0 0 - 0 . 0 0 1 1 7 - 0 . 0 0 0 2 4 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 02 0 . 0 0 0 0 0 - 0 . 0 0 0 3 8 0 . 0 0 0 7 0 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 03 0 . 0 0 0 0 0 - 0 . 0 0 1 4 5 0 . 0 0 0 0 5 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 04 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2 0 . 0 0 4 2 7 0 . 0 0 0 1 0 0 . 0 0 0 0 0 0 . 0 0 0 0 05 0 . 0 0 0 0 0 - 0 . 0 0 0 5 1 - 0 . 0 0 0 0 8 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 06 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2 0 . 0 0 1 0 5 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 07 0 . 0 0 0 0 0 0 . 0 0 0 2 3 0 . 0 1 7 2 3 0 . 0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 08 0 . 0 0 0 0 0 0 . 0 0 0 2 6 0 . 0 0 6 5 5 0 . 0 0 0 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 09 0 . 0 0 0 0 0 0 . 0 0 0 1 9 0 . 0 0 8 0 9 0 . 0 0 0 1 8 0 . 0 0 0 0 0 0 . 0 0 0 0 01 0 0 . 2 7 9 2 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 8 5 - 0 . 0 0 7 1 01 1 0 . 1 6 2 8 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 6 6 - 0 . 0 0 4 4 01 0 . 0 0 0 0 0 - 0 . 0 0 1 5 3 - 0 . 0 0 0 3 7 , 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 02 0 . 0 0 0 0 0 - 0 . 0 0 0 5 1 0 . 0 0 0 9 6 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 03 0 . 0 0 0 0 0 - 0 . 0 0 1 9 4 - 0 . 0 0 0 7 9 - 0 . 0 0 0 0 5 0 . 0 0 0 0 0 0 . 0 0 0 0 04 0 . 0 0 0 0 0 - 0 . 0 0 0 0 2 0 . 0 0 6 7 2 0 . 0 0 0 1 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

6

11

12

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
5 0.00000 -0.00067 -0.00033 -0.00002 0.00000 0.000006 0.00000 -0.00003 0.00166 0.00003 0.00000 0.000007 0.00000 0.00030 0.02715 0.00042 0.00000 0.000008 0.00000 0.00034 0.01057 0.00017 0.00000 0.000009 0.00000 0.00025 0.01265 0.00019 0.00000 0.0000010 0.47067 0.00000 0.00000 0.00000 -0.00114 -0.0087011 0.28485 0.00000 0.00000 0.00000 0.00088 -0.005731 0.00000 -0.00188 -0.00047 0.00000 0.00000 0.000002 0.00000 -0.00063 0.00107 0.00000 0.00000 0.000003 0.00000 -0.00242 -0.00257 -0.00010 0.00000 0.000004 0.00000 -0.00003 0.00917 0.00010 0.00000 0.000005 0.00000 -0.00084 -0.00082 -0.00003 0.00000 0.000006 0.00000 -0.00003 0.00230 0.00003 0.00000 0.000007 0.00000 0.00038 0.03709 0.00039 0.00000 0.000008 0.00000 0.00043 0.01488 0.00018 0.00000 0.000009 0.00000 0.00032 0.01711 0.00017 0.00000 0.0000010 0.69605 0.00000 0.00000 0.00000 -0.00142 -0.0099311 0.43794 0.00000 0.00000 0.00000 0.00110 -0.007001 0.00000 -0.00220 -0.00053 0.00000 0.00000 0.000002 0.00000 -0.00076 0.00092 -0.00001 0.00000 0.000003 0.00000 -0.00290 -0.00560 -0.00016 0.00000 0.000004 0.00000 -0.00004 0.01130 0.00008 0.00000 0.000005 0.00000 -0.00101 -0.00161 -0.00004 0.00000 0.000006 0.00000 -0.00004 0.00288 0.00002 0.00000 0.000007 0.00000 0.00045 0.04584 0.00032 0.00000 0.000008 0.00000 0.00051 0.01909 0.00017 0.00000 0.000009 0.00000 0.00038 0.02085 0.00013 0.00000 0.0000010 0.94625 0.00000 0.00000 0.00000 -0.00170 -0.0107711 0.62049 0.00000 0.00000 0.00000 0.00133 -0.008191 0.00000 0.00000 0.00000 0.00000 0.00000 0.000002 0.00000 0.00000 0.00000 0.00000 0.00000 0.000003 0.00000 0.00000 0.00000 0.00000 0.00000 0.000004 0.00000 0.00000 0.00000 0.00000 0.00000 0.000005 0.00000 0.00000 0.00000 0.00000 0.00000 0.000006 0.00000 0.00000 0.00000 0.00000 0.00000 0.000007 0.00000 0.00000 0.00000 0.00000 0.00000 0.000008 0.00000 0.00000 0.00000 0.00000 0.00000 0.000009 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000010 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000011 0.00000 0.00000 0.00000 0.00000 0.00000 0.000001 0.00000 -0.00041 0.00004 0.00000 0.00000 0.000002 0.00000 -0.00013 -0.00012 -0.00001 0.00000 0.000003 0.00000 -0.00001 -0.00060 -0.00004 0.00000 0.000004 0.00000 -0.00048 -0.00013 -0.00001 0.00000 0.000005 0.00000 -0.00001 -0.00014 -0.00001 0.00000 0.000006 0.00000 -0.00017 -0.00002 0.00000 0.00000 0.000007 0.00000 -0.00008 0.00245 0.00018 0.00000 0.000008 0.00000 -0.00006 0.00121 0.00009 0.00000 0.00000
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

13

14

15

16

17

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
9 0.00000 -0.00004 0.00090 0.00007 0.00000 0.0000010 0.01878 0.00000 0.00000 0.00000 -0.00022 -0.0015411 0.03479 0.00000 0.00000 0.00000 0.00028 -0.002751 0.00000 -0.00080 0.00013 0.00000 0.00000 0.000002 0.00000 -0.00025 -0.00039 -0.00001 0.00000 0.000003 0.00000 -0.00001 -0.00213 -0.00008 0.00000 0.000004 0.00000 -0.00097 -0.00025 0.00000 0.00000 0.000005 0.00000 -0.00001 -0.00052 -0.00002 0.00000 0.000006 0.00000 -0.00034 -0.00002 0.00000 0.00000 0.000007 0.00000 -0.00015 0.00865 0.00031 0.00000 0.000008 0.00000 -0.00013 0.00425 0.00015 0.00000 0.000009 0.00000 -0.00008 0.00322 0.00012 0.00000 0.0000010 0.07361 0.00000 0.00000 0.00000 -0.00044 -0.0030011 0.13092 0.00000 0.00000 0.00000 0.00057 -0.005111 0.00000 -0.00117 0.00024 0.00001 0.00000 0.000002 o.ooooo -0.00038 -0.00070 -0.00001 0.00000 0.000003 0.00000 -0.00002 -0.00427 -0.00010 0.00000 0.000004 0.00000 -0.00145 -0.00005 0.00002 0.00000 0.000005 0.00000 -0.00002 -0.00105 -0.00002 0.00000 0.000006 0.00000 -0.00051 0.00008 0.00001 0.00000 0.000007 0.00000 -0.00023 0.01736 0.00039 0.00000 0.000008 0.00000 -0.00019 0.00848 0.00019 0.00000 0.000009 0.00000 -0.00012 0.00656 0.00015 0.00000 0.0000010 0.16285 0.00000 0.00000 0.00000 -0.00066 -0.0044011 0.27925 0.00000 0.00000 0.00000 0.00085 -0.007101 0.00000 -0.00153 0.00037 0.00000 0.00000 0.000002 0.00000 -0.00051 -0.00096 -0.00001 0.00000 0.000003 0.00000 -0.00002 -0.00672 -0.00010 0.00000 0.000004 0.00000 -0.00194 0.00079 0.00005 0.00000 0.000005 0.00000 -0.00003 -0.00166 -0.00003 0.00000 0.000006 0.00000 -0.00067 0.00033 0.00002 0.00000 0.000007 0.00000 -0.00030 0.02733 0.00042 0.00000 0.000008 0.00000 -0.00025 0.01326 0.00020 0.00000 0.000009 0.00000 -0.00016 0.01050 0.00017 0.00000 0.0000010 0.28485 0.00000 0.00000 0.00000 -0.00088 -0.0057311 0.47067 0.00000 0.00000 0.00000 0.00114 -0.008701 0.00000 -0.00188 0.00047 0.00000 0.00000 0.000002 0.00000 -0.00063 -0.00107 0.00000 0.00000 0.000003 0.00000 -0.00003 -0.00917 -0.00010 0.00000 0.000004 0.00000 -0.00242 0.00257 0.00010 0.00000 0.000005 0.00000 -0.00003 -0.00230 -0.00003 0.00000 0.000006 0.00000 -0.00084 0.00082 0.00003 0.00000 0.000007 0.00000 -0.00038 0.03729 0.00039 0.00000 0.000008 0.00000 -0.00031 0.01794 0.00018 0.00000 0.000009 0.00000 -0.00021 0.01465 0.00017 0.00000 0.0000010 0.43794 0.00000 0.00000 0.00000 -0.00110 -0.0070011 0.69605 0.00000 0.00000 0.00000 0.00142 -0.009931 0.00000 -0.00220 0.00053 0.00000 0.00000 0.00000



MAGRAIL 30 FT SPAN PAGE NO. &-3<r28

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

21

22

23

24

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
2 0.00000 -0.00076 -0.00092 0.00001 0.00000 0.000003 0.00000 -0.00004 -0.01130 -0.00008 0.00000 0.000004 0.00000 -0.00290 0.00560 0.00016 0.00000 0.000005 0.00000 -0.00004 -0.00288 -0.00002 0.00000 0.000006 0.00000 -0.00101 0.00161 0.00004 0.00000 0.000007 0.00000 -0.00045 0.04600 0.00031 0.00000 0.000008 0.00000 -0.00038 0.02188 0.00014 0.00000 0.000009 0.00000 -0.00025 0.01858 0.00015 0.00000 0.0000010 0.62049 0.00000 0.00000 0.00000 -0.00133 -0.0081911 0.94625 0.00000 0.00000 0.00000 0.00170 -0.010771 0.00000 -0.00565 -0.00174 -0.00005 0.00000 0.000002 0.00000 -0.00786 -0.00273 -0.00011 0.00000 0.000003 0.00000 -0.04483 -0.02998 -0.00063 0.00000 0.000004 0.00000 0.00145 0.01378 0.00002 0.00000 0.000005 0.00000 -0.01166 -O' 00758 -0.00016 0.00000 0.000006 0.00000 0.00078 0.00381 0.00001 0.00000 0.000007 0.00000 0.00879 0.05723 0.00011 0.00000 0.000008 0.00000 0.01361 0.02944 0.00019 0.00000 0.000009 0.00000 0.00112 0.02402 0.00001 0.00000 0.0000010 1.88055 0.00000 0.00000 0.00000 -0.00279 -0.0118011 1.09267 0.00000 0.00000 0.00000 0.00168 -0.009951 0.00000 -0.00389 -0.00048 -0.00004 0.00000 0.000002 0.00000 -0.00416 -0.00008 -0.00009 0.00000 0.000003 0.00000 -0.02282 -0.01400 -0.00054 0.00000 0.000004 0.00000 0.00078 0.01329 0.00002 0.00000 0.000005 0.00000 -0.00616 -0.00366 -0.00014 0.00000 0.000006 0.00000 0.00041 0.00354 0.00001 0.00000 0.000007 0.00000 0.00483 0.05429 0.00011 0.00000 0.000008 0.00000 0.00707 0.02470 0.00017 0.00000 0.000009 0.00000 0.00084 0.02381 0.00001 0.00000 0.0000010 1.48115 0.00000 0.00000 0.00000 -0.00259 -0.0115411 0.89521 0.00000 0.00000 0.00000 0.00168 -0.009951 0.00000 -0.00269 -0.00047 0.00000 0.00000 0.000002 0.00000 -0.00096 -0.00008 -0.00004 0.00000 0.000003 0.00000 -0.00368 -0.01381 -0.00028 0.00000 0.000004 0.00000 -0.00005 0.01329 0.00002 0.00000 0.000005 0.00000 -0.00128 -0.00366 -0.00007 0.00000 0.000006 0.00000 -0.00005 0.00354 0.00001 0.00000 0.000007 0.00000 0.00057 0.05424 0.00009 0.00000 0.000008 0.00000 0.00065 0.02466 0.00011 0.00000 0.000009 0.00000 0.00048 0.02381 0.00001 0.00000 0.0000010 1.37474 0.00000 0.00000 0.00000 -0.00216 -0.0113311 0.96909 0.00000 0.00000 0.00000 0.00168 -0.009951 0.00000 -0.00420 -0.00047 0.00003 0.00000 0.000002 0.00000 -0.00024 -0.00008 0.00000 0.00000 0.000003 0.00000 0.00245 -0.01360 -0.00004 0.00000 0.000004 0.00000 -0.00040 0.01331 0.00000 0.00000 0.000005 0.00000 0.00006 -0.00366 -0.00001 0.00000 0.00000



MAGRAIL 30 FT SPAN PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

25

26

27

28

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
6 0.00000 -0.00040 0.00355 0.00000 0.00000 0.000007 0.00000 -0.00126 0.05426 0.00001 0.00000 0.000008 0.00000 -0.00246 0.02464 0.00003 0.00000 0.000009 0.00000 0.00096 0.02385 -0.00002 0.00000 0.0000010 1.28673 0.00000 0.00000 0.00000 -0.00190 -0.0111411 1.04632 0.00000 0.00000 0.00000 0.00181 -0.010351 0.00000 ;-0.00495 -0.00013 0.00001 0.00000 0.000002 0.00000 -0.00035 -0.00004 0.00000 0.00000 0.000003 0.00000 0.00219 -0.01341 0.00003 0.00000 0.000004 0.00000 -0.00012 0.01318 -0.00002 0.00000 0.000005 0.00000 -0.00004 -0.00363 0.00001 0.00000 0.000006 0.00000 -0.00044 0.00357 0.00000 0.00000 0.000007 0.00000 -0.00105 0.05420 -0.00002 0.00000 0.000008 0.00000 -0.00273 0.02478 -0.00001 0.00000 0.000009 0.00000 0.00145 0.02365 -0.00002 0.00000 0.0000010 1.37410 0.00000 0.00000 0.00000 -0.00192 -0.0109911 1.21750 0.00000 0.00000 0.00000 0.00194 -0.010651 0.00000 -0.00524 0.00000 0.00001 0.00000 0.000002 0.00000 -0.00045 0.00000 0.00000 0.00000 0.000003 0.00000 0.00129 -0.01293 0.00003 0.00000 0.000004 0.00000 0.00042 0.01292 -0.00002 0.00000 0.000005 0.00000 -0.00024 -0.00354 0.00001 0.00000 0.000006 0.00000 -0.00038 0.00354 0.00000 0.00000 0.000007 0.00000 -0.00052 0.05396 -0.00002 0.00000 0.000008 0.00000 -0.00247 0.02465 -0.00001 0.00000 0.000009 0.00000 0.00188 0.02346 -0.00002 0.00000 0.0000010 1.45892 0.00000 0.00000 0.00000 -0.00198 -0.0109011 1.39367 0.00000 0.00000 0.00000 0.00201 -0.010781 0.00000 -0.00529 0.00000 0.00000 0.00000 0.000002 0.00000 -0.00046 0.00000 0.00000 0.00000 0.000003 0.00000 0.00083 -0.01293 0.00003 0.00000 0.000004 0.00000 0.00083 0.01293 -0.00003 0.00000 0.000005 0.00000 -0.00032 -0.00354 0.00000 0.00000 0.000006 0.00000 -0.00032 J 0.00354 0.00000 0.00000 0.000007 0.00000 -0.00013 0.05395 -0.00002 0.00000 0.000008 0.00000 -0.00221 0.02464 -0.00002 0.00000 0.000009 0.00000 0.00214 0.02347 -0.00001 0.00000 0.0000010 1.42643 0.00000 0.00000 0.00000 -0.00200 -0.0108411 1.42643 0.00000 0.00000 0.00000 0.00200 -0.010841 0.00000 -0.00524 0.00000 -0.00001 0.00000 0.000002 0.00000 -0.00045 0.00000 0.00000 0.00000 0.000003 0.00000 0.00042 -0.01292 0.00002 0.00000 0.000004 0.00000 0.00129 0.01293 -0.00003 0.00000 0.000005 0.00000 -0.00038 -0.00354 0.00000 0.00000 0.000006 0.00000 -0.00024 0.00354 -0.00001 0.00000 0.000007 0.00000 0.00025 0.05395 -0.00002 0.00000 0.000008 0.00000 -0.00191 0.02463 -0.00002 0.00000 0.000009 0.00000 0.00235 0.02348 -0.00001 0.00000 0.00000



MAGRAIL 30 FT SPAN PAGE NO 30

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

29

30

31

32

33

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
10 1.39367 0.00000 0.00000 0.00000 -0.00201 -0.0107811 1.45892 0.00000 0.00000 0.00000 0.00198 -0.010901 0.00000 -0.00495 0.00013 -0.00001 0.00000 0.000002 0.00000 -0.00035 0.00004 0.00000 0.00000 0.000003 0.00000 -0.00012 -0.01318 0.00002 0.00000 0.000004 0.00000 0.00219 0.01341 -0.00003 0.00000 0.000005 0.00000 -0.00044 -0.00357 0.00000 0.00000 0.000006 0.00000 -0.00004 0.00363 -0.00001 0.00000 0.000007 0.00000 0.00078 0.05417 -0.00002 0.00000 0.000008 0.00000 -0.00144 0.02484 -0.00002 0.00000 0.000009 0.00000 0.00253 0.02356 0.00000 0.00000 0.0000010 1.21750 0.00000 0.00000 0.00000 -0.00194 -0.0106511 1.37410 0.00000 0.00000 0.00000 0.00192 -0.010991 0.00000 -0.00420 0.00047 -0.00003 0.00000 0.000002 0.00000 -0.00024 0.00008 0.00000 0.00000 0.000003 0.00000 -0.00040 -0.01331 0.00000 0.00000 0.000004 0.00000 0.00245 0.01360 0.00004 0.00000 0.000005 0.00000 -0.00040 -0.00355 0.00000 0.00000 0.000006 0.00000 0.00006 0.00366 0.00001 0.00000 0.000007 0.00000 0.00100 0.05423 0.00001 0.00000 0.000008 0.00000 -0.00092 0.02506 -0.00002 0.00000 0.000009 0.00000 0.00224 0.02341 0.00003 0.00000 0.0000010 1.04632 0.00000 0.00000 0.00000 -0.00181 -0.0103511 1.28673 0.00000 0.00000 0.00000 0.00190 -0.011141 0.00000 -0.00269 0.00047 0.00000 0.00000 0.000002 0.00000 -0.00096 0.00008 0.00004 0.00000 0.000003 0.00000 -0.00005 -0.01329 -0.00002 0.00000 0.000004 0.00000 -0.00368 0.01381 0.00028 0.00000 0.000005 0.00000 -0.00005 -0.00354 -0.00001 0.00000 0.000006 0.00000 -0.00128 0.00366 0.00007 0.00000 0.000007 0.00000 -0.00057 0.05418 0.00008 0.00000 0.000008 0.00000 -0.00048 0.02502 0.00001 0.00000 0.000009 0.00000 -0.00031 0.02340 0.00009 0.00000 0.0000010 0.96909 0.00000 0.00000 0.00000 -0.00168 -0.0099511 1.37474 0.00000 0.00000 0.00000 0.00216 -0.011331 0.00000 -0.00389 0.00048 0.00004 0.00000 0.000002 0.00000 -0.00416 0.00008 0.00009 0.00000 0.000003 0.00000 0.00078 -0.01329 -0.00002 0.00000 0.000004 0.00000 -0.02282 0.01400 0.00054 0.00000 0.000005 0.00000 0.00041 -0.00354 -0.00001 0.00000 0.000006 0.00000 -0.00616 0.00366 0.00014 0.00000 0.000007 0.00000 -0.00424 0.05420 0.00009 0.00000 0.000008 0.00000 -0.00091 0.02502 0.00001 0.00000 0.000009 0.00000 -0.00500 0.02343 0.00012 0.00000 0.0000010 0.89521 0.00000 0.00000 0.00000 -0.00168 -0.0099511 1.48115 0.00000 0.00000 0.00000 0.00259 -0.011541 0.00000 -0.00565 0.00174 0.00005 0.00000 0.000002 0.00000 -0.00786 0.00273 0.00011 0.00000 0.00000



MAGRAIL 30 FT SPAN PAGE NO

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

41

42

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
3 0.00000 0.00145 -0.01378 -0.00002 0.00000 0.000004 0.00000 -0.04483 0.02998 0.00063 0.00000 0.000005 0.00000 0.00078 -0.00381 -0.00001 0.00000 0.000006 0.00000 -0.01166 0.00758 0.00016 0.00000 0.000007 0.00000 -0.00747 0.05658 0.00009 0.00000 0.000008 0.00000 -0.00125 0.02527 0.00001 0.00000 0.000009 0.00000 -0.00953 0.02672 0.00013 0.00000 0.0000010 1.09267 0.00000 0.00000 0.00000 -0.00168 -0.0099511 1.88055 0.00000 0.00000 0.00000 0.00279 -0.011801 0.00000 -0.00654 -0.00109 0.00000 0.00000 0.000002 0.00000 -0.00539 -0.00635 0.00000 0.00000 0.000003 0.00000 -0.04294 -0.05229 0.00000 0.00000 0.000004 0.00000 0.00128 0.01403 0.00000 0.00000 0.000005 o\ 00000 -0.00779 -0.01325 0.00000 0.00000 0.000006 0.00000 0.00033 0.00446 0.00000 0.00000 0.000007 0.00000 0.00563 0.06187 0.00000 0.00000 0.000008 0.00000 0.00842 0.04104 0.00000 0.00000 0.000009 0.00000 0.00168 0.02320 0.00000 0.00000 0.0000010 3.00536 0.00000 0.00000 0.00000 -0.00267 -0.0114111 2.44070 0.00000 0.00000 0.00000 0.00215 -0.010381 0.00000 -0.00654 0.00109 0.00000 0.00000 0.000002 0.00000 -0.00539 0.00635 0.00000 0.00000 0.000003 0.00000 0.00128 -0.01403 0.00000 0.00000 0.000004 0.00000 -0.04294 0.05229 0.00000 0.00000 0.000005 0.00000 0.00033 -0.00446 0.00000 0.00000 0.0000.06 0.00000 -0.00779 0.01325 0.00000 0.00000 0.000007 0.00000 -0.00482 0.06047 0.00000 0.00000 0.000008 0.00000 -0.00179 0.02448 0.00000 0.00000 0.000009 0.00000 -0.00451 0.03628 0.00000 0.00000 0.0000010 2.44070 0.00000 0.00000 0.00000 -0.00215 -0.0103811 3.00536 0.00000 0.00000 0.00000 0.00267 -0.01141

************** END of latest analysis result **************
193. PRINT MEMBER FORCES \



MAGRAIL 30 FT SPAN PAGE NO. 32

MEMBER END FORCES STRUCTURE TYPE = SPACE 
ALL UNITS ARE -- KIP FEET

■1 MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
I 1 1 46.57 0.00 0.16 0.00 -1.01 0.002 -44.79 0.00 -0.16 0.00 0.69 0.002 1 14.22 0.00 -0.66 0.00 3.29 0.002 -14.22 0.00 0.66 0.00 -1.96 0.001 3 1 54.31 0.00 -2.05 0.00 3.91 0.001 2 -54.31 0.00 2.05 0.00 0.19 0.004 1 0.69 0.00 -2.05 0.00 16.37 0.002 -0.69 0.00 2.05 0.00 -12.27 0.00! 5 1 18.93 0.00 -0.46 0.00 0.62 0.002 -18.93 0.00 0.46 0.00 0.30 0.006 1 0.75 0.00 -0.46 0.00 3.93 0.002 -0.75 0.00 0.46 0.00 -3.01 0.007 1 -8.46 0.00 -8.18 0.00 65.86 0.002 8.46 0.00 8.18 0.00 -49.50 0.008 1 -9.54 0.00 -2.53 0.00 23.97 0.00i \: 2 9.54 0.00 2.53 0.00 -18.92 0.009 1 -7.11 0.00 -4.09 0.00 31.39 0.002 7.11 0.00 4.09 0.00 -23.22 0.0010 1 0.00 60.54 0.00 90.45 0.00 934.71n 2 0.00 -60.54 0.00 -90.45 0.00 -813.63i: 11 1 0.00 10.96 0.00 -70.36 0.00 500.242 0.00 -10.96 0.00 70.36 0.00 -478.32
2 1 2 44.79 0.00 0.16 0.00 -0.69 0.003 -43.01 0.00 -0.16 0.00 0.38 0.002 2 14.22 0.00 -0.66 0.00 1.96 0.003 -14.22 0.00 0.66 0.00 -0.63 0.003 2 54.31 0.00 -2.05 0.00 -0.19 0.003 -54.31 0.00 2.05 0.00 4.29 0.004 2 0.69 0.00 -2.05 0.00 12.27 0.003 -0.69 0.00 2.05 0.00 -8.17 0.005 2 18.93 0.00 -0.46 0.00 -0.30 0.00- 3 -18.93 0.00 0.46 0.00 1.22 0.006 2 0.75 0.00 -0.46 0.00 3.01 0.003 -0.75 0.00 0.46 0.00 -2.09 0.00■ i 7 2 -8.46 0.00 -8.18 0.00 49.50 0.003 8.46 0.00 8.18 0.00 -33.13 0.008 2 -9.54 0.00 -2.53 0.00 18.92 0.003 9.54 0.00 2.53 0.00 -13.87 0.009 2 -7.11 0.00 -4.09 0.00 23.22 0.003 7.11 0.00 4.09 0.00 -15.04 0.0010 2 0.00 60.54 0.00 90.45 0.00 813.63j 3 0.00 -60.54 0.00 -90.45 0.00 -692.5511 2 0.00 10.96 0.00 -70.36 0.00 478.323 O.OC -10.96 0.00 70.36 0.00 -456.40
3 1 3 43.01 0.00 0.16 0.00 -0.38 0.004 -41.23 0.00 -0.16 0.00 0.06 0.00



MAGRAIL 30 FT SPAN PAGE NO

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE- 

MEMB LOAD JT
2  3  43  3  44  3  45  3  46  3  47  3  48  3  49  3  41 0  3  41 1  34

4  1 4 52  4  53  4  54  4  55  4  56  4  57  4  58  4  59  4  51 0  4  51 1  45
5  1 5 62  5  63  5  6

- KIP FEET
AXIAL SHEAR-Y
14.22 0.00-14.22 0.0054.31 0.00-54.31 0.000.69 0.00-0.69 0.0018.93 0.00-18.93 0.000.75 0.00-0.75 0.00-8.46 0.008.46 0.00-9.54 0.009.54 0.00-7.11 0.007.11 0.000.00 60.540.00 -60.540.00 10.960.00 -10.96
41.23 0.00-39.45 0.0014.22 0.00-14.22 0.0054.31 0.00-54.31 0.000.69 0.00-0.69 0.0018.93 0.00-18.93 0.000.75 0.00-0.75 0.00-8.46 0.008.46 0.00-9.54 0.009.54 0.00-7.11 0.007.11 0.000.00 60.540.00 -60.540.00 10.960.00 -10.96
39.45 0.00-37.66 0.0014.22 0.00-14.22 0.0054.31 0.00-54.31 0.00

SHEAR-Z TORSION
-0.66 0.000.66 0.00-2.05 0.002.05 0.00-2.05 0.002.05 0.00-0.46 0.000.46 0.00-0.46 0.000.46 0.00-8.18 0.008.18 0.00-2.53 0.002.53 0.00-4.09 0.004.09 0.000.00 90.450.00 -90.450.00 -70.360.00 70.36
0.16 0.00-0.16 0.00-0.66 0.000.66 0.00-2.05 0.002.05 0.00-2.05 0.002.05 0.00-0.46 0.000.46 0.00-0.46 0.000.46 0.00-8.18 0.008.18 0.00-2.53 0.002.53 0.00-4.09 0.004.09 0.000.00 90.450.00 -90.450.00 -70.360.00 70.36
0.16 0.00-0.16 0.00-0.66 0.000.66 0.00-2.05 0.002.05 0.00

MOM-Y MOM-Z
0.63 0.000.70 0.00-4.29 0.008.39 0.008.17 0.00-4.07 0.00-1.22 0.002.14 0.002.09 0.00-1.17 0.0033.13 0.00-16.77 0.0013.87 0.00-8.81 0.0015.04 0.00-6.87 0.000.00 692.550.00 -571.470.00 456.400.00 -434.47
-0.06 0.00-0.26 0.00-0.70 0.002.03 0.00-8.39 0.0012.49 0.004.07 0.000.03 0.00-2.14 0.003.06 0.001.17 0.00-0.25 0.0016.77 0.00-0.40 0.008.81 0.00-3.76 0.006.87 0.001.31 0.000.00 571.470.00 -450.400.00 434.470.00 -412.55'
0.26 0.00-0.58 0.00-2.03 0.003.36 0.00-12.49 0.0016.59 0.00



\

MAGRAIL 30 FT SPAN PAGE

t | MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE — KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y
4 5 0.69 0.00 -2.05 0.00 -0.03[~ 6 -0.69 0.00 2.05 0.00 4.14] 5 5 18.93 0.00 -0.46 0.00 -3.066 -18.93 0.00 0.46 0.00 3.986 5 0.75 0.00 -0.46 0.00 0.25%: 6 -0.75 0.00 0.46 0.00 0.67\I 7 5 -8.46 0.00 -8.18 0.00 0.406 8.46 0.00 8.18 0.00 15.968 5 -9.54 0.00 -2.53 0.00 3.76

i i 6 9.54 0.00 2.53 0.00 1.29j 1 9 5 -7.11 0.00 -4.09 0.00 -1.316 7.11 0.00 4.09 0.00 9.48
( ~ 10 5 0.00 60.54 0.00 90.45 0.00j i 6 0.00 -60.54 0.00 -90.45 0.00r 11 5 0.00 10.96 0.00 -70.36 0.006 0.00 -10.96 0.00 70.36 0.00

6 1 6 37.66 0.00 0.16 0.00 0.581 7 -35.88 0.00 -0.16 0.00 -0.892 6 14.22 0.00 -0.66 0.00 -3.36
r 7 -14.22 0.00 0.66 0.00 4.69
! 3 6 54.31 0.00 -2.05 0.00 -16.59-■ 7 -54.31 0.00 2.05 0.00 20.69_ 4 6 0.69 0.00 -2.05 0.00 -4.147 -0.69 0.00 2.05 0.00 8.245 6 18.93 0.00 -0.46 0.00 -3.987 -18.93 0.00 0.46 0.00 4.906 6 0.75 0-.00 -0.46 0.00 -0.671J ,' 7 -0.75 0.00 0.46 0.00 1.59?KS- 7 6 -8.46 0.00 -8.18 0.00 -15.967 8.46 0.00 8.18 0.00 32.338 6 -9.54 0.00 -2.53 0.00 -1.291 1 7 9.54 0.00 2.53 0.00 6.34'c?- 9 6 -7.11 0.00 -4.09 0.00 -9.487 7.11 0.00 4.09 0.00 17.66
C' 10 6 0.00 60.54 0.00 90.45 0.00j 7 0.00 -60.54 0.00 -90.45 0.0011 .6 0.00 10.96 0.00 -70.36 0.00
s i 7 0.00 -10.96 0.00 70.36 0.00

} 7 1 7 35.88 0.00 0.16 0.00 0.8923 -33.04 0.00 -0.16 0.00 -1.402 7 14.22 0.00 -0.66 0.00 -4.69) 23 -14.22 0.00 0.66 0.00 6.81i 3 7 54.31 0.00 -2.05 0.00 -20.6923 -54.31 0.00 2.05 0.00 27.24! 4 7 0.69 0.00 -2.05 0.00 -8.24( 23 -0.69 0.00 2.05 0.00 14.795 7 18.93 0.00 -0.46 0.00 -4.9023 -18.93 0.00 0.46 0.00 6.37

» 0 . ^ 4

MOM-Z
0.000.000.000.000.000.000.000.000.000.000.000.00450.40329.32 412.55390.63
0.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.00329.32 208.24390.63 368.71
0.000.000.000.000.000.000.000.000.000.00



MAGRAIL 30 FT SPAN PAGE NO

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE — KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
6 7 0.75 0.00 -0.46 0.00 -1.59 0.0023 -0.75 0.00 0.46 0.00 3.06 0.007 7 -8.46 0.00 -8.18 0.00 -32.33 0.0023 8.46 0.00 8.18 0.00 58.47 0.008 7 -9.54 0.00 -2.53 0.00 -6.34 0.0023 9.54 0.00 2.53 0.00 14.41 0.009 7 -7.11 0.00 -4.09 0.00 -17.66 0.0023 7.11 0.00 4.09 0.00 30.72 0.0010 7 0.00 60.54 0.00 90.45 0.00 208.2423 0.00 -60.54 0.00 -90.45 0.00 -14.8211 7 0.00 10.96 0.00 -70.36 0.00 368.7123 0.00 -10.96 0.00 70.36 0.00 -333.69

11 1 11 46.57 0.00 -0.16 0.00 JL.01 0.0012 -44.79 0.00 0.16 0.00 -0.69 0.002 11 14.22 0.00 0.66 0.00 -3.29 0.0012 -14.22 6.00 -0.66 0.00 1.96 0.003 11 0.69 0.00 2.05 0.00 -16.37 0.0012 -0.69 0.00 -2.05 0.00 12.27 0.004 11 54.31 0.00 2.05 0.00 -3.91 0.0012 -54.31 0.00 -2.05 0.00 -0.19 0.005 11 0.75 0.00 0.46 0.00 -3.93 0.0012 -0.75 0.00 -0.46 0.00 3.01 0.006 11 18.93 0.00 0.46 0.00 -0.62 0.0012 -18.93 0.00 -0.46 0.00 -0.30 0.007 11 8.46 0.00 -8.32 0.00 66.51 0.0012 -8.46 0.00 8.32 0.00 -49.88 0.008 11 7.04 0.00 -4.27 0.00 32.88 0.0012 -7.04 0.00 4.27 0.00 -24.33 0.009 11 4.61 0.00 -2.71 0.00 24.33 0.0012 -4.61 0.00 2.71 0.00 -18.90 0.0010 11 - 0.00 10.96 0.00 70.36 0.00 500.2412 0.00 -10.96 0.00 -70.36 0.00 -478.3211 11 0.00 60.54 0.00 -90.45 0.00 934.7112 0.00 -60.54 0.00 90.45 0.00 -813.63
12 1 12 44.79 0.00 -0.16 0.00 0.69 0.0013 -43.01 0.00 0.16 0.00 -0.38 0.002 12 14.22 0.00 0.66 0.00 -1.96 0.0013 -14.22 0.00 -0.66 0.00 0.63 0.003 12 0.69 0.00 2.05 0.00 -12.27 0.0013 -0.69 0.00 -2.05 0.00 8.17 0.004 12 54.31 0.00 2.05 0.00 0.19 0.0013 -54.31 0.00 -2.05 ■ 0.00 -4.29 0.005 12 0.75 0.00 0.46 0.00 -3.01 0.0013 -0.75 0.00 -0.46 0.00 2.09 0.006 12 18.93 0.00 0.46 0.00 0.30 0.0013 -18.93 0.00 -0.46 0.00 -1.22 0.007 12 8.46 0.00 -8.32 0.00 49.88 0.0013 -8.46 0.00 8.32 0.00 -33.24 0.00



MAGRAIL 30 FT SPAN PAGE NO. 36

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE — KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
8 12 7.04 0.00 -4.27 0.00 24.33 0.0013 -7.04 0.00 4.27 0.00 -15.78 0.009 12 4.61 0.00 -2.71 0.00 18.90 0.0013 -4.61 0.00 2.71 0.00 -13.48 0.0010 12 0.00 10.96 0.00 70.36 0.00 478.3213 0.00 -10.96 0.00 -70.36 0.00 -456.4011 12 0.00 60.54 0.00 -90.45 0.00 813.6313 0.00 -60.54 0.00 90.45 0.00 -692.55

13 1 13 43.01 0.00 -0.16 0.00 0.38 0.0014 -41.23 0.00 0.16 0.00 -0.06 0.002 13 14.22 0.00 0.66 0.00 -0.63 0.0014 -14.22 0.00 -0.66 0.00 -0.70 0.003 13 0.69 0.00 2.05 0.00 -8.17 0.0014 -0.69 0.00 -2.05 0.00 4.07 0.004 13 54.31 0.00 2.05 0.00 4.29 0.0014 -54.31 0.00 -2.05 0.00 -8.39 0.005 13 0.75 0.00 0.46 0.00 -2.09 0.0014 -0.75 0.00 -0.46 0.00 1.17 0.006 13 18.93 0.00 0.46 0.00 1.22 0.0014 -18.93 0.00 -0.46 0.00 -2.14 0.007 13 8.46 0.00 -8.32 0.00 33.24 0.0014 -8.46 0.00 8.32 0.00 -16.61 0.008 13 7.04 0.00 -4.27 0.00 15.78 0.0014 -7.04 0.00 4.27 0.00 -7.24 0.009 13 4.61 0.00 -2.71 0.00 13.48 0.0014 -4.61 0.00 2.71 0.00 -8.05 0.0010 13 0.00 10.96 0.00 70.36 0.00 456.4014 0.00 -10.96 0.00 -70.36 0.00 -434.4711 13 0.00 60.54 0.00 -90.45 0.00 692.5514 0.00 -60.54 0.00 90.45 0.00 -571.47
14 1 14 41.23 0.00 -0.16 0.00 0.06 0.0015 -39.45 0.00 0.16 0.00 0.26 0.002 14 14.22 0.00 0.66 0.00 0.70 0.0015 -14.22 0.00 -0.66 0.00 -2.03 0.003 14 0.69 0.00 2.05 0.00 -4.07 0.0015 -0.69 0.00 -2.05 0.00 -0.03 0.004 14 54.31 0.00 2.05 0.00 8.39 0.0015 -54.31 0.00 -2.05 0.00 -12.49 0.005 14 0.75 0.00 0.46 0.00 -1.17 0.0015 -0.75 0.00 -0.46 0.00 0.25 0.006 14 18.93 0.00 0.46 0.00 2.14 0.0015 -18.93 0.00 -0.46 0.00 -3.06 0.007 14 8.46 0.00 -8.32 0.00 16.61 0.0015 -8.46 0.00 8.32 0.00 0.03 0.008 14 7.04 0.00 -4.27 0.00 7.24 0.0015 -7.04' 0.00 4.27 0.00 1.31 0.009 14 4.61 0.00 -2.71 0.00 8.05 0.0015 -4.61 0.00 2.71 0.00 -2.63 0.00



1

6-44-MAGRAIL 30 FT SPAN -- PAGE NO. 37

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z ' \ 1 |10 14 0.00 10.96 0.00 70.36 0.00 434.4715 0.00 -10.96 0.00 -70.36 0.00 -412.55 | 111 14 0.00 60.54 0.00 -90.45 0.00 571.4815 0.00 -60.54 0.00 90.45 0.00 -450.39
15 1 15 39.45 0.00 -0.16 0.00 -0.26 0.00 |16 -37.66 0.00 0.16 0.00 0.58 0.00 )2 15 14.22 0.00 0.66 o.Oo 2.03 0.0016 -14.22 0.00 -0.66 0.00 -3.36 0.003 15 0.69 0.00 2.05 0.00 0.03 0.00 ' !’16 -0.69 0.00 -2.05 0.00 -4.14 0.00 t |4 15 54.31 0.00 2.05 0.00 12.49 0.0016 -54.31 0.00 -2.05 0.00 -16.59 0.00 \5 15 0.75 0.00 0.46 0.00 -0.25 0.00 \16 -0.75 0.00 -0.46 0.00 -0.67 0.00 i (

6 15 18.93 0.00 0.46 0.00 3.06 0.0016 -18.93 0.00 -0.46 0.00 -3.98 0.00 y7 15 8.46 0.00 -8.32 0.00 -0.03 0.0016 -8.46 0.00 8.32 0.00 16.67 0.00 < o - /8 15 7.04 0.00 -4.27 0.00 -1.31 0.0016 -7.04 0.00 4.27 0.00 9.86 0.00 i9 15 4.61 0.00 -2.71 0.00 2.63 0.00 i16 -4.61 0.00 2.71 0.00 2.80 0.00 -10 15 0.00 10.96 0.00 70.36 0.00 412.5516 0.00 -10.96 0.00 -70.36 0.00 -390.63 y11 15 0.00 60.54 0.00 -90.45 0.00 450.4016 0.00 -60.54 0.00 90.45 0.00 -329.32
16 1 16 37.66 0.00 -0.16 0.00 -0.58 0.00 i "ii l17 -35.88 0.00 0.16 0.00 0.89 0.002 16 14.22 0.00 0.66 0.00 3.36 0.0017 -14.22 0.00 -0.66 0.00 -4.69 0.003 16 0.69 0.00 2.05 0.00 4.14 0.00 i; i17 -0.69 0.00 -2.05 0.00 -8.24 0.00 j4 16 54.31 0.00 2.05 0.00 16.59 - 0.0017 -54.31 0.00 -2.05 0.00 -20.69 0.00 i

5 16 0.75 0.00 0.46 0.00 0.67 0.00 V I17 -0.75 0.00 -0.46 0.00 -1.59 0.006 16 18.93 0.00 0.46 0.00 3.98 0.00 , y.17 -18.93 0.00 -0.46 0.00 -4.90 0.00 17 16 8.46 0.00 -8.32 0.00 -16.66 0.00 i.17 -8.46 0.00 8.32 0.00 33.30 0.008 16 7.04 0.00 -4.27 0.00 -9.86 0.0017 -7.04 0.00 4.27 0.00 18.41 0.00 \
9 16 4.61 0.00 -2.71 0.00 -2.80 0.00 !_ \17 -4.61 0.00 2.71 0.00 8.22 0.0010 16 0.00 10.96 0.00 70.36 0.00 390.63 i17 0.00 -10.96 0.00 -70.36 0.00 -368.7111 16 0.00 60.54 0.00 -90.45 0.00 329.3217 0.00 -60.54 0.00 90.45 0.00 -208.24



'1

i t MAGRAIL 30 FT SPAN PAGE NO

MEMBER END FORCES STRUCTURE TYPE = SPACE
j ? --------------------------ALL UNITS ARE -- KIP FEET
\ y MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

)̂ 17 1 17 35.88 0.00 -0.16 0.00 -0.89 0.00i j. 31 -33.04 0.00 0.16 0.00 1.40 0.002 17 14.22 0.00 0.66 0.00 4.69 0.0031 -14.22 0.00 -0.66 0.00 -6.81 0.00ri 3 17 0.69 0.00 2.05 0.00 8.24 0.00
■j 31 -0.69 0.00 -2.05 0.00 -14.79 0.004 17 54.31 0.00 2.05 0.00 20.69 0.0031 -54.31 0.00 -2.05 0.00 -27.24 0.00r"'1 5 17 0.75 0.00 0.46 0.00 1.59 0.00i 31 -0.75 0.00 -0.46 0.00 -3.06 0.006 17 18.93 0.00 0.46 0.00 4.90 0.00f—j 31 -18.93 0.00 -0.46 0.00 -6.37 0.001 7 17 8.46 0.00 -8.32 0.00 -33.30 0.00U 31 -8.46 0.00 8.32 0.00 59.88 0.008 17 7.04 0.00 -4.27 0.00 -18.41 0.00i 31 -7.04 0.00 4.27 0.00 32.06 0.001v-V| 9 17 4.61 0.00 -2.71 0.00 -8.22 0.0031 -4.61 0.00 2.71 0.00 16.89 0.0010 17 0.00 10.96 0.00 70.36 0.00 368.71n 31 0.00 -10.96 0.00 -70.36 0.00 -333.69
y 11 17 0.00 60.54 0.00 -90.45 0.00 208.2431 0.00 -60.54 0.00 90.45 0.00 -14.82
n 21 1 21 0.55 -1.88 0.00 0.00 0.00 0.00
L i 22 -3.81 . 6.37 0.00 0.00 0.00 -15.132 21 4.18 -5.75 0.00 0.00 0.00 0.00. 22 -4.18 5.75 0.00 0.00 0.00 -21.08
t 3 21 1.03 -35.44 0.00 0.00 0.00 0.00n 22 -1.03 35.44 0.00 0.00 0.00 -129.884 21 0.00 0.00 0.00 0.00 0.00 0.0022 0.00 0.00 0.00 0.00 0.00 0.005 21 5.78 -7.96 0.00 0.00 0.00 0.00<—i 22 -5.78 7.96 0.00 0.00 0.00 -29.186 21 0.00 0.00 0.00 0.00 0.00 0.00i 22 0.00 0.00 0.00 0.00 0.00 0.00fij 7 21 4.45 3.23 0.00 0.00 0.00 0.0022 -4.45 -3.23 0.00 0.00 0.00 11.858 21 -0.21 7.25 0.00 0.00 0.00 0.00t ' ' 22 0.21 -7.25 0.00 0.00 0.00 ,26.56,_1/ 9 21 0.00 0.00 0.00 0.00 0.00 0.0022 0.00 0.00 0.00 0.00 0.00 0.00- 10 21 0.00 0.00 -35.62 -79.67 -57.98 0.001 22 0.00 0.00 35.62 79.67 188.52 0.00i_J 11 21 0.00 0.00 -0.15 -2.05 0.28 0.0022 0.00 0.00 0.15 2.05 0.28 0.00'1 22 1 22 -0.66 -7.39 0.00 0.00 0.00 15.13, 1/ 23 0.66 12.94 0.00 0.00 0.00 -52.382 22 0.00 -7.11 0.00 0.00 0.00 21.081 i 23 0.00 7.11 0.00 0.00 0.00 -47.14



MAGRAIL 30 FT SPAN PAGE NO. ^^9*

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE

MEMB LOAD JT
3  2 22 3> 4  2 22 35  2 2  2 36 22 2 3
7 2 2  2 38 22 2 39  2 22 310 22 2 311 222 3

2 3  1  2 32 42  2 3  2 43  2 3  2 44  2 3  2 45  2 3  2 46  2 3  2 4
7 2 3  2 48 2 3  2 49  2 3  2 41 0  2 3  2 41 1  2 32 4

2 4  1  2 42 52  2 4  2 53  2 4  2 52 42 5

- KIP FEET
AXIAL SHEAR-Y
-20.00 -29.2720.00 29.270.00 0.000.00 0.000.00 -9.840.00 9.840.00 0.000.00 0.005.50 0.00-5.50 0.004.09 5.99-4.09 -5.990.00 0.000.00 0.000.00, 0.000.00 0.000.00 0.000.00 0.00
-0.50 20.100.50 -14.56-0.66 7.110.66 -7.11-22.05 25.0322.05 -25.03-2.05 0.692.05 -0.69-0.46 9.090.46 -9.09-0.46 0.750.46 -0.75-2.68 -8.462.68 8.461.56 -3.56-1.56 3.56-4.09 -7.114.09 7.110.00 0.000.00 0.000.00 0.000.00 0.00
6.06 13.24-4.55 -10.222.59 6.66-2.59 -6.66-8.52 32.258.52 -32.25-1.52 1.531.52 -1.53

SHEAR-Z TORSION
0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 o.oo0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.00-35.62 -175.2635.62 175.26-0.16 -1.820.16 1.82
0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.0024.92 -160.44-24.92 160.4410.81 331.86-10.81 -331.86
0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.00

MOM-Y MOM-Z
0.00 129.880.00 -237.190.00 0.000.00 0.000.00 29.180.00 -65.250.00 0.000.00 0.000.00 -11.850.00 11.850.00 -26.560.00 48.510.00 0.000.00 0.00-105.70 0.00236.26 0.000.98 0.00-0.41 0.00
0.00 53.780.00 9.730.00 40.330.00 -14.270.00 209.950.00 -118.180.00 -14.790.00 17.320.00 58.880.00 -25.550.00 -3.060.00 5.800.00 -70.320.00 39.320.00 -62.920.00 49.880.00 -30.720.00 4.66-145.80 0.0054.45 0.00-69.94 0.0030.33 0.00
0.00 -9.730.00 35.960.00 14.270.00 0.610.00 118.180.00 -46.070.00 -17.320.00 20.754



MAGRAIL 30 FT SPAN —  PAGE NO . * 1 7

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE — KIP 3FEETt r{ f MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

5 24 3.66 8.34 0.00 0.00 0.00 25.5525 -3.66 -8.34 0.00 0.00 0.00 -6.916 24 -0.08 0.87 0.00 0.00 0.00 -5.8025 0.08 -0.87 0.00 0.00 0.00 7.757 24 -6.18 -6.36 0.00 0.00 0.00 -39.32n 25 6.18 6.36 0.00 0.00 0.00 25.08l Is 8 24 -0.19 -3.88 0.00 0.00 0.00 -49.8825 0.19 3.88 0.00 0.00 0.00 41.209 24 -6.83 -4.53 0.00 0.00 0.00 -4.66j i 25 6.83 4.53 0.00 0.00 0.00 -5.4610 24 0.00 0.00 24.93 -167.85 23.04 0.0025 0.00 0.00 -24.93 167.85 -78.77 0.0011 24 0.00 0.00 10.81 283.27 -175.54 0.00
1 'l 25 0.00 0.00 -10.81 -283.27 151.38 0.00

25 1 25 4.55 10.22 0.00 0.00 0.00 -35.96<} 26 -1.94 -4.99 0.00 0.00 0.00 52.97\\ 2 25 2.59 6.66 0.00 0.00 0.00 -0.6126 -2.59 -6.66 0.00 0.00 0.00 15.503 25 -8.52 32.25 0.00 0.00 0.00 46.0726 8.52 -32.25 0.00 0.00 0.00 26.05! 4 25 -1.53 1.53 0.00 0.00 0.00 -20.7526 1.53 -1.53 0.00 0.00 0.00 24.185 25 3.65 8.34 0.00 0.00 0.00 6.911 i 26 ■" -3.65 -8.34 0.00 0.00 0.00 11.746 25 -0.08 0.87 0.00 0.00 0.00 -7.7526 0.08 -0.87 0.00 0.00 0.00 9.71■ - ;j 7 25 -6.18 -6.36 0.00 0.00 0.00 -25.08j i 26 6.18 6.36 0.00 0.00 0.00 10.858 25 -0.19 -3.88 0.00 0.00 0.00 -41.2026 0.19 3.88 0.00 0.00 0.00 32.529 25 -6.83 -4.53 0.00 0.00 0.00 5.46ii 26 6.83 4.53 0.00 0.00 0.00 -15.5910 25 0.00 0.00 24.93 -167.85 78.76 0.0026 0.00 0.00 -24.93 167.85 -134.51 0.0011 25 0.00 0.00 10.80 283.27 -151.36 0.001 ^ 26 0.00 0.00 -10.80 -283.27 127.22 0.00
26 1 26 0.16 3.55 0.00 0.00 0.00 -52.97f 27 -0.16 0.00 0.00 0.00 0.00 55.38( f 2 26 -0.66 0.00 0.00 0.00 0.00 -15.5027 0.66 0.00 0.00 0.00 0.00 15.503 26 -2.05 -0.69 0.00 0.00 0.00 -26.051 27 2.05 0.69 0.00 0.00 0.00 25.11j 4 26 -2.05 0.69 0.00 0.00 0.00 -24.1827 2.05 -0.69 0.00 0.00 0.00 25.11? 5 26 -0.46 -0.75 0.00 0.00 0.00 -11.74272627

0.46•0.460.46
0.750.75-0.75

0.000.000.00
0.000.000.00

0.000.000.00
10.72 -9.7110.726



MAGRAIL 30 FT SPAN PAGE NO P 41

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
7 26 2.82 -8.46 0.00 0.00 0.00 -10.8527 -2.82 8.46 0.00 0.00 0.00 -0.638 26 4.27 -7.04 0.00 0.00 0.00 -32.5227 -4.27 7.04 0.00 0.00 0.00 22.969 26 -4.09 -7.11 0.00 0.00 0.00 15.5927 4.09 7.11 0.00 0.00 0.00 -25.2410 26 0.00 0.00 -10.97 -311.77 43.41 0.0027 0.00 0.00 10.97 311.77 -28.55 0.0011 26 0.00 0.00 10.96 311.77 13.66 0.0027 0.00 0.00 -10.96 -311.77 -28.54 0.00

27 1 27 0.16 0.00 0.00 0.00 0.00 -55.3828 -0.16 3.55 0.00 0.00 0.00 52.972 27 -0.66 0.00 0.00 0.00 0.00 -15.5028 0.66 0.00 0.00 0.00 0.00 15.503 27 -2.05 -0.69 0.00 0.00 0.00 -25.1128 2.05 0.69 0.00 0.00 0.00 24.184 27 -2.05 0.69 0.00 0.00 0.00 -25.1128 2.05 -0.69 0.00 0.00 0.00 26.055 27 -0.46 -0.75 0.00 0.00 0.00 -10.7228 0.46 0.75 0.00 0.00 0.00 9.716 27 -0.46 0.75 0.00 0.00 0.00 -10.7228 0.46 -0.75 0.00 0.00 0.00 11.747 27 2.82 -8.46 0.00 0.00 0.00 0.6328 -2.82 8.46 0.00 0.00 0.00 -12.118 27 4.27 -7.04 0.00 0.00 0.00 -22.9628 -4.27 7.04 0.00 0.00 0.00 13.399 27 -4.09 -7_ 11 0.00 0.00 0.00 25.2428 4.09 7.11 0.00 0.00 0.00 -34.8910 27 0.00 0.00 -10.99 -311.77 28.55 0.0028 0.00 0.00 10.99 311.77 -13.66 0.0011 27 0.00 0.00 10.98 311.77 28.55 0.0028 0.00 0.00 -10.98 -311.77 -43.42 0.00
28 1 28 1.94 -4.99 0.00 0.00 0.00 -52.9729 -4.55 10.22 0.00 0.00 0.00 35.962 28 2.59 -6.66 0.00 0.00 0.00 -15.5029 -2.59 6.66 0.00 0.00 0.00 0.613 28 -1.53 -1.53 0.00 0.00 0.00 -24.1829 1.53 1.53 0.00 0.00 0.00 20.754 28 -8.52 -32.25 0.00 0.00 0.00 -26.0529 8.52 32.25 0.00 0.00 0.00 -46.075 28 -0.08 -0.87 0.00 0.00 0.00 -9.7129 0.08 0.87 0.00 0.00 0.00 7.756 28 3.66 -8.34 0.00 0.00 0.00 -11.7429 -3.66 8.34 0.00 0.00 0.00 -6.917 28 8.76 -5.07 0.00 0.00 0.00 12.1129 -8.76 5.07 0.00 0.00 0.00 -23.458 28 6.97 -4.39 0.00 0.00 0.00 -13.3929 -6.97 4.39 0.00 0.00 0.00 3.58



MAGRAIL 30 FT SPAN -- PAGE

MEMBER END FORCES STRUCTURE TYPE = SPACE. i --------------------------ALL UNITS ARE - -  KIP FEET
MEMB/ LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y

9 28 0.97 -0.95 0.00 0.00 0.0029 -0.97 0.95 0.00 0.00 0.00
i 10 28 0.00 0.00 -10.81 -283.27 -127.2229 0.00 0.00 10.81 283.27 151.3811 28 0.00 0.00 -24.93 167.85 134.5029 0.00 0.00 24.93 -167.85 -78.76
\ 29 1 29 4.55 -10.22 0.00 0.00 0.0030 -6.06 13.24 0.00 0.00 0.00

ft i 2 29 2.59 -6.66 0.00 0.00 0.00' ■ 30 -2.59 6.66 0.00 0.00 0.003 29 -1.52 -1.53 0.00 0.00 0.00, 30 1.52 1.53 0.00 0.00 0.004 29 -8.52 -32.25 0.00 0.00 0.001 30 8.52 32.25 0.00 0.00 0.005 29 -0.08 -0.87 0.00 0.00 0.00r  i 30 0.08 0.87 0.00 0.00 0.006 29 3.65 -8.34 0.00 0.00 0.00v J 30 -3.65 8.34 0.00 . 0.00 0.007 29 8.76 -5.07 0.00 0.00 0.0030 -8.76 5.07 0.00 0.00 0.00
■I 8 29 6.97 -4.39 0.00 0.00 0.0030 -6.97 4.39 0.00 0.00 0.009 29 0.97 -0.95 0.00 0.00 0.0030 -0.97 0.95 0.00 0.00 0.00* 10 29 0.00 0.00 -10.81 -283.27 -151.3830 0.00 0.00 10.81 283.27 175.5411 29 0.00 0.00 -24.93 167.85 78.7830 0.00 0.00 24.93 -167.85 -23.04

30 1 30 -0.50 -14.56 0.00 0.00 0.0031 0.50 20.10 0.00 0.00 0.002 30 -0.66 -7.11 0.00 0.00 0.00
* 31 0.66 7.11 0.00 0.00 0.003 30 -2.05 -0.69 0.00 0.00 0.001 31 2.05 0.69 0.00 0.00 0.004 30 -22.05 -25.03 0.00 0.00 0.0031 22.05 25.03 0.00 0.00 0.005 30 -0.46 -0.75 0.00 0.00 0.00' 31 0.46 0.75 0.00 0.00 0.00- ' 6 30 -0.46 -9.09 0.00 0.00 0.0031 0.46 9.09 0.00 0.00 0.007 30 5.57 -8.46 0.00 0.00 0.0031 -5.57 8.46 0.00 0.00 0.008 30 4.27 -7.04 0.00 0.00 0.0031 -4.27 7.04 0.00 0.00 0.00t 9 30 0.44 -1.28 0.00 0.00 0.00
i 31 -0.44 1.28 0.00 0.00 0.0010 30 0.00 0.00 -10.81 -331.87 -30.3331 0.00 0.00 10.81 331.87 69.94

MOM-Z
34.89-37.010.000.000.000.00

-35.969.73-0.61-14.27-20.7517.3246.07■ 118.18-7.755.806.91-25.5523.45-34.80-3.58-6.2437.01-39.140.000.000.000.00
-9.73-53.7814.27-40.33-17 .3214.79 118.18 -209.95-5.803.0625.55-58.8834.80 -65.806.24-32.0639.14-43.830.000.00



MAGRAIL 30 FT SPAN PAGE NO. 43

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL U N IT S  ARE 

MEMB LOAD J T

11 3031
31 1 31322 31 323 31 324 31 32

5 31 326 31 32
7 31 328 31 329 31 3210 31 3211 3132

32 1 32332 32 333 32 334 32 33
5 32 336 32 33
7 32 338 32 339 32 3310 32 3311 32 33
1 21 41

- KIP FEET
AXIAL SHEAR-Y
0.00 0.000.00 0.00
-0.66 12.940.66 -7.390.00 7.110.00 -7.110.00 0.000.00 0.00-20.00 29.2720.00 -29.270.00 0.000.00 0.000.00 9.840.00 -9.84-2.75 0.002.75 0.000.00 0.000.00 0.00-2.27 3.332.27 -3.330.00 0.000.00 0.000.00 0.000.00 0.00
3.81 6.37-0.55 -1.884.18 5.75-4.18 -5.750.00 0.000.00 0.001.03 35.44-1.03 -35.440.00 0.000.00 0.005.78 7.96-5.78 -7.96-2.22 1.622.22 -1.620.00 0.000.00 0.000.12 4.03-0.12 -4.030.00 0.000.00 0.000.00 0.000.00 0.00
1.90 0.50-0.44 0.50

SHEAR-Z TORSION
-24.92 160.4424.92 -160.44
0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.15 1.82-0.15 -1.8235.62 175.25-35.62 -175.25
0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.16 2.05-0.16 -2.0535.62 79.67-35.62 -79.67
0.00 0.000.00 0.00

MOM-Y MOM-Z
-54.46 0.00145.80 0.00
0.00 52.380.00 -15.130.00 47.140.00 -21.080.00 0.000.00 0.000.00 237.190.00 -129.880.00 0.000.00 0.000.00 65.250.00 -29.180.00 5.920.00 -5.920.00 0.000.00 0.000.00 26.940.00 -14.750.41 0.00-0.98 0.00-236.26 0.00105.70 0.00
0.00 15.130.00 0.000.00 21.080.00 0.000.00 0.000.00 0.000.00 129.880.00 0.000.00 0.000.00 0.000.00 29.180.00 0.000.00 5.920.00 0.000.00 0.000.00 0.000.00 14.750.00 0.00-0.28 0.00•̂0.29 0.00-188.52 0.0057.99 0.00
0.00 0.000.00 0.0041



MAGRAIL 30 FT SPAN PAGE NO.

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
2 21 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.003 21 35.45 0.00 0.00 0.00 0.00 0.0041 -35.45 0.00 0.00 0.00 0.00 0.004 21 0.00 0.00 0.00 0.00 0.00 0.00o 41 0.00 0.00 0.00 0.00 0.00 0.005 21 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.00, - 6 21 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.00; 7 21 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.008 21 -7.25 0.00 0.00 0.00 0.00 0.0041 7.25 0.00 0.00 0.00 0.00 0.00• ’ 9 21 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.00r t 10 21 0.00 0.00 -0.13 -0.75 1.26 0.00ii t 41 0.00 0.00 0.13 0.75 0.31 0.00n 21 0.00 0.00 0.15 -0.34 -2.04 0.00, , 41 0.00 0.00 -0.15 0.34 0.23 0.00

42 1 26 1.82 0.57 0.00 0.00 0.00 0.0041 -0.34 0.57 0.00 0.00 0.00 0.002 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.00t , '3 26 32.58 0.00 0.00 0.00 0.00 0.0041 -32.58 0.00 0.00 0.00 0.00 0.004 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.005 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.006 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.007 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.00r i 8 26 4.42 0.00 0.00 0.00 0.00 0.00
j i 41 -4.42 0.00 0.00 0.00 0.00 0.009 26 0.00 0.00 0.00 0.00 0.00 0.0041 0.00 0.00 0.00 0.00 0.00 0.0010 26 0.00 0.00 -0.13 0.52 2.28 0.00> ' 41 0.00 0.00 0.13 -0.52 -0.62 0.0011 26 0.00 0.00 0.15 0.32 -1.67 0.0041 0.00 0.00 -0.15 -0.32 -0.26 0.00

43 1 28 1.82 0.57 0.00 0.00 0.00 0.0042 -0.34 0.57 0.00 0.00 0.00 0.001 2 28 0.00 0.00 0.00 0.00 0.00 0.00| t 42 0.00 0.00 0.00 0.00 0.00 0.003 28 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.00



MAGRAIL 30 FT SPAN PAGE NO £ - £ 2 -& 45

MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE — KIP FEET
!MB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z

4 28 32.58 0.00 0.00 0.00 0.00 0.0042 -32.58 0.00 0.00 0.00 0.00 0.005 28 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.006 28 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.007 28 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.008 28 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.009 28 -7.38 0.00 0.00 0.00 0.00 . _ 0.0042 7.38 0.00 0.00 0.00 0.00 0.0010 28 0.00 0.00 -0.15 -0.33 1.67 0.0042 0.00 0.00 0.15 0.33 0.26 0.0011 28 0.00 0.00 0.13 -0.52 -2.28 0.0042 0.00 0.00 -0.13 0.52 0.62 0.00
44 1 33 1.90 0.50 0.00 0.00 0.00 0.0042 -0.44 0.50 0.00 0.00 0.00 0.002 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.003 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.004 33 35.45 0.00 0.00 0.00 0.00 0.0042 -35.45 0.00 0.00 0.00 0.00 0.005 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.006 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.007 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.008 33 0.00 0.00 0.00 0.00 0.00 0.0042 0.00 0.00 0.00 0.00 0.00 0.009 33 4.03 0.00 0.00 0.00 0.00 0.0042 -4.03 0.00 0.00 0.00 0.00 0.0010 33 0.00 0.00 -0.15 0.34 2.04 0.0042 0.00 0.00 0.15 -0.34 -0.23 0.0011 33 0.00 0.00 0.13 0.75 -1.26 0.0042 0.00 0.00 -0.13 -0.75 -0.31 0.00
************** END OF LATEST ANALYSIS RESULT
194. PLOT DISPLACEMENT FILE195. PLOT SECTION FILE196. PLOT BENDING FILE197. FINISH

ft*************

*************** end of staad-iii ***************
****** DATE= JUL 17,1992 TIME= 15:54:29 ******
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A BayffcMa Company

NAME OF
COMPANY___________________________  UNIT/S

SUBJECT

CALC. SET NO. REV COMP. BY CHK'D. BY
PRELIM. 0FINAL DATE DATE
VOID
SHEET OF
J.O DATE DATE

lA/iUD _—L-/ET Q fJ

U .7

VJ/pp lr& {\C -L £ F

h  =■ -^u\&z'

. * g -  l&s'Z- 22.1C t o s

^/g.2) = 7 ./ 24. f t Z 2 2
V

2 7 *3  fc 6 2 r

</p =- 2 .5“ /c lfc

fe.s fe C*-£ (Z6>.&-Z£) * /'V

*7,9  a, 
7_2*-x

z + i n

M a-=- 72.J lfcMr = “t

& £ U ' * * * ~  ^Ai LaS-A-

7. 2 —'
/^7® /4 7 it/<«.2CC.



£,-£>8
FORM 5007 r e v . 7/79 G E N E R A L CO M PU TATIO N  SHEET
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**************************************************
PAGE NO.

* *
* S T A A D -  I I I *
* REVISION 14.1c(V ER SIO N  14 LEVEL 1) *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= JUL 2 2 , 1992 *
* TIME= 9 : 2 4 : 5 9 *
* ***************************************************

1 .  STAAD SPACE MAGRAIL 35 DEGREE BANK
2 . UNIT KIP FEET
3 . INPUT WIDTH 794 .  JOINT COORDINATES
5 . * JOINT X Y Z
6 . 1 0 0 - 1 7 .0 0 0 0
7 . 2 0 2 - 1 7 .0 0 0 0
8 . 3 0 4 - 1 7 .0 0 0 0
9 . 4 0 6 - 1 7 .0 0 0 0

1 0 . 5 0 8 - 1 7 .0 0 0 0
1 1 . 6 0 10 - 1 7 .0 0 0 0
1 2 . 7 0 12 - 1 7 .0 0 0 0
1 3 . 11 0 0 3 .0 0 0 0
1 4 . 12 0 2 3 .0 0 0 0
1 5 . 13 0 4 3 .0 0 0 0
1 6 . 14 0 6 3 .0 0 0 0
1 7 . 15 0 8 3 .0 0 0 01 8 . 16 0 10 3 .0 0 0 0
1 9 . 17 0 12 3 .0 0 0 02 0 . 21 0 2 5 .1 3 7 - 2 1 .8 8 8 22 1 . 22 0 2 0 .8 1 8 - 2 0 .4 8 5 02 2 . 23 0 1 6 .5 - 1 9 .0 8 1 82 3 . 24 0 1 6 .5 -1 7
2 4 . 25 0 1 6 .5 -1 0
2 5 . 26 0 1 6 .5 - 0 .9 1 8 2
2 6 . 27 0 1 6 .1 4 1 0 .0 0 0 0
2 7 . 28 0 1 5 .5 1 .6 4 4 8
2 8 . 29 0 1 5 .5 3 .0 0 0 0
2 9 . 30 0 1 5 .5 1 0 .0 0 0 0
3 0 . 31 0 1 5 .5 1 3 .7 3 6 6
3 1 . 32 0 1 7 .6 9 6 1 6 .7 5 9 53 2 . 33 0 2 6 .8 3 6 - 1 6 .6 5 7 3
3 3 . 34 0 22 -1 0
3 4 . 35 0 2 3 .3 3 6 - 5 .8 8 5 5 0
3 5 . 36 0 2 3 .4 4 6 O
3 6 . 37 0 2 4 .8 3 6 3 .3 4 2 6 0 4
3 7 . 38 0 20 10
3 8 . 39 0 2 1 .3 3 6 1 4 .1 1 4 4 9
3 9 . MEMBER INCIDENCES4 0 . 1 1 24 1 . 2 2 34 2 . 3 3 44 3 . 4 4 54 4 . 5 5 64 5 . 6 6 74 6 . 7 7 244 7 . 11 11 124 8 . 12 12 13



MAGRAIL 35 DEGREE BANK
4 9 . 13 13
50 . 14 14
51 . 15 15
52 . 16 16
53 . 17 17
54 . 2 1 2 1
55 . 2 2 2 2
5 6 . 23 23
57 . 24 24
58 . 25 25
59 . 26 26
6 0 . 27 27
6 1 . 28 28
6 2 . 29 29
6 3 . 30 30
6 4 . 31 31
65 . 32 2 1
6 6 . 33 25
6 7 . 34 26
6 8 . 35 27
6 9 . 36 36
7 0 . 37 30
7 1 . 38 32
7 2 . UNIT KIP IN
7 3 . MEMBER PROPERTIES
74 . 1 PRISM YD
7 5 . 2 PRISM YD
7 6 . 3 PRISM YD
7 7 . 4 PRISM YD
7 8 . 5 PRISM YD
7 9 . 6 PRISM YD
8 0 . 7 PRISM YD
81 . 1 1 PRISM YD
82 . 1 2 PRISM YD
8 3 . 13 PRISM YD
8 4 . 14 PRISM YD
8 5 . 15 PRISM YD
8 6 . 16 PRISM YD
8 7 . 17 PRISM YD
8 8 . 2 1 PRISM YD
89 . 2 2 PRISM YD
9 0 . 23 PRISM YD
9 1 . 24 PRISM YD
9 2 . 25 PRISM YD
93 . 26 PRISM YD
9 4 . 27 PRISM YD
95 . 28 PRISM YD
9 6 . 29 PRISM YD
9 7 . 30 PRISM YD
9 8 . 31 PRISM YD
9 9 . 32 PRISM YD

1 0 0 . 33 PRISM YD
1 0 1 . 34 PRISM YD
1 0 2 . 35 PRISM YD
1 0 3 . 36 PRISM YD
1 0 4 . 37 PRISM YD
1 0 5 .
1 0 6 .

38
SUPPORTS

PRISM YD

1 0 7 . 1  1 1 FIXED
1 0 8 . CONSTANTS

14
15
16
17
29
2 2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
33 IZ
60 ZD 33 IZ
60 ZD 33 IZ
60 ZD 33 IZ
60 ZD 33 IZ
60 ZD 33 IZ
48 ZD 33 IZ
48 ZD 33 IZ
36 ZD 33 IZ
36 ZD 33 IZ
36 ZD 33 IZ
36 ZD 33 ,IZ
12 ZD 12 IZ
12 ZD 12 IZ
12 ZD 12 IZ
24 ZD 33 IZ
12 ZD 12 IZ
12 ZD 12 IZ
12 ZD 12 IZ

-- PAGE NO. 2

2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8
2 9 1 0 6 .8 IY 2 9 1 0 6 .8

297000 IY 8 9 8 4 2 .5
297000 IY 8 9 8 4 2 .5
297000 IY 8 9 8 4 2 .5
297000 IY 8 9 8 4 2 .5
297000 IY 8 9 8 4 2 .5
152064 IY 71874
152064 IY 71874

64152 IY 5 3 9 0 5 .5
64152 IY 5 3 9 0 5 .5
64152 IY 5 3 9 0 5 .5
64152 IY 5 3 9 0 5 .5

1 0 0 0 IY 1 0 0 0
1 0 0 0 IY 1 0 0 0
1 0 0 0 IY 1 0 0 0

19008 IY 35937
1 0 0 0 IY 1 0 0 0
1 0 0 0 IY 1 0 0 0
1 0 0 0 IY 1 0 0 0



MAGRAIL 3 5 DEGREE BANK - -  PAGE N O . 3
1 0 9 .  E CONCRETE ALL
1 1 0 .  DEN CONCRETE ALL
1 1 1 .  BETA 9 0  MEMB 3 2  TO 3 8
1 1 2 .  P R IN T MEMBER INFORM ATION



MAGRAIL 35 DEGREE BANK

MEMBER INFORMATION

PAGE NO. 4

MEMBER START END LENGTH BETA
JOINT JOINT (IN ) (DEG) RELEASES

1 1 2 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 2 3 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 3 4 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 4 5 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 5 6 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 6 7 2 4 .0 0 0 0 . 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0
7 7 24 5 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 2 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 1 2 13 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 13 14 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 14 15 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 15 16 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 16 17 2 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 17 29 4 2 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 2 1 2 2 5 4 .4 9 5 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 2 2 2 23 5 4 .4 8 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 23 24 2 4 .9 8 2 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 24 25 8 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 25 26 1 0 8 .9 8 2 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 26 27 1 1 .8 3 1 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 27 28 2 1 .1 8 3 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 28 29 1 6 .2 6 2 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 29 30 8 4 .0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 30 31 4 4 .8 3 9 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31 31 32 4 4 .8 3 6 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 2 1 33 6 5 .9 9 9 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 25 34 6 6 . 0 0 0 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 26 35 1 0 1 .4 0 2 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 27 36 8 7 .6 6 0 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 36 37 4 3 .4 4 1 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 30 38 5 4 .0 0 0 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 32 39 5 3 .9 9 4 9 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0

* * * * * * * * * * * *  END OF DATA FROM INTERNAL STORAGE * * * * * * * * * * * *

1 1 3 .  PRINT MEMBER PROPERTIES



MAGRAIL 35 DEGREE BANK -- PAGE NO. 5

MEMBER PROPERTIES. UNIT -  INCH

MEMB PROFILE AX/ I Z / IY / I X /
AY AZ SZ SY

I PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

2 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

3 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

4 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

5 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

6 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

7 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

11 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

12 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

13 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

14 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

15 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

16 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

17 PRISMATIC 8 5 5 .3 0 2 9 1 0 6 .8 0 2 9 1 0 6 .8 0 5 8 2 1 3 .6 0
8 5 5 .3 0 8 5 5 .3 0 1 7 6 4 .0 5 1 7 6 4 .0 5

21 PRISMATIC 1 9 8 0 .0 0 2 9 7 0 0 0 .0 0 8 9 8 4 2 .5 0 4 6 9 6 9 6 .5 9
1 9 8 0 .0 0 1 9 8 0 .0 0 9 9 0 0 .0 0 5 4 4 5 .0 0

22 PRISMATIC 1 9 8 0 .0 0 2 9 7 0 0 0 .0 0 8 9 8 4 2 .5 0 4 6 9 6 9 6 .5 9
1 9 8 0 .0 0 1 9 8 0 .0 0 9 9 0 0 .0 0 5 4 4 5 .0 0

23 PRISMATIC 1 9 8 0 .0 0 2 9 7 0 0 0 .0 0 8 9 8 4 2 .5 0 4 6 9 6 9 6 .5 9
1 9 8 0 .0 0 1 9 8 0 .0 0 9 9 0 0 .0 0 5 4 4 5 .0 0

24 PRISMATIC 1 9 8 0 .0 0 2 9 7 0 0 0 .0 0 8 9 8 4 2 .5 0 4 6 9 6 9 6 .5 9
1 9 8 0 .0 0 1 9 8 0 .0 0 9 9 0 0 .0 0 5 4 4 5 .0 0

25 PRISMATIC 1 9 8 0 .0 0 2 9 7 0 0 0 .0 0 8 9 8 4 2 .5 0 4 6 9 6 9 6 .5 9
1 9 8 0 .0 0 1 9 8 0 .0 0 9 9 0 0 .0 0 5 4 4 5 .0 0

26 PRISMATIC 1 5 8 4 .0 0 1 5 2 0 6 4 .0 0 7 1 8 7 4 .0 0 3 2 5 9 4 8 .5 9
1 5 8 4 .0 0 1 5 8 4 .0 0 6 3 3 6 .0 0 4 3 5 6 .0 0

27 PRISMATIC 1 5 8 4 .0 0 1 5 2 0 6 4 .0 0 7 1 8 7 4 .0 0 3 2 5 9 4 8 .5 9
1 5 8 4 .0 0 1 5 8 4 .0 0 6 3 3 6 .0 0 4 3 5 6 .0 0

28 PRISMATIC 1 1 8 8 .0 0 6 4 1 5 2 .0 0 5 3 9 0 5 .5 0 1 8 2 2 0 0 .5 9
1 1 8 8 .0 0 1 1 8 8 .0 0 3 5 6 4 .0 0 3 2 6 7 .0 0

29 PRISMATIC 1 1 8 8 .0 0 6 4 1 5 2 .0 0 5 3 9 0 5 .5 0 1 8 2 2 0 0 .5 9
1 1 8 8 .0 0 1 1 8 8 .0 0 3 5 6 4 .0 0 3 2 6 7 .0 0

30 PRISMATIC 1 1 8 8 .0 0 6 4 1 5 2 .0 0 5 3 9 0 5 .5 0 1 8 2 2 0 0 .5 9
1 1 8 8 .0 0 1 1 8 8 .0 0 3 5 6 4 .0 0 3 2 6 7 .0 0



MAGRAIL 35 DEGREE BANK —-  PAGE NO.

MEMBER PROPERTIES. UNIT -  INCH

MEMB PROFILE AX/ I Z / IY / IX /AY AZ SZ SY
31 PRISMATIC 1 1 8 8 .0 0 6 4 1 5 2 .0 0 5 3 9 0 5 .5 0 1 8 2 2 0 0 .5 91 1 8 8 .0 0 1 1 8 8 .0 0 3 5 6 4 .0 0 3 2 6 7 .0 032 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 41 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 7
33 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 41 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 734 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 41 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 735 PRISMATIC 7 9 2 .0 0 1 9 0 0 8 .0 0 3 5 9 3 7 .0 0 8 2 3 9 1 .0 47 9 2 .0 0 7 9 2 .0 0 1 5 8 4 .0 0 2 1 7 8 .0 0
36 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 41 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 7
37 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 4

1 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 7
38 PRISMATIC 1 4 4 .0 0 1 0 0 0 .0 0 1 0 0 0 .0 0 2 5 5 7 .4 4

1 4 4 .0 0 1 4 4 .0 0 1 6 6 .6 7 1 6 6 .6 7

* * * * * * * * * * * *  END of  data  from in t e r n a l  storage  * * * * * * * * * * * *

1 1 4 .  PRINT m ater ia l  p r o p e r t ie s



MAGRAIL 35 DEGREE BANK

MATERIAL PROPERTIES.

ALL UNITS ARE -  KIP IN

MEMBER E G DEN ALPHA

1 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

3 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

4 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

5 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

6 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

7 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 1 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

1 2 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

13 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

14 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

15 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

16 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

17 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 1 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

2 2 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0
23 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

24 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

25 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

26 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0
27 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

28 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

29 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0
30 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

31 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

32 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0
33 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

34 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

35 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

36 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

37 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

38 3 1 5 0 .0 1 5 7 5 .0 0 .0 0 0 0 8 6 8 0 0 . 0 0 0 0 0 0 0 0

PAGE NO 7

A - 1 1

* * * * * * * * * * * *  END of d ata  from in t e r n a l  storage  * * * * * * * * * * * *

1 1 5 . UNIT KIP FEET
1 1 6 . LOAD 1 SELFWEIGHT
1 1 7 . SELFWEIGHT Y - 1
1 1 8 .  LOAD 2 DEAD LOADS
1 1 9 . * AL BOX BEAM
1 2 0 . JOINT LOAD
1 2 1 . 21 36 FY - 5 . 3 4
1 2 2 . 25 26 30 32 FY - 3 . 2 5 5
1 2 3 .
12 4 .

* UTILITIES AT 100 PLF 
21 25 36 30 FY - 1 . 5

12 5 .
12 6 .

* LSM AT 100 PLF 
21 25 36 30 FY - 1 . 5



MAGRAIL 35 DEGREE BANK PAGE NO
1 2 7 .
1 2 8 .
1 2 9 .
1 3 0 .
13 1 .
1 3 2 .
1 3 3 .
1 3 4 .
1 3 5 .
1 3 6 .
1 3 7 .
1 3 8 .
1 3 9 .
1 4 0 .
1 4 1 .
1 4 2 .
1 4 3 .
1 4 4 .
1 4 5 .
1 4 6 .
1 4 7 .
1 4 8 .
1 4 9 .
1 5 0 .
1 5 1 .
1 5 2 .
1 5 3 .
15 4 .
15 5 .
1 5 6 .
1 5 7 .
1 5 8 .
1 5 9 .
1 6 0 .  
1 6 1 .  
1 6 2 .
1 6 3 .
16 4 .
1 6 5 .
1 6 6 .
16 7 .
1 6 8 .
1 6 9 .
1 7 0 .
1 7 1 .
1 7 2 .
1 7 3 .
1 7 4 .
1 7 5 .
1 7 6 .
1 7 7 .
1 7 8 .
1 7 9 .
1 8 0 .  
1 8 1 .  
1 8 2 .
1 8 3 .
1 8 4 .
1 8 5 .
1 8 6 .

LOAD 3 VEHICLE 1 AT 55 KIP PER END + CENT. ]
JOINT LOAD
33 FY - 1 6 . 3
33 FZ - 5 0 . 1
34 FY - 4 3 . 3
34 FZ -5
LOAD 4 VEHICLE 2 AT 55 KIP PER END + CENT. ]
JOINT LOAD
37 FY - 1 6 . 3
37 FZ - 5 0 . 1
38 FY - 4 3 . 3
38 FZ -5
LOAD 5 SNOW 1
JOINT LOAD .

2 1  26 FY
CO•
oI—

1
LOAD 6  SNOW 2
JOINT LOAD
36 32 FY O 00

LOAD 7 WIND ON STRUCTURE+Z
JOINT LOAD
2 1  26 FZ 9 .2 4
36 32 FZ 4 .6 2
LOAD 8  WIND ON VEHICLE 1 +Z
JOINT LOAD
33 FZ 6 .5
33 FY - 2 . 2
LOAD 9 WIND ON VEHICLE 2 +Z
JOINT LOAD
37 FZ 6 .5
37 FY - 2 . 2
LOAD 10 BRAKING VEHICLE 1 +X
JOINT LOAD
33 34 FX 3 5 .7 5
LOAD 11 BRAKING VEHICLE 2 +X
JOINT LOAD
36 38 FX 3 5 .7 5

FORCE

8
£-73

FORCE

DL + 
1 . 7  

DL +
1 . 4  

DL +
1 . 4

SNOW 1 + 
6  1 . 7

VEH 1

SNOW 2

*THE FOLLOWING HAVE BEEN FACTORED FOR CONCRETE DESIGN 
LOAD COMB 20 SW + DL 
1 1 . 4  2 1 . 4
LOAD COMB 21 SW +
1 1 . 4  2 1 . 4  5
LOAD COMB 22 SW +
1 1 . 4  2 1 . 4  3
LOAD COMB 23 SW +
1 1 . 4  2 1 . 4  3
* THE FOLLOWING 
LOAD COMB 24 SW +
1 1 .0 5  2 1 .0 5
LOAD COMB 25 SW +
1 1 .0 5  2 1 .0 5
LOAD COMB 26 SW +
1 1 .0 5  2 1 .0 5
LOAD COMB 27 SW +
1 1 .0 5  2 1 .0 5

VEH 1 + VEH 2 
4 1 . 4

ARE BRAKING CASES WITH .7 5  FACTOR
DL
3
DL
3
DL
3
DL
3

+ VEH 1 + BRAKING
1 .0 5  10 1 .0 5
+ VEH 1 -  BRAKING
1 .0 5  10 - 1 . 0 5
+ VEH 1 + VEH 2 + BRAKING 1
1 .0 5  4 1 .0 5  10 1 .0 5  11
+ VEH 1 + VEH 2 + BRAKING 1
1 . 0 5  4 1 .0 5  10 1 .0 5  11

* THE FOLLOWING ARE WIND COMBINATIONS
LOAD COMB 28 SW + DL + WIND ON STRUCTURE 
1 1 .0 5  2 1 .0 5  7 1 .2 7 5
LOAD COMB 29 SW + DL + VEH 1 + REDUCED WIND ON VEH 1 AND STRUCTURE +X 
1 1 .0 5  2 1 .0 5  3 1 .0 5  7 .1 6 6  8  1 .2 7 5
LOAD COMB 30 SW + DL + VEH 1 + REDUCED WIND ON VEH 1 AND STRUCTURE -X

+ BRAKING 2 
1 .0 5

-  BRAKING 2 
- 1 . 0 5



1 8 7 . 1 1 .0 5  2 1 .0 5  3 1 .0 5  7 - .1 6 61 8 8 .  LOAD COMB 31 SW + DL + VEH 1 & 2 +1 8 9 .  1 1 .0 5  2 1 .0 5  3 1 .0 5  4 1 .0 5
1 9 0 .  LOAD COMB 32 SW + DL + VEH 1 & 2 +
1 9 1 . 1 1 .0 5  2 1 .0 5  3 1 .0 5  4 1 .0 51 9 2 .  PERFORM ANALYSIS

MAGRAIL 35 DEGREE BANK
8 - 1 .2 7 5REDUCED WIND ON VEHS AND STRUCTURE +X 
7 .1 6 6  8 1 .2 7 5  9 1 .2 7 5REDUCED WIND ON VEHS AND STRUCTURE -X  
7 - . 1 6 6  8 - 1 .2 7 5  9 - 1 .2 7 5

—  PAGE NO. 9

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

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 3 3 /  3 2 /  2ORIGINAL/FINAL BAND-WIDTH = 
TOTAL PRIMARY LOAD CASES = 
SIZE OF STIFFNESS MATRIX = 
TOTAL REQUIRED DISK SPACE =

1 2 /  4
1 1 , TOTAL DEGREES OF FREEDOM = 
5580 DOUBLE PREC. WORDS 
1 2 .1 8  MEGA-BYTES

186

++ PROCESSING ELEMENT STIFFNESS MATRIX. 9 : 2 5 :  7 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 9 : 2 5 :  8 
++ PROCESSING TRIANGULAR FACTORIZATION. 9 : 2 5 : 1 0  
++ CALCULATING JOINT DISPLACEMENTS. 9 : 2 5 : 1 3  
++ CALCULATING ELEMENT FORCES. 9 : 2 5 : 1 5

1 9 3 .  PARAMETERS
1 9 4 . TRACK 2 .0  ALL
1 9 5 . LOAD LIST 20 TO 32
1 9 6 .  START CONCRETE DESIGN
1 9 7 . DESIGN COLUMN 1 TO 7
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C O L U MN  NO.  1 D E S I G N  R E S U L T S
FY - 60000 FC - 4000 PSI, CIRC SIZE 33.00 INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 43.832 SQ. IN.
BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

11 - NUMBER 18 5.144 26 STA 0.782(EQUALLY SPACED)

C O L U MN  NO.  2 D E S I G N  R E S U L T S
FY - 60000 FC - 4000 PSI, CIRC SIZE 33.00 INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 39.558 SQ. IN.
BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

10 - NUMBER 18 4.677 26 STA 0.783(EQUALLY SPACED)

C O L U MN  NO.  3 D E S I G N  R E S U L T S
FY - 60000 FC - 4000 PSI, CIRC SIZE 33.00 INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 35.399 SQ. IN.
BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

28 - NUMBER 10 4.158 26 STA 0.784(EQUALLY SPACED)

C O L U MN  NO.  4 D E S I G N  R E S U L T S

a> -& = >

i i \

i

.
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FY -  6 0 0 0 0  FC -  40 0 0  P S I , CIRC SIZE 3 3 .0 0  INCHES DIAMETER 
AREA OF STEEL REQUIRED = 3 1 .3 8 7  SQ. IN .

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

14 -  NUMBER 14  3 .6 8 3  26 STA 0 .7 8 5
(EQUALLY SPACED)

C O L U M N  N O .  5 D E S I G N  R E S U L T S

FY -  6 0 0 0 0  FC -  400 0  P S I , CIRC SIZE 3 3 .0 0  INCHES DIAMETER 
AREA OF STEEL REQUIRED = 2 7 .5 7 0  SQ. IN .

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

46 -  NUMBER 7 3 .2 2 7 26 STA 0 .7 8 6
(EQUALLY SPACED)

C O L U M N  N 0.  6 D E S I  G. N R E S U L T S

FY - 6 0 0 0 0  FC -  400 0 P S I , CIRC SIZE 3 3 . 00 INCHES ]DIAMETER
AREA OF STEEL REQUIRED = 2 4 . 015 SQ. IN .

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

19 -  NUMBER 10 2 .8 2 1 26 STA 0 .7 8 7
(EQUALLY SPACED) -

C O L U M N  N O .  7 D E S I G N  R E S U L T S

FY -  6 0 0 0 0  FC -  4 0 0 0  P S I , CIRC SIZE 3 3 .0 0  INCHES DIAMETER 
AREA OF STEEL REQUIRED = 2 0 .8 2 1  SQ. IN .

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

TIED

TIED

TIED

TIED
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21 - NUMBER 9 2.455 26 STA 0.788(EQUALLY SPACED)

********************END OF COLUMN DESIGN RESULTS******************

£ > S 2 -

*

198. DESIGN COLUMN 11 TO 17
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C O L U M N  N O .  11 D E S I G N  R E  S U L T S

FY -  60000 FC -  4000 P SI, CIRC SIZE 3 3 .0 0  INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 5 2 .1 4 2  SQ. IN.

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

24 -  NUMBER 14 6 .3 1 4 26 STA 0 .8 5 0
(EQUALLY SPACED)

C O L U M N  N O .  12 D E S I G N  R E S U L T S

FY -  60000 FC -  4000 PSI, CIRC SIZE 3 3 .0 0  INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 4 6 .2 4 6  SQ. IN.

Li BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

n 30 -  NUMBER 11 5 .4 7 2 26 STA 0 .8 5 1U (EQUALLY SPACED)

C O L U M N  N O .  13 D E S I G N  R E S U L T S

FY -  60000 FC -  4000 PSI, CIRC SIZE 3 3 .0 0  INCHES DIAMETER TIED 

AREA OF STEEL REQUIRED = 4 0 .4 9 5  SQ. IN.i
. i BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

{ > 18 -  NUMBER 14 4 .7 3 5 26 STA 0 .8 5 2
(EQUALLY SPACED)

C O L U M N  N O .  14 D E S I G N  R E S U L T S

I i

(

!

13



FY -  60000 FC -  4000 PSI, CIRC SIZE 3 3 .0 0  INCHES DIAMETER TIED

MAGRAIL 35 DEGREE BANK —  PAGE NO. 14

AREA OF STEEL REQUIRED = 3 4 .9 4 7 SQ. IN. ' J

BAR CONFIGURATION REINF PCT LOAD LOCATION PHI

35 -  NUMBER 9 
(EQUALLY SPACED)

4 .0 9 2 26 STA 0 .8 5 3

•, /

C O L U M N  N i0.  15 D E S I  G N R E S U L T S { \

FY -  60000 FC -  4000 PSI, CIRC SIZE 33 . 00 INCHES DIAMETER TIED
1!

AREA OF STEEL REQUIRED = 2 9 .6 9 8 SQ. IN . L ,

BAR CONFIGURATION REINF PCT LOAD LOCATION PHI 1 !

30 -  NUMBER 9 
(EQUALLY SPACED)

3 .5 0 8 26 STA 0 .8 5 4

1 V

f
1 <

C O L U M N  N 0.  16 D E S I  G N R E S U L T S
i'l

FY -  60000 . FC -  4000 PSI, CIRC SIZE 3 3 . 00 INCHES DIAMETER TIED
I- i\

AREA OF STEEL REQUIRED = 2 4 .9 1 1 SQ. IN .
i 1 

}

BAR CONFIGURATION REINF-PCT'. LOAD LOCATION PHI 1

16 -  NUMBER 11 2 .9 1 8 26 STA 0 .8 5 5
I

(EQUALLY SPACED)

C O L U M N  N O .  17 D E S I G N  R E S U L T S  1\ >
FY -  60000 FC -  4000 PSI, CIRC SIZE 3 3 .0 0  INCHES DIAMETER TIED 1

AREA OF STEEL REQUIRED = 2 0 .8 6 4  SQ. IN . '

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

!■\ i
i )
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21 -  NUMBER 9 2 .4 5 5  26 STA 0 .8 5 6

_  (EQUALLY SPACED)

u * * * * * * * * * * * * * * * * * * * * end of column d e s ig n  r e s u l t s * * * * * * * * * * * * * * * * * * * *

. > 1 9 9 .  DESIGN BEAM 21 TO 31

i f

i fCJ

r ‘

nt

‘‘iV
l I

15



MAGRAIL 35 DEGREE BANK PAGE NO 16

B E A M  N 0 . 21 D E S I G N  R E S U L T S -  FLEXURE
LEN - 4 .5 4 F T . FY -  6 0 0 0 0 . FC -  4 0 0 0 . SIZE -  3 3 .0 0  X 6 0 . 00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN . FT. IN . FT. IN . STA END

1 0 + 2 - 1 / 2 8-NUM.8 0 + 0 - 0 / 0 4 + 6 - 1 / 2 YES YES
2 4 + 9 - 1 /2 8-NUM.8 0 + 0 - 0 / 0 4 + 6 - 1 / 2 YES YES

B E A M  N 0 . 21 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT - Vu= 0 .0 1 KIPS v c=  1 2 6 .4 9 PSI 0 V c= 1 7 3 . 41 KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT -  Vu= 0 .0 1  KIPS v c =  1 2 6 .4 9  PSI 0 V c = 1 7 3 .4 1  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.

OOOOOOO 8#8

8#8 OOOOOOO

OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO
8#8 J | 8#8 iiiiij 8#8 II! 8#8 H!!!! 8#8 J i l

" f i r m 8#8 nil!! ::,8 p i i P i r i i i p s r i i i
OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO

B E A M  N O .  22 D E S I G N  R E S U L T S  -  FLEXURE 
LEN -  4 .5 4 F T . FY -  6 0 0 0 0 . FC -  4 0 0 0 . SIZE -  3 3 .0 0  X 6 0 .0 0  INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN . FT. IN . FT. IN . STA END

1 0 + 2 - 1 / 2  8-NUM.8 0 + 0 - 0 / 0 4 + 6 - 1 / 2 YES YES
2 4 + 9 - 1 / 2  8-NUM.8 0 + 0 - 0 / 0 4 + 6 - 1 / 2 YES YES

B E A M  N O . 22 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT -  Vu= 0 .0 1 KIPS v c=  1 2 6 .4 9  P S I 0V c=173 .4 1  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
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AT END SUPPORT -  Vu= 0 .0 1  KIPS vc=  1 2 6 .4 9  PSI 0 V c = 1 7 3 .4 1  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.

17
& $ 1

OOOOOOO8#8 mi;!

" e r r i i iOOOOOOO

OOOOOOO
8 # 8  J i

"8̂ 8 "11!
OOOOOOO

OOOOOOO8#8 Hi

"efT i®OOOOOOO

OOOOOOO8#8 jin!!

" 8$8 "!ii
OOOOOOO

OOOOOOO
8 # 8  illl!!

:::8#8:::|1|
OOOOOOO

OOOOOOO8#8 HI

8#8"!!!!!!
OOOOOOO

OOOOOOO8#8 ||!!!|

um nmOOOOOOO

B E A M  N 0. 23  D E S I G N R E S U L T S -  FLEXURE
LEN - 2 .0 8 F T . FY -  6 0 0 0 0 . FC - 4 0 0 0 . SIZE -  3 3 .0 0  X 6 0 . 00 INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN . FT. IN . FT. I N . STA END

1 0 + 2 - 1 / 2 8-NUM.8 0 + 0 - 0 / 0 2 -+  1 - 0 / 0 YES YES
2 4 + 9 - 1 / 2 8-NUM.8 0 + 0 - 0 / 0 2 + 1 - 0 / 0 YES YES

B E A M  N 0. 23  D E S I G N R E S u L T S -  SHEAR
AT START SUPPORT -  Vu= 0 .0 1  KIPS vc=  1 2 6 .4 9  PSI 0 V c = 1 7 3 .4 1  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT -  Vu= 0 .0 1  KIPS v c=  1 2 6 .4 9  PSI 0 V c = 1 7 3 .4 1  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
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B E A M  N O .  24 D E S I G N  R E S U L T S -  FLEXURE
LEN -  7 . 0 0 F T .  FY -  6 0 0 0 0 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 6 0 . 0 0  INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN .  FT. I N .  FT. IN .  STA END

1 0 + 2 - 1 / 2  8-NUM.8 0 + 0 - 0 / 0  7 + 0 - 0 / 0  YES YES
2 4 + 9 - 1 / 2  8-NUM.8 0 + 0 - 0 / 0  7 + 0 - 0 / 0  YES YES

B E A M  N 
AT START SUPPORT 
AT END SUPPORT

O. 24  D E S I  G
-  V u = 1 6 7 . 6 7  KIPS 

PROVIDE NUM. 4
-  V u = 1 7 5 . 1 3  KIPS 

PROVIDE NUM. 4

N R E S U L T
v c =  1 2 6 . 4 9  PSI  
BARS AT **** IN 
v c =  1 2 6 . 4 9  PSI  
BARS AT 1 4 . 5  IN

S -  SHEAR
0 V c = 1 7 3 . 4 1  KIPS 

. C/C FOR 8 4 .  IN.  
0 V c = 1 7 3 . 4 1  KIPS 

. C/C FOR 8 4 .  IN.
24  J ---------------------------------------  8 4 . X  3 3 . X  60---------------------------------------- -- 25J.

OOOOOOO 8#8

8#8 OOOOOOO

OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO
. . M L . i l 8#8 J i l l 8#8 jjjjjj 8#8 jiHii 8#8  J i j . . .ML .i l !

:::8 # 8 :1 | :" 8 f 8 l i l 8#8  "llll! "8$8 H! 8$8  1!! " W r i i l
OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO OOOOOOO

B E A M  N O .  25 D E S I G N  R E S U L T S -  FLEXURE
LEN -  9 . 0 8 F T .  FY -  6 0 0 0 0 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 6 0 . 0 0  INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN. FT. I N . FT. IN. STA END

1
2

0 + 
4 +

2 - 1 / 2
9 - 1 / 2

8-NUM.8 
8 -NUM.8

0 + 0 - 0 / 0  
0 + 0 - 0 / 0

9 + 
9 +

1 - 0 / 0
1 - 0 / 0

YES
YES

YES
YES
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AT START SUPPORT -  Vu= 7 6 . 9 2  KIPS v c=  1 2 6 . 4 9  PSI 0 V c = 1 7 3 .4 1  KIPS
SUPPORT -STIRRUPS ARE NOT REQUIRED.

AT END SUPPORT -  Vu= 7 6 . 1 1  KIPS v c=  1 2 6 . 4 9  PSI 0 V c = 1 7 3 .4 1  KIPS
SUPPORT -STIRRUPS ARE NOT REQUIRED.

B E A M  NO. 25 D E S I G N  R E S U L T S -  SHEAR

OOOOOOO8#8 nil!!

::W 8:i !OOOOOOO

OOOOOOO8#8 Hiiii

8 # 8  hiiiiOOOOOOO

OOOOOOO8#8 I||

' 8#8" HI!!!
OOOOOOO

OOOOOOO8#8 111

OOOOOOO

OOOOOOO8#8 mm

” 8 S 8 "ill!!!
OOOOOOO

OOOOOOO8#8 iiliii

8 # 8  iijjii

OOOOOOO

OOOOOOO
8 # 8  hiiii

8#8 mm
OOOOOOO

LEN -  
LEVEL

B E A M NO
0 . 9 9 F T .  FY

HEIGHT 
FT. IN .

26 D E S I G N  R E S U L T S -  FLEXURE
-  6 0 0 0 0 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 4 8 . 0 0  INCHES
BAR INFO FROM TO ANCHOR

FT. IN.  FT. IN .  STA END

1 0 + 3 - 0 / 0  5-NUM.9 0 + 0 - 0 / 0  1 + 0 - 0 / 0  YES YES
2 3 + 9 - 1 / 2  5-NUM.9 0 + 0 - 0 / 0  1 + 0 - 0 / 0  YES YES.

B E A M  N O .  26 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT - Vu= 0 . 0 1 KIPS vc =  1 2 6 . 4 9 PSI 0 V c = 1 3 7 .2 2 KIPS

SUPPORT - STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT - Vu= 0 . 0 1 KIPS vc =  1 2 6 . 4 9 PSI 0 V c = 1 3 7 . 2 2 KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
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h

B E A M  N O. 27 D E S I G N  R E S U L T S -  FLEXURE
LEN - 1 .7 7 F T .  FY -  6 0 0 0 0 . FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 4 8 . 00 INCHES 7

LEVEL HEIGHT BAR INFO FROM TO ANCHOR
FT. IN . FT.  IN. FT.  IN. STA END !

1 0 + 3 - 0 / 0 5-NUM.9 0 + 0 - 0 / 0 1 + 9 - 1 / 2 YES YES
2 3 + 9 - 1 / 2 5-NUM.9 0 + 0 - 0 / 0 1 + 9 - 1 / 2 YES YES

B E A M  N 0. 27 D E - S I G N  R E S U L T S -  SHEAR
AT START SUPPORT - Vu= 0 . 0 1 KIPS v c=  1 2 6 . 4 9 P SI  0V c= 137 . 22 KIPS \  i

SUPPORT -STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT -  Vu= 0 . 0 1  KIPS v c =  1 2 6 . 4 9  PSI  0 V c = 1 3 7 .2 2  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
------  2 7 J ---------------------------------------- 2 1 . X  3 3 . X  4 8 ------------------------------------------  28J.
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-2-7/

B E A M  N O.  28 D E S I G N  R E S U L T S - FLEXURE
LEN - 1 . 3 6 F T . FY -  6 0 0 0 0 . FC -  4 0 0 0 .  SIZE -  3 3 . 0 0 X 36 . 0 0  INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. IN . FT. IN. FT. IN . STA END

1 0 + 2 - 1 / 2 12-NUM.5 0 + 0 - 0 / 0 1 + 4 - 1 / 2 YES YES2 2 + 9 - 1 / 2 1 2 -NUM.5 0 + 0 - 0 / 0 1 + 4 - 1 / 2 YES YES

B E A M  N O .  28 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT -  Vu= 0 . 0 1  KIPS v c =  1 2 6 . 4 9  PSI 0 V c = lO l .O 3  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT -  Vu= 0 . 0 1  KIPS v c =  1 2 6 . 4 9  PSI 0 V c = lO l .O 3  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.

oooooooooooolH
12#5 iiiiiliililiiiiiiiiiiilj

12#5 i m i i i i i i i
oooooooooooolH

oooooooooooolH
1 2 #5 miiiniiiiiiiiHiHl!!

i2#5 iiijjiiiiijiiiiiiiiii 
oooooooooooolH

oooooooooooolHi2#5 iiiiiHiuinnimui!!

12#5 iiiiii!i!iiii!i!!i!ii!ii 
oooooooooooolH

oooooooooooolH 
12#5 ||iIIiI|||i||HIHI!lll!

12#5 jjjjgjjjjjjjjjjjijjj 
oooooooooooolH

B E A M  N O .  29 D E S I G N  R E S U L T S -  FLEXURE
LEN -  7 . 0 0 F T ;  FY -  6 0 0 0 0 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 3 6 . 0 0  INCHES
LEVEL HEIGHT BAR INFO FROM TO ANCHOR

FT. I N .  FT. IN. '  FT. IN .  STA END

1 2 + 9 - 1 / 2  5-NUM.9 0 + 0 - 0 / 0  7 + 0 - 0 / 0  YES YES

B E A M  N O .  29 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT -  Vu= 9 6 . 0 6  KIPS v c =  1 2 6 . 4 9  PSI 0 V c = lO l .O 3  KIPSPROVIDE NUM. 4 BARS AT **** I N .  C/C FOR 8 4 .  IN .
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•AT END SUPPORT

-- PAGE NO.
Vu= 9 3 . 6 1  KIPS v c =  1 2 6 . 4 9  PSI 0 V c = l O l .O 3  KIPS PROVIDE NUM. 4 BARS AT **** IN .  C/C FOR 8 4 .  IN .

22
6 - J Z .

IHIIIHIIO0 000!!!•!!!:!]:: 
5#9 [i!i![!!!!l!ll!l!j|l|lll

plHIIHOOOOOii 
" 5#9 iiijiijiiii

B E A M  N O .  30 D E S I G N  R E S U L T S -  FLEXURE ?
LEN - 3 .7 4 F T . FY -  6 0 0 0 0 . FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 3 6 . 00 INCHES
LEVEL HEIGHT 

FT. IN.
BAR INFO FROM

FT. IN.
TO

FT. IN.
ANCHOR 

STA END

1 2 + 9 - 1 / 2 1 2 -NUM.5 0 + 0 - 0 / 0 3 + 9 - 0 / 0 YES YES

B E A M  N 0.  30 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT 
AT END SUPPORT

Vu= 3 1 . 9 7  KIPS v c =  1 2 6 . 4 9  PSI 0 V c = lO l .O 3  KIPS 
SUPPORT -STIRRUPS ARE NOT REQUIRED.
Vu= 3 5 . 1 7  KIPS v c =  1 2 6 . 4 9  PSI  0 V c = lO l .O 3  KIPS 
SUPPORT -STIRRUPS ARE NOT REQUIRED.



MAGRAIL 35 DEGREE BANK PAGE NO 23
£ -7  S

LEN -  
LEVEL

B E A M NO
3 . 7 4 F T .  FY

HEIGHT 
FT. I N .

-  6 0 0 0 0 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 3 6 . 0 0  INCHES
BAR INFO FROM TO ANCHOR

FT. IN.  FT. IN .  STA END

31 D E S I G N  R E S U L T S -  FLEXURE

1 0 + 2 - 1 / 2  12-NUM.5 2 + 1 - 1 / 2  3 + 9 - 0 / 0  NO YES
2 2 + 9 - 1 / 2  12-NUM.5 0 + 0 - 0 / 0  3 + 9 - 0 / 0  YES YES

B E A M  N O .  31 D E S I G N  R E S U L T S -  SHEAR
AT START SUPPORT -  Vu= 2 0 . 6 3  KIPS vc=  1 2 6 . 4 9  P S I  0 V c = lO l .O 3  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.
AT END SUPPORT -  Vu= 2 3 . 2 2  KIPS vc=  1 2 6 . 4 9  PSI 0 V c = l O l .O 3  KIPS

SUPPORT -STIRRUPS ARE NOT REQUIRED.

ooooooooooooiH OOOOOOOOOOOOjjj
12#5 |j|j||||j||||||I||jll||| 12#5 i l l l l i l l

l!l!!l!iii!!!![ilHij!j|!j||!l|ii||||||

OOOOOOOOOOOO::: OOOOOOOOOOOOIII
12#5 jjjjjjjjjjjjjjjjjjjjjjjj 12#5 |]|!H||{|jI||}I]}{!]i;}

i2 # 5 :,,i!ll!li!!ll!!l! i2#5 ]|||!!!!l!l!!!lll!!l
ooooooooooooljj OOOOOOOOOOOOjjj

* * * * * * * * * * * * * * * * * * * *END OF BEAM D E S I G N * * * * * ******* **************

2 0 0 .  DESIGN BEAM 35
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LEN -  

LEVEL

B E A M NO
7 .30F T .  FY

HEIGHT 
FT. IN.

-  60 000 .  FC -  4 0 0 0 .  SIZE -  3 3 . 0 0  X 2 4 . 0 0  INCHES

BAR INFO FROM TO ANCHOR
FT. IN.  FT. IN. STA END

35 D E S I G N  R E S U L T S -  FLEXURE

12 0 + 2-1/2  
1 + 9 - 1 / 2

3-NUM.8
14-NUM.6

0 + 0-0/0  0 + 0-0/0 7 + 4 - 0 / 0  
7 + 4 - 0 / 0

YES
YES

YES
YES

B E A M  N O .  35 D E S I G N  R E S U L T S  -  SHEAR

AT START SUPPORT -  Vu= 7 0 . 1 4  KIPS vc= 1 2 6 . 4 9  PSI 0Vc= 6 4 . 8 4  KIPS
PROVIDE NUM. 4 BARS AT 1 0 . 8  IN.  C/C FOR 88 .  IN.

AT END SUPPORT -  Vu= 7 0 . 1 4  KIPS vc= 1 2 6 . 4 9  PSI 0Vc= 6 4 . 8 4  KIPS
PROVIDE NUM. 4 BARS AT 1 0 . 8  IN.  C/C FOR 88 .  IN.

lillHlIIoooooooooodooolt14#6 iHijiilHililijHliniiiiiii HiliHiiooooooooooooooH!!!14# 6 !i!iiiii!l!!!j!!j||l!il!!i[|l!!!ill!!!ill !ii!i!!!!dddddddddddd6dl!ilH|i||||l-

* * * * * * * * * * * * * * * * * * * *  END OF BEAM D E S I G N * * * * * * * * * * * * * * * * * * * * * * * * * *

20 1 .  END CONCRETE DESIGN
20 2 .  LOAD LIST 1 TO 11
20 3 .  PRINT SUPPORT REACTIONS
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M r

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = SPACE

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

- , 1 1 0 . 0 0 5 7 .7 3 - 1 . 0 6 - 8 . 2 9 0 . 0 0 0 . 0 0
2 0 . 0 0 1 2 . 1 1 - 1 . 0 2 - 7 . 3 3 0 . 0 0 0 . 0 0

C" * 3 0 . 0 0 9 3 . 4 6 2 3 . 8 0 2 1 3 . 8 8 0 . 0 0 0 . 0 0
4 0 . 0 0 2 9 . 5 3 2 5 . 4 7 2 1 1 . 6 0 0 . 0 0 0 . 0 0
5 0 . 0 0 1 5 . 4 6 - 0 . 1 1 0 . 3 7 0 . 0 0 0 . 0 0
6 0 . 0 0 - 5 . 3 6 - 1 . 8 1 - 1 3 . 9 4 0 . 0 0 0 . 0 0

o 7 0 . 0 0 - 1 7 . 0 8 - 1 3 . 0 1 - 1 1 1 . 7 6 0 . 0 0 0 . 0 0
J 8 0 . 0 0 - 3 . 7 9 - 2 . 5 3 - 2 3 . 7 3 0 . 0 0 0 . 0 0

9 0 . 0 0 - 5 . 3 8 - 3 . 4 9 - 2 8 . 5 8 0 . 0 0 0 . 0 0
10 - 5 3 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 3 7 . 4 7 1 0 3 7 .5 1

r 11 - 3 . 2 1 0 . 0 0 0 . 0 0 0 . 0 0 - 8 7 . 7 6 4 7 7 .0 8
, , 11 1 0 . 0 0 6 1 . 9 3 1 . 0 6 2 . 5 3 0 . 0 0 0 . 0 0

2 0 . 0 0 2 3 . 5 9 1 . 0 2 3 . 2 8 0 . 0 0 0 . 0 0
3 0 . 0 0 - 3 3 . 8 6 3 1 . 3 0 2 5 4 . 6 8 0 . 0 0 0 . 0 0

i ; 4 0 . 0 0 3 0 . 0 7 2 9 . 6 3 2 3 3 . 3 7 0 . 0 0 0 . 0 0
i j 5 0 . 0 0 6 . 1 4 0 . 1 1 1 . 6 2 0 . 0 0 0 . 0 0

6 0 . 0 0 2 6 . 9 6 1 . 8 1 4 . 9 8 0 . 0 0 0 . 0 0
V f 7 0 . 0 0 1 7 .0 8 - 1 4 . 7 1 - 1 2 1 . 3 5 0 . 0 0 0 . 0 0

8 0 . 0 0 5 . 9 9 - 3 . 9 7 - 3 1 . 5 7 0 . 0 0 0 . 0 0
lJ 9 0 . 0 0 7 . 5 8 - 3 . 0 1 - 2 6 . 0 7 0 . 0 0 0 . 0 0

10 - 1 8 . 2 0 0 . 0 0 0 . 0 0 0 . 0 0 6 4 . 0 4 7 0 8 .3 8
11 - 6 8 . 2 9 0 . 0 0 0 . 0 0 0 . 0 0 - 1 1 9 . 3 7 1 0 7 6 .1 2

* * * * * * * * * * * * * *  END OF LATEST ANALYSIS RESULT * * * * * * * * * * * * * *
< f

2 0 4 .  PRINT JOINT DISPLACEMENTS

I _}

}
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

1

2

3

4

5

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

1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
11 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 - 0 . 0 0 0 5 1 0 . 0 0 0 3 0 0 .0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 0 0 1 1 0 . 0 0 0 2 7 0 .0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 0 8 3 - 0 . 0 0 7 8 9 - 0 . 0 0 0 6 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 0 2 6 - 0 . 0 0 7 7 9 - 0 . 0 0 0 5 8 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 1 4 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 0 0 5 0 . 0 0 0 5 1 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 0 1 5 0 . 0 0 4 1 2 0 .0 0 0 3 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .0 0 0 0 3 0 . 0 0 0 8 8 0 .0 0 0 0 7 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 0 0 5 0 . 0 0 1 0 5 0 .0 0 0 0 8 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 0 .0 3 8 7 2 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 0 1 2 - 0 . 0 0 3 0 9
11 0 .0 1 7 9 6 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 2 8 - 0 . 0 0 1 4 9

1 0 . 0 0 0 0 0 - 0 . 0 0 1 0 0 0 . 0 0 1 0 8 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 2 2 0 . 0 0 0 9 4 0 .0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 1 6 7 - 0 . 0 2 8 3 1 - 0 . 0 0 1 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 0 5 3 - 0 . 0 2 7 6 9 - 0 . 0 0 1 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 2 8 - 0 . 0 0 0 0 7 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 0 1 0 0 . 0 0 1 8 0 0 .0 0 0 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 3 0 0 . 0 1 4 7 0 0 .0 0 0 5 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .0 0 0 0 7 0 . 0 0 3 1 6 0 .0 0 0 1 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 .0 0 0 1 0 0 . 0 0 3 7 3 0 . 0 0 0 1 4 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 1 4 7 6 1 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 0 2 4 - 0 . 0 0 5 8 5
11 0 . 0 7 1 4 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 5 5 - 0 . 0 0 2 9 6

1 0 . 0 0 0 0 0 - 0 . 0 0 1 4 7 0 . 0 0 2 1 5 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 3 2 0 . 0 0 1 8 5 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 2 5 0 - 0 . 0 5 7 6 8 - 0 . 0 0 1 3 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 0 7 9 - 0 . 0 5 5 8 6 - 0 . 0 0 1 2 7 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 4 1 - 0 . 0 0 0 2 0 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 0 1 4 0 . 0 0 3 6 0 0 .0 0 0 0 8 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 0 4 6 0 . 0 2 9 7 9 0 . 0 0 0 6 9 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .0 0 0 1 0 0 . 0 0 6 4 7 0 . 0 0 0 1 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 0 1 4 0 . 0 0 7 5 2 0 . 0 0 0 1 7 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 3 1 8 6 5 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 0 3 5 - 0 . 0 0 8 2 7
11 0 . 1 5 9 8 4 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 8 3 - 0 . 0 0 4 4 1

1 0 . 0 0 0 0 0 - 0 . 0 0 1 9 3 0 . 0 0 3 3 7 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 4 3 0 . 0 0 2 8 6 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 3 3 3 - 0 . 0 9 2 4 1 - 0 . 0 0 1 4 9 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 1 0 5 - 0 . 0 8 8 4 6 - 0 . 0 0 1 3 8 0 .0 0 0 0 0 0 . 0 0 0 0 0



MAGRAIL 35 DEGREE BANK PAGE NO 27
6 - ^ 7

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

6

7

11

12

LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
5 0 . 0 0 0 0 0 - 0 . 0 0 0 5 5 - 0 . 0 0 0 4 0 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 . 0 0 0 1 9 0 . 0 0 5 6 2 0 . 0 0 0 0 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 6 1 0 . 0 4 7 4 1 0 . 0 0 0 7 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 . 0 0 0 1 4 0 . 0 1 0 4 2 0 . 0 0 0 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 . 0 0 0 1 9 0 . 0 1 1 8 8 0 . 0 0 0 1 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 5 4 3 8 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 4 7 - 0 . 0 1 0 3 6
11 0 . 2 8 2 8 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 1 0 - 0 . 0 0 5 8 3

1 0 . 0 0 0 0 0 - 0 . 0 0 2 3 7 0 . 0 0 4 5 8 0 . 0 0 0 0 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 5 4 0 . 0 0 3 8 1 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 4 1 6 - 0 . 1 2 8 9 0 - 0 . 0 0 1 4 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 1 3 2 - 0 . 1 2 1 6 5 - 0 . 0 0 1 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 6 9 - 0 . 0 0 0 6 9 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 . 0 0 0 2 4 0 . 0 0 7 6 0 0 . 0 0 0 0 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 7 6 0 . 0 6 5 6 2 0 . 0 0 0 7 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 . 0 0 0 1 7 0 . 0 1 4 6 4 0 . 0 0 0 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 . 0 0 0 2 4 0 . 0 1 6 2 9 0 . 0 0 0 1 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 8 1 5 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 5 9 - 0 . 0 1 2 1 1
11 0 . 4 3 9 7 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 3 8 - 0 . 0 0 7 2 4

1 0 . 0 0 0 0 0 - 0 . 0 0 2 8 0 0 . 0 0 5 6 2 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 6 5 0 . 0 0 4 5 4 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 5 0 0 - 0 . 1 6 3 5 8 - 0 . 0 0 1 3 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 1 5 8 - 0 . 1 5 1 5 9 - 0 . 0 0 1 1 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 8 3 - 0 . 0 0 1 1 0 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 . 0 0 0 2 9 0 . 0 0 9 2 7 0 . 0 0 0 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 9 1 0 . 0 8 2 4 5 0 . 0 0 0 6 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 . 0 0 0 2 0 0 . 0 1 8 7 4 0 . 0 0 0 1 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 . 0 0 0 2 9 0 . 0 2 0 2 3 0 . 0 0 0 1 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 1 . 1 2 4 2 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 7 1 - 0 . 0 1 3 5 3
11 0 . 6 3 0 3 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 6 5 - 0 . 0 0 8 6 3

1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
11 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

1 0 . 0 0 0 0 0 - 0 . 0 0 0 5 4 - 0 . 0 0 0 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 2 1 - 0 . 0 0 0 1 2 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 . 0 0 0 3 0 - 0 . 0 0 9 3 7 - 0 . 0 0 0 7 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 0 2 7 - 0 . 0 0 8 5 8 - 0 . 0 0 0 6 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 0 5 - 0 . 0 0 0 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 0 0 2 4 - 0 . 0 0 0 1 7 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 0 0 1 5 0 . 0 0 4 4 7 0 . 0 0 0 3 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 0 0 5 0 . 0 0 1 1 6 0 . 0 0 0 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
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£>
JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

13

14

15

16

17

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

9 0 .0 0 0 0 0 - 0 . 0 0 0 0 7 0 . 0 0 0 9 6 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
10 0 .0 2 6 5 7 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 2 0 - 0 . 0 0 2 1 7
11 0 .0 4 0 0 6 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 3 7 - 0 . 0 0 3 1 7

1 0 .0 0 0 0 0 - 0 . 0 0 1 0 7 - 0 . 0 0 0 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 0 0 4 2 - 0 . 0 0 0 3 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 0 6 0 - 0 . 0 3 3 2 2 - 0 . 0 0 1 2 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 0 5 4 - 0 . 0 3 0 2 9 - 0 . 0 0 1 0 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 1 1 - 0 . 0 0 0 2 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 0 0 0 4 8 - 0 . 0 0 0 4 5 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 0 0 3 0 0 .0 1 5 8 6 0 . 0 0 0 5 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 1 1 0 .0 0 4 1 0 0 . 0 0 0 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 0 1 3 0 .0 0 3 4 3 0 . 0 0 0 1 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 .1 0 3 7 9 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 4 0 - 0 . 0 0 4 2 2
11 0 .1 5 0 9 6 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 7 5 - 0 . 0 0 5 9 0

1 0 .0 0 0 0 0 - 0 . 0 0 1 5 8 - 0 . 0 0 0 2 0 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 6 3 - 0 . 0 0 0 4 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 0 9 0 - 0 . 0 6 6 8 4 - 0 . 0 0 1 5 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 0 8 0 - 0 . 0 6 0 6 5 - 0 . 0 0 1 3 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 1 6 - 0 . 0 0 0 4 8 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 0 0 0 7 2 - 0 . 0 0 0 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 0 0 4 6 0 .0 3 1 9 7 0 . 0 0 0 7 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 1 6 0 .0 0 8 2 3 0 . 0 0 0 1 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 0 2 0 0 .0 0 6 9 6 0 . 0 0 0 1 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 . 2 2 8 9 4 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 6 0 - 0 . 0 0 6 1 6
11 0 .3 2 2 3 8 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 1 2 - 0 . 0 0 8 2 1

1 0 .0 0 0 0 0 - 0 . 0 0 2 0 8 0 .0 0 0 1 0 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 0 0 8 4 - 0 . 0 0 0 4 1 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 1 2 1 - 0 . 1 0 5 5 0 - 0 . 0 0 1 6 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 1 0 7 - 0 . 0 9 5 2 1 - 0 . 0 0 1 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 2 2 - 0 . 0 0 0 8 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 0 0 0 9 6 - 0 . 0 0 0 2 2 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 0 0 6 1 0 . 0 5 0 5 7 0 . 0 0 0 7 9 0 . 0 0 0 0 0 0.00000
8 0 .0 0 0 0 0 - 0 . 0 0 0 2 1 0 . 0 1 2 9 4 0 . 0 0 0 2 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 0 2 7 0 .0 1 1 0 9 0 . 0 0 0 1 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 .3 9 9 2 5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 8 0 - 0 . 0 0 7 9 9
11 0 .5 4 4 0 4 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 5 0 - 0 . 0 1 0 0 9

1 0 .0 0 0 0 0 - 0 . 0 0 2 5 6 0 . 0 0 0 8 5 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 1 0 5 0 .0 0 0 0 1 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 .0 0 1 5 1 - 0 . 1 4 4 4 8 - 0 . 0 0 1 5 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 1 3 4 - 0 . 1 2 9 4 9 - 0 . 0 0 1 3 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 2 7 - 0 . 0 0 1 1 9 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 0 1 2 0 0 . 0 0 0 8 4 0 . 0 0 0 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 0 0 7 6 0 . 0 6 9 4 5 0 . 0 0 0 7 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 2 7 0 . 0 1 7 6 3 0 . 0 0 0 1 8 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 0 3 4 0 .0 1 5 3 7 0 . 0 0 0 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 0 .6 1 1 9 8 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 0 1 - 0 . 0 0 9 7 0
11 0 .8 0 5 6 3 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 1 8 7 - 0 . 0 1 1 5 4

1 0 .0 0 0 0 0 - 0 . 0 0 3 0 2 0 . 0 0 2 2 0 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
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& - n

\ JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE
1 1

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

2 0 . 0 0 0 0 0 - 0 . 0 0 1 2 6 0 .0 0 0 9 6 0 .0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 .0 0 1 8 1 - 0 . 1 7 9 0 7 - 0 . 0 0 1 2 6 0 .0 0 0 0 0 0 . 0 0 0 0 0,--V 4 0 . 0 0 0 0 0 - 0 . 0 0 1 6 1 - 0 . 1 5 9 0 3 - 0 . 0 0 1 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 3 3 - 0 . 0 0 1 6 1 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0' 6 0 .0 0 0 0 0 - 0 . 0 0 1 4 4 0 .0 0 2 8 9 0 .0 0 0 1 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 0 0 9 1 0 .0 8 6 3 8 0 .0 0 0 6 2 0 .0 0 0 0 0 0 . 0 0 0 0 0r * 8 0 . 0 0 0 0 0 - 0 . 0 0 0 3 2 0 .0 2 1 7 1 0 .0 0 0 1 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 . 0 0 0 4 0 0 .0 1 9 3 5 0 .0 0 0 1 5 0 .0 0 0 0 0 0 . 0 0 0 0 0' 10 0 . 8 6 4 4 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 2 1 - 0 . 0 1 1 2 9

11 1 . 0 9 6 8 7 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 2 2 5 - 0 . 0 1 2 5 6{ 21 1 0 . 0 0 0 0 0 - 0 . 0 0 5 7 8 0 .0 0 2 7 4 - 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 3 5 8 - 0 . 0 0 0 4 6 - 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 4 9 0 3 - 0 . 3 0 4 8 6 - 0 . 0 0 0 9 5 0 .0 0 0 0 0 0 . 0 0 0 0 0

n 4 0 . 0 0 0 0 0 - 0 . 0 0 4 3 8 - 0 . 1 9 1 0 8 - 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 4 4 9 - 0 . 0 0 8 8 7 - 0 . 0 0 0 0 7 0 .0 0 0 0 0 0 . 0 0 0 0 0u 6 0 . 0 0 0 0 0 - 0 . 0 0 1 1 5 0 .0 0 7 7 2 - 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 1 0 5 1 0 .1 2 3 9 3 0 .0 0 0 2 0 0 .0 0 0 0 0 0 . 0 0 0 0 0

l ~ 8 0 . 0 0 0 0 0 0 .0 0 6 9 6 0 .0 3 9 8 8 0 .0 0 0 1 6 0 .0 0 0 0 0 0 . 0 0 0 0 0; i > 9 0 . 0 0 0 0 0 0 .0 0 0 1 2 0 .0 2 4 1 5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0U 10 3 . 6 4 9 3 6 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 0 8 2 - 0 . 0 1 6 4 6
11 2 . 2 5 6 1 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 2 2 7 - 0 . 0 1 1 6 8r~i 22 1 0 . 0 0 0 0 0 - 0 . 0 0 5 0 9 0 .0 0 4 7 3 - 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 01 2 0 . 0 0 0 0 0 - 0 . 0 0 2 6 1 0 .0 0 2 2 9 - 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0L_J 3 0 . 0 0 0 0 0 - 0 . 0 3 3 2 8 - 0 . 2 5 6 3 7 - 0 . 0 0 0 8 6 0 .0 0 0 0 0 0 . 0 0 0 0 0

n 4 0 . 0 0 0 0 0 - 0 . 0 0 3 7 4 - 0 . 1 8 9 1 3 - 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 3 2 8 - 0 . 0 0 5 4 1 - 0 . 0 0 0 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0[ f 6 0 . 0 0 0 0 0 - 0 . 0 0 0 7 1 0 .0 0 9 0 9 - 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 . 0 0 7 2 5 0 .1 1 3 8 2 0 .0 0 0 1 8 0 .0 0 0 0 0 0 . 0 0 0 0 0

■— 8 0 . 0 0 0 0 0 0 .0 0 4 4 0 0 .0 3 1 8 7 0 .0 0 0 1 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
i i 9 0 . 0 0 0 0 0 0 .0 0 0 2 0 0 .0 2 4 3 9 o.ooooo 0 .0 0 0 0 0 0 . 0 0 0 0 0u 10 2 . 7 8 5 1 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 9 3 - 0 . 0 1 6 2 3

11 1 . 6 8 9 1 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 2 7 - 0 . 0 1 1 6 8n 23 1 0 . 0 0 0 0 0 - 0 . 0 0 4 3 9 0 .0 0 6 4 9 - 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 1 7 8 0 .0 0 4 6 1 - 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0

U 3 0 . 0 0 0 0 0 - 0 . 0 2 0 3 4 - 0 . 2 1 6 5 5 - 0 . 0 0 0 6 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 3 1 1 - 0 . 1 8 7 1 8 - 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0

n 5 0 . 0 0 0 0 0 - 0 . 0 0 2 2 4 - 0 . 0 0 2 5 1 - 0 . 0 0 0 0 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0

lJ 6 0 . 0 0 0 0 0 - 0 . 0 0 0 2 6 0 .0 1 0 4 5 - 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 4 4 6 0 .1 0 5 1 5 0 .0 0 0 1 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 0 .0 0 2 4 0 0 .0 2 5 5 9 0 .0 0 0 1 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

i i 9 0 . 0 0 0 0 0 0 .0 0 0 2 8 0 .0 2 4 6 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0u 10 1 . 9 4 1 5 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 9 2 - 0 . 0 1 5 6 4
11 1 . 1 2 2 3 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 2 7 - 0 . 0 1 1 6 8

24 1 0 . 0 0 0 0 0 - 0 . 0 0 3 7 0 0 .0 0 6 4 9 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0■ ■ 2 0 . 0 0 0 0 0 - 0 . 0 0 0 8 9 0 .0 0 4 6 1 - 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
V___, 3 0 . 0 0 0 0 0 - 0 . 0 0 6 8 7 - 0 . 2 1 6 3 5 - 0 . 0 0 0 4 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0

4 . 0 . 0 0 0 0 0 - 0 . 0 0 2 1 7 - 0 . 1 8 7 1 8 - 0 . 0 0 0 0 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 1 1 4 - 0 . 0 0 2 5 1 - 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0



MAGRAIL 35 DEGREE BANK PAGE NO 30

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

25

26

27

28

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

6 0 .0 0 0 0 0 0 . 0 0 0 3 9 0 . 0 1 0 4 5 - 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 0 .0 0 1 2 6 0 . 1 0 5 1 1 0 . 0 0 0 1 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 o.ooooo' 0 .0 0 0 2 8 0 .0 2 5 5 7 0 . 0 0 0 0 7 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 . 0 0 0 4 0 0 . 0 2 4 6 4 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 1 .9 1 7 5 2 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 0 9 7 - 0 . 0 1 5 4 9
11 1 .1 7 9 1 8 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 2 7 - 0 . 0 1 1 6 8

1 0 .0 0 0 0 0 - 0 . 0 0 4 2 5 0 .0 0 6 5 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 0 .0 0 0 2 9 0 . 0 0 4 6 3 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 6 0 3 - 0 . 2 1 5 9 9 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 6 1 3 - 0 . 1 8 7 5 2 0 . 0 0 0 0 8 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 2 5 - 0 . 0 0 2 5 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 0 .0 0 2 9 1 0 . 0 1 0 4 7 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 0 1 5 2 0 . 1 0 5 1 6 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 2 5 4 0 . 0 2 5 5 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0
9 0 .0 0 0 0 0 0 .0 0 1 6 8 0 . 0 2 4 6 9 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 .0 0 0 0 0

10 1 .8 2 2 8 6 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 3 7 - 0 . 0 1 5 2 0
11 1 .3 8 2 3 1 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 5 5 - 0 . 0 1 2 2 6

1 0 .0 0 0 0 0 - 0 . 0 0 2 7 8 0 . 0 0 6 5 2 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 0 .0 0 0 2 8 0 . 0 0 4 6 5 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 .0 0 0 0 0
3 0 .0 0 0 0 0 - 0 . 0 0 0 9 5 - 0 . 2 1 5 4 4 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 .0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 8 7 7 - 0 . 1 8 7 9 7 - 0 . 0 0 0 1 1 0 .0 0 0 0 0 0 .0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 1 1 0 - 0 . 0 0 2 5 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 0 . 0 0 2 7 5 0 . 0 1 0 5 1 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 .0 0 0 0 0
7 0 .0 0 0 0 0 0 .0 0 1 7 8 0 . 1 0 5 2 3 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 8 4 0 . 0 2 5 4 4 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 .0 0 1 6 8 0 . 0 2 4 7 5 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 1 .6 4 3 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 7 8 - 0 . 0 1 4 4 8
11 1 .6 7 3 9 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 7 8 - 0 . 0 1 3 0 1

1 0 .0 0 0 0 0 - 0 . 0 0 2 6 2 0 . 0 0 6 5 7 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 0 .0 0 0 1 0 0 . 0 0 4 5 7 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 - 0 . 0 0 1 2 3 - 0 . 2 1 5 4 5 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 7 2 7 - 0 . 1 8 7 4 1 - 0 . 0 0 0 1 9 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 1 0 3 - 0 . 0 0 2 4 8 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 0 .0 0 2 2 1 0 . 0 1 0 2 9 0 . 0 0 0 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 0 .0 0 1 6 6 0 . 1 0 5 1 5 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 6 2 0 . 0 2 5 5 1 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 .0 0 1 2 7 0 . 0 2 4 5 9 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 1 .5 6 2 1 1 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 7 3 - 0 . 0 1 4 3 5
11 1 .6 4 8 1 5 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 2 7 5 - 0 . 0 1 3 1 4

1 0 .0 0 0 0 0 - 0 . 0 0 2 6 9 0 . 0 0 6 5 1 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 0 0 4 8 0 . 0 0 4 3 3 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 .0 0 0 0 0 - 0 . 0 0 0 4 8 - 0 . 2 1 4 9 7 - 0 . 0 0 0 1 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 3 9 2 - 0 . 1 8 5 9 9 - 0 . 0 0 0 1 5 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 7 6 - 0 . 0 0 2 3 8 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
6 0 .0 0 0 0 0 0 .0 0 0 6 6 0 . 0 0 9 6 7 0 . 0 0 0 1 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 .0 0 0 0 0 0 .0 0 0 7 2 0 . 1 0 4 7 1 0 . 0 0 0 0 8 0 .0 0 0 0 0 0 . 0 0 0 0 0
8 < 0 .0 0 0 0 0 - 0 . 0 0 0 3 7 0 . 0 2 5 5 9 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 .0 0 0 0 0 0 . 0 0 0 3 5 0 . 0 2 4 2 1 0 . 0 0 0 0 5 0 .0 0 0 0 0 0 . 0 0 0 0 0



MAGRAIL 35 DEGREE BANK PAGE NO. 31
l - b !

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

29

30

31

32

33

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

10 1 .4 1 9 4 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 6 2 - 0 . 0 1 4 1 0
11 1 .6 0 1 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 2 7 8 - 0 . 0 1 3 2 1

1 0 .0 0 0 0 0 - 0 . 0 0 3 8 0 0 .0 0 6 5 1 0 .0 0 0 1 4 0 . 0 0 0 0 0 0 .0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 0 1 6 3 0 .0 0 4 3 3 0 .0 0 0 1 1 0 . 0 0 0 0 0 0 .0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 0 2 3 4 - 0 . 2 1 4 8 3 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 .0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 0 2 0 8 - 0 . 1 8 5 8 8 - 0 . 0 0 0 0 9 0 . 0 0 0 0 0 0 .0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 4 2 - 0 . 0 0 2 3 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 0 0 1 8 6 0 .0 0 9 6 8 0 .0 0 0 2 2 0 .0 0 0 0 0 0 .0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 0 1 1 8 0 .1 0 4 6 7 0 .0 0 0 1 8 0 .0 0 0 0 0 0 .0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 0 4 1 0 .0 2 5 5 7 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 0 5 2 0 .0 2 4 2 0 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 .0 0 0 0 0

10 1 .3 9 3 3 7 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 1 . 6 4 6 8 9 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 2 9 1 - 0 . 0 1 3 3 1

1 0 .0 0 0 0 0 - 0 . 0 3 7 2 7 0 .0 0 6 5 1 0 .0 0 0 5 6 0 . 0 0 0 0 0 0 .0 0 0 0 0
2 0 .0 0 0 0 0 - 0 . 0 2 5 3 8 0 .0 0 4 3 3 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 .0 0 0 0 0
3 0 .0 0 0 0 0 0 .0 2 7 1 5 - 0 . 2 1 4 8 3 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 .0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 3 3 9 6 - 0 . 1 8 5 9 9 0 . 0 0 0 5 5 0 . 0 0 0 0 0 0 .0 0 0 0 0
5 0 .0 0 0 0 0 0 .0 0 1 1 3 - 0 . 0 0 2 3 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 0 4 6 7 4 0 .0 0 9 6 8 0 .0 0 0 7 7 0 . 0 0 0 0 0 0 .0 0 0 0 0
7 0 .0 0 0 0 0 - 0 . 0 1 8 2 9 0 .1 0 4 7 7 0 .0 0 0 2 3 0 . 0 0 0 0 0 0 .0 0 0 0 0
8 0 .0 0 0 0 0 - 0 . 0 0 2 0 3 0 .0 2 5 5 7 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 6 0 8 0 .0 2 4 2 0 0 .0 0 0 0 7 0 . 0 0 0 0 0 0 .0 0 0 0 0

10 1 .2 6 2 4 2 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 1 . 9 3 4 1 8 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 3 6 5 - 0 . 0 1 3 8 8

1 0 . 0 0 0 0 0 - 0 . 0 6 3 9 2 0 .0 0 6 5 1 0 .0 0 0 6 1 0 . 0 0 0 0 0 0 .0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 4 3 9 1 0 .0 0 4 3 3 0 .0 0 0 4 3 0 . 0 0 0 0 0 0 .0 0 0 0 0
3 0 . 0 0 0 0 0 0 . 0 4 0 4 0 - 0 . 2 1 4 8 3 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 .0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 5 8 7 2 - 0 . 1 8 5 9 9 0 . 0 0 0 5 5 0 . 0 0 0 0 0 0 .0 0 0 0 0
5 0 .0 0 0 0 0 0 . 0 0 1 9 6 - 0 . 0 0 2 3 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 8 5 2 4 0 .0 0 9 6 8 0 .0 0 0 9 1 0 . 0 0 0 0 0 0 .0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 2 9 1 6 0 .1 0 4 8 3 0 .0 0 0 2 6 0 . 0 0 0 0 0 0 .0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 2 9 0 0 .0 2 5 5 7 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 0 9 0 5 0 .0 2 4 2 0 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 .0 0 0 0 0

10 1 .1 9 2 5 2 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 2 .0 9 7 7 8 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 3 6 5 - 0 . 0 1 3 8 8

1 0 . 0 0 0 0 0 - 0 . 0 8 6 3 6 0 .0 2 2 7 9 0 .0 0 0 6 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 5 9 9 0 0 .0 1 5 9 2 0 . 0 0 0 4 4 0 . 0 0 0 0 0 0 .0 0 0 0 0
3 0 . 0 0 0 0 0 0 .0 5 1 1 1 - 0 . 2 2 2 6 2 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 .0 0 0 0 0
4 0 .0 0 0 0 0 - 0 . 0 7 8 7 5 - 0 . 1 7 1 4 4 0 . 0 0 0 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 2 6 3 - 0 . 0 0 2 8 7 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
6 0 .0 0 0 0 0 - 0 . 1 1 9 6 6 0 .0 3 4 5 9 0 . 0 0 0 9 6 0 . 0 0 0 0 0 0 .0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 3 8 8 0 0 .1 1 1 8 9 0 .0 0 0 2 7 0 . 0 0 0 0 0 0 .0 0 0 0 0
8 0 .0 0 0 0 0 r - 0 . 00360 0 .0 2 6 0 8 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
9 0 .0 0 0 0 0 - 0 . 0 1 1 4 6 0 .0 2 5 9 4 0 . 0 0 0 0 7 0 . 0 0 0 0 0 0 .0 0 0 0 0

10 1 . 4 9 9 9 2 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 2 . 5 9 5 8 2 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 3 6 5 - 0 . 0 1 3 8 8

1 0 . 0 0 0 0 0 - 0 . 0 1 2 0 4 0 .0 0 4 7 5 0 . 0 0 0 1 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 1 8 - 0 . 0 0 1 5 7 - 0 . 0 0 0 0 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0



MAGRAIL 35 DEGREE BANK PAGE NO 32

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

34

35

36

37

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

3 0 . 0 0 0 0 0 0 .0 0 7 2 5 - 0 . 3 3 1 2 0 - 0 . 0 0 0 9 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 2 0 2 - 0 . 1 9 1 8 5 - 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 2 3 - 0 . 0 1 0 2 5 - 0 . 0 0 0 0 7 0 .0 0 0 0 0 0 .0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 0 5 0 0 . 0 0 7 1 9 - 0 . 0 0 0 0 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 0 1 8 5 0 . 1 2 7 9 4 0 . 0 0 0 2 0 0 . 0 0 0 0 0 0 .0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 1 2 2 8 1 0 . 0 8 2 8 7 0 .0 0 3 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 0 4 1 0 . 0 2 4 0 5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0

10 5 .0 3 1 4 8 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 2 2 6 9 - 0 . 0 2 4 1 0
11 2 . 6 3 6 9 5 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 2 7 - 0 . 0 1 1 6 8

1 0 . 0 0 0 0 0 - 0 . 0 0 4 3 1 0 . 0 0 6 6 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 .0 0 0 0 0 0 .0 0 0 2 9 0 .0 0 4 1 1 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 .0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 0 2 7 - 0 . 3 6 9 5 6 - 0 . 0 0 3 4 6 0 .0 0 0 0 0 0 .0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 6 1 3 - 0 . 1 8 2 5 2 0 .0 0 0 0 6 0 . 0 0 0 0 0 0 .0 0 0 0 0
5 0 .0 0 0 0 0 - 0 . 0 0 0 2 5 - 0 . 0 0 2 2 7 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 2 9 1 0 . 0 0 8 9 4 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 .0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 0 1 5 2 0 . 1 0 4 0 5 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 .0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 2 5 4 0 . 0 2 5 8 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 1 6 8 0 . 0 2 3 6 5 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 .0 0 0 0 0

10 3 . 9 2 4 2 9 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 3 7 - 0 . 0 3 9 9 2
11 2 . 1 9 1 1 8 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 2 5 5 - 0 . 0 1 2 2 6

1 0 . 0 0 0 0 0 - 0 . 0 2 1 9 0 - 0 . 0 1 9 5 8 - 0 . 0 0 0 4 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
2 0 . 0 0 0 0 0 0 .0 0 1 1 7 0 . 0 0 5 8 6 0 .0 0 0 0 1 0 .0 0 0 0 0 0 .0 0 0 0 0
3 0 . 0 0 0 0 0 0 .0 0 1 1 2 - 0 . 2 1 2 6 1 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 1 5 2 6 - 0 . 1 9 6 9 0 - 0 . 0 0 0 1 1 0 .0 0 0 0 0 0 .0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 1 1 5 - 0 . 0 0 2 5 7 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 5 1 9 0 . 0 1 3 8 6 0 . 0 0 0 0 4 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 1 9 8 0 . 1 0 5 5 1 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 1 9 8 0 . 0 2 3 8 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 .0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 3 5 0 0 . 0 2 7 2 6 0 . 0 0 0 0 3 0 .0 0 0 0 0 0 . 0 0 0 0 0

10 2 . 9 3 7 9 0 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 7 8 - 0 . 0 1 4 4 8
11 2 . 5 7 5 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 .0 0 2 7 8 - 0 . 0 1 3 0 1

1 0 . 0 0 0 0 0 - 0 . 0 0 2 7 5 0 . 0 0 7 1 1 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 .0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 0 2 0 0 . 0 0 6 6 6 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 1 2 3 - 0 . 2 1 6 0 3 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 0 7 8 4 - 0 . 4 0 7 4 1 - 0 . 0 0 3 6 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 1 0 3 - 0 . 0 0 3 1 1 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 0 .0 0 1 8 3 0 . 0 1 5 7 8 0 . 0 0 0 0 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 0 .0 0 1 6 6 0 . 1 2 5 6 7 0 . 0 0 0 3 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 0 6 2 0 . 0 2 4 1 6 - 0 . 0 0 0 0 2 0 .0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 0 .0 0 1 2 0 0 . 0 6 6 3 0 0 . 0 0 0 7 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 2 . 8 1 9 9 3 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 - 0 . 0 0 1 7 3 - 0 . 0 1 4 3 5
11 2 . 8 7 3 3 1 0 .0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 2 7 5 - 0 . 0 1 4 3 5

1 0 . 0 0 0 0 0 - 0 . 0 0 4 8 6 0 . 0 0 7 9 8 0 . 0 0 0 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 0 1 1 5 0 . 0 0 7 0 6 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 - 0 . 0 0 0 9 7 - 0 . 2 1 6 1 4 - 0 . 0 0 0 0 1 0 .0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 0 .1 7 1 8 8 - 0 . 4 8 7 5 9 - 0 . 0 0 4 9 3 0 .0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 - 0 . 0 0 0 7 4 - 0 . 0 0 3 2 3 - 0 . 0 0 0 0 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 0 0 6 8 0 .0 1 6 8 2 0 .0 0 0 0 6 0 .0 0 0 0 0 0 . 0 0 0 0 0
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JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT

38

39

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

7 0 . 0 0 0 0 0 - 0 . 0 1 1 5 5 0 .1 3 1 1 6 0 .0 0 0 3 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 0 0 1 0 .0 2 3 9 1 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 . 0 6 5 9 1 0 .0 9 4 7 4 0 .0 0 2 1 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 2 . 9 8 9 7 6 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 7 3 - 0 . 0 1 4 3 5
11 3 . 2 2 3 0 5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 2 7 5 - 0 . 0 1 4 3 5

1 0 . 0 0 0 0 0 - 0 . 0 3 7 3 1 0 .0 3 6 5 4 0 .0 0 0 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 2 5 3 8 0 .0 2 5 2 7 0 .0 0 0 3 9 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 . 0 2 7 1 5 - 0 . 2 3 0 7 9 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 3 9 1 1 - 0 . 2 4 0 6 7 - 0 . 0 0 1 7 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 .0 0 1 1 3 - 0 . 0 0 3 3 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 4 6 7 4 0 .0 5 1 4 4 0 .0 0 0 7 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 1 8 2 9 0 .1 1 7 1 4 0 .0 0 0 2 3 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 2 0 3 0 .0 2 6 6 1 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 . 0 0 6 0 8 0 .0 2 7 7 7 0 .0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 2 . 0 0 8 2 1 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 3 . 2 8 7 7 6 , 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 3 6 5 - 0 . 0 3 0 4 2

1 0 . 0 0 0 0 0 - 0 . 0 6 8 2 5 0 .0 4 7 7 7 0 .0 0 0 5 6 0 . 0 0 0 0 0 0 . 0 0 0 0 0
2 0 . 0 0 0 0 0 - 0 . 0 4 5 8 3 0 .0 3 5 2 8 0 .0 0 0 4 4 0 . 0 0 0 0 0 0 . 0 0 0 0 0
3 0 . 0 0 0 0 0 0 . 0 4 1 7 4 - 0 . 2 3 5 5 2 - 0 . 0 0 0 3 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
4 0 . 0 0 0 0 0 - 0 . 0 6 1 2 2 - 0 . 1 4 7 3 1 0 .0 0 0 5 5 0 . 0 0 0 0 0 0 . 0 0 0 0 0
5 0 . 0 0 0 0 0 0 . 0 0 2 0 4 - 0 . 0 0 3 6 8 - 0 . 0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
6 0 . 0 0 0 0 0 - 0 . 0 8 9 2 7 0 .0 7 6 4 2 .0 . 0 0 0 9 6 0 .0 0 0 0 0 0 . 0 0 0 0 0
7 0 . 0 0 0 0 0 - 0 . 0 3 0 2 4 0 .1 2 3 6 6 0 .0 0 0 2 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0
8 0 . 0 0 0 0 0 - 0 . 0 0 2 9 9 0 .0 2 6 9 2 0 .0 0 0 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 0
9 0 . 0 0 0 0 0 - 0 . 0 0 9 3 5 0 .0 2 8 8 3 0 .0 0 0 0 7 0 . 0 0 0 0 0 0 . 0 0 0 0 0

10 2 . 1 5 2 6 5 0 .0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 - 0 . 0 0 1 5 6 - 0 . 0 1 3 8 1
11 3 . 0 8 6 1 8 0 . 0 0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 0 0 . 0 0 3 6 5 - 0 . 0 1 3 8 8

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

2 0 5 .  PRINT MEMBER FORCES
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MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE - -  KIP FEET

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

1 1 1 5 7 . 7 3 0 . 0 0 - 1 . 0 6 0 . 0 0 8 . 2 9 0 . 0 0
2 - 5 5 . 9 5 0 . 0 0 1 . 0 6 0 . 0 0 - 6 . 1 7 0 . 0 0

2 1 1 2 . 1 1 0 . 0 0 - 1 . 0 2 0 . 0 0 7 . 3 3 0 . 0 0
2 - 1 2 . 1 1 0 . 0 0 1 . 0 2 0 . 0 0 - 5 . 3 0 0 . 0 0

3 1 9 3 . 4 6 0 . 0 0 2 3 . 8 0 0 . 0 0 - 2 1 3 . 8 8 0 . 0 0
2 - 9 3 . 4 6 0 . 0 0 - 2 3 . 8 0 0 . 0 0 1 6 6 .2 8 0 . 0 0

4 1 2 9 . 5 3 0 . 0 0 2 5 . 4 7 0 . 0 0 - 2 1 1 . 6 0 0 . 0 0
2 - 2 9 . 5 3 0 . 0 0 - 2 5 . 4 7 0 . 0 0 1 6 0 . 6 5 0 . 0 0

5 1 1 5 . 4 6 0 . 0 0 - 0 . 1 1 0 . 0 0 - 0 . 3 7 0 . 0 0
2 - 1 5 . 4 6 0 . 0 0 0 . 1 1 0 . 0 0 0 . 6 0 0 . 0 0

6 1 - 5 . 3 6 0 . 0 0 - 1 . 8 1 0 . 0 0 1 3 . 9 4 0 . 0 0
2 5 . 3 6 0 . 0 0 1 . 8 1 0 . 0 0 - 1 0 . 3 1 0 . 0 0

7 1 - 1 7 . 0 8 0 . 0 0 - 1 3 . 0 1 0 . 0 0 1 1 1 . 7 6 0 . 0 0
2 1 7 . 0 8 0 . 0 0 1 3 . 0 1 0 . 0 0 - 8 5 . 7 5 0 . 0 0

8 1 - 3 . 7 9 0 . 0 0 - 2 . 5 3 0 . 0 0 2 3 . 7 3 0 . 0 0
2 3 . 7 9 0 . 0 0 2 . 5 3 0 . 0 0 - 1 8 . 6 7 0 . 0 0

9 1 - 5 . 3 8 0 . 0 0 - 3 . 4 9 ,0 .00 2 8 . 5 8 0 . 0 0
2 5 . 3 8 0 . 0 0 3 . 4 9 0 . 0 0 - 2 1 . 6 1 0 . 0 0

10 1 0 . 0 0 5 3 . 3 0 0 . 0 0 3 7 . 4 7 0 . 0 0 1 0 3 7 . 5 1
2 0 . 0 0 - 5 3 . 3 0 0 . 0 0 - 3 7 . 4 7 0 . 0 0 - 9 3 0 . 9 1

11 1 0 . 0 0 3 . 2 1 0 . 0 0 - 8 7 . 7 6 0 . 0 0 4 7 7 . 0 8
2 0 . 0 0 - 3 . 2 1 0 . 0 0 8 7 . 7 6 0 . 0 0 - 4 7 0 . 6 6

2 1 2 5 5 . 9 5 0 . 0 0 - 1 . 0 6 0 . 0 0 6 . 1 7 0 . 0 0
3 - 5 4 . 1 7 0 . 0 0 1 . 0 6 0 . 0 0 - 4 . 0 6 0 . 0 0

2 2 1 2 . 1 1 0 . 0 0 - 1 . 0 2 0 . 0 0 5 . 3 0 0 . 0 0
3 - 1 2 . 1 1 0 . 0 0 1 . 0 2 0 . 0 0 - 3 . 2 7 0 . 0 0

3 2 9 3 . 4 6 0 . 0 0 2 3 . 8 0 0 . 0 0 - 1 6 6 . 2 8 0 . 0 0
3 - 9 3 . 4 6 0 . 0 0 - 2 3 . 8 0 0 . 0 0 1 1 8 . 6 7 0 . 0 0

4 2 2 9 . 5 3 0 . 0 0 2 5 . 4 7 0 . 0 0 - 1 6 0 . 6 5 0 . 0 0
3 - 2 9 . 5 3 0 . 0 0 - 2 5 . 4 7 0 . 0 0 1 0 9 . 7 1 0 . 0 0

5 2 1 5 . 4 6 0 . 0 0 - 0 . 1 1 0 . 0 0 - 0 . 6 0 0 . 0 0
3 - 1 5 . 4 6 0 . 0 0 0 . 1 1 0 . 0 0 0 . 8 2 0 . 0 0

6 2 - 5 . 3 6 0 . 0 0 - 1 . 8 1 0 . 0 0 1 0 . 3 1 0 . 0 0
3 5 . 3 6 0 . 0 0 1 . 8 1 0 . 0 0 - 6 . 6 9 0 . 0 0

7 2 - 1 7 . 0 8 0 . 0 0 - 1 3 . 0 1 0 . 0 0 8 5 . 7 5 0 . 0 0
3 1 7 . 0 8 0 . 0 0 1 3 . 0 1 0 . 0 0 - 5 9 . 7 4 0 . 0 0

8 2 - 3 . 7 9 0 . 0 0 - 2 . 5 3 0 . 0 0 1 8 . 6 7 0 . 0 0
3 3 . 7 9 0 . 0 0 2 . 5 3 0 . 0 0 - 1 3 . 6 1 0 . 0 0

9 2 - 5 . 3 8 0 . 0 0 - 3 . 4 9 0 . 0 0 2 1 . 6 1 0 . 0 0
3 5 . 3 8 0 . 0 0 3 . 4 9 0 . 0 0 - 1 4 . 6 4 0 . 0 0

10 2 0 . 0 0 5 3 . 3 0 0 . 0 0 3 7 . 4 7 0 . 0 0 9 3 0 . 9 1
3 0 . 0 0 - 5 3 . 3 0 0 . 0 0 - 3 7 . 4 7 0 . 0 0 - 8 2 4 . 3 1

11 2 0 . 0 0 3 . 2 1 0 . 0 0 - 8 7 . 7 6 0 . 0 0 4 7 0 . 6 6
3 0 . 0 0 - 3 . 2 1 0 . 0 0 8 7 . 7 6 0 . 0 0 - 4 6 4 . 2 5

3 1 3 5 4 . 1 7 0 . 0 0 - 1 . 0 6 0 . 0 0 4 . 0 6 0 . 0 0
4 - 5 2 . 3 9 0 . 0 0 1 . 0 6 0 . 0 0 - 1 . 9 4 0 . 0 0
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MEMBER END FORCES STRUCTURE TYPE = SPACE

MAGRAIL 35 DEGREE BANK —  PAGE NO.

ALL UNITS ARE - -  KIP FEET

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

2 3 1 2 . 1 1 0 . 0 0 - 1 . 0 2 0 . 0 0 3 . 2 7 0 . 0 0
4 - 1 2 . 1 1 0 . 0 0 1 . 0 2 0 . 0 0 - 1 . 2 3 0 . 0 0

3 3 9 3 . 4 6 0 . 0 0 2 3 . 8 0 0 . 0 0 - 1 1 8 . 6 7 0 . 0 0
4 - 9 3 . 4 6 0 . 0 0 - 2 3 . 8 0 0 . 0 0 7 1 . 0 6 0 . 0 0

4 3 2 9 . 5 3 0 . 0 0 2 5 . 4 7 0 . 0 0 - 1 0 9 . 7 1 0 . 0 0
4 - 2 9 . 5 3 0 . 0 0 - 2 5 . 4 7 0 . 0 0 5 8 . 7 6 0 . 0 0

5 3 1 5 . 4 6 0 . 0 0 - 0 . 1 1 0 . 0 0 - 0 . 8 2 0 . 0 0
4 - 1 5 . 4 6 0 . 0 0 0 . 1 1 0 . 0 0 1 . 0 4 0 . 0 0

6 3 - 5 . 3 6 0 . 0 0 - 1 . 8 1 0 . 0 0 6 . 6 9 0 . 0 0
4 5 . 3 6 0 . 0 0 1 . 8 1 0 . 0 0 - 3 . 0 6 0 . 0 0

7 3 - 1 7 . 0 8 0 . 0 0 - 1 3 . 0 1 0 . 0 0 5 9 . 7 4 0 . 0 0
4 1 7 . 0 8 0 . 0 0 1 3 . 0 1 0 . 0 0 - 3 3 . 7 2 0 . 0 0

8 3 - 3 . 7 9 0 . 0 0 - 2 . 5 3 0 . 0 0 1 3 . 6 1 0 . 0 0
4 3 . 7 9 0 . 0 0 2 . 5 3 0 . 0 0 - 8 . 5 6 0 . 0 0

9 3 - 5 . 3 8 0 . 0 0 - 3 . 4 9 0 . 0 0 1 4 . 6 4 0 . 0 0
4 5 . 3 8 0 . 0 0 3 . 4 9 0 . 0 0 - 7 . 6 6 0 . 0 0

10 3 0 . 0 0 5 3 . 3 0 0 . 0 0 3 7 . 4 7 0 . 0 0 8 2 4 .3 1
4 0 . 0 0 - 5 3 . 3 0 0 . 0 0 - 3 7 . 4 7 0 . 0 0 - 7 1 7 . 7 1

11 3 0 . 0 0 3 . 2 1 0 . 0 0 - 8 7 . 7 6 0 . 0 0 4 6 4 . 2 5
4 0 . 0 0 - 3 . 2 1 0 . 0 0 8 7 . 7 6 0 . 0 0 - 4 5 7 . 8 4

4 1 4 5 2 . 3 9 0 . 0 0 - 1 . 0 6 0 . 0 0 1 . 9 4 0 . 0 0
5 - 5 0 . 6 1 0 . 0 0 1 . 0 6 0 . 0 0 0 . 1 8 0 . 0 0

2 4 1 2 . 1 1 0 . 0 0 - 1 . 0 2 0 . 0 0 1 . 2 3 0 . 0 0
5 - 1 2 . 1 1 0 . 0 0 1 . 0 2 0 . 0 0 0 . 8 0 0 . 0 0

3 4 9 3 . 4 6 0 . 0 0 2 3 . 8 0 0 . 0 0 - 7 1 . 0 6 0 . 0 0
5 - 9 3 . 4 6 0 . 0 0 - 2 3 . 8 0 0 . 0 0 2 3 . 4 6 0 . 0 0

4 4 2 9 . 5 3 0 . 0 0 2 5 . 4 7 0 . 0 0 - 5 8 . 7 6 0 . 0 0
5 - 2 9 . 5 3 0 . 0 0 - 2 5 . 4 7 0 . 0 0 7 . 8 2 0 . 0 0

5 4 1 5 . 4 6 0 . 0 0 - 0 . 1 1 0 . 0 0 - 1 . 0 4 0 . 0 0
5 - 1 5 . 4 6 0 . 0 0 0 . 1 1 0 . 0 0 1 . 2 6 0 . 0 0

6 4 - 5 . 3 6 0 . 0 0 - 1 . 8 1 0 . 0 0 3 . 0 6 0 . 0 0
5 5 . 3 6 0 . 0 0 1 . 8 1 0 . 0 0 0 . 5 6 0 . 0 0

7 4 - 1 7 . 0 8 0 . 0 0 - 1 3 . 0 1 0 . 0 0 3 3 . 7 2 0 . 0 0
5 1 7 . 0 8 0 . 0 0 1 3 . 0 1 0 . 0 0 - 7 . 7 1 0 . 0 0

8 4 - 3 . 7 9 0 . 0 0 - 2 . 5 3 0 . 0 0 8 . 5 6 0 . 0 0
5 3 . 7 9 0 . 0 0 2 . 5 3 0 . 0 0 - 3 . 5 0 0 . 0 0

9 4 - 5 . 3 8 0 . 0 0 - 3 . 4 9 0 . 0 0 7 . 6 6 0 . 0 0
5 5 . 3 8 0 . 0 0 3 . 4 9 0 . 0 0 - 0 . 6 9 0 . 0 0

10 4 0 . 0 0 5 3 . 3 0 0 . 0 0 3 7 . 4 7 0 . 0 0 7 1 7 . 7 1
5 0 . 0 0 - 5 3 . 3 0 0 . 0 0 - 3 7 . 4 7 0 . 0 0 - 6 1 1 . 1 1

11 4 0 . 0 0 3 . 2 1 0 . 0 0 - 8 7 . 7 6 0 . 0 0 4 5 7 . 8 4
5 0 . 0 0 - 3 . 2 1 0 . 0 0 8 7 . 7 6 0 . 0 0 - 4 5 1 . 4 3

5 1 5 5 0 . 6 1 0 . 0 0 - 1 . 0 6 0 . 0 0 - 0 . 1 8 0 . 0 0
6 - 4 8 . 8 2 0 . 0 0 1 . 0 6 0 . 0 0 2 . 2 9 0 . 0 0

2 5 1 2 . 1 1 0 . 0 0 - 1 . 0 2 0 . 0 0 - 0 . 8 0 0 . 0 0
6 - 1 2 . 1 1 0 . 0 0 1 . 0 2 0 . 0 0 2 . 8 4 0 . 0 0

3 5 9 3 . 4 6 0 . 0 0 2 3 . 8 0 0 . 0 0 - 2 3 . 4 6 0 . 0 0
6 - 9 3 . 4 6 0 . 0 0 - 2 3 . 8 0 0 . 0 0 - 2 4 . 1 5 0 . 0 0
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C > - t0 (o
MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL U N IT S  ARE 
MEMB LOAD J T

4 5 6
5 5 6
6 5 6
7 5 6
8 5 6
9 5 6

10 5 6
11 5 6

6 1 6  72 67
3 6 7
4 6 7
5 6 

76 6 
77 6 
78 6 
7

9 6
710 6
711 67

7 1 7
24

2 7 24
3 7 24
4 7 24

7 
24

KIP ]FEET

AXIAL SHEAR-Y

2 9 . 5 3 0 . 0 0
- 2 9 . 5 3 0 . 0 0

1 5 . 4 6 0 . 0 0
- 1 5 . 4 6 0 . 0 0

- 5 . 3 6 0 . 0 0
5 . 3 6 0 . 0 0

- 1 7 . 0 8 0 . 0 0
1 7 . 0 8 0 . 0 0
- 3 . 7 9 0 . 0 0

3 . 7 9 0 . 0 0
- 5 . 3 8 0 . 0 0

5 . 3 8 0 . 0 0
0 . 0 0 5 3 . 3 0
0 . 0 0 - 5 3 . 3 0
0 . 0 0 3 . 2 1
0 . 0 0 - 3 . 2 1

4 8 . 8 2 0 . 0 0
- 4 7 . 0 4 0 . 0 0

1 2 . 1 1 0 . 0 0
- 1 2 . 1 1 0 . 0 0

9 3 . 4 6 0 . 0 0
- 9 3 . 4 6 0 . 0 0

2 9 . 5 3 0 . 0 0
- 2 9 . 5 3 0 . 0 0

1 5 . 4 6 0 . 0 0
- 1 5 . 4 6 0 . 0 0

- 5 . 3 6 0 . 0 0
5 . 3 6 0 . 0 0

- 1 7 . 0 8 0 . 0 0
1 7 . 0 8 0 . 0 0
- 3 . 7 9 0 . 0 0

3 . 7 9 0 . 0 0
- 5 . 3 8 0 . 0 0

5 . 3 8 0 . 0 0
0 . 0 0 5 3 . 3 0
0 . 0 0 - 5 3 . 3 0
0 . 0 0 3 . 2 1
0 . 0 0 - 3 . 2 1

4 7 . 0 4 0 . 0 0
- 4 3 . 0 3 0 . 0 0

1 2 . 1 1 0 . 0 0
- 1 2 . 1 1 0 . 0 0

9 3 . 4 6 0 . 0 0
- 9 3 . 4 6 0 . 0 0

2 9 . 5 3 0 . 0 0
- 2 9 . 5 3 0 . 0 0

1 5 . 4 6 0 . 0 0
- 1 5 . 4 6 0 . 0 0

SHEAR-Z TORSION

2 5 . 4 7 0 . 0 0
- 2 5 . 4 7 0 . 0 0

- 0 . 1 1 0 . 0 0
0 . 1 1 0 . 0 0

- 1 . 8 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 3 . 0 1 0 . 0 0
1 3 . 0 1 0 . 0 0
- 2 . 5 3 0 . 0 0

2 . 5 3 0 . 0 0
- 3 . 4 9 0 . 0 0

3 . 4 9 0 . 0 0
0 . 0 0 3 7 . 4 7
0 . 0 0 - 3 7 . 4 7
0 . 0 0 - 8 7 . 7 6
0 . 0 0 8 7 . 7 6

- 1 . 0 6 0 . 0 0
1 . 0 6 0 . 0 0

- 1 . 0 2 0 . 0 0
1 . 0 2 0 . 0 0

2 3 . 8 0 0 . 0 0
- 2 3 . 8 0 0 . 0 0

2 5 . 4 7 0 . 0 0
- 2 5 . 4 7 0 . 0 0

- 0 . 1 1 0 . 0 0
0 . 1 1 0 . 0 0

- 1 . 8 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 3 . 0 1 0 . 0 0
1 3 . 0 1 0 . 0 0
- 2 . 5 3 0 . 0 0

2 . 5 3 0 . 0 0
- 3 . 4 9 0 . 0 0

3 . 4 9 0 . 0 0
0 . 0 0 3 7 . 4 7
0 . 0 0 - 3 7 . 4 7
0 . 0 0 - 8 7 . 7 6
0 . 0 0 8 7 . 7 6

- 1 . 0 6 0 . 0 0
1 . 0 6 0 . 0 0

- 1 . 0 2 0 . 0 0
1 . 0 2 0 . 0 0

2 3 . 8 0 0 . 0 0
- 2 3 . 8 0 0 . 0 0

2 5 . 4 7 0 . 0 0
- 2 5 . 4 7 0 . 0 0

- 0 . 1 1 0 . 0 0
0 . 1 1 0 . 0 0

MOM-Y MOM-Z

- 7 . 8 2 0 . 0 0
- 4 3 . 1 2 0 . 0 0

- 1 . 2 6 0 . 0 0
1 . 4 8 0 . 0 0

- 0 . 5 6 0 . 0 0
4 . 1 9 0 . 0 0
7 . 7 1 0 . 0 0

1 8 . 3 1 0 . 0 0
3 . 5 0 0 . 0 0
1 . 5 6 0 . 0 0
0 . 6 9 0 . 0 0
6 . 2 9 0 . 0 0
0 . 0 0 6 1 1 . 1 2
0 . 0 0 - 5 0 4 . 5 1
0 . 0 0 4 5 1 . 4 3
0 . 0 0 - 4 4 5 . 0 2

- 2 . 2 9 0 . 0 0
4 . 4 1 0 . 0 0

- 2 . 8 4  , 0 . 0 0
4 . 8 7 0 . 0 0

2 4 . 1 5 0 . 0 0
- 7 1 . 7 6 0 . 0 0

4 3 . 1 2 0 . 0 0
- 9 4 . 0 7 0 . 0 0

- 1 . 4 8 0 . 0 0
1 . 7 1 0 . 0 0

- 4 . 1 9 0 . 0 0
7 . 8 1 0 . 0 0

- 1 8 . 3 1 0 . 0 0
4 4 . 3 2 0 . 0 0
- 1 . 5 6 0 . 0 0

6 . 6 2 0 . 0 0
- 6 . 2 9 0 . 0 0
1 3 . 2 6 0 . 0 0

0 . 0 0 5 0 4 . 5 1
0 . 0 0 - 3 9 7 . 9 2
0 . 0 0 4 4 5 . 0 1
0 . 0 0 - 4 3 8 . 6 0

- 4 . 4 1 0 . 0 0
9 . 1 7 0 . 0 0

- 4 . 8 7 0 . 0 0
9 . 4 5 0 . 0 0

7 1 . 7 6 0 . 0 0
- 1 7 8 . 8 7 0 . 0 0

9 4 . 0 7 0 . 0 0
- 2 0 8 . 6 9 0 . 0 0

- 1 . 7 1 0 . 0 0
2 . 2 0 0 . 0 0

5
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e > - i o i
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -

MEMB LOAD JT
6 7 24
7 7 

24
8 7 

24
9 7 

24
10 7 

24
11 7 

24
11 1 11 12

2 1112
3 11 12 '
4 11 12
5 11 126 11 12
7 11 128 11 12
9 111210 111211 1112 12 13

12 1 12132 12 13
3 12 13
4 12 13
5 12 

136 12 137 1213

KIP FEET
AXIAL SHEAR-Y
- 5 . 3 6 0 . 0 0

5 . 3 6 0 . 0 0
- 1 7 . 0 8 0 . 0 0

1 7 . 0 8 0 . 0 0
- 3 . 7 9 0 . 0 0

3 . 7 9 0 . 0 0
- 5 . 3 8 0 . 0 0

5 . 3 8 0 . 0 0
0 . 0 0 5 3 . 3 0
0 . 0 0 - 5 3 . 3 0
0 . 0 0 3 . 2 1
0 . 0 0 - 3 . 2 1

6 1 . 9 3 0 . 0 0
- 6 0 . 1 5 0 . 0 0

2 3 . 5 9 0 . 0 0
- 2 3 . 5 9 0 . 0 0
- 3 3 . 8 6 0 . 0 0

3 3 . 8 6 0 . 0 0
3 0 . 0 7 0 . 0 0

- 3 0 . 0 7 0 . 0 0
6 . 1 4 0 . 0 0

- 6 . 1 4 0 . 0 0
2 6 . 9 6 0 . 0 0

- 2 6 . 9 6 0 . 0 0
1 7 . 0 8 0 . 0 0

- 1 7 . 0 8 0 . 0 0
5 . 9 9 0 , 0 0

- 5 . 9 9 0 . 0 0
7 . 5 8 0 . 0 0

- 7 . 5 8 0 . 0 0
0 . 0 0 1 8 . 2 0
0 . 0 0 - 1 8 . 2 0
0 . 0 0 6 8 . 2 9
0 . 0 0 - 6 8 . 2 9

6 0 . 1 5 0 . 0 0
- 5 8 . 3 6 0 . 0 0

2 3 . 5 9 0 . 0 0
- 2 3 . 5 9 0 . 0 0
- 3 3 . 8 6 0 . 0 0

3 3 . 8 6 0 . 0 0
3 0 . 0 7 0 . 0 0

- 3 0 . 0 7 0 . 0 0
6 . 1 4 0 . 0 0

- 6 . 1 4 0 . 0 0
2 6 . 9 6 0 . 0 0

- 2 6 . 9 6 0 . 0 0
1 7 . 0 8 0 . 0 0

- 1 7 . 0 8 0 . 0 0

SHEAR-Z TORSION
- 1 . 8 1 0 . 0 0

1 . 8 1 0 . 0 0
- 1 3 . 0 1 0 . 0 0

1 3 . 0 1 0 . 0 0
- 2 . 5 3 0 . 0 0

2 . 5 3 0 . 0 0
- 3 . 4 9 0 . 0 0

3 . 4 9 0 . 0 0
0 . 0 0 3 7 . 4 7
0 . 0 0 - 3 7 . 4 7
0 . 0 0 - 8 7 . 7 6
0 . 0 0 8 7 . 7 6
1 . 0 6 0 . 0 0

- 1 . 0 6 0 . 0 0
1 . 0 2 0 . 0 0

- 1 . 0 2 0 . 0 0
3 1 . 3 0 0 . 0 0

- 3 1 . 3 0 0 . 0 0
2 9 . 6 3 0 . 0 0

- 2 9 . 6 3 0 . 0 0
0 . 1 1 0 . 0 0

- 0 . 1 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 . 8 1 0 . 0 0
- 1 4 . 7 1 0 . 0 0

1 4 . 7 1 0 . 0 0
- 3 . 9 7 0 . 0 0

3 . 9 7 0 . 0 0
- 3 . 0 1 0 . 0 0

3 . 0 1 0 . 0 0
0 . 0 0 6 4 . 0 4
0 . 0 0 - 6 4 . 0 4
0 . 0 0 - 1 1 9 . 3 7
0 . 0 0 1 1 9 . 3 7
1 . 0 6 0 . 0 0

- 1 . 0 6 0 . 0 0
1 . 0 2 0 . 0 0

- 1 . 0 2 0 . 0 0
3 1 . 3 0 0 . 0 0

- 3 1 . 3 0 0 . 0 0
2 9 . 6 3 0 . 0 0

- 2 9 . 6 3 0 . 0 0
0 . 1 1 0 . 0 0

- 0 . 1 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 . 8 1 0 . 0 0
- 1 4 . 7 1 0 . 0 0

1 4 . 7 1 0 . 0 0

MOM-Y MOM-Z
- 7 . 8 1 0 . 0 0
1 5 . 9 7 0 . 0 0

- 4 4 . 3 2 0 . 0 0
1 0 2 . 8 5 0 . 0 0

- 6 . 6 2 0 . 0 0
1 8 . 0 0 0 . 0 0

- 1 3 . 2 6 0 . 0 0
2 8 . 9 5 0 . 0 0

0 . 0 0 3 9 7 . 9 2
0 . 0 0 - 1 5 8 . 0 7
0 . 0 0 4 3 8 . 6 0
0 . 0 0 - 4 2 4 . 1 7

- 2 . 5 3 0 . 0 0
0 . 4 1 0 . 0 0

- 3 . 2 8 0 . 0 0
1 . 2 5 0 . 0 0

- 2 5 4 . 6 8 0 . 0 0
1 9 2 . 0 9 0 . 0 0

- 2 3 3 . 3 7 0 . 0 0
1 7 4 . 1 2 0 . 0 0

- 1 . 6 2 0 . 0 0
1 . 4 0 0 . 0 0

- 4 . 9 8 0 . 0 0
1 . 3 5 0 . 0 0

1 2 1 . 3 5 0 . 0 0
- 9 1 . 9 3 0 . 0 0

3 1 . 5 7 0 . 0 0
- 2 3 . 6 3 0 . 0 0

2 6 . 0 7 0 . 0 0
- 2 0 . 0 4 0 . 0 0

0 . 0 0 7 0 8 . 3 8
0 . 0 0 - 6 7 1 . 9 8
0 . 0 0 1 0 7 6 . 1 2
0 . 0 0 - 9 3 9 . 5 3

- 0 . 4 1 0 . 0 0
- 1 . 7 1 0 . 0 0
- 1 . 2 5 0 . 0 0
- 0 . 7 9 0 . 0 0

- 1 9 2 . 0 9 0 . 0 0
1 2 9 . 5 0 0 . 0 0

- 1 7 4 . 1 2 0 . 0 0
1 1 4 . 8 6 0 . 0 0

- 1 . 4 0 0 . 0 0
1 . 1 8 0 . 0 0- 1 . 3 5 0 . 0 0

- 2 . 2 7 0 . 0 0
9 1 . 9 3 0 . 0 0

- 6 2 . 5 0 0 . 0 0
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MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE - -  KIP FEET

MEMB LOAD JT

8 12 
13

9 12
1310 12 
1311 12
13

13 1 13
14

2 13 
14

3 13 
14

4 13 
14

5 13 
14

6 13 
14

7 13 
14

8 13
. 14

9 13 
14

10 13 
14

11 13 
14 14 15

14 1 14
15

2 14 
15

3 14 
15

4 14 
15

5 14 
15

6 14 
15

7 14 
15

8 14 
15
14
15

AXIAL SHEAR-Y

5 . 9 9 0 . 0 0
- 5 . 9 9 0 . 0 0

7 . 5 8 0 . 0 0
- 7 . 5 8 0 . 0 0

0 . 0 0 1 8 . 2 0
0 . 0 0 - 1 8 . 2 0
0 . 0 0 6 8 . 2 9
0 . 0 0 - 6 8 . 2 9

5 8 .3 6 0 . 0 0
- 5 6 . 5 8 0 . 0 0

2 3 . 5 9 0 . 0 0
- 2 3 . 5 9 0 . 0 0
- 3 3 . 8 6 0 . 0 0

3 3 . 8 6 0 . 0 0
3 0 . 0 7 0 . 0 0

- 3 0 . 0 7 0 . 0 0
6 . 1 4 0 . 0 0

- 6 . 1 4 0 . 0 0
2 6 . 9 6 0 . 0 0

- 2 6 . 9 6 0 . 0 0
1 7 . 0 8 0 . 0 0

- 1 7 . 0 8 0 . 0 0
5 . 9 9 0 . 0 0

- 5 . 9 9 0 . 0 0
7 . 5 8 0 . 0 0

- 7 . 5 8 0 . 0 0
0 . 0 0 1 8 . 2 0
0 . 0 0 - 1 8 . 2 0
0 . 0 0 6 8 . 2 9
0 . 0 0 - 6 8 . 2 9

5 6 .5 8 0 . 0 0
- 5 4 . 8 0 0 . 0 0

2 3 . 5 9 0 . 0 0
- 2 3 . 5 9 0 . 0 0
- 3 3 . 8 6 0 . 0 0

3 3 . 8 6 0 . 0 0
3 0 . 0 7 0 . 0 0

- 3 0 . 0 7 0 . 0 0
6 . 1 4 0 . 0 0

- 6 . 1 4 0 . 0 0
2 6 . 9 6 0 . 0 0

- 2 6 . 9 6 0 . 0 0
1 7 . 0 8 0 . 0 0

- 1 7 . 0 8 0 . 0 0
5 . 9 9 0 . 0 0

- 5 . 9 9 0 . 0 0
7 . 5 8 0 . 0 0

- 7 . 5 8 0 . 0 0

SHEAR-Z TORSION

- 3 . 9 7 0 . 0 0
3 . 9 7 0 . 0 0

- 3 . 0 1 0 . 0 0
3 . 0 1 0 . 0 0
0 . 0 0 6 4 . 0 4
0 . 0 0 - 6 4 . 0 4
0 . 0 0 - 1 1 9 . 3 7
0 . 0 0 1 1 9 . 3 7

1 . 0 6 0 . 0 0
- 1 . 0 6 0 . 0 0

1 . 0 2 0 . 0 0
- 1 . 0 2 , 0 . 0 0
3 1 . 3 0 0 . 0 0

- 3 1 . 3 0 0 . 0 0
2 9 . 6 3 0 . 0 0

- 2 9 . 6 3 0 . 0 0
0 . 1 1 0 . 0 0

- 0 . 1 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 . 8 1 0 . 0 0
- 1 4 . 7 1 0 . 0 0

1 4 . 7 1 0 . 0 0
- 3 . 9 7 0 . 0 0

3 . 9 7 0 . 0 0
- 3 . 0 1 0 . 0 0

3 . 0 1 0 . 0 0
0 . 0 0 6 4 . 0 4
0 . 0 0 - 6 4 . 0 4
0 . 0 0 - 1 1 9 . 3 7
0 . 0 0 1 1 9 . 3 7

1 . 0 6 0 . 0 0
- 1 . 0 6 0 . 0 0

1 . 0 2 0 . 0 0
- 1 . 0 2 0 . 0 0
3 1 . 3 0 0 . 0 0

- 3 1 . 3 0 0 . 0 0
2 9 . 6 3 0 . 0 0

- 2 9 . 6 3 0 . 0 0
0 . 1 1 0 . 0 0

- 0 . 1 1 0 . 0 0
1 . 8 1 0 . 0 0

- 1 . 8 1 0 . 0 0
- 1 4 . 7 1 0 . 0 0

1 4 . 7 1 0 . 0 0
- 3 . 9 7 0 . 0 0

3 . 9 7 0 . 0 0
- 3 . 0 1 0 . 0 0

3 . 0 1 0 . 0 0

MOM-Y MOM-Z

2 3 . 6 3 0 . 0 0
- 1 5 . 6 8 0 . 0 0

2 0 . 0 4 0 . 0 0
- 1 4 . 0 2 0 . 0 0

0 . 0 0 6 7 1 . 9 8
0 . 0 0 - 6 3 5 . 5 7
0 . 0 0 9 3 9 . 5 3
0 . 0 0 - 8 0 2 . 9 4

1 . 7 1 0 . 0 0
- 3 . 8 2 0 . 0 0

0 . 7 9 0 . 0 0
- 2 . 8 2 0 . 0 0

- 1 2 9 . 5 0 0 . 0 0
6 6 . 9 0 0 . 0 0

- 1 1 4 . 8 6 0 . 0 0
5 5 . 6 1 0 . 0 0
- 1 . 1 8 0 . 0 0

0 . 9 5 0 . 0 0
2 . 2 7 0 . 0 0

- 5 . 9 0 0 . 0 0
6 2 . 5 0 0 . 0 0

- 3 3 . 0 7 0 . 0 0
1 5 . 6 8 0 . 0 0
- 7 . 7 4 0 . 0 0
1 4 . 0 2 0 . 0 0
- 7 . 9 9 0 . 0 0

0 . 0 0 6 3 5 . 5 7
0 . 0 0 - 5 9 9 . 1 7
0 . 0 0 8 0 2 . 9 4
0 . 0 0 - 6 6 6 . 3 5

3 . 8 2 0 . 0 0
- 5 . 9 4 0 . 0 0

2 . 8 2 0 . 0 0
- 4 . 8 6 0 . 0 0

- 6 6 . 9 0 0 . 0 0
4 . 3 1 0 . 0 0

- 5 5 . 6 1 0 . 0 0
- 3 . 6 5 0 . 0 0
- 0 . 9 5 0 . 0 0

0 . 7 3 0 . 0 0
5 . 9 0 0 . 0 0

- 9 . 5 2 0 . 0 0
3 3 . 0 7 0 . 0 0
- 3 . 6 5 0 . 0 0

7 . 7 4 0 . 0 0
0 . 2 0 0 . 0 0
7 . 9 9 0 . 0 0

- 1 . 9 7 0 . 0 0
9
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MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE - -  KIP FEET

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

10 14 0 . 0 0 1 8 .2 0 0 . 0 0 6 4 . 0 4 0 . 0 0 5 9 9 . 1 7
15 0 . 0 0 - 1 8 . 2 0 0 . 0 0 - 6 4 . 0 4 0 . 0 0 - 5 6 2 . 7 7

11 14 0 . 0 0 6 8 .2 9 0 . 0 0 - 1 1 9 . 3 7 0 . 0 0 6 6 6 . 3 6
15 0 . 0 0 - 6 8 . 2 9 0 . 0 0 1 1 9 . 3 7 0 . 0 0 - 5 2 9 . 7 6

r ' 15 1 15 5 4 . 8 0 0 .0 0 1 . 0 6 0 . 0 0 5 . 9 4 0 . 0 0
; 16 - 5 3 . 0 2 0 .0 0 - 1 . 0 6 0 . 0 0 - 8 . 0 6 0 . 0 0

2 15 2 3 . 5 9 0 .0 0 1 . 0 2 0 . 0 0 4 . 8 6 0 . 0 0
. 16 - 2 3 . 5 9 0 .0 0 - 1 . 0 2 0 . 0 0 - 6 . 8 9 0 . 0 0

3 15 - 3 3 . 8 6 0 .0 0 3 1 . 3 0 0 . 0 0 - 4 . 3 1 0 . 0 0
16 3 3 . 8 6 0 .0 0 - 3 1 . 3 0 0 . 0 0 - 5 8 . 2 8 0 . 0 0

4 15 3 0 . 0 7 0 .0 0 2 9 . 6 3 0 . 0 0 3 . 6 5 0 . 0 0
16 - 3 0 . 0 7 0 .0 0 - 2 9 . 6 3 0 . 0 0 - 6 2 . 9 1 0 . 0 0

5 15 6 . 1 4 0 .0 0 0 . 1 1 0 . 0 0 - 0 . 7 3 0 . 0 0
> 16 - 6 . 1 4 0 .0 0 - 0 . 1 1 0 . 0 0 0 . 5 1 0 . 0 0

6 15 2 6 . 9 6 0 .0 0 1 . 8 1 0 . 0 0 9 . 5 2 0 . 0 0
16 - 2 6 . 9 6 0 .0 0 - 1 . 8 1 0 . 0 0 - 1 3 . 1 5 0 . 0 0

U • 7 15 1 7 . 0 8 0 .0 0 - 1 4 . 7 1 0 . 0 0 3 . 6 5 0 . 0 0
16 - 1 7 . 0 8 0 .0 0 1 4 . 7 1 0 . 0 0 2 5 . 7 8 0 . 0 0

8 15 5 . 9 9 0 .0 0 - 3 . 9 7 0 . 0 0 - 0 . 2 0 0 . 0 0
16 • - 5 . 9 9 0 .0 0 3 . 9 7 0 . 0 0 8 . 1 4 0 . 0 0

9 15 7 . 5 8 0 .0 0 - 3 . 0 1 0 . 0 0 1 . 9 7 0 . 0 0
16 - 7 . 5 8 0 .0 0 3 . 0 1 0 . 0 0 4 . 0 6 0 . 0 0

10 15 0 . 0 0 1 8 .2 0 0 . 0 0 6 4 . 0 4 0 . 0 0 5 6 2 . 7 7
16 0 . 0 0 - 1 8 . 2 0 0 . 0 0 - 6 4 . 0 4 0 . 0 0 - 5 2 6 . 3 7

11 15 0 . 0 0 6 8 .2 9 0 . 0 0 - 1 1 9 . 3 7 0 . 0 0 5 2 9 . 7 7
16 0 . 0 0 - 6 8 . 2 9 0 . 0 0 1 1 9 . 3 7 0 . 0 0 - 3 9 3 . 1 8

16 1 16 5 3 . 0 2 0 .0 0 1 . 0 6 0 . 0 0 8 . 0 6 0 . 0 0
17 - 5 1 . 2 4 0 .0 0 - 1 . 0 6 0 . 0 0 - 1 0 . 1 7 0 . 0 0

2 16 2 3 . 5 9 0 .0 0 1 . 0 2 0 . 0 0 6 . 8 9 0 . 0 0
17 - 2 3 . 5 9 0 .0 0 - 1 . 0 2 0 . 0 0 - 8 . 9 3 0 . 0 0

3 16 - 3 3 . 8 6 0 .0 0 3 1 . 3 0 0 . 0 0 5 8 . 2 8 0 . 0 0
17 3 3 . 8 6 0 .0 0 - 3 1 . 3 0 0 . 0 0 - 1 2 0 . 8 8 0 . 0 0

4 16 3 0 . 0 7 0 . 0 0 2 9 . 6 3 0 . 0 0 6 2 . 9 1 0 . 0 0
17 - 3 0 . 0 7 0 .0 0 - 2 9 . 6 3 0 . 0 0 - 1 2 2 . 1 6 0 . 0 0

5 16 6 . 1 4 0 .0 0 0 . 1 1 0 . 0 0 - 0 . 5 1 0 . 0 0
17 - 6 . 1 4 0 .0 0 - 0 . 1 1 0 . 0 0 0 . 2 9 0 . 0 0

6 16 2 6 . 9 6 0 .0 0 1 . 8 1 0 . 0 0 1 3 . 1 5 0 . 0 0
' 17 - 2 6 . 9 6 0 .0 0 - 1 . 8 1 0 . 0 0 - 1 6 . 7 7 0 . 0 0

7 16 1 7 . 0 8 0 . 0 0 - 1 4 . 7 1 0 . 0 0 - 2 5 . 7 8 0 . 0 0
17 - 1 7 . 0 8 0 . 0 0 1 4 .7 1 0 . 0 0 5 5 . 2 0 0 . 0 0

8 16 5 . 9 9 0 . 0 0 - 3 . 9 7 0 . 0 0 - 8 . 1 4 0 . 0 0
17 - 5 . 9 9 0 .0 0 3 . 9 7 0 . 0 0 1 6 . 0 9 0 . 0 0

9 16 7 . 5 8 0 . 0 0 - 3 . 0 1 0 . 0 0 - 4 . 0 6 0 . 0 0
17 - 7 . 5 8 0 .0 0 3 . 0 1 0 . 0 0 1 0 . 0 9 0 . 0 0

10 16 0 . 0 0 1 8 . 2 0 0 . 0 0 6 4 . 0 4 0 . 0 0 5 2 6 . 3 7
17 0 . 0 0 - 1 8 . 2 0 0 . 0 0 - 6 4 . 0 4 0 . 0 0 - 4 8 9 . 9 7

11 16 0 . 0 0 6 8 . 2 9 0 . 0 0 - 1 1 9 . 3 7 0 . 0 0 3 9 3 . 1 8
17 0 . 0 0 - 6 8 . 2 9 0 . 0 0 1 1 9 . 3 7 0 . 0 0 - 2 5 6 . 5 9

t__
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MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE - -  KIP FEET

MEMB LOAD JT AXIAL SHEAR-Y

1 17 5 1 .2 4 0 . 0 0
29 - 4 8 . 1 2 0 . 0 0

2 17 2 3 .5 9 0 . 0 0
29 - 2 3 . 5 9 0 . 0 0

3 17 - 3 3 . 8 6 0 . 0 0
29 3 3 .8 6 0 . 0 0

4 17 3 0 .0 7 0 . 0 0
29 - 3 0 . 0 7 0 . 0 0

5 17 6 . 1 4 0 . 0 0
29 - 6 . 1 4 0 . 0 0

6 17 2 6 .9 6 0 . 0 0
29 - 2 6 . 9 6 0 . 0 0

7 17 1 7 .0 8 0 . 0 0
29 - 1 7 . 0 8 0 . 0 0

8 17 5 .9 9 0 . 0 0
29 - 5 . 9 9 0 . 0 0

9 17 7 .5 8 0 . 0 0
29 - 7 . 5 8 0 . 0 0

10 17 0 .0 0 1 8 . 2 0
29 0 . 0 0 - 1 8 . 2 0

11 17 0 . 0 0 6 8 . 2 9
29 0 . 0 0 - 6 8 . 2 9

1 21 0 .7 8 - 0 . 2 5
22 - 9 . 6 9 3 . 1 5

2 21 7 . 9 3 - 2 . 5 8
22 - 7 . 9 3 2 . 5 8

3 21 0 .0 2 - 5 2 . 6 8
22 - 0 . 0 2 5 2 . 6 8

4 21 0 . 0 0 0 . 0 0
22 0 . 0 0 0 . 0 0

5 21 1 0 . 2 7 - 3 . 3 4
22 - 1 0 . 2 7 3 . 3 4

6 21 0 . 0 0 0 . 0 0
22 0 . 0 0 0 . 0 0

7 21 2 . 8 6 8 . 7 9
22 - 2 . 8 6 - 8 . 7 9

8 21 4 . 1 0 5 . 5 0
22 - 4 . 1 0 - 5 . 5 0

9 21 0 . 0 0 0 . 0 0
22 0 . 0 0 0 . 0 0

10 21 0 . 0 0 0 . 0 0
22 0 . 0 0 0 . 0 0

11 21 0 . 0 0 0 . 0 0
22 0 . 0 0 0 . 0 0

1 22 9 . 6 9 - 3 . 1 5
23 - 1 8 . 6 0 6 . 0 4

2 22 7 . 9 3 - 2 . 5 8
23 - 7 . 9 3 2 . 5 8

SHEAR-Z TORSION MOM-Y MOM-Z

1 . 0 6 0 . 0 0 1 0 . 1 7 0 . 0 0
- 1 . 0 6 0 . 0 0 - 1 3 . 8 8 0 . 0 0

1 . 0 2 0 . 0 0 8 . 9 3 0 . 0 0
- 1 . 0 2 0 . 0 0 - 1 2 . 4 9 0 . 0 0
3 1 . 3 0 0 . 0 0 1 2 0 . 8 8 0 . 0 0

- 3 1 . 3 0 0 . 0 0 - 2 3 0 . 4 1 0 . 0 0
2 9 . 6 3 0 . 0 0 1 2 2 . 1 6 0 . 0 0

- 2 9 . 6 3 0 . 0 0 - 2 2 5 . 8 6 0 . 0 0
0 . 1 1 0 . 0 0 - 0 . 2 9 0 . 0 0

- 0 . 1 1 0 . 0 0 - 0 . 1 0 0 . 0 0
1 . 8 1 0 . 0 0 1 6 . 7 7 0 . 0 0

- 1 . 8 1 0 . 0 0 - 2 3 . 1 2 0 . 0 0
- 1 4 . 7 1 0 . 0 0 - 5 5 . 2 0 0 . 0 0

1 4 . 7 1 0 . 0 0 1 0 6 . 7 0 0 . 0 0
- 3 . 9 7 0 . 0 0 - 1 6 . 0 9 0 . 0 0

3 . 9 7 0 . 0 0 2 9 . 9 8 0 . 0 0
- 3 . 0 1 0 . 0 0 - 1 0 . 0 9 0 . 0 0

3 . 0 1 0 . 0 0 2 0 . 6 3 0 . 0 0
0 . 0 0 6 4 . 0 4 0 . 0 0 4 8 9 . 9 7
0 . 0 0 - 6 4 . 0 4 0 . 0 0 - 4 2 6 . 2 7
0 . 0 0 - 1 1 9 . 3 7 0 . 0 0 2 5 6 . 5 9
0 . 0 0 1 1 9 . 3 7 0 . 0 0 - 1 7 . 5 6

0 . 0 0 0 . 0 0 0 . 0 0 - 2 . 1 6
0 . 0 0 0 . 0 0 0 . 0 0 - 5 . 5 7
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 - 1 1 . 7 0
0 . 0 0 0 . 0 0 0 . 0 0 - 0 . 1 4
0 . 0 0 0 . 0 0 0 . 0 0 - 2 3 9 . 1 1
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 - 1 5 . 1 5
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 3 9 . 9 1
0 . 0 0 0 . 0 0 0 . 0 0 - 2 2 . 5 5
0 . 0 0 0 . 0 0 0 . 0 0 4 7 . 5 4
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

- 3 5 . 7 5 - 1 9 6 . 6 2 0 . 0 0 0 . 0 0
3 5 . 7 5 1 9 6 . 6 2 1 6 2 . 3 2 0 . 0 0

0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

0 . 0 0 0 . 0 0 0 . 0 0 5 . 5 7
0 . 0 0 0 . 0 0 0 . 0 0 - 2 6 . 4 4
0 . 0 0 0 . 0 0 0 . 0 0 1 1 . 7 0
0 . 0 0 0 . 0 0 0 . 0 0 - 2 3 . 4 1
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MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE —  KIP FEET

£ - / / /

23

24

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

3 22 0 . 0 2 - 5 2 . 6 9 0 . 0 0 0 . 0 0 0 . 0 0 2 3 9 . 1 1
23 - 0 . 0 2 5 2 .6 9 0 . 0 0 0 . 0 0 0 . 0 0 - 4 7 8 . 3 1

4 22 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 22 1 0 . 2 7 - 3 . 3 4 0 . 0 0 0 . 0 0 0 . 0 0 1 5 . 1 5
23 - 1 0 . 2 7 3 . 3 4 0 . 0 0 0 . 0 0 0 . 0 0 - 3 0 . 3 1

6 22 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 22 2 . 8 6 8 . 7 9 0 . 0 0 0 . 0 0 0 . 0 0 - 3 9 . 9 1
23 - 2 . 8 6 - 8 . 7 9 0 . 0 0 0 . 0 0 0 . 0 0 7 9 . 8 1

8 22 4 . 1 0 5 . 5 0 0 . 0 0 0 . 0 0 0 . 0 0 - 4 7 . 5 4
23 - 4 . 1 0 - 5 . 5 0 0 . 0 0 0 . 0 0 0 . 0 0 7 2 . 5 2

9 22 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 22 0 . 0 0 0 . 0 0 - 3 5 . 7 5 - 1 9 6 . 6 3 - 1 6 2 . 3 1 0 . 0 0
23 0 . 0 0 0 . 0 0 3 5 . 7 5 1 9 6 . 6 3 3 2 4 . 6 4 0 . 0 0

H 22 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

1 23 0 . 0 0 - 1 9 . 5 5 0 . 0 0 0 . 0 0 0 . 0 0 2 6 . 4 4
24 0 . 0 0 2 3 . 8 5 0 . 0 0 0 . 0 0 0 . 0 0 - 7 1 . 6 2

2 23 0 . 0 0 - 8 . 3 4 0 . 0 0 0 . 0 0 0 . 0 0 2 3 . 4 1
24 0 . 0 0 8 . 3 4 0 . 0 0 0 . 0 0 0 . 0 0 - 4 0 . 7 7

3 23 - 5 0 . 1 0 - 1 6 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 4 7 8 . 3 1
24 5 0 . 1 0 1 6 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 - 5 1 2 . 2 5

4 23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
24 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 23 0 . 0 0 - 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 3 0 . 3 1
24 0 . 0 0 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 - 5 2 . 7 9

6 23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
24 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 23 9 . 2 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 7 9 . 8 1
24 - 9 . 2 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 7 9 . 8 1

8 23 6 . 5 0 - 2 . 2 0 0 . 0 0 0 . 0 0 0 . 0 0 - 7 2 . 5 2
24 - 6 . 5 0 2 . 2 0 0 . 0 0 0 . 0 0 0 . 0 0 6 7 . 9 4

9 23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
24 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 23 0 . 0 0 0 . 0 0 - 3 5 . 7 5 - 3 6 9 . 5 1 8 6 . 6 7 0 . 0 0
24 0 . 0 0 0 . 0 0 3 5 . 7 5 3 6 9 .5 1 - 1 2 . 2 5 0 . 0 0

11 23 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
24 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

1 24 - 1 . 0 6 1 9 . 1 8 0 . 0 0 0 . 0 0 0 . 0 0 6 2 . 4 4
25 1 . 0 6 - 4 . 7 5 0 . 0 0 0 . 0 0 0 . 0 0 2 1 . 3 2

2 24 - 1 . 0 2 3 . 7 7 0 . 0 0 0 . 0 0 0 . 0 0 3 1 . 3 2
25 1 . 0 2 - 3 . 7 7 0 . 0 0 0 . 0 0 0 . 0 0 - 4 . 9 5

3 24 - 2 6 . 2 9 7 7 . 1 6 0 . 0 0 0 . 0 0 0 . 0 0 6 9 1 . 1 2
25 2 6 . 2 9 - 7 7 . 1 6 0 . 0 0 0 . 0 0 0 . 0 0 - 1 5 0 . 9 9

4 24 2 5 . 4 7 2 9 . 5 3 0 . 0 0 0 . 0 0 0 . 0 0 2 0 8 . 6 9
25 - 2 5 . 4 7 - 2 9 . 5 3 0 . 0 0 0 . 0 0 0 . 0 0 - 1 . 9 7
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/W /Z ,
MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE —  KIP FEET

MEMB LOAD JT

5 24 25
6 24 25
7 24 

25
8 24 

25
9 24 25
10 24 

25
11 24

25
25 1 25

26
2 25 

26
3 25 26
4 25 26
5 25 26
6 25 26
7 25 

26
8 25 26
9 25 26
10 25 

26
11 25 

26

AXIAL SHEAR-Y

- 0 . 1 1 4 . 6 6
0 . 1 1 - 4 . 6 6

- 1 . 8 1 - 5 . 3 6
1 . 8 1 5 . 3 6

- 3 . 7 7 - 1 7 . 0 8
3 . 7 7 1 7 . 0 8
3 . 9 7 - 5 . 9 9

- 3 . 9 7 5 . 9 9
- 3 . 4 9 - 5 . 3 8

3 . 4 9 5 . 3 8
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

- 1 . 0 6 3 . 9 2
1 . 0 6 1 4 . 8 1

- 1 . 0 2 - 2 . 4 9
1 . 0 2 2 . 4 9

- 3 1 . 3 0 3 3 . 8 6
3 1 . 3 0 - 3 3 . 8 6
2 5 . 4 7 2 9 . 5 3

- 2 5 . 4 7 - 2 9 . 5 3
- 0 . 1 1 4 . 6 6

0 . 1 1 - 4 . 6 6
- 1 . 8 1 - 5 . 3 6

1 . 8 1 5 . 3 6
- 3 . 7 7 - 1 7 . 0 8

3 . 7 7 1 7 . 0 8
3 . 9 7 - 5 . 9 9

- 3 . 9 7 5 . 9 9
- 3 . 4 9 - 5 . 3 8

3 . 4 9 5 . 3 8
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

SHEAR-Z TORSION

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

1 7 . 5 5 - 2 1 1 . 4 4
- 1 7 . 5 5 2 1 1 . 4 4

3 . 2 1 4 2 4 . 1 8
- 3 . 2 1 - 4 2 4 . 1 8

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

- 1 8 . 2 0 - 4 0 8 . 0 7
1 8 . 2 0 4 0 8 . 0 7

3 . 2 1 4 2 4 . 1 8
- 3 . 2 1 - 4 2 4 . 1 8

MOM-Y MOM-Z

0 . 0 0 5 0 .5 9
0 . 0 0 - 1 8 . 0 0
0 . 0 0 - 1 5 . 9 7
0 . 0 0 - 2 1 . 5 7
0 . 0 0 - 1 8 2 . 6 6
0 . 0 0 6 3 . 0 7
0 . 0 0 - 8 5 . 9 3
0 . 0 0 4 3 . 9 7
0 . 0 0 - 2 8 . 9 5
0 . 0 0 - 8 . 6 9

4 9 . 7 2 0 . 0 0
- 1 7 2 . 5 7 0 . 0 0

- 8 7 . 7 6 0 . 0 0
6 5 . 3 1 0 . 0 0

0 . 0 0 - 2 1 . 3 2
0 . 0 0 - 2 8 . 1 0
0 . 0 0 4 . 9 5
0 . 0 0 - 2 7 . 5 5
0 . 0 0 1 7 8 .4 9
0 . 0 0 1 2 9 . 0 3
0 . 0 0 1 . 9 7
0 . 0 0 2 6 6 . 2 3
0 . 0 0 1 8 . 0 0
0 . 0 0 2 4 . 2 9
0 . 0 0 2 1 . 5 7
0 . 0 0 - 7 0 . 2 6
0 . 0 0 - 6 3 . 0 7
0 . 0 0 - 9 2 . 0 9
0 . 0 0 - 4 3 . 9 7
0 . 0 0 - 1 0 . 4 7
0 . 0 0 8 . 6 9
0 . 0 0 - 5 7 . 5 2

1 7 2 . 5 7 0 . 0 0
- 7 . 2 8 0 . 0 0

- 6 5 . 3 1 0 . 0 0
3 6 . 2 0 0 . 0 0

26 4 . 8 7 - 1 5 . 3 6 0 . 0 0 0 . 0 0
27 - 5 . 4 6 1 6 . 8 7 0 . 0 0 0 . 0 0
26 1 . 1 4 - 5 . 7 2 0 . 0 0 0 . 0 0
27 - 1 . 1 4 5 . 7 2 0 . 0 0 0 . 0 0
26 - 4 1 . 4 8 2 0 . 1 4 0 . 0 0 0 . 0 0
27 4 1 . 4 8 - 2 0 . 1 4 0 . 0 0 0 . 0 0
26 1 2 . 9 6 3 6 . 7 8 0 . 0 0 0 . 0 0
27 - 1 2 . 9 6 - 3 6 . 7 8 0 . 0 0 0 . 0 0
26 2 . 1 3 - 5 . 7 6 0 . 0 0 0 . 0 0
27 - 2 . 1 3 5 . 7 6 0 . 0 0 0 . 0 0
26 0 . 2 6 - 5 . 6 5 0 . 0 0 0 . 0 0
27 - 0 . 2 6 5 . 6 5 0 . 0 0 0 . 0 0

0 . 0 0 3 1 . 2 4
0 . 0 0 - 4 7 . 1 3
0 . 0 0 2 7 . 5 5
0 . 0 0 - 3 3 . 1 9
0 . 0 0 - 1 2 9 . 0 3
0 . 0 0 1 4 8 . 8 9
0 . 0 0 - 2 6 6 . 2 3
0 . 0 0 3 0 2 .4 9
0 . 0 0 - 2 4 . 2 9
0 . 0 0 1 8 . 6 0
0 . 0 0 7 0 . 2 6
0 . 0 0 - 7 5 . 8 4

6
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& - H 3
MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE —  KIP FEET

MEMB LOAD JT

7 26 
27

8 26 
27

9 2627
10 26 

27
11 26

27
27 1 27

28
2 27 

28
3 27 

28
4 27 

28
5 27 

28
6 27 

28
7 27 

28
8 27 28
9 27 

28
10 27 

28
11 27 

28
28 1 2829

2 28 
29

3 28 
29

4 28 
29

5 28 
29

6 28 29
7 28 298 28 29

AXIAL SHEAR-Y

1 1 . 3 2 - 1 3 . 9 2
- 1 1 . 3 2 1 3 . 9 2

5 . 8 8 - 4 . 1 4
- 5 . 8 8 4 . 1 4
- 1 . 2 9 - 6 . 2 8

1 . 2 9 6 .2 8
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

7 . 8 3 - 2 3 . 0 0
- 8 . 8 8 2 5 . 7 1

4 . 1 7 - 1 3 . 4 9
- 4 . 1 7 1 3 . 4 9

- 4 1 . 4 5 2 0 . 1 9
4 1 . 4 5 - 2 0 . 1 9

- 2 7 . 7 5 3 . 3 9
2 7 . 7 5 - 3 . 3 9

2 . 1 3 - 5 . 7 7
- 2 . 1 3 5 . 7 7

4 . 1 8 - 1 5 . 7 2
- 4 . 1 8 1 5 .7 2
1 5 . 6 1 - 1 2 . 2 5

- 1 5 . 6 1 1 2 . 2 5
5 . 8 8 - 4 . 1 4

- 5 . 8 8 4 . 1 4
5 . 5 6 - 5 . 3 7

- 5 . 5 6 5 . 9 7
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

- 1 . 0 6 - 2 7 . 1 8
1 . 0 6 2 8 . 8 6

- 1 . 0 2 - 1 4 . 0 8
1 . 0 2 1 4 .0 8

- 3 1 . 3 0 3 3 . 8 6
3 1 . 3 0 - 3 3 . 8 6

- 2 4 . 6 3 1 3 . 2 3
2 4 . 6 3 - 1 3 . 2 3
- 0 . 1 1 - 6 . 1 4

0 . 1 1 6 . 1 4
- 1 . 8 1 - 1 6 . 1 6

1 . 8 1 1 6 . 1 6
1 0 . 0 9 - 1 7 . 0 8

- 1 0 . 0 9 1 7 .0 8
3 . 9 7 - 5 . 9 9

- 3 . 9 7 5 . 9 9

SHEAR-Z TORSION

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

- 1 8 . 2 5 - 3 8 2 . 7 0
1 8 . 2 5 3 8 2 . 7 0

3 . 2 1 4 0 8 . 2 4
- 3 . 2 1 - 4 0 8 . 2 4

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

- 1 8 . 2 0 - 3 8 2 . 8 8
1 8 . 2 0 3 8 2 . 8 8

- 3 2 . 5 6 1 6 5 . 0 4
3 2 . 5 6 - 1 6 5 . 0 4

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

MOM-Y MOM-Z

0 . 0 0 9 2 . 0 9
0 . 0 0 - 1 0 5 . 8 1
0 . 0 0 1 0 . 4 7
0 . 0 0 - 1 4 . 5 5
0 . 0 0 5 7 .5 2
0 . 0 0 - 6 3 . 7 0

- 1 4 1 . 7 9 0 . 0 0
1 5 9 .7 8 0 . 0 0
1 2 0 . 7 3 0 . 0 0

- 1 2 3 . 9 3 0 . 0 0

0 . 0 0 4 6 . 2 2
0 . 0 0 - 8 9 . 2 2
0 . 0 0 3 3 . 1 9
0 . 0 0 - 5 7 . 0 0
0 . 0 0 - 1 4 8 . 8 9
0 . 0 0 1 8 4 . 5 2
0 . 0 0 7 8 . 6 5
0 . 0 0 - 7 2 . 6 7
0 . 0 0 - 1 8 . 6 0
0 . 0 0 8 . 4 3
0 . 0 0 7 5 . 8 4
0 . 0 0 - 1 0 3 . 5 8
0 . 0 0 7 2 . 0 6
0 . 0 0 - 9 3 . 6 9
0 . 0 0 1 4 . 5 5
0 . 0 0 - 2 1 . 8 6
0 . 0 0 - 0 . 1 7
0 . 0 0 - 1 0 . 3 6

- 1 5 9 . 3 4 0 . 0 0
1 9 1 . 4 7 0 . 0 0

2 8 . 6 4 0 . 0 0
2 8 . 8 4 0 . 0 0

0 . 0 0 8 9 . 2 2
0 . 0 0 - 1 2 7 . 1 9
0 . 0 0 5 7 . 0 0
0 . 0 0 - 7 6 . 0 9
0 . 0 0 - 1 8 4 . 5 2
0 . 0 0 2 3 0 . 4 1
0 . 0 0 7 2 . 6 7
0 . 0 0 - 5 4 . 7 4
0 . 0 0 - 8 . 4 3
0 . 0 0 0 . 1 0
0 . 0 0 1 0 3 . 5 8
0 . 0 0 - 1 2 5 . 4 9
0 . 0 0 9 3 . 6 9
0 . 0 0 - 1 1 6 . 8 4
0 . 0 0 2 1 . 8 6
0 . 0 0 - 2 9 . 9 8
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MEMBER END FORCES STRUCTURE TYPE = SPACE 

ALL UNITS ARE —  KIP FEET

6 - t / f

29

30

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

9 28 3 . 0 1 - 7 . 5 8 0 . 0 0 0 . 0 0 0 . 0 0 1 0 . 3 6
29 - 3 . 0 1 7 . 5 8 0 . 0 0 0 . 0 0 0 . 0 0 - 2 0 . 6 3

10 28 0 . 0 0 0 . 0 0 - 1 8 . 1 9 - 4 2 6 . 2 7 - 3 9 . 3 8 0 . 0 0
29 0 . 0 0 0 . 0 0 1 8 . 1 9 4 2 6 . 2 7 6 4 . 0 3 0 . 0 0

11 28 0 . 0 0 0 . 0 0 - 3 2 . 5 4 1 4 3 . 3 1 - 8 6 . 7 8 0 . 0 0
29 0 . 0 0 0 . 0 0 3 2 . 5 4 - 1 4 3 . 3 1 1 3 0 . 8 8 0 . 0 0

1 29 0 . 0 0 1 9 . 2 6 0 . 0 0 0 . 0 0 0 . 0 0 1 4 1 . 0 7
30 0 . 0 0 - 1 0 . 6 0 0 . 0 0 0 . 0 0 0 . 0 0 - 3 6 . 5 7

2 29 0 . 0 0 9 . 5 1 0 . 0 0 0 . 0 0 0 . 0 0 8 8 . 5 7
30 0 . 0 0 - 9 . 5 1 0 . 0 0 0 . 0 0 0 . 0 0 - 2 2 . 0 0

3 29 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

4 29 5 . 0 0 4 3 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 2 8 0 . 6 0
30 - 5 . 0 0 - 4 3 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 2 2 . 5 0

5 29 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 29 0 . 0 0 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 1 4 8 . 6 0
30 0 . 0 0 - 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 - 7 3 . 0 0

7 29 - 4 . 6 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 0 . 1 5
30 4 . 6 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 1 0 . 1 5

8 29 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

9 29 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 29 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

11 29 0 . 0 0 0 . 0 0 3 5 . 7 5 1 6 0 .8 8 - 2 5 0 . 2 5 0 . 0 0
30 0 . 0 0 0 . 0 0 - 3 5 . 7 5 - 1 6 0 . 8 8 0 . 0 0 0 . 0 0

1 30 0 . 0 0 9 . 9 2 0 . 0 0 0 . 0 0 0 . 0 0 3 6 . 5 7
31 _ 0 . 0 0 - 5 . 3 0 0 . 0 0 0 . 0 0 0 . 0 0 - 8 . 1 4

2 30 0 . 0 0 3 . 2 6 0 . 0 0 0 . 0 0 0 . 0 0 2 2 . 0 0
31 0 . 0 0 - 3 . 2 6 0 . 0 0 0 . 0 0 0 . 0 0 - 9 . 8 4

3 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

4 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 30 0 . 0 0 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 7 3 . 0 0
31 0 . 0 0 - 1 0 . 8 0 0 . 0 0 0 . 0 0 0 . 0 0 - 3 2 . 6 5

7 30 - 4 . 6 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 0 . 1 5
31 4 . 6 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 1 0 . 1 5

8 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

9 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
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MEMBER END FORCES STRUCTURE TYPE = SPACE
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ALL UNITS ARE —  KIP FEET

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

11 30 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

31 1 31 3 . 1 1 4 . 2 9 0 . 0 0 0 . 0 0 0 . 0 0 8 . 1 4
32 - 0 . 4 0 - 0 . 5 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 8 9

2 31 1 . 9 1 2 . 6 3 0 . 0 0 0 . 0 0 0 . 0 0 9 . 8 4
32 - 1 . 9 1 - 2 . 6 3 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

3 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

4 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 31 6 . 3 5 8 . 7 4 0 . 0 0 0 . 0 0 0 . 0 0 3 2 . 6 5
32 - 6 . 3 5 - 8 . 7 4 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 31 - 3 . 7 4 2 . 7 2 0 . 0 0 0 . 0 0 0 . 0 0 1 0 . 1 5
32 3 . 7 4 - 2 . 7 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

8 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

9 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 31 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

11 31 0 . 0 0 0 . 0 0 o .o o 0 . 0 0 0 . 0 0 0 . 0 0
32 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

32 1 21 0 . 2 5 0 . 0 0 - 0 . 7 8 0 . 0 0 2 . 1 6 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

2 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

3 21 5 2 . 6 8 0 . 0 0 - 0 . 0 3 0 . 0 0 0 . 1 4 0 . 0 0
33 - 5 2 . 6 8 0 . 0 0 0 . 0 3 0 . 0 0 0 . 0 0 0 . 0 0

4 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

8 21 - 5 . 5 0 0 . 0 0 - 4 . 1 0 0 . 0 0 2 2 . 5 5 0 . 0 0
33 5 . 5 0 0 . 0 0 4 . 1 0 0 . 0 0 0 . 0 0 0 . 0 0

9 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 21 0 . 0 0 3 5 . 7 5 0 . 0 0 0 . 0 0 0 . 0 0 1 9 6 . 6 2
33 0 . 0 0 - 3 5 . 7 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

11 21 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
33 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

33 1 25 0 . 8 2 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 , 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
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ALL UNITS ARE —  KIP FEET

MEMB

34

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

2 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

3 25 4 3 . 3 0 5 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 2 7 . 5 0
34 - 4 3 . 3 0 - 5 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

4 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

8 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

9 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 25 0 . 0 0 0 . 0 0 - 3 5 . 7 5 0 . 0 0 1 9 6 . 6 2 0 . 0 0
34 0 . 0 0 0 . 0 0 3 5 . 7 5 0 . 0 0 0 . 0 0 0 . 0 0

11 25 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
34 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

1 26 1 . 0 3 0 . 0 0 - 0 . 7 5 0 . 0 0 3 . 1 5 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

2 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

3 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

4 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

5 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

6 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

7 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 ,  00 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

8 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

9 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

10 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

11 26 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
35 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

27 6.57 0 .00 0 .00 0 .00 0 .00
36 - 0 . 5 4 0 .00 0 .00 0 .00 0 .00
27 8 .34 0 .00 0 .00 0 .00 0 .0 0
36 - 8 . 3 4 0.00 0 .00 0 .00 0 .00
27 o.'oo 0 .00 0 .00 0 .00 0 .00
36 0.00 0 .00 0 .00 0 .00 0 .0 0

- 0 . 9 1
0 . 9 10.000.000.000.003
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MAGRAIL 35 DEGREE BANK PAGE

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE —  KIP FEET

MEMB

38

LOAD JT AXIAL

6 30 0 . 0 0
38 0 . 0 0

7 30 0 . 0 0
38 0 . 0 0

8 30 0 . 0 0
38 0 . 0 0

9 30 0 . 0 0
38 0 . 0 0

10 30 0 . 0 0
38 0 . 0 0

11 30 0 . 0 0
38 0 . 0 0

1 32 . 0 . 5 5
39 0 . 0 0

2 32 0 . 0 0
39 0 . 0 0

3 32 0 . 0 0
39 0 . 0 0

4 32 0 . 0 0
39 0 . 0 0

5 32 0 . 0 0
39 0 . 0 0

6 32 0 . 0 0
39 0 . 0 0

7 32 0 . 0 0
39 0 . 0 0

8 32 0 . 0 0
39 0 . 0 0

9 32 0 . 0 0
39 0 . 0 0

10 32 0 . 0 0
39 0 . 0 0

11 32 0 . 0 0
39 0 - 0 0

SHEAR-Y SHEAR-Z

0.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00 0.00
0 .0 0  - 3 5 . 7 5
0 .00  3 5 .7 5

0.00 -0.400.00 0.000.00 0.000.00 0.00
0 . 0 0  0 .0 00.00 0.00
0 . 0 0  0 .0 0
0 . 0 0  0 .0 0
0 . 0 0  0 .0 0
0 . 0 0  0 .0 0
0 . 0 0  0 .0 00.00 0.000.00 0.00
0 . 0 0  0 .0 0
0 . 0 0  0 .0 00.00 0.00
0 . 0 0  0 .0 0
0 . 0 0  0 .0 0
0 . 0 0  0 .0 00.00 0.000.00 0.000.00 0.00

TORSION MOM-Y

0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 1 6 0 . 8 7
0 . 0 0 0 . 0 0

0 . 0 0 0 . 8 9
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 - 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0
0 . 0 0 0 . 0 0

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

20 6 . * PLOT
20 7 . * PLOT
2 0 8 . * PLOT
2 0 9 . FINISH

DISPLACEMENT FILE 
SECTION FILE 
BENDING FILE

* * * * * * * * * * * * * * *  end of  st a a d - i i i  * * * * * * * * * * * * * * *

* * * * * *  DATE= JUL 2 2 , 1 9 9 2  TIME= 9 : 2 5 : 5 4  * * * * * *

-•* * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* FOR QUESTIONS ON S T A A D -III /IS D S , CONTACT: *

n n n m  T v n p r t  r* t r7 1 A \  O T / l - O n O O

NO. 48

^ W /8

MOM-Z

0.000.000.000.000.000.000.000.000.000.000.000.00
0.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.00
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MAGNEPLANE INTERNATIONAL - SYSTEM CONCEPT DEFINITION REPORT
SUPPLEMENT C

BACKUP MATERIALS-MAGWAY STRUCTURE
MECHANICAL SWITCH (Report reference 3.2.2.d & 5.3.2.22)
The following pages offer additional preliminary design 
information for the design of the mechanical switch. The 
mechanical switch system is the alternate switching system. 
The baseline switching system is the MAGSWITCH as discussed 
.in section 3.2.2.d of the report.
As shown on the layout on page M-l, the total length of 
switch to satisfy ride quality requirements at 100 m/s is 252 
meters. this is made up of a spiral length ot 100 m and a 
horizontal curve with a 4632 m radius. The crossover can 
simply be made up of two switches as shown on page M-3. This 
is possible if the guideways are spaced at 9 meters c to c at 
this location. If it is desired to hold a 5.5 m guideway c 
to c spacing, an arrangement as shown on pages M-5 and M-6 is 
possible. Note that two guideway sections are required to 
move in tandem due to clearances, but that the total length
of crossover is shorter. We have elected to baseline
crossover A at this time. M-7 shows crossover C & D which 
shows possible arrangements for transitioning from a 5.5 m 
spacing to a 9 m spacing at the crossover area.
CONTENTS:
M-l thru M-7 Layouts
M-8 Switch segments
M-9 Switch joint clearances
M-10 thru M-13 Switch hydraulics
M-14 & 15 Carriage loading
M-16 & 17 Switch Drawings
M-18 & 19 Switch Description

l



S W I T C H - A
SCALEi HORIZ. Ii5000 

VERT. 1j500

Curve Sst Typo: SPIRAL CIRCULAR SPIRAL 
STATION EASTING NORTHING

TS
SC
CC

OtOOO.OO 
OtIOO.OO ̂ 431577.64

431677.64
431627.64

32838.34
32838.70
37470.43

Lsngth:
Angle: 

Constant: 
Offset: 

Lang Tangent: 
Short Tangent: 

Lang Chard: 
X: 
Y:

100.00
0*37'06.52'L

680.59
0.00
66.67
33.33
100.00
100.00
0.36

100.00 
0*37*06.52*L 

680.59 
0.00 
66.67 
33.33 
100.00 
100.00 
0.36

Rad ius: 4632 .00
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SWITCH-A
SCALE: HORIZ. 1:5000 

VERT. U500

H ' Z .

I i

N O R M A L  P O S I T I O N

S W I T C H E D  P O S I T I O N
\'

t 
•
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C R O S S - O V E R  A
SCALE: HORIZ. 1:5008 VERT. 1.-500

i Curve Set Type: SPIRAL CIRCULAR SPIRAL
STATION EASTING NORTHING

PI 0+129.91 438919.32 32283.40TS 0+000.00 438789.41 32283.40SC 0+100.00 438889.41 32283.76CC 438839.41 36915.49
, i cs 0+159.80 438949.19 32284.79ST 0+259.80 439049.15 32287.88

Length: 100.00 100.00
Angle: 0*37'06.52'L 0*37'06.52"LConstant: 680.59 680.59

r1 Offsett 0.00 0.00Long Tangent: 66.67 66.67- Short Tangent: 33.33 33.33Long Chard: 100.00 100.00X: 100.00 100.00
1

Y: 0.36 0.36
) Radius: 4632.00r-- Delta: 0*44'22.85'L

Length: 59.80
Tangent: 29.90

Degree of Curve: 1*14*13.04'

Curve Set Type: SPIRAL CIRCULAR SPIRAL
1 f STATION EASTING NORTHING
(rJ» PI 0+390.82 439180.09 32292.40TS 0+260.91 439050.26 32287.92sc 0+360.91 439150.21 32291.01
f  ' CC 439260.00 27660.31

: l If'
cs 0+420.71 439210.00 32292.04ST 0+520.71 439310.00 32292.40

Length: 100.00 100.00
Angle: 0*37'06.52*R 0* 37'06.52"R

Constant: 680.59 680.59
Offset: 0.00 0.00■1

* '/
Lang Tangent: 66.67 66.67
Short Tangent: 33.33 33.33* Lang Chard: 100.00 100.00X: 100.00 100.00Y: ' 0.36 0.36

■ l' Radius: 4632.00
Delta: 0*44'22.85'R

> Length: 59.80
Tangent: 29.90

Degree of Curve: . 1M4M3.04*

i
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CROSS-OVER A
SCALE: HORIZ. 1:5000 VERT. 1:500

CROSS-OVER AREA

R.0M 9.0M

C - f >■ ■  ■■ ............"V - ■ ■ ------------------ :---------------------------------------------------

N O R M A L  P O S I T I O N
n

CROSS-OVER AREA

■ * l i

R.0M
f „ ____ ^ —  !

C R O S S - O V E R  P O S I T I O N

!/

' *

/l

l
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C R O S S - O V E R  B
SCALE: HQRIZ. 1:5000 

VERT. L500

Curve Set Type:

i il

SPIRAL CIRCULAR SPIRAL 
STATION EASTING NORTHING

PI 0+108.67 438778.09 31056.71
TS 0+000.00 438669.42 31056.71SC 0+100.00 438769.42 31057.06cc 438719.42 35688.79cs 0+117.34 438786.75 31057.28ST 0+217.34 438866.73 31059.46

Length: 100.00 100.00
Angle: 0*37'06.52'L 0*37*06.52

Constant: 680.59 680.59Offset: 0.00 0.00Long Tangent: 66.67 66.67
Short Tangent: 33.33 33.33

Long Chard: 100.00 100.00
X: 100.00 100.00Y: 0.36 0.36

Radius: 4632.00
Delta: 0*12*51.95*LLength: 17.34

Tangent: 8.67
agree of Curve: 1*14*13.04*

-TA Curve Set Type: SPIRAL CIRCULAR SPIRAL
I 1

STATION EASTING NORTHING

u PI 0+326.21 438995.17 31062.21TS 0+217.53 438886.53 31059.45
SC 0+317.53 438986.51 31061.63

XT'* CC 439053.84 26430.12
\ 1 CS 0+334.87 439003.84 31061.85
j !i ST 0+434.87 439103.84 31062.21

Length: 100.00 100.00
Angle: 0*37*06.52*R 0*37*06.52*R

Constant: 680.59 680.59
1 Offset: 0.00 0.00

11 Long Tangent: 66.67 66.67
Short Tangent: . 33.33 33.33

Long Chard: 100.00 100.00
X: 100.00 100.00
Y: 0.36 0.36

1 ,, Radius: 4632.00
Delta: 0*12*51.95*R

1 Length: 17.34
Tangent: 8.67

Degree of Curve: 1*14*13.04*

J



CROSS-OVER B
SCALE: HORIZ. 1:5000 VERT. 1:500

CROSS-OVER AREA

t
5.5WI _______ ___________ ___ 5.5MI

— L -------65------------ --------'.V. ■ • " ...... ................................ €5--------------

N O R M A L  P O S I T I O N

C R O S S - O V E R  P O S I T I O N  2



I
M - 7

CROSS-OVER C
SCALE: HORIZ. 1:20000 

VERT. 1:2000

CROSS-OVER D
SCALE: HORIZ. 1:20000 

VERT. 1:2000

©  ©  ©
Length: 
Angie: 

Constant: 
Offset: 

Long Tangent: 
Short Tangent: 

Long Chora: X: 
Y:

100.00
o*37'06.52"

680.590.0066.67
33.33100.00100.00
0.36

Length: 
Angle: Constant: 

Offset: 
Long Tangent: 

Short Tangent: 
Long Chora: x:

Y:

100.00 
0* 37'06.52" 

680.59 0.00 66.67 
33.33 100.00 100.00 
0.36

Length: 
Angle: Constant: 

Offset: 
Long Tangent: 

Short Tangent: 
Long Chord: X: 

Y:

100.00 0* 37'06.52 
580.59 0.00 66.67 
33.33 100.00 100.00 
0.36

Radius: 
Delta: 

Length: 
Tangent: 

Degree of Curve:

4632.00 1 * 08'27.28" 92.24 
46.121 • 1 4'1 3.04 "

Radius:
Detta:

Length:
Tangent:

Degree of Curve:

4632.00 
1•08'27.28" 

92.24 
46.121*14'13.04"

Radius: 
Delta: 

Length: 
Tangent: 

Degree of Curve:

4632.00 2* 45'46.89 
223.37 
111.71 1*14'13.04
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MECHANICAL SWITCH DESCRIPTION
Design Parameters

•  Magneplane speed through undeflected switch 134 m/s•  Magneplane speed through deflected switch 100 m/s•  Maximum lateral acceleration 0.16 gee
Description of Mechanical Switch System

Magneplane guideways will be provided with two types of mechanical switches. An exit switch and a crossover switch. See Sheets M-l through M-7. Both switches are designed for a vehicle speed of 100 meters per second. The switches consist of nine meter long guideway trough sections pinned together and mounted on carriages. The joints between the guideway trough sections are similar to the typical trough expansion joint except that each end of the section is supported directly from the steel truss. TTiese joints allow the nine meter long sections to conform to either the undeflected or deflected configuration. Each carriage travels on rails on concrete beams. The length of travel varies up to a maximum travel of 4.5m at the last 
cylinder. A hydraulic cylinder located on the concrete beam moves the guideway sections between switch positions. The carriages are supported by four 27" diameter crane track wheels on 175 Lb/Yd rails and have four (4) side thrust rollers and four (4) hook-type latches. An extendable tounge connector in the stationary levitation sheet beam is provided for each switch position to connect the last moveable switch section to either fixed guideway at the switch outlet. Stops are provided for the carriages in each switch position. Switches are designed for minimum length by transitioning to fixed guideway as soon as centerline spacing between outlets provides sufficient clearance for side-by-side guideway sections. The first fixed guideway sections at the switch exit are narrower than the standard fixed guideway sections to provide clearance to minimize switch length.
Switches installed in cold climate locations will have a cold weather kit to maintain switch hydraulic system at minimum operating temperature and prevent ice formation on critical parts. Ice scrapers will be provided at each carriage wheel and the hydraulic system will be sized to 
operate the switch with ice on the carriage tracks.
Mechanical Switch Power System

Each switch section with its carriage weighs approximately 10,000 kilograms. Power to move each section is provided by a hydraulic cylinder. All the cylinders in a switch system are connected to a 1000 psi hydraulic oil supply system consisting of two (2) 50 gpm hydraulic pumping units, four (4) 50 gallon and four (4) 15 gallon accumulators and a 250 gallon return oil tank. Power to operate hydraulic pumping units will be obtained from the guideway 480 
VAC power system.



The accumulators provide sufficient capacity to actuate all switch sections within 12 seconds and then return the switch to its initial (mainline) position within 20 seconds after the vehicle passes through the switch. Electric power for solenoid controls will be obtained from transformers reducing 480 volt guideway power to 240 VAC. The hydraulic pumping units will recharge all accumulators within 5 minutes to allow the switch to recycle.
All hydraulic cylinders will be controlled by electric solenoid operated hydraulic flow control valves. Deceleration control valves will be provided on the larger cylinders which operate the 
switch sections with longest travel.
Sequence of Operation

Guideway control system will initiate a switching operation in the following sequence:
1. Initial switch operation requirement signal2. Confirm exit of preceding vehicle from switch3. Confirm correct vehicle is approaching switch4. Confirm switch is ready to operate4.1 Confirm hydraulic pressure in accumulators4.2 Confirm power to hydraulic controls5. Initiate switch operation3.1 Retract end switch section connector tounge

5.2 Disengage carriage hold-down hooks5.3 Initiate motion of last switch section5.4 Initiate motion of remaining switch sections in sequence5.5 Decelerate motion of switch sections approaching end of travel
5.6 Stop switch sections in correct positions5.7 Latch switch sections in correct positions5.8 Extend connector tounge
5.9 Begin recharge of hydraulic accumulators5.10 Send signal to control system to indicate switch correctly actuated

Switch Operation Monitoring Requirements

1. Hydraulic pressure2. Position of switch
3. Switch in motion4. Switch locked in position5. Time to complete switch operation6. Vehicle entering and leaving switch7. Ambient temperature8. Status of cold weather switch heater when installed (on/off indicator)
9. Temperature of hydraulic oil10. Velocity of travel for final (longest travel) switch segment actuator cylinder
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UNIT OTYt COST/ OTY/ COST/ OTY/ COST/COST ELEMENT UNIT COST MILE MILE MILE MILE MILE MILEEXCAVATION CY $ 4.06 343,200 1,392.243 549.100 2,227,508 776,200 3,148,773-------  HAUL CY $5.61 310,900 1,745,40B 508,100 2,852,499 726,900 4,080.853— . BACKFILL CY $6.94 32,300 224,244 41,000 284,644 49,300 342,267 -------------SHEETPILINS SF $7.56 343,200 2,594,592 425.000 3,213,000 500,000 3,780,000NATERPROOFINS LOT - - 561.632 - 780,730 - 933,671SURVEY LOT - - 28,980 - 31,500 - 34,020BOTTOM SLAB CY $195.46 20,900 4,085,062 27.200 5,316.444 32,500 6,352,369------  NALLS CY $316.17 17,500 5,532,951 29.000 9,168,890 38,600 12,204,109—..— TOP SLAB CY $324.83 10,700 3,475,727 17,000 5,522,IB3 24.400 7,925,957____  CATNALK LF $52.32 10,560 552,515 10,560 552,515 10,560 552,515 ----- ---------LISHTINS LOT - - 797,159 - 981,176 - 1,138,316 . - -VENTILATION LOT - 2,757,997 - 3,397,252 - 3.956.419STEEL CRADLE TON $2,104.65 704 1,481,673 704 1,481,673 704 1,481,673ALUM FAB TON $8,279.46 1,128 9,339,231 1,128 9,339,231 1,128 9,339,231-------  ALUM BEL/ERCT TON $240.55 1,12B 271,346 1,128 271,346 1.128 271,346ALIBNMENT LF $1.50 10,560 15,800 10,560 15,800 10.560 15,800 ----------------MOB/DEMOB LS 5Z 1,742,828 2,271,819 2,777,866TOTAL 36,599,388 47,708,209 58.335.186
$/METER 22,742 $/METER 29,645 $/METER 36,248
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BACKUP MATERIAL-MAGWAY STRUCTURE

LIFE CYCLE COSTS (Report reference 5.3.11)
The following pages provide backup for the capital cost 
estimates used in the structural trade off study described 
and summarised in section 5.3.2.23 (Magway Structural System) 
and section 3.2.2.k (tunnels) of the report.
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UNITED ENGINEERS & CONSTRUCTORS, INC. 
WESTERN OPERATIONS

ESTIMATE BASIS

CLIENT: Magneplane International PROJECT MANAGER: P. Lindquist - Boston(who is contracted to the Corps, of Engineers)
LOCATION: USA
JOB NO.: 6869.002 ESTIMATED DATE: April 24,1992y *ev 2
1. PURPOSE

Provide conceptual Rough-Order-of-Magnitude estimates for the MAGLEV Guideway Systems. The estimate is a deliverable with the concept report.
The estimates will be used for comparison purposes to the other schemes proposed by our com­petitors. The other competing schemes are not anticipated to be Magnetic Levitation concepts.
The estimates provided are for cost comparisons between the schemes (Concrete vs. Steel, bored tun­nel vs. excavated tunnel, etc.).
The range of accuracy of the estimates is estimated at 30% plus, 20% minus due to the preliminary na­ture of the engineering.

2 . S C Q E E

Provide to the client a Conceptual Design Report consisting of a Safety plan, Maintenance plan, life Cycle Costing Report, Design Concept Study, Preliminary Environmental Analysis and a Preliminary Concept Cost Estimate.
Architectural, structural work for guideway system including switching system, passenger stations and guide system. United Engineers & Constructors, Inc. (Denver) is a team member with United En­gineers & Constructors, Inc. (Boston), Beechcraft, Magneplane International, M.I.T., Bromwell &Carrier Inc., and Raytheon Equipment Divirion.
There are 100 estimates options on the project. There are some basic configurations such as a single elevated steel, concrete schemes and also double guideways of concrete and steel The other options are mostly different heights and spans of the baric material schemes.
Tunnel options include a bored or excavated type and both in single or double configuration.
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5) elevated steel guideway (single)
6) elevated steel guideway (double)

The remaining options are comprised of the same basic structures with different column height and span length configurations.
3. CQMEEimyE-ANALYSIS

The Magneplane team is competing with three other groups for proof of concept studies.
4. CONSTRUCTION APPROACH 

Assume a General Contractor
1991 R.S. Means Construction Cost Data wage rates are union.

5. QUANTITY BASIS
A) Earthwork Earthwork account consists of footing excavation and tunnel excavation. Quantitieswere preliminary engineered by the Engineering group.
B) Concrete Concrete account consists of footings columns CXP. box beam and an alternatePrecast box beam. Engineering group provided sketches and quantities.
C) Structures This account includes the aluminum guideway and structural steel truss. Engineer­ing has provided concept sketches and quantities for this account.
K) Buildings Tunnel ventilation will be costed on a square foot basis. No quantities are available.
A-Account =

Footing excavation quantities vary by size cyTunnel
B- Account =

Footings quantities vary by size cyColumns quantities vary by size C.I.P. box girder quantities vary by size cyP.C. box girder quantities vary by size cy
C- Account =

Aluminum guideway Aluminum guideway structural steel truss structural steel truss

6. PRICING BASIS
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Aluminum and Carbon steel structural shape material and fabrication costs were obtained from ven­dors. Quotes are Rough-Order-of-Magnitude and rough quotes were also obtained for precast con­crete work to be used as a cost comparison for cast in place concrete.
A Account - Footings and excavation by B.C J.
B Tunnel Boring - Subcontractor phone quote.
B Account - Footings - by B.C J.

Columns and support beams and pricing from R.S. Means
C Account - Aluminum material phone quoted by supplier/fabricator.

Structural Steel - Pricing from R.S. Means.
7. LABOR

Wage Rate
Wage rates for craft were obtained from R. S. Means Construction Cost Data Mid-1991 and are averages for 30 cities. This approach is dictated by the RFP requirements.
Productivity Units / Installation Rates
Unit Labor Rates were obtained from R. S. Means. Some unit rates were adjusted for height and com­plexity of work and estimators judgement.

8. SCHEDULE

C.O.E. has requested pricing to be consistent with material and labor rates available in Mid-1991. It is therefore assumed that schedule is not a factor in this cost estimate.
9. ESCALATION

Not Applicable - costs are 19912nd Quarter.
10. OVERHEADS AND PROFITS

Generally used . overhead and profits at 26%. t A o t l j A

11. EXCLUSIONS

•  Per the C.O.E. land costs, demolition and civil reconstruction costs are not to be included.
•  Rock excavation and ripping for footings and tunnel blasting not included.
•  All civil work, except for foundation excavation and backfill.
•  Demolition or relocation of any facilities or structures.
•  Land, land rights or land acquisitions.
•  All permits.
•  Land restoration or landscaping.
•  State sales and use taxes.
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•  Escalation.
•  Caissons, drilled piers or pilings.
•  Cost of money (no project financing).
•  Overtime and/or subsistence is not included for craft.

12. ASSUMPTIONS & QUALIFICATIONS

•  UE&C (Denver) is only costing aluminum guideway and structural support, and tunneling. Remainder of costing is by others: Electrical system costs by UE&C (Boston), control system costs by Raytheon Equipment Division and vehicle costs by Beech Aircraft.
•  All spoil from the excavations can be disposed of within the plant boundary line.
•  Civil work is based on soil conditions of3000 psf.
•  It was assumed that all excavated material is suitable for backfill without reworking.
•  It there is not enough backfill material available from excavations, it was assumed that usable material is onsite at no cost to the Contractor.
•  The site does not contain any hazardous or tone wastes.
•  No subsurface structures/fadlities or archaeological finds exist that would delay or impede con­struction.
•  No dewatering is required.
•  All foundations are oh spread footings.
•  Overtime and/or subsistence is not included for craft
•  Performance Bond costs are not included.
•  Engineering costs are not included.

13. OTHER

Cost estimate format and breakdown has been dictated by the C.O.E. to match "Maglev Cost Estima­tion'' by Parsons, Brinkershoff, Quade and Douglas.
*«■  ^ 7  U G f c -  -w 5 ■ /«*

Z<2x.-her,I S I  2 .1 1  a(~ f a u  Syj-fe**
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MAGLEV
Estimating Methodology

The estimate is a generic cost for the systems and options.
The baseline as imposed by the C.O.E. is to provide estimates using R.S. Means Con­
struction Cost Data 1991. The R.S. Means manuals were used when applicable, how­
ever the manuals are not totally comprehensive of work and estimators’ judgement 
was used for adjustments in labor and material costs.
The costs are for one mile of each option. The costs are again generic and as dic­
tated by the C.O.E., contain no specific factors for terrain, remoteness, labor and 
material availability or major prefab and or modularization.
The length of the MAGLEV System chosen will have great impact on the costs and 
the volume of materials required may drive the costs down significantly. Mobile 
modular plants along the routes could reduce costs. Remote work areas could re­
quire mancamps and work incentives to attract an adequate work force. These condi­
tions are apparent but are not included in the estimate.
Terrain is a major factor and no consideration has been given to any terrain or en­
vironmental obstacles.
In summary the estimate could increase or decrease dramatically when further 
definition of the concept is realized.
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SUM MARY MAGNEPLANE GUIDEW AY COSTS
SINGLE GUIDEWAY COST PER METER

GUIDEWAY HEIGHT SPAN -FT 15 30 45 75 120
FEET METERS -  METERS 4.57 9.14 13.72 22.86 36.58

2 0.61 ALUM 3,849 4,089 4,872
CONC 5,354 5,756 7,805
STEEL 4,761 4,857 6,102

3 0.91 ALUM 3,906 4,118 4,891
CONC 5,397 5,779 7,815
STEEL 4,809 4,882 6,114

17 5.18 ALUM 4,847 4,617 5,237
CONC 6,177 6,224 8,115
STEEL 5,639 5,217 6,383

25 7.62 ALUM 5,448 4,889 5,432
CONC 6,523 6,403 8,361
STEEL 6,002 5,355 6,499

30 9.14 ALUM 5,694 5,019 5,519
CONC 6,725 6,515 8,478
STEEL 6,206 5,443 6,570

65.61 20.00 ALUM 10,347 7,355 7,086
CONC 12,305 9,175 10,974
STEEL 11.652 7.604 8.226

DOUBLE GUIDEWAY COST PER METER

GUIDEWAY HEIGHT SPAN-FT 15 30 45 75 120

FEET METERS -  METERS 5 9 14 23 37

2 0.61 ALUM 7,699 8,179 9,745
CONC 10,708 11,511 15,609
STEEL 9,522 9,713 12,205

3 0.91 ALUM 7,813 8,236 9,783
CONC 10,794 11,559 15,631
STEEL 9,617 9,764 12,228

17 5.18 ALUM 9,695 9,235 10,473
CONC 13,457 13,104 16,687
STEEL 12,057 11,395 14,058

25 7.62 ALUM 10,896 9,778 10,863
CONC 14,704 13,683 16,860
STEEL 12,717 11,679 14,302

30 9.14 ALUM 11.387 10,039 11,037
CONC 15,218 13,958 17,039
STEEL 13,139 11,840 14,450

65.61 20.00 ALUM 20,694 14,709 14,173
CONC 24,775 17,436 20,367
STEEL 19,219 14,252 16,235
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MAGLEV PROJECT 
BQ Project No. 7901 
Summary of Quantities 
Concrete Single Pier

Guideway Foundation Foundation Exca- FormSpan Height Base Length vation &Pour Backfilla t) (ft) (ft) frd~3) (yd-*3) (Yd*3)1 120 65 36.5 363 192 123 69r  120 30 293 293 129 81 48
1 m 25 28L5 283 121 75 45120 17 27 27 109 68 42120 3 26 24 94 58 37120 2 26 24 94 58 3775 65 24 24 88 53 3475 30 18 18 52 30 2275 25 17.5 173 49 28 2175 17 163 163 44 25 191 75 3 14 133 32 18 1575 r  2 14 13 31 17 1430 65 20 20 63 37 2630 30 14 14 33 18 1530 25 133 133 31 17 1430 17 123 123 27 14 1330 3 113 83 18 9 930 2 10 10 19 9 9



MAGLEV PROJECT 
BQ  Project No. 7901 
Summary of Quantities 
Concrete Double Pier

Oudieway Guideway foundation Foundation Ezc&- FormSpan Height Base Length vation &Pour Backfill(ft) fft) m (ft.) (*T 3) M ^3> (yd*3)65 48 4&5 314 207 108120 30 40 3&5 221 143 78120 25 40 37 212 137 75120 17 38 35.5 194 125 7075 65 34 305 152 96 5675 30 26 25 98 60 3875 25 25 24 91 56 35
75 17 24 22 81 49 3230 65 28 24 101 62 3930 30 20 17 54 31 2330 25 20 16 51 30 22
30 17 18 15 44 25 19



MAGLEV PROJECT 
BQ Project No. 7901 
Sununaxy of Quantities 
Steel Trust Sin^e

IjOiidteway1 
|  Span

Guideway
Height
w

Foundation
Base
(ft)

Foundation
Length

m
Ezca-
vation
(yd-3)

&Pour
(yd^3)

Backfill 
(ydA31I 120 65 41 12 78 46 321 120 30 30 105 52 29 23120 25 28 105 49 27 21120 17 24 105 42 23 19120 3 20 8 29 15 14120 2 18 9 29 15 1475 65 24 14 54 31 2375 30 18 1L5 P 35 19 1675 25 16 1L5 32 17 1417 16 r  9 J 27 14 13

» 3 12 6 15 7 875 2 11 6 13 6 720 65 18 163 48 28 2030 30 15 123 32 17 1530 25 14 12 29 16 1330 17 123 105 23 12 1130 3 10 S3 12 5 730 2 10 5 r  11 5 6



MAGLEV PROJECT 
BCT Project No. 7901Summary of Quantitici
Steel Truss - Double

fGudieway 
| Span 
1 (fL)

Gukteway
Height

(ft)
Foundation

Base
(ft)

^^unSatwtt Exca­
vation
(*1*3)

Form
&Pour
fod*3)

Backfill
fod*3)

Length 
... (ft)| 120 65 35 33 168 107 61120 30 28 26 109 67 41120 25 265 25 100 61 38

1 120 17 25 215 82 50 327S 65 28 25 105 65 4075 30 23.5 205 74 45 3075 25 22 21 72 43 2975 17 215 18 61 36 2575 3 24 20 74 44 3075 2 23 205 73 44 29
1 30 65 22 22 75 45 ! 30

30 30 175 175 49 28 21
30 25 165 165 44 25 19
30 17 15 15 37 21 17
30 3 16 8 23 12 11
30 2 15 ! 85 23 1 12 11



M AGLEV PROJECT 
B Q  Project No. 7901 
Summary o f Quantities 
Alummum Box Beam  Double

puaeway 
I Span
L i f e ? .45

Guideway
Height

- W65

Foundation
Base

- & }  .. 21

Exca­
vation

73

Form 
& Four 

_ (yd~3) 44
Backfill 
(y&*3) 29 "

Length 
(ft) 
2LS "45 30 17 r  I® 44 25 1945 r  25 16 16 r  42 24 1845 17 iss 15.5 40 22 1745 3 10 30 50 28 22— 45---- 2 10 30 50 28 2230 65 ZLS 20 70 42 2830 30 its 16J5 44 25 1930 25 16 16 42 24 1830 17 13J 1&5 41 23 1830 3 L _ 10 _ 30 50 28 22

30 2 I 10 30 50 28 22
15 6S 2L5 I 20 67 40 27
15 30 16.5 16 43 24 19
15 25 15 17 42 24 18
15 17 14 I 165 38 i 21 17
15 3 10 30 50 28 22
15 2 10 30 50 28 22

1 30 35* Bank 20 48 143 89 54
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ALUMINUM BOX BEAM AT GRADE -  SINGLE

ALUMINUM
SINGLE
SPAN 15 15
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 25 8,800 17,195 25 8,800 17,195
CONCRETE CY 134.73 14 4,928 663,949 14 4,928 663,949
BACKFILL CY 8.904 11 3,872 34,476 11 3,872 34,476
PEDESTAL CY 309.46 3.4 1,197 370,362 4.2 1,478 457,506
ALUM FAB TON 8279.46 1.6025 564 4,670,278 1.6025 564 4,670,278
ALDEL&ER TON 240.55 1.6025 564 135,689 1.6025 564 135,689
AUGNMT LF 1.5 15 5,280 7,920 15 5,280 7,920
MOB&DEMOB 5% 294,993 299,351
TOTAL 6,194,863 6,286,365

S/METER 3,849 S/METER 3,906

ALUMINUM
SINGLE
SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 25 4,400 8,598 25 4,400 8,598
CONCRETE CY 134.73 14 2,464 331,975 14 2,464 331,975
BACKFILL CY 8.904 11 1,936 17,238 11 1,936 17,238
PEDESTAL CY 309.46 3.4 598 185,181 4.2 739 228,753
ALUM FAB TON 8279.46 3.8125 671 5,555,518 3.8125 671 5,555,518
ALDEL&ER TON 240.55 3.8125 671 161,409 3.8125 671 161,409
AUGNMT LF 1.5 30 5,280 7,920 30 5,280 7,920
MOB&DEMOB 5% 313,392 315,571
TOTAL 6,581,230 6,626,981

S/METER 4,089 S/METER 4,118

ALUMINUM
SINGLE
SPAN 45 45
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 25 2,933 5,732 25 2,933 5,732
CONCRETE CY 134.73 14 1,643 221,316 14 1,643 221,316
BACKFILL CY 8.904 11 1,291 11,492 11 1,291 11,492
PEDESTAL CY 309.46 3.4 399 123,454 4.2 493 152,502
ALUM FAB TON 8279.46 7.1 833 6,897,342 7.1 833 6,897,342
ALDEL&ER TON 240.55 7.1 833 200,394 7.1 833 200,394
AUGNMT LF 1.5 45 5,280 7,920 45 5,280 7,920
MOB&DEMOB 5% 373,383 374,835
TOTAL 7,841,033 7,871,533

S/METER 4,872 S/METER 4,891

17— Aug— 92



ALUMINUM BOX BEAM AT GRADE -  DOUBLE

ALUMINUM
DOUBLE
SPAN 15 15
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 50 17,600 34,390 50 17,600 34,390
CONCRETE CY 134.73 28 9,856 1,327,899 28 9,856 1,327,899
BACKFILL CY 8.904 22 7,744 68,953 22 7,744 68,953
PEDESTAL CY 309.46 6.8 2,394 740,723 8.4 2,957 915,011
ALUM FAB TON 8279.46 3.205 1,128 9,340,556 3.205 1,128 9,340,556
ALDEL&ER TON 240.55 3.205 1,128 271,379 3.205 1,128 271,379
AUGNMT LF 1.5 30 10,560 15,840 30 10,560 15,840
MOB&DEMOB 5% 589,987 598,701
TOTAL 12,389,727 12,572,729

S/METER 7,699 S/METER 7,813

ALUMINUM
DOUBLE
SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 50 8,800 17,195 50 8,800 17,195
CONCRETE CY 134.73 28 4,928 663,949 28 4,928 663,949
BACKFILL CY 8.904 22 3,872 34,476 22 3,872 34,476
PEDESTAL CY 309.46 6.8 1,197 370,362 8.4 1,478 457,506
ALUM FAB TON 8279.46 7.625 1,342 11,111,035 7.625 1,342 11,111,035
ALDEL&ER TON 240.55 7.625 1,342 322,818 7.625 1,342 322,818
AUGNMT LF 1.5 60 10,560 15,840 60 10.560 15,840
MOB&DEMOB 5% 626,784 631,141
TOTAL 13,162,460 13,253,961

S/METER 8,179 S/METER 8,236

ALUMINUM
DOUBLE
SPAN 45 45
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 50 5,867 11,463 50 5,867 11,463
CONCRETE CY 134.73 28 3,285 442,633 28 3,285 442,633
BACKFILL CY 8.904 22 2,581 22,984 22 2,581 22,984
PEDESTAL CY 309.46 6.8 798 246,908 8.4 986 305,004
ALUM FAB TON 8279.46 14.2 1,666 13,794,684 14.2 1,666 13,794,684
ALDEL&ER TON 240.55 14.2 1,666 400,788 14.2 1,666 400,788
AUGNMT LF 1.5 90 10,560 15,840 90 10,560 15,840
MOB&DEMOB 5% 746,765 749,670
TOTAL 15,682,066 15,743,067

S/METER 9,745 S/METER 9,783

17— Aug— 92



ALUMINUM BOX BEAM -  ELEVATED -  SINGLE

ALUMINUM
SINGLE
SPAN 15.00 15.00
HEIGHT 17.00 25.00

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY i.os 10.00 0,088 13,059 21 7,302 14,434
CONCRETE CY 134.72 10.50 3,090 407,025 12 4,224 609,057
BACKFILL CY 8.00 8.50 2,992 20,017 0 3,108 28,183
COLUMN CY 728.B1 3.00 1,050 709,023 0.3 2,218 1,018,200
CROSSBM CY 530.08 7.00 2,464 1,308,285 7 2,464 1,308,285
ALUM FAB TON 8270.40 1.60 564 4,670,278 1.0025 564 4,670,278
AL DEL&ER TON 240.56 1.60 564 135,695 1.6025 564 135,695
AUGNMT LF 1 .GO 15.00 5,280 7,899 15 5,280 7,899
MOB&DEMOB 5% 371,460 417,502
TOTAL 7,800,851 8,707,542

S/METER 4,847 8/METER 5,448

ALUMINUM
SINGLE
SPAN 30.00 30
HEIGHT 17.00 25

UNIT QTff QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.95 20.50 3,808 7,045 21 3,696 7,217
CONCRETE CY 134.72 11.50 2,024 272,073 12 2,112 284,529
BACKFILL CY 8.00 0.00 1.584 14.001 0 1,584 14,091
COLUMNS CY 728.81 3.15 654 404,052 0.3 1,100 808,105
CROSSBM CY 530.00 7.00 1,232 054,143 7 1,232 054,143
ALUM FAB TON 8270.40 3.81 871 5,555,518 3.8125 071 5,555,518
AL DEL&ER TON 240.50 3.81 671 101,410 3.8125 071 101,416
AUGNMT LF 1.50 30.00 5,280 7,890 30 5,280 7,800
MOB&DEMOB 5% 353,842 374,040
TOTAL 7,430,070 7,807,502

t/METER 4,017 8/METER 4,880

ALUMINUM
SINGLE
SPAN 45.00 45
HEIGHT 17.00 25

UNIT QTff QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.05 20.00 2,347 4,582 21 2,464 4,811
CONCRETE CY 134.72 11.00 1,201 173,870 12 1,408 180,688
BACKFILL CY 8.00 8.50 097 8,872 0 1,050 0,304
COLUMNS CY 728.81 3.00 352 256,541 6.3 730 538,730
CROSSBM CY 530.08 7.65 80S 470,500 7.65 808 470,500
ALUM FAB TON 8270.48 7.10 833 0,807,342 7.1 833 6,807,342
AL DEL&ER TON 24050 7.10 833 200,403 7.1 833 200,403
AUGNMT LF 1.50 45.00 6,280 7.800 45 5,280 7.800
MOB&DEMOB 6% 401,305 416,243
TOTAL 8,427,413 8,741,1048/METER 5,237 8/METER 5,432



15.00
30.00 
QTY/ QTY/ COST/

15.00
65.00 
QTY/ QTY/ COST/

SPAN MILE MILE SPAN MILE MILE
21.5 7,568 14,777 33.5 11,782 23,02512 4,224 560,057 20 7,040 048,420
0.5 3,344 20,748 13.5 4,752 42,274

7.75 2,732 1,080,750 34 11,068 8,722,388
7 2,464 1,308,285 7 2,404 1,308,285

1.6025 564 4,670,278 1.6025 564 4,670,278
1.6025 584 135,695 1.6025 564 135,695

15 5,280 7,880 15 5,280 7,890

8/METER

436,325
8,162,824

5,604 8/METER

702,014
18,651,197

10,347

30
30

QTY/ QTY/ COST/

30
65

QTY/ QTY/ COST/
SPAN MILE MILE SPAN MILE MILE22 3,872 7,560 35 6,160 12,028

12.5 2,200 296,384 21 3,606 407,025
0.5 1,672 14,874 14 2,464 21.020

7.70 1,366 095,380 34 5,084 4.361,100
7 1,232 654,143 7 1,232 654,143

3.6125 671 5,555,518 3.8125 871 5,555,518
3.8125 671 161,416 3.8125 671 161,416

30 5,280 7,890 SO 5,280 7,800

8/METER

384,650
8.077.932

5,010 8/METER

563,602
11,835,649

7,355

45
30

QTY/ QTY/ COST/

45
65

QTY/ QTY/ COST/
SPAN MILE MILE SPAN MILE MILE22 2581 5,040 36.5 4,283 8,362

12.5 1,487 107,580 22 2581 347,757
0.5 1,115 0.016 14.5 1,701 15,135

7.76 011 663,586 34 3,080 2,907,466
7.65 808 476,500 7.65 BOB 476,500
7.1 833 6,807,342 7.1 833 6,807,342
7.1 833 200,403 7.1 833 200,403
45 5,280 7.809 45 5,280 7,800

8/METER

422,016
8,881,284

5,510 8/METER

543,048
11,404,002

7,086

17-Aug-02



ALUMINUM BOX BEAM -  ELEVATED -  DOUBLE

ALUMINUM
DOUBLE
SPAN 15.00 15
HEIGHT 17.00 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM 1UMT8 PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.05 38.00 13,376 26,118 42 14,784 28,867
CONCRETE CY 134.72 21.00 7,302 885,850 24 8,448 1,138,115
BACKFILL CY 8.00 17.00 5,884 53,234 18 6,338 58,365
COLUMNS CY 728.81 8.00 2,112 1,539,247 12.6 4,435 3,232,418
CROSSBM CY 530.08 14.00 4,828 2,618,571 14 4,928 2,616,571
ALUM FAB TON 8270.48 3.21 1,128 8,340,556 3.205 1,128 8,340,556
AL DELAER TON 240.58 3.21 1,128 271,390 3.205 1,128 271,390
AUGNMT LF 1.50 30.00 10,560 15,798 30 10,560 15,798
MOBADEMOB 5% 742,038 835,004
TOTAL 15,601,701 17,535,063

5/METER 8,895 $/METER 10,896

ALUMINUM
DOUBLE

WBS

SPAN 30.00 30
HEIGHT 17.00 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.05 41.00 7,216 14,000 42 7,392 14,434
CONCRETE CY 134.72 23.00 4,048 545,347 24 4,224 569,057
BACKFILL CY 8.00 18.00 3,168 28,183 19 3,168 28,183
COLUMNS CY 728.81 0.30 1,108 808,105 12.0 2,218 1,010.209
CROSSBM CY 630.00 14.00 2,464 1,308,285 14 2,484 1,308,285
ALUM FAB TON 8270.48 7.83 1,342 11,111,035 7.625 1,342 11,111,035
AL DELAER TON 240.58 7.83 1,342 322,832 7.625 1,342 322,832
AUGNMT LF 1.50 60.00 10,560 15,798 60 10,660 15,798
MOBADEMOB 6% 707,684 740,262
TOTAL 14,861,357 15,735,124

5/METER 0,235 8/METER 9,776

ALUMINUM
DOUBLE
SPAN 45.00 45
HEIGHT 17.00 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UMTS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.05 40.00 4,683 8,184 42 4,828 8,622
CONCRETE CY 134.72 22.00 2,581 347,757 24 2916 378,372
BACKFILL CY 8.00 17.00 1,885 17,745 18 2,112 18,788
COLUMNS CY 728.81 6.00 704 513,082 12.0 1,478 1,077,473
CROSSBM CY 530.08 15.30 1,785 853,178 15.3 1,785 853,178
ALUM FAB TON 6270.40 14.20 1,658 13,784,884 14.2 1,888 13,784,684
AL DELAER TON 240.88 14.20 1,666 400,805 14.2 1,666 400,805
AUGNMT LF 1.60 80.00 10,580 15,708 80 10,580 15,788
MOBADEMOB 5% 802,811 632,488
TOTAL 18,864,825 17,482,2088/METER 10,473 8/METER 10,803

i



15
30

QTY/ QTY/ COST/

15 
65 

QTY/ QTY/ COST/
SPAN MILE MILE SPAN MILE MILE

43 15,130 20,555 87 23,584 48,050
24 8,448 1,138,115 40 14,080 1,808,858
19 8,888 59,408 27 0,504 84,548

15.52 5,483 3,981,518 88 23938 17,444,706
14 4,928 2,018,571 14 4,028 2,616,571

3.205 1,128 0,340,550 3.205 1,128 0,340,558
3.205 1,128 271,300 3.205 1,128 271,300

30 10,560 15,708 30 10,580 15,708

3/METER
872,850

18,325,848
11,387 3/METER

1,585,828
33,302,304

20,604

ao
30

QTY/ QTY/ COST/

30
85

QTY/ QTY/ COST/
SPAN MILE MILE SPAN MILE MILE

44 7,744 15,121 70 12,320 24,050
25 4,400 602,768 42 7,302 005,85010 3,344 29,748 28 4,028 43,830

15.52 2,732 1,000,759 68 11,068 8,722,308
14 2,404 1,308,285 14 2,464 1,308,285

7.525 1,342 11,111,035 7.825 1,342 11,111,035
7.525 1,342 322,832 7.625 1,342 322,832

60 10,560 15,708 60 10,560 15,708

3/METER
760,317

16,155,684
10,030 3/METER

1,127,205
23,871,200

14,700

45
30

QTY/ QTY/ COST/

45
85

QTY/ QTY/ COST/
SPAN MILE MILE SPAN MILE MILE

44 5,163 10,081 73 8,565 16,725
25 2,033 305,170 44 5,163 805,51410 2,220 10,832 20 3,403 30,270

15.52 1,821 1,327,173 88 7,070 5,814,032
15.3 1,795 053,170 15.3 1,705 053,170
14.2 1,868 13,704,884 14.2 1,688 13,704,884
14.2 1,660 400,805 14.2 1,800 400,80500 10,500 15,708 00 10,560 15,788

3/METER
845,837

17,782,687
11,037 3/METER

1,088,005
22,808,003

14,173

17-Aug-92

°)
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A L U M I N U M  B O X  B E A M  -  S I N G L E
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7.62M

B - 5.18M

-X- 0.91

0.61
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A L U M I N U M  B O X  B E A M  -  D O U B L E

H E IG H T

— 20.00M

- f- 9 .14M

7.62M

5.18M

-x- 0.91*

0.61

ALUMD.CH3, 8/17/92
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Client: MAQNEPLANEINTL United Engineers & Constructors
Project: MAGLEV WESTERN OPERATIONS

Locatlon:USA Rev No.:
Account: ALL ACCOUNTS LF = N/A Job No.: 6889.006

Facility: ALUMINUM BOX BEAMWBS DUAL AT GRADE

Date: 14-Aug-92 
Priced By: WWS

1 WBS ACCT Desolation Quantity LVM
Manhours

MAIL Unit
CcmpoundGc 

Kferk-Up$ 
SUBS Unit 126.000% Totals

oer unltl total I ^/M H Labcr l Material B u K T Total

A FOOTING EXCAVATION 17,600 CT 0.026 458 $23.75 0.93 $13,706 $20,624 $34,330
A FOOTING BACKFILL 7,744 CY 0.260 2,013 $23.75 0.69 $60,239 $8,684 $68,923
B FOOTING CONCRETE 9,856 CY 1.180 11,630 $23.75 73.00 5.9 $348,028 $906,555 $73,270 $1,327,853
B CONC PEDESTALS FORIWPOUR 2,394 CY 4.100 9,815 $23.05 135.00 16 $285,057 $407,219 $48,263 $740,539

C ALUM. GUIDE RAIL MA7L/FABR 1,128 TN 6571.00 $9,339,231 $9,339231
C ALUM. GUIDE RAIL DELIVER/ERE 1,128 TN 6.656 7,508 $23.75 32.836 $224,677 $46,669 $271,346
C ALUM. GUIDE RAIL ALIGN 10,560 LF 0.050 528 $23.75 $15,800 $15,800

SUBTOTAL 31,952 $947,507 $10,653,005 $197,510 $11,798,022
MOBIUZAHONOEMOBIUZAnON 5% 1,598 $47,375 $532,650 $9,876 $589,901

TOTAL ALUMINUM BOX BEAM "'’"33,550 $29 65 $994,882 $11,185,655 $207,386 $12,387,923

Page 1



£ ' 2 o

Client MAGNEPLANEINTL 
Project: MAGLEV Location:USA 

Account: ALL ACCOUNTS

United Engineers & Constructors
WESTERN OPERATIONS Date: 14-A ug-92
JcbN a: 6869.00S Priced By: WW5

DESCRIPTION QTY LbfM LNTTRATE TOTALFOOTING EXCAVATION 17,600 CY $2 $34,330FOOTING BACKFILL 7,744 CY $9 $68,923FOOTING CONCRETE 9,856 CY $135 $1,327,853
CONC PEDESTALS FORM/POLR 2,394 CY $309 $740,539

ALUM. GUIDE RAIL MATL/FABR 1,128 TN $8,279 $9,339,231ALUM. GUIDE RAIL DELIVERERECT 1,128 TN $241 $271,346ALUM. GUIDE RAIL ALIGN 10,560 LF $1 $15,800

SUBTOTAL $11,798,022

MOBILIZATION/DEMOBIUZATION 5% $589,901

TOTAL $12,387,923

Page 1
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A  B a y lh M a  Company
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FO RM  5007  R EV. 7 /79  GENERAL COMPUTATION SHEET

SUBJECT

CALC. SET NO. REV COMP. BY CHK'D. BY

PRELIM.
0

FINAL DATE DATE
VOID

SHEET OF

J.O DATE DATE

^  ' V o J X U £ :

f o p ' o X K # ' -

-^% »e ...........................................  ......... ....... .......
..._ L ............J < r ~  “ .. . Z . ' & C Z Z

n .................. M . %  . ..... ..... S X ' L  ....... ...........3 * ^

z r  ; X I I z X J . ...... p A * ? .

/ r i x x ^ l z g s i z : _ '7<7<b*'2- .....

&ST _____  H .  X . ' i  _ G S . ^ X ± X 3 -

I t

2-
X . Z Z I l i I

_____ X £ * £ _

ICbJ&l—____.________!_i4.?_
" s t  X f

7 ^ Zr- " /4 .x



Client: MAGNEPLANEINTL 
Projact: MAGLEV 

Location: USA
Account: AU. ACCOUNTS LF -  N/A

Facility: ALUM GLIDE RAIL DOUBLE, ELEV|30'SPAN X 17'H

United Engineers & Constructors
WESTERN OPERATIONS
Raw No.:
Job No.: 8808002

Data: 17-J uI - 92 
Priced By: WWS

WBS ACCT Dascrlotlm Quanfttf U/M
Manhours

MAIL Unit

Compounds: 
Rtok-Up: 

SUBS Uhlt 126.000%
Totals

car Unit! total 1 S/H/F Labor l Material 1 Subs 1
----

12122*5 A FOOTING EXCAVATION 8,184 CY 0.026 213 $23.75 0.93 $6,374 $8,590 $15,964
iS T ic n ^ A FOOTING BACKFILL 4,682 CY 0.260 1,217 $23.75 0.89 $36,419 $5,250 $41,669
12120*75:? B FOOTING CONCRETE 3,502 CY 1.160 4,133 $23.75 73.00 5.9 $123,680 $322,151 $26,037 $471,868
1212CFT5 B CONCRETE COLLMNS 1,109 CY 7.350 8,151 $23.05 383.00 26 $236,729 $535181 $36,331 $605241
12TKE75 B CONCRETE CROSS BEAMS 2,464 CY 10.950 26,981 $23.05 149.00 20 $783,609 $462,591 $62,093 $1,308293
ABES^ C ALUM. GUIDE RAIL MA1L/FABR 1,342 TN 6571.00 $11,111,035 $11,111035
AfiEB> C ALUM. GUIDE RAIL DB.IVER/ERE 1,342 TN 6.656 8,932 $23.75 32.836 $267,290 $55,523 $322,813
£GRS c ALUM. GUIDE RAIL AUGN 10,560 LF 0.050 528 $23.75 $15,800 $15,800

SUBTOTAL 50,155 $1,469001 $12,430058 $194,824 $14,095083

MQBIUZATIONIDEMOBIUZATION 5% 2,508 $73,495 $621,548 $9,741 $704,784

NOTE: COSTS PER NILE

TOTAL ALUM GUDE RAIL DOUBLE. ELEVOO'SPA ''52,663 $29.31 $1,543,396 $13,052,506 $204,665 $14,800,467

Page 1



Ctent MAGNEPLANE NTL 
Pra|actMAGLEV 

Locatlon:USA 
Account ALL ACCOUNTS

United Engineers & Constructors
WESTERN OPERATIONS Oats: 17-Jul-S2
JobNa: 6000.002 Priced By: WWS

DESCRIPTION QTY LlafM LNfTRATE TOTAL
FOOTING EXCAVATION 8,184 CY $2 $1S 964

'5 FOOTING BACKFLL 4,682 CY $8 $41,669
’5 FOOTING CONCRETE 3,502 CY (135 $471,868
fe CONCRETE COLLMNS 1,109 CY $729 $808241
fe CONCRETE CROSS BEAMS 2,464 CY $531 $1,308,293

ALLM. GLIDE RAL MATUFABR 1,342 TN $8,279 $11,111,036
ALUM. GLIDE RAIL CELIVERERECT 1,342 TN $241 $322813
ALLM. GUIDE RAIL ALIGN 10,560 LF $1 $15,800

SUBTOTAL (14,095,683

MOBUZATICN/DEMOBIUZATION 5% $704,784

NOTE: COSTS PER MILE

TOTAL $14,800,467
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v

ALUMINUM BOX BEAU 

HEX

TOP SHEET 

BOTTOM SHEET 

STIFFENERS 

TOTAL CROSS SECTION 

DIAPHRAGM

BASE PLATE A STIFFEN 

SPLICE PLATE

TOTALS FOR W2 TROUGH

TN/H1LE FOR ONE TROUGH 

PERCENT OVER 15 FT SPAN

SPAN 15 FT C4.57M)

VOLUME FTJ VOLUME M3 PERCENT 

LENGTH OF SECTION 60 FT ( 10.29N)

21.23 0.60 56.00

5.63 0.16 I4.B5

6.26 0.18 16.51

33.12 0.94 87.36

1.76 0.05 4.63

1.88 0.05 4.96

1.16 0.03 3.06

37.91 1.07 100.00

563.86

100.00

f o e

Po/2. £>/J 0) L C f

SPAN_____________30 FT 19.U H L

VOLUME FT3 VOLUME M3 PERCENT 

LEN6TH OF SECTION 60 FT (18.2911)

21.23 0.60 47.06

6.54 0.19 14.50

12.97 0.37 28.7S

40.74 1.15 90.30

1.96 0.06 4.35

1.26 0.04 / 2.78

1.16 0.03 2.57

45.12 1.28 100.00

670.98

119.00

5mj

SPAN 45 FT (13.716 H)

VOLUME FT3 VOLUME M3 PERCENT 

LENGTH OF SECTION 45 FT (13.7 |6H)

15.92 0.45 37.93

5.76 0.16 13.73

16.00 0.45 38.12

37.68 1.07 89.78

2.18 0.06 5.20

0.95 0.03 2.25

1.16 0.03 2.76

41.97 1.19 100.00

832.32

147.61

f= or^

I t X

' 7 ’ /

;

o)
Z>

5



FORM 5007 REV. 7/79 
(DISCIPLINE)

GENERAL COMPUTATION SHEET

NAME OF 
COMPANY

SUBJECT

UNIT/S

CALC. SET NO. REV COMP. BY CHK'D. BY
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0FINAL DATE DATE

VOID
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JUL 16 ’92 10:00 TO 3333432205 FROM EROMUIELL AND CARRIER T-996 P. 01

BROMWBLL & CARRIER, INC.
? 0. Bax M l? BIGIimS*OeSI6NBS*saOmSJS
M M  F l33W M 4i7  
;B1))B4848B1 
FAX; {US) M4-WJ0

FACSIM ILE TRANSM ITTAL

T o: Q o *  v* ______________________  D ate: *1 h * h \

a ,N o .: ( 'S o ;1' few 3 -'IS O S ______________

From : IftNKS \\________ _ _____________  P ro ject
BO

Subject: "O&tc-tt. 0 £ S X - &  M - x \ B o* £ v>-> a<.«o fty

Please find  attached 3  page(s), including the cover sheet. I f  you have any problem s
receiv ing , con tact a t (813) 646-8591. B C I Fax is  a  T o sh ib a M odel T F-331.

A hard  copy  o f transm itted  d o cu m en ts) [ ] w ill [ ^ w i l l  not fo llow  in  the m ail.

M essage:
T"E- Nov> S.Ttoyii r

7 " ht+AtoVS



JUL 16 ’92 10:01 TO 3039432238 FROM BRGMWELL AND CARRIER T-996 P.03
Z r 1*1 &

MAGLEV BQ Project No. 7901 Quanily SummaryQoanities bated upon loading condition 3 ai feted on the footer design summary AE qualities are fitted in cubic yards.Ail quamtiet based on depth of 3̂  feet to the bottom of the footer.TTricknem of footer used for qoanities is 2 3  feet Excavation qualities baled on 2 ft deateoce on aE sides.

DeKription Quanities, CYS30 Ft Span 45 Ft SpanExcavation 44.1Form & Pour of footer 26.6 25J)Backfill• Oomnacted 19.9 19.1



JUL 1£ ’92 10:01 TO 3038432208 FROM BRCMWELL AND CARRIER T-936 p.02

M AGLEV 7/15/92BQ Project No. 7901Footer Design Sunniwiy SheetAluminum Box Beam ■ Double Guideway
Load and Load C m * per Don Fatter at UECMmdmiian allowable iofl bearing capacity » 3KIPS/FT

Load CosditiaiiB and Notes 1 30 Ft Scan 45 Ft Scan IBfft) L(m B(ft) LffO1 - AH loads considered Resultant farce &B» WUutttttOL
45 36 44 35

2 - No emergency loads considered - (earthquake, wind, or brald&g) Resultant force faUi within the hem.

as 1&5 9 16

3 - All loads considered.’ Resultant force allowed to fall outside erf the hem fbr emergency cases.

15.5

i
1*5 is 18



client' maqneplane intl United Engineers & Constructors
project: MAGLEV W ESTERN OPERATIONS

L o ca tlo n iU S A  Rev No,:
Account: N X  ACCO UNTS L F -N /A  Job No.: 6888.002

Facility: ALUM G UOE RAIL OOUB-E, ELEV,45'SPAN % 17'H

□ate: 1 7 -J u l-S 2  
Priced By: WWS

WBS ACCT Descriotlcn Qu an 11 tv  U/M
M a n h o u r*

M A IL U nit

Com poundei 
N h rk-U p : 

SUBS u n it 126 .000%
T o ta ls  1

l o a r un ltl te a l — 1 1. . .  U fa *  1 Subs 1 T o ta l i

A FOOTING EXCAVATION 5,174 CY 0.026 135 $23.75 0.93 $4,040 $6,063 $10,103
A FOOTING BACKFILL 2,933 CV 0.260 762 $23.75 0.89 $22,603 $3,289 $26,092
B FOOTING CONCRETE 2,241 CY 1.180 2,644 $23.75 73.00 5.9 $79,122 $20*127 $16,660 $301,909

5  B CONCRETE COLUMNS 885 CY 7.350 6,505 $23.05 383.00 26 $18*925 $427,083 $28,993 $64*001
1 2 * 5 ^ 6  B CONCRETE CROSS BEAMS 1,795 CY 10.950 19,655 $23.05 149.00 20 $570,840 $3 3*9 93 $45,234 $953,067
A C ALUM. GUIDE RAIL MATL/FABR 1,666 TN 6571.00 $13,793580 $13,793580
A S w 7 C ALUM. GUIDE RAIL DH.IVER/ERE 1,666 TN 6.656 11,089 $23.75 32.836 $331,838 $68,928 $400,766

C ALUM. GUIDE RNL AUGN 10,560 LF 0.050 528 $23.75 $15,800 $15,800

SUBTOTAL 41,318 $1,213,368 $14,763,783 $16*167 $16,146518

MOBIUZAHONfDEMOBIUZATlON 5% 2,066 $60,668 $73*189 $8,458 $807,316

NOTE: COSTS PER M LE

TOTN. ALUM GUIDE RNL DOUa.E, ELEV.4S'SPA''■̂ 43584' $29.37 $1,274,036$15,501,972 $177,625$16,953,634



CSM it MAQNEPLANE W TL 
Project: MAGLEV 

Lo ca tla rcU S A  
Account: A LL  ACCO UNTS

United Engineers & Constructors
WESTERN OPERATIONS D ata: 1 7 -J u l-9 2
J o b N a : 0BQBOO2 Priced By: WWS

DESCRIPTION OTY
FOOTING EXCAVATION 5,174
FOOTING BACKFILL 2£ 3 3
FOOTING CONCRETE 2 *4 1
CONCRETE COLUMNS 885
CONCRETE CROSS BEAMS 1,796
AULM. GLIDE R A L MATUFABR 1,668
ALUM. GLIDE R A L D E U \Efl/E R EC T 1,666 
ALUM. GUIDE R A L ALIGN 10,560

LU M LNITRATE TOTAL
CY $2 $14103
CY $9 $26,092
CY $135 $301,909
CY $729 $645,001
CY $531 $954067
TN $8,279 $14793,580
TN $241 $404766
LF $1 $14800

SUBTOTAL $16,146,318
MOBIL1ZATION/DEMOBILIZATTON 5%  $807,316

NOTE: COSTS PBT MILE

TOTAL $ 1 6 ,9 5 3 ,6 3 4
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C O N C R E TE  BEAM -  AT GRADE -  S IN G LE

CONCRETE
SINGLE
SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 19 3,344 6,534 18 3,168 6,190
CONCRETE CY 134.73 9 1,584 213,412 9 1,584 213,412
BACKFILL CY 8.904 9 1,584 14,104 9 1,584 14,104
PEDESTAL CY 309.46 4.81 847 261,976 6.02 1,060 327,879
CONBM FAf CY 401.21 31 5,456 2,189,002 31 5,456 2,189,002
BMDEL&EF CY 129.76 31 5,456 707,971 31 5,456 707,971
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
ALDEL&ER TON 240.55 564 135,670 564 135,670
AUGNMT LF 1.5 30 5,280 7,920 30 5,280 7,920
MOB&DEMOB 5% 410,310 413,588
TOTAL 8,616,515 8,685,352

S/METER 5,354 S/METER 5,397

STEEL
SINGLE
SPAN 75 75
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 31 2,182 4,264 32 2,253 4,402
CONCRETE CY 134.73 17 1,197 161,245 18 1,267 170,730
BACKFILL CY 8.904 14 986 8,776 15 1,056 9,403
PEDESTAL CY 309.46 4.81 339 104,791 6.02 424 131,152
CONBM FAf CY 401.21 99.76 7,023 2,817,740 99.76 7,023 2,817,740
BM DEL&EF CY 129.76 99.76 7,023 911,318 99.76 7,023 911,318
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
ALDEL&ER TON 240.55 564 135,670 564 135,670
AUGNMT LF 1.5 75 5,280 7,920 75 5,280 7,920
MOB&DEMOB 5% 441,067 442,897
TOTAL 9,262,406 9,300,847

S/METER 5,756 S/METER 5,779

STEEL
SINGLE
SPAN 120 120
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 94 4,136 8,082 94 4,136 8,082
CONCRETE CY 134.73 58 2,552 343,831 58 2,552 343,831
BACKFILL CY 8.904 37 1,628 14,496 37 1,628 14,496
PEDESTAL CY 309.46 4.81 212 65,494 6.02 265 81,970
CONBM FAf CY 401.21 287.5 12,650 5,075,307 287.5 12,650 5,075,307
BM DEL&EF CY 129.76 287.5 12,650 1,641,464 287.5 12,650 1,641,464
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
ALDEL&ER TON 240.55 564 135,670 564 135,670
AUGNMT LF 1.5 120 5,280 7,920 120 5,280 7,920
MOB&DEMOB 5% 598,094 598,918
TOTAL 12,559,973 12,577,272

S/METER 7,805 S/METER 7,815



e~v>
C O N C R ETE BEAM  -  AT GRADE -  DOUBLE

STEEL
DOUBLE
SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 38 6,688 13,068 36 6,336 12,381
CONCRETE CY 134.73 18 3,168 426,825 18 3,168 426,825
BACKFILL CY 8.904 18 3,168 28,208 18 3,168 28,208
PEDESTAL CY 309.46 9.62 1,693 523,953 12.04 2,119 655,758
CONBMFAE CY 401.21 62 10,912 4,378,004 62 10,912 4,378,004
BMDEL&EF CY 129.76 62 10,912 1,415,941 62 10,912 1,415,941
ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231
ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340
AUGNMT LF 1.5 60 10,560 15,840 60 10,560 15,840
MOB&DEMOB 5% 820,620 827,176
TOTAL 17,233,030 17,370,703

S/METER 10,708 $/METER 10,794

STEEL
DOUBLE
SPAN 75 75
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 62 4,365 8,529 64 4,506 8,804
CONCRETE CY 134.73 34 2,394 322,490 36 2,534 341,460
BACKFILL CY 8.904 28 1,971 17,552 30 2,112 18,805
PEDESTAL CY 309.46 9.62 677 209,581 12.04 848 262,303
CONBMFAI CY 401.21 199.52 14,046 5,635,479 199.52 14,046 5,635,479
BMDEL&EF CY 129.76 199.52 14,046 1,822,636 199.52 14,046 1,822,636
ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231
ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340
AUGNMT LF 1.5 150 10,560 15,840 150 10,560 15,840
MOB&DEMOB 5% 882,134 885,795
TOTAL 18,524,812 18,601,693

S/METER 11,511 S/METER 11,559

STEEL
DOUBLE
SPAN 120 120
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 188 8,272 16,163 188 8,272 16,163
CONCRETE CY 134.73 116 5,104 687,662 116 5,104 687,662
BACKFILL CY 8.904 74 3,256 28,991 74 3,256 28,991
PEDESTAL CY 309.46 9.62 423 130,988 12.04 530 163,940
CONBMFAI CY 401.21 575 25,300 10,150,613 575 25,300 10,150,613
BM DEL&EF CY 129.76 575 25,300 3,282,928 575 25,300 3,282,928
ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231
ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340
AUGNMT LF 1.5 240 10,560 15,840 240 10,560 15,840
MOB&DEMOB 5% 1,196,188 1,197,835
TOTAL 25,119,945 25,154,544

$/METER 15,609 5/METER 15,631

17— Aug— 92



CONCRETE BEAM - ELEVATED - SINGLE
CONCRETE
SINGLE
SPAN 30 30
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN M LE MILE
EXCAV CV 1.054 27 4.752 0.265 31 6.450 10,661
CONCRETE CY 13473 14 2,404 331.075 17 2,992 403,112
BACKFILL CY 8.004 13 2,288 20,372 14 2,464 21,939
COLUMNS CY 728.8 0.07 1.174 655,553 10.22 1,790 1,310,007
CROSSBM CY 530.94 5.78 1,017 640,115 5.78 1,017 540,115
CONBMFA! CY 401.21 31 5.450 2,189,002 31 5,450 2,189,002
BMDEL&EF CY 129.70 31 5,450 707,971 31 5,456 707,071
ALUM FAB TON 8279.46 504 4.669,615 664 4,660,015
ALDEL&ER TON 240.55 504 135.670 564 135,670
ALIGNMT LF 1.5 30 5.280 7,620 30 5,260 7,920
MOB&DEMOB 5% 473,374 499,846
TOTAL 9,640,852 10,498,758

3/METER 6,177 3/METER 8,523

CONCRETE
SINGLE
SPAN 76 75
HEIGHT 17 25

COST/UNIT QTY/ QTY/ COST/ QTY/ QTY/
ITEM UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.054 44 3,098 6.053 40 3,450 6,741
CONCRETE CY 134.73 25 1,760 237,125 28 1,071 265,580
BACKFILL CY 8.904 19 1,338 11,910 21 1,478 13,164
COLUMNS CY 728.8 7.11 601 304,790 11.85 834 607,094
CROSSBM CY 630.94 10.11 712 377,893 10.11 712 377,893
CONBMFA! CY 401.21 99.70 7,023 2,817,740 00.70 7,023 2,817,740
BMDEL&EF CY 129.70 99.76 7,023 911,318 09.70 7,023 011,318
ALUM FAB TON 8279.46 564 4,669,015 564 4,669,615
ALDEL&ER TON 240.55 564 135,670 664 135,670
ALIGNMT LF 1.5 75 5,280 7,020 75 5,280 7,920
MOB&DEMOB 5% 477,002 490,082
TOTAL 10,017,043 10,304,310

3/METER 0,224 3/METER 6,403

CONCRETE
SINGLE
SPAN 120 120
HEIGHT 17 20

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.054 109 4,790 0,371 121 5,324 10,403
CONCRETE CY 134.73 08 2,002 403,112 75 3,300 444,000
BACKFILL CY 8.004 42 1,848 10,455 45 1,080 17,030
COLUMNS CY 728.8 0.51 280 208,757 10.80 743 541,015
CROSSBM CY 630.04 11.50 600 270,057 11.60 500 270,057
CONBMFAI CV 401.21 287.0 12,050 6,075,307 287.0 12,050 5,075,307
BMDEL&EF CY 120.76 287.5 12,050 1,041,404 287.5 12,050 1,641,404
ALUM FAB TON 8270.40 504 4,060,015 504 4.669,615
ALDELSER TON 240.55 604 135,070 564 135,070
ALIGNMT LF 1.5 120 5,280 7,020 120 5,280 7,020
MOB&DEMOB 6% 621,886 640,718
TOTAL 13,050,616 13,455,005

3/METER 8,110 3/METER 8,301



30
30

QTY/ QTY/ COST/
SPAN M LE M LE

33 6,808 11,340
ia 3,188 428,825
15 2,840 23,507

12.44 2,180 1,505,684
5.78 1,017 540,115

31 5,450 2,180,002
31 5,458 707,071

584 4,660,816
684 135,670

30 5,280 7,020

8/METER

515,382
10,823,018

0,725

75
30

QTY/ QTY/ COST/
SPAN M LE M LE

52 3,681 7,153
30 2,112 284,550
22 1,540 13,701

14.81 1,043 750,884
10.11 712 377,803
00.76 7,023 2,817,740
00.76 7,023 011.318

564 4,860,615
584 135,870

75 5,280 7,020

6/METER

400,278
10,484,700

6.515

3005
QTY/ QTY/ COST/

SPAN M LE M LE
03 11,088 21,068
37 8,512 877,302
20 4,578 40,745

75.38 13,267 0,668,002
5.78 1,017 540,115

31 5,456 2,180,002
31 5,458 707,071

584 4.660.815
564 135,670

30 5,280 7,020
042,048

10,801,016
8/METER 12,305

75
65

QTY/ QTY/ COST/
SPAN M LE M LE

88 6,105 12,105
S3 3,731 502,705
34 2,304 21,313

80.78 6,321 4,606,380
10.11 712 377,803
00.76 7,023 2,817,740
00.76 7,023 011,318

584 4,660,615
584 135,670

75 5,280 7,020

8/METER

703,133
14,785,802

0,175

120 120
30 05

QTY/ QTY/ COST/ QTY/ QTY/ COST/
SPAN M LE M LE SPAN M LE M LE

120 5,676 11,001 102 8,448 16,507
81 3,664 480,178 123 6,412 720,150
48 2,112 18,805 60 3,036 27,033

21.33 030 683,003 132.44 5.827 4,246,080
11.56 500 270,057 11.56 500 270,057
287.6 12,650 6,075,307 287.5 12,650 5,075,307
287.5 12,650 1,641,464 287.5 12,650 1,641,464

564 4,660,615 564 4,660,615
564 135,670 564 135,670

120 6,280 7,020 120 6,280 7,020
640,705 840,086

13,643,806 17,660,608
8/METER 8,478 8/METER 10,074

17-Aug-02



CONCRETE BEAM - ELEVATED - DOUBLE
CONCRETE
DOUBLE
SPAN 30 30
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN M LE MILE SPAN M LE M LE
EXCAV CY 1.954 44 7,744 15,132 51 8.970 17,539
CONCRETE CY 134.73 25 4,400 562,812 30 5,280 711,374
BACKFILL CY 8.904 19 3,344 28,775 22 3,872 34,476
COLUMNS CY 728.8 13.33 2,346 1,709,823 27.26 4,768 3,466,607
CROSSBM CY 630.94 18.66 3,337 1,771,726 18.66 3,337 1,771,726
CONBM FAI CY 401.21 73.61 12,656 5,167,820 73.61 12,955 6,107,820
BMDEL&EF CY 126.76 73.81 12,655 1,681,088 73.61 12,655 1,681,088
ALUM FAB TON 8276.48 1,128 0,336,231 1,128 9,336,231
AL DELAER TON 240.55 1,128 271,340 1,128 271,340
ALIGNMT LF 1.6 60 10,560 15,840 60 10,560 15,840
MOBADEMOB 6% 1,031,226 1,128,852
TOTAL 21,655,815 23,663,864

S/METER 13,457 8/METER 14,704

CONCRETE
DOUBLE
SPAN 75 75
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE M LE SPAN M LE M LE
EXCAV CY 1.654 81 5,702 11,142 01 6,406 12,518
CONCRETE CY 134.73 40 3,450 464,765 65 3,942 531,160
BACKFILL CY 8.604 32 2.253 20,058 35 2,464 21,630
COLUMNS CY 728.8 12.22 860 626,678 28.15 1,982 1,444,307
CROSSBM CY 530.64 37.93 2,870 1,417,754 37.63 2,670 1,417,754
CONBM FAI CY 401.21 211.8 14,011 5,082,330 211.8 14,011 5,682,330
BM DELAEF CY 126.76 211.8 14,011 1,934,815 211.8 14,011 1,634,815
ALUM FAB TON 8276.46 1,128 9,339,231 1,128 0,336,231
AL DELAER TON 240.55 1,128 271,340 1,128 271,340
ALIGNMT LF 1.5 150 10,560 15,840 150 10,580 15,840
MOBADEMOB 5% 1,004,213 1,048,582
TOTAL 21,088,467 22,018,765

$/METER 13,104 8/METER 13,683

CONCRETE
DOUBLE
SPAN 120 120
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.954 194 8,536 18,670 212 9,328 18,227
CONCRETE CY 134.73 125 5,500 741,015 137 6,028 812,152
BACKFILL CY 8.904 70 3,080 27,424 75 3,300 20,383
COLUMNS CY 728.8 19.26 647 517,614 25.19 1,108 807,773
CROSSBM CY 630.04 47.41 2,088 1,107,562 47.41 2.088 1,107,562
CONBM FAI CY 401.21 675.24 25,311 10,154,850 675.24 25,311 10,154,850
BM DELAEF CY 129.70 575.24 25,311 3,284,298 575.24 25,311 3,284,288
ALUM FAB TON 8270.48 1,128 0,330.231 1,128 6,336,231
AL DELAER TON 240.55 1,128 271,340 1,128 271,340
ALIGNMT LF 1.6 240 10,550 15,840 240 10.560 15,840
MOBADEMOB 6% 1,278,793 1,262,033
TOTAL 26,854,547 27,132,660

8/METER 16,687 8/METER 10,660



30 30
30 65

QTV/ QTY/ COST/ QTY/ QTY/ COST/
SPAN M LE M LE SPAN M LE M LE

54 0,604 18,571 101 17,776 34,734
31 5,456 735,087 62 10,012 1,470,174
23 4,048 36,043 30 6,864 61,117

33.10 6,841 4,257,241 141.33 24,874 18,128,230
18.03 3,337 1,771,726 18.00 3,337 1,771,728
73.61 12,855 5,187,820 73.61 12,855 5,107,820
73.61 12,855 1,681,088 73.61 12,855 1,681,086

1,128 0,338,231 1,128 0,339,231
1,128 271,340 1,128 271,340

60 10,560 15,840 60 10,560 15,840
1,166,108 1,888,565

24,480,186 38,869,864
8/METER 15,218 8/METER 24,775

75 75
30 65

QTY/ QTY/ c o s t / QTY/ QTY/ COST/
SPAN M LE M LE SPAN M LE M LE

ea 6.890 13,481 152 10,701 20,000
60 4,224 668,100 06 6,758 010,550
38 2,675 23,820 56 3,042 35,103

35.56 2,603 1,824,405 132.44 0,324 6,705,168
37.03 2,670 1,417,754 37.03 2,670 1,417,764
211.8 14,011 5,982,330 211.8 14,011 6,882,330
211.6 14.011 1,834,815 211.8 14.011 1,834,815

1,128 0,338,231 1.128 0,339,231
1,126 271,340 1,128 271,340

150 10,560 15,840 150 10,560 15,840
1,060,610 1,336,153

22,461,817 28,059,203
4/METER 13,858 8/METER 17,436

120 120
30 65

QTY/ QTY/ COST/ QTY/ QTY/ COST/
SPAN M LE M LE SPAN M LE M LE

221 0,724 10,001 314 13,816 26,096
143 6,202 847,721 207 0,108 1,227,121
78 3,432 30,550 108 4,752 42,312

32.60 1,434 1,045,070 170.2 7,885 6,746,442
47.41 2,086 1,107,562 47.41 2,086 1,107,862

575.24 25,311 10,154,850 575.24 25,311 10,154,850
676.24 25,311 3,284,208 575.24 25,311 3.284.208

1,128 0,330,231 1,128 9,330,231
1,128 271,340 1,128 271,340

240 10,560 15,840 240 10,560 15,840
1,305,774 1,660,800

27,421,245 32,776,702
8/METER 17,030 8/METER 20,367

17-Aug-02

Li
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C O N C R E T E  B E A M  -  S I N G L E

HEIGHT
— 20.00M
-h9.14M
-*r7.62M
- 5.18M
-x-0.91
-f-0.61

CONCS.CH3, 8/17/92

l j



C O N C R E T E  B E A M  -  D O U B L E

HEIGHT
— 20.00M
-h9.14M
7.62M

- 5.18M
-x-0.91
0.61

CONCD.CH3, 8/17/92 4^
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c lie n t m a q n e p la n e  IN TL United Engineers & Constructors
Project: MAGLEV W ESTERN OPERATIONS Date: 1 3 -A ug-92

Location: U S  A  Rev No.: M e ed  By: WWS
Account: ALL ACCOUNTS LF =  N/A Job No.: 6809.008

Facility: CONCRETE SINGLE, BJESf,7S SPAN X 17'H  
W BS1212CF75

WBS ACCT Descdotlon Quantity UIM
M anhours

M A IL U nit

Canpoundec 
M ark-U p; 

SUBS U hlt 126.000%
to ta ls

dec un ltl to fe l 1 S/MH Labcr I Material t Subs 1 T o ta l

1212CF75 A FOOTING EXCAVATION 3,098 CY 0.026 81 $23.75 0.93 $2,424 $3,630 $6,054
1812CF75 A FOOTING BACKFILL 1,338 CY 0.260 348 $23.75 0.89 $10,414 $1,500 $11,914
1212CF75 B FOOTING CONCRETE 1,760 CY 1.180 2,077 $23.75 73.00 5.9 $62,154 $161,885 $13,084 $237,123
1212CF75 B CONCRETE COLUMNS 501 CY 7.350 3,682 $23.05 383.00 26 $106,936 $241,773 $16,413 $365,122
1212CF75 B CONCRETE CROSS BEAMS 712 CY 10.950 7,796 $23.05 149.00 20 $226,419 $133,671 $17,942 $378,032
1212CF75 B CONCRETE BEAM FABRICATE 7,023 CY 7.350 51,619 $23.05 149.00 $1,499,171 $1,318,498 $2,817,669
1212CF7S B CONCRETE BEAM DEUVEFVEREC 7,023 CY 3.600 25,283 $23.05 20 $734,294 $176,980 $911,274
1212CF75 C ALUM. GUIDE RAIL MATL/FABR 564 TN 6571.00 $4,669,615 $4,669,615
1212CF75 C ALUM. GUIDE RAIL DB.IVER/ERE 564 TN 6.656 3,754 $23.75 32.836 $112,338 $23,335 $135,673
1212CF75 C ALUM. GUIDE RAIL ALIGN 5,280 LF 0.050 264 $23.75 $7,900 $7,900

SUBTOTAL 94,904 $2,762,050 $6,525,442 $25^884 $9,540,376

MOBIL! ZAT10N/DEM0BIUZAT10N 5% 4,745 $138,103 $326,272 $12,644 $477,019

TOTAL CONCRETE S IN G LE . a .E V ,7 ffS P A N  X  17T 99 ,649 $29.10 $2,900 ,153 $6 ,851 ,714 $265,528 $10,017,395

Pagel
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C lie n t MAGNEPLANE1NTL 
P roiact: MAGLEV 

Location: U  S A 
Account: A LL ACCO UNTS

United Engineers & Constructors
WESTERN OPERATIONS Date:
Job No.: 6869.002 Priced By:

13— Aug— 92 
WWS

WBS DESCRIPTION QTY UofM UNIT RATE TOTAL
1212CF75 FOOTING EXCAVATION 3,098 CY $2 $6,054
1212CF75 FOOTING BACKFILL 1,338 CY $9 $11,914
1212CF75 FOOTING CONCRETE 1,760 CY $135 $237,123
1212CF75 CONCRETE COLUMNS 501 CY $729 $365,122
1212CF75 CONCRETE CROSS BEAMS 712 CY $531 $378,032
1212CF75 CONCRETE BEAM FABRICATE 7,023 CY $401 $2,817,669
1212CF75 CONCRETE BEAM DELIVEFVERECT 7,023 CY $130 $911,274
1212CF75 ALUM. GUIDE RAIL MATL/FABR 564 TN $8,279 $4,669,615
1212CF75 ALUM. GUIDE RAIL DELIVER/ERECT 564 TN $241 $135,673
1212CF75 ALUM. GUIDE RAIL ALIGN 5,280 LF $1 $7,900

SUBTOTAL $ 9 ,540 ,376

MOBIUZATION/DEMOBILIZATTON 5% $477,019

TOTAL $10,017,395
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STEEL
SINGLE

STEEL TRUSS - AT GRADE - SINGLE

SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 11 1,936 3,783 12 2,112 4,127
CONCRETE CY 134.73 5 880 118,562 5 880 118,562
BACKFILL CY 8.904 6 1,056 9,403 7 1,232 10,970
PEDESTAL CY 309.46 2.6 458 141,609 3.9 686 212,413
STEEL FAB TON 2205 4.86 855 1,886,069 4.86 855 1,886,069
STDEL&ER TON 379.4 4.86 855 324,524 4.86 855 324,524
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
AL DEL&ER TON 240.55 564 135,670 564 135,670
ALIGNMT LF 1.5 30 5,280 7,920 30 5,280 7,920
MOB&DEMOB 5% 364,858 368,494
TOTAL 7,662,013 7,738,364

S/METER 4,761 $/METER 4,809

STEEL
SINGLE
SPAN 75 75
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 13 915 1,788 15 1,056 2,063
CONCRETE CY 134.73 6 422 56,910 7 493 66,395
BACKFILL CY 8.904 7 493 4,388 8 563 5,015
PEDESTAL CY 309.46 2.6 183 56,644 3.9 275 84,965
STEEL FAB TON 2205 13.8 972 2,142,202 13.8 972 2,142,202
ST DEL&ER TON 379.4 13.8 972 368,595 13.8 972 368,595
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
AL DEL&ER TON 240.55 564 135,670 564 135,670
ALIGNMT LF 1.5 75 5,280 7,920 75 5,280 7,920
MOB&DEMOB 5% 372,187 374,122
TOTAL 7,815,918 7,856,562

S/METER 4,857 $/METER 4,882

STEEL
SINGLE
SPAN 120 120
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM 1UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 29 1,276 . 2.493 29 1,276 2,493
CONCRETE CY 134.73 15 660 88,922 15 660 88,922
BACKFILL CY 8.904 14 616 5,485 14 616 5,485
PEDESTAL CY 309.46 2.6 114 35,402 3.9 172 53,103
STEEL FAB TON 2205 38.76 1,705 3,760,495 38.76 1,705 3,760,495
ST DEL&ER TON 379.4 38.76 1,705 647,044 38.76 1,705 647,044
ALUM FAB TON 8279.46 564 4,669,615 564 4,669,615
AL DEL&ER TON 240.55 564 135,670 564 135,670
ALIGNMT LF 1.5 120 5,280 7,920. 120 5,280 7,920
MOB&DEMOB 5% 467,652 468,537
TOTAL 9,820,699 9,839,285

S/METER 6,102 S/METER 6,114



STEEL TRUSS - AT GRADE - DOUBLE
STEEL
DOUBLE
SPAN 30 30
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ Q TY/ QTY/ COST/
ITEM UNITS PRICE SPAN MILE M ILE SPAN MILE MILE
EXCAV CY 1.954 22 3,872 7,566 24 4,224 8,254
CONCRETE CY 134.73 10 1,760 237,125 10 1,760 237,125
BACKFILL CY 8.904 12 2,112 18,805 14 2,464 21,939

PEDESTAL CY 309.46 5.2 915 283,218 7.8 1,373 424,827
STEELFAB TON 2205 9.72 1,711 3,772,138 9.72 1,711 3,772,138

STDEL&ER TON 379.4 9.72 1,711 649,047 9.72 1,711 649,047

ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231
ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340

AUGNMT LF 1.5 60 10,560 15,840 60 10,560 15,840

MOB&DEMOB 5% 729,715 736,987

TOTAL 15,324,025 15,476,728
S/METER 9,522 $/METER 9,617

STEEL
DOUBLE
SPAN 75 75
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/

ITEM UNITS PRICE SPAN MILE MILE SPAN MILE MILE
EXCAV CY 1.954 26 1,830 3,577 30 2,112 4,127

CONCRETE CY 134.73 12 845 113,820 14 986 132,790
BACKFILL CY 8.904 14 986 8,776 16 1,126 10,029

PEDESTAL. CY 309.46 5.2 366 113,287 7.8 549 169,931
STEELFAB TON 2205 27.6 1,943 4,284,403 27.6 1,943 4,284,403

STDEL&ER TON 379.4 27.6 1,943 737,189 27.6 1,943 737,189

ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231

ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340

AUGNMT LF 1.5 150 10,560 15,840 150 10,560 15,840

MOB&DEMOB 5% 744,373 748,244

TOTAL 15,631,836 15,713,125
S/METER 9,713 S/METER 9,764

STEEL
DOUBLE
SPAN 120 120
HEIGHT 2 3

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/

ITEM UNITS PRICE SPAN MILE M ILE SPAN MILE MILE

EXCAV CY 1.954 58 2,552 4,987 58 2,552 4,987

CONCRETE CY 134.73 30 1,320 177,844 30 1,320 177,844

BACKFILL CY 8.904 28 1,232 10,970 28 1,232 10,970

PEDESTAL CY 309.46 5.2 229 70,804 7.8 343 106,207

STEELFAB TON 2205 77.52 3,411 7,520,990 77.52 3,411 7,520,990

STDEL&ER TON 379.4 77.52 3,411 1,294,088 77.52 3,411 1,294,088

ALUM FAB TON 8279.46 1,128 9,339,231 1,128 9,339,231

ALDEL&ER TON 240.55 1,128 271,340 1,128 271,340

AUGNMT LF 1.5 240 10,560 15,840 240 10,560 15,840

MOB&DEMOB 5% 935,305 937,075

TOTAL 19,641,399 19,678,571
S/METER 12,205 S/METER 12,228



STEEL
SINGLE

STEEL TRUSS - ELEVATED - SINGLE

SPAN 30 30
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM 1UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.054 23 4,048 7,010 20 6,104 0,073
CONCRETE CY 134.73 12 2,112 284,550 10 2,810 370,400
BACKFILL CY 8.004 11 1,030 17,238 13 2,288 20,372
COLUMNS CY 72B.8 0.07 1,174 855,553 10.22 1,700 1,310,007
CROSSBM CY 530.04 4.80 855 454,145 4.80 855 454,145
STEEL FAB TON 2205 4.80 855 1,888,000 4.88 855 1,880,000
STDEL&ER TON 370.4 4.80 855 324.524 4.88 855 324,524
ALUM FAB TON 8270.40 554 4,600,015 604 4,800,015
AL DEL&ER TON 240.55 504 135,070 604 135,070
ALIGNMT LF 1.5 30 5,280 7,020 30 5,280 7.020
MOB&DEMOB 5% 432,100 450,030
TOTAL 0,075,353 0,658,525

8/METER 5,630 8/METER 0,002

STEEL
SINGLE
SPAN 75 75
HEIGHT 17 25

UNIT QTY/ QTY/ COST/ QTY/ QTY/ COST/
ITEM 1UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.054 27 1,001 3.714 32 2,253 4,402
CONCRETE CY 134.73 14 080 132,700 17 1,107 101,245
BACKFILL CY 8.004 13 015 8,140 14 088 8,778
COLUMNS CY 728.8 0.22 438 310.133 0.78 080 601,788
CROSSBM CY 530.04 5.60 301 207,823 6.50 301 207,823
STEEL FAB TON 2205 13.8 072 2,142,202 13.8 072 2,142.202
STDEL&ER TON 370.4 13.8 072 308,505 13.8 072 388,505
ALUM FAB TON 8270.40 504 4,000.015 584 4,060,810
AL OEL&ER TON 240.55 504 135,070 584 135,070
ALIGNMT LF 1.5 75 5,280 7,020 75 5,280 7,020
MOB&DEMOB 5% 300,781 410,402
TOTAL 8,305,381 8,018,430

3/METER 5,217 8/METER 5,355

STEEL
SINGLE
SPAN 120 120
HEIGHT 17 25

UNIT QTY/ QTY/ C 03T / QTY/ QTY/ COST/
ITEM 1UNITS PRICE SPAN M LE M LE SPAN M LE M LE
EXCAV CY 1.054 42 1,848 3,611 40 2,158 4,213
CONCRETE CY 134.73 23 1,012 130,347 27 1,188 150,050
BACKFILL CY 8.004 10 838 7,444 21 024 8,227
COLUMNS CY 728.8 7.7 330 240,017 12.44 547 308,010
CROSSBM CY 630.04 7.22 318 108,000 7.22 318 108,080
STEEL FAB TON 2205 38.70 1,705 3,760,405 38.70 1,705 3,700,406
STDEL&ER TON 370.4 38.78 1,705 047,044 38.78 1,705 047,044
ALUM FAB TON 8270.40 604 4,000,015 504 4,600,015
AL DEL&ER TON 240.55 604 135,070 604 135,070
ALIGNMT LF 1.6 120 5,280 7.020 120 5,280 7,020
MOB&DEMOB 6% 480,187 408,041
TOTAL 10,272,010 10,458,871

3/METER 0,383 8/METER 0,400



30
30

QTY/ QTY/ COST/
SPAN M LE M LE

32 6.632 11,005
17 2.092 403,112
15 2,640 23,507

12.44 2.169 1,595,884
4.88 855 454,145
4.88 855 1,886,080
4.88 855 324,524

664 4,680.815
664 135,870

30 5,280 7,020
475,582

0,988,702
S/METER 6,208

75
30

QTY/ QTY/ COST/
SPAN M LE M LE

35 2,484 4,815
19 1,338 180,215
10 1,128 10,020
12 845 816.800

6.66 301 207.823
13.8 072 2,142,202
13.8 072 388,505

684 4,880,815
684 135,870

75 6,280 7,020

5/METER

417,120
8.750.702

5,443

120
30

QTY/ QTY/ COST/
SPAN M LE M LE

52 2,288 4,471
20 1,278 171.015
23 1.012 0,011

15.41 878 404,158
7.22 318 188,680

38.78 1,705 3,780,405
38.78 1,705 847,044

584 4,869,815
684 135.870

120 6.280 7.020

5/METER

603.448
10,572,415

8,570

30
85

QTY/ QTY/ COST/
SPAN M LE M LE

48 8,448 18.507
28 4,028 803,040
20 3,520 31,342

75.38 13,287 0,688,002
4.80 855 454,145
4.86 855 1,888,060
4.80 855 324,524

584 4,880,015
584 135,870

30 5,280 7,020
802,032

18,751,576
5/METER 11,652

75
85

QTY/ QTY/ COST/
SPAN M LE M LE

54 3.802 7,428
31 2.162 204,035
23 1.619 14,417

74.10 6,223 3,808,605
5.58 391 207,823
13.8 972 2,142,202
13.8 972 388,505

664 4,680,815
664 135,670

75 5,280 7,020

8/METER

682,710
12,238,020

7,604

120
65

QTY/ QTY/ COST/
SPAN M LE M LE

78 3,432 8,706
48 2,024 272,604
32 1,408 12,537

01.28 4.015 2,028,453
7.22 318 188,860

38.76 1,705 3,760,405
38.76 1,705 847,044

584 4,660,818
584 135,670

120 8,280 7,020

8/METER

830,300
13,238,103

8,226

17— Aufl— 02



STEEL TRUSS - ELEVATED - DOUBLE
STEEL
DOUBLE
SPAN 30
HEIGHT 17

UNIT QTY/ QTY/
ITEM UNITS PRICE SPAN M LE
EXCAV CY 1.854 37 0,512
CONCRETE CY 134.73 21 3,880
BACKFILL CY 6.804 17 2,892
COLUMNS CY 728.6 13.33 2,349
CROSSBM CY 530.84 14.22 2,503
STEEL FAB TON 2205 11.8 2,042
STDEL&ER TON 378.4 11.8 2,042
ALUM FAB TON 6278.49 1,128
ALDELSER TON 240.55 1,128
ALIGNMT LF 1.5 80 10,580
MOB&DEMOB 6%
TOTAL

S/METER

STEEL
DOUBLE
SPAN 75
HEIGHT 17

UNIT QTY/ QTY/
ITEM UNITS PRICE SPAN M LE
EXCAV CY 1.854 61 4,284
CONCRETE CY 134.73 38 2,534
BACKFILL CY 8.804 25 1,760
COLUMNS CY . 728.8 11.58 814
CROSSBM CY 530.84 23.7 1,888
STEEL FAB TON 2205 32.84 2,318
STDEL&ER TON 378.4 32.84 2,318
ALUM FAB TON 6278.40 1,128
ALDEL&ER TON 240.55 1,128
ALIGNMT LF 1.5 150 10,580
MOB&DEMOB 5%
TOTAL

8/METER

STEEL
DOUBLE
SPAN 120
HEIGHT 17

UNIT QTY/ QTY/
ITEM UNITS PRICE SPAN M LE
EXCAV CY 1.854 82 3,608
CONCRETE CY 134.73 50 2,200
BACKFILL CY 8.804 32 1,408
COLUMNS CY 728.8 13.04 874
CROSSBM CY 830.84 28.44 1,251
STEEL FAB TON 2205 82.53 4,071
STDEL&ER TON 378.4 82.53 4,071
ALUM FAB TON 8278.40 1,128
ALDEL&ER TON 240.55 1,128
ALIGNMT LF 1.5 240 10,580
MOB&DEMOB 6 ft
TOTAL

3/METER

COST/

30
25

QTY/ QTY/ . COST/
M LE SPAN M LE M LE

12,724 44 7,744 16,132
487,882 25 4.400 602,812

20,841 18 3,344 20,776
1,708,823 20.44 3,597 2,621,814
1,328,784 14.22 2,503 1,326,704
4,501,728 11.6 2,042 4,501,728

774,583 11.8 2,042 774,583
8,338,231 1,128 0,339,231

271,340 1,128 271,340
16,840 80 10,560 15,840

823,833
18,402,800

12,057 3/METER

074,652
20,465,002

12,717

COST/

75
25

QTY/ QTY/ COST/
M LE SPAN M LE M LE
8,381 72 5,068 9,804

341,460 43 3,027 407,855
15,071 28 2,042 18,178

583,115 18.07 1.314 857,811
885,803 23.7 1,888 885,883

5,113,342 32.84 2,318 8,113,342
878,818 32.84 2,318 878,818

8,338,231 1,128 8,338,231
271,340 1,128 271,340

15,840 150 10,580 15,840
873,204

18,337,270
11,385 S/METER

884,864
18,784,248

11,878

COST/

120
25

QTY/ QTY/ COST/
M LE SPAN M LE M LE
7,050 100 4,400 8,588

288,406 81 2,884 301,815
12,537 38 1,872 14,887

418,168 22.52 881 722,153
884,387 28.44 1,251 884,387

8,877,281 82.53 4,071 8,877,201
1,644,658 82.53 4,071 1,544,058
8,338,231 1,128 8,338,231

271,340 1,128 271,340
15,840 240 10,580 15,840

1,077,344
22,024,221

14,058 S/METER

1,085,888
23,015,081

14,302

i a i



30
30

QTV/ QTY/ COST/
SPAN MR.E M LE

49 8.024 10,851
28 4.028 003,04021 3,600 32,000

24.89 4.381 3,102,010
14.22 2,503 1,328.70411.8 2,042 4,501,72811.8 2.042 774,583

1,128 0,330,231
1,128 271,340

80 10,560 15,840
1,000.802 

21,144,729 
$/METER 13,139

75
30

QTV/ QTY/ COST/
SPAN M LE MILE

74 5,210 10,180
45 3,168 426,825
30 2,112 18,805

23.11 1.627 1,185,717
23.7 1,888 885,803

32.94 2,319 5,113,342
32.94 . 2.319 879,810

1,128 0,339,231
1,128 271,340

150 10,560 18,840

(/METER

807,348
19,054,310

11,840

120
30

QTV/ QTV/ COST/
SPAN M LE M LE

109 4,790 9,371
87 2,948 397,184
41 1,804 18,003

28.44 1,251 911,991
28.44 1,251 804,397
92.53 4,071 8,977,201
92.53 4.071 1,544,059

1,128 0,339,231
1,128 271,340

240 10,580 15,840

(/METER

1,107,307
23,284,704

14,450

30
05

QTY/ QTY/ COST/
SPAN M LE M LE

75 13,200 25,703
45 7,020 1,007,002
30 5,260 47,013

04.22 16.583 12,085,480
14.22 2.503 1,328,79411.0 2,042 4,501,72811.0 2.042 774,583

1,126 0,339,231
1,126 271,34000 10,500 15,840

$/METER

1,472,844
30,929,714

19,219

75
65

QTY/ QTY/ COST/
SPAN M LE M LE

105 7,392 14,444
05 4,570 816,524
40 2,810 25,07401.20 6,425 4,882,324

23.7 1,688 885,883
32.94 2,319 8,113,342
32.04 2,319 870,819

1,128 9,339,231
1,128 271,340

150 10,800 15,840

(/METER

1,092,190
22,035,992

14,252

120
85

QTY/ QTY/ COST/
SPAN M LE M LE

168 7,362 14,444
107 4,708 834,309
81 2,884 23,898

105.06 4,802 3,307,841
28.44 1,251 084,397
92.53 4,071 6,977,201
92.53 4,071 1,544,859

1,128 0,339,231
1,128 271,340

240 10,500 16,840

(/METER

1,244,101
28,127,380

18,235

17-Au(J-92
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STEELS.CH3, 8/17/92
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clie n t: m a o n e p l a n e in t l  United Engineers & Constructors
Project: MAGLEV W ESTERN OPERATIONS Date: 1 3 -A ug-92

Location: U S A  Rev No.: Priced By: WWS
Account: ALL ACCOUNTS LF =  N/A Job No.: 6869.002

Facility: STEB. 9NG LE, ELEV,75'SPAN X 17'H 
W BS1212SF75

WBS ACCT Dssctlotlon Q uantity UfM
M anhours

M A IL U nit

Com pounds' 
M ark-U p! 

SUBS U hlt 126.000%
T o ta ls

oer u n itl tt)6 l 1 sTwF Lab t r  l M aterial S u d s  T T o ta l

1212SF75 A FOOTING EXCAVATION 1,197 CY 0.026 31 $23.75 0.93 $928 $1,403 $2,331
1212SF75 A FOOTING BACKFILL 915 CY 0.260 238 $23.75 0.89 $7,122 $1,026 $8,148
1212SF75 B FOOTING CONCRETE 986 CY 1.180 1,163 $23.75 73.00 5.9 $34,803 $90,692 $7,330 $132,825
1212SF75 B CONCRETE COLUMNS 501 CY 7.350 3,682 $23.05 383.00 26 $106,936 $241,773 $16,413 $365,122
1212SF75 B CONCRETE CROSS BEAMS 263 CY 10.950 2,880 $23.05 149.00 20 $83,644 $49,376 $6,628 $139,648
1212SF75 C STEEL TRUSS FABRICATE 972 TN 1750.00 $2,143,260 $2,143,260
1212SF75 C STEB. TRUSS DELIVER/ERECT 972 TN 7.900 7,679 $23.05 119 $223,021 $145,742 $368,763
1212SF75 C ALUM. GUIDE RAIL MATL/FABR 564 TN 6571.00 $4,669,615 $4,669,615
1212SF75 C ALUM. GUIDE RAIL DBJVER/ERE 564 TN 6.656 3,754 $23.75 32.836 $112,338 $23,335 $135,673
1212SF75 C ALUM. GUIDE RAIL AUGN 5,280 LF 0.050 264 $23.75 $7,900 $7,900

SUBTOTAL 19,691 $576,692 $7,194,716 $201,877 $7,973285

MOBIUZARONIDEMOBIUZATION 5% 985 $28,835 $359,736 $10,094 $398,664

TOTAL S T E H . S IN G LE. E LE V.75 SPAN X  17 ‘H 20,676 $29.29 $605,527 $7 ,554 ,452 '''''$ 2 1 1 ,9 7 1 $8,371,949

Page 1



f£ ^£ -Z _
C lie n t MAGNEPLANEINTL 

P ro ject MAGLEV 
Location: U S A  
A ccoun t A LL ACCOUNTS

United Engineers & Constructors
WESTERN OPERATIONS Date:
Job No.: 6869.002 Priced By:

13— A u g -9 2  
WWS

WBS DESCRIPTION QTY UofM UNIT RATE TOTAL
1212SF75 FOOTING EXCAVATION 1,197 CY $2 $2,331
1212SF75 FOOTING BACKFILL 915 CY $9 $8,148
1212SF75 FOOTING CONCRETE 986 CY $135 $132,825
1212SF75 CONCRETE COLUMNS 501 CY $729 $365,122
1212SF75 CONCRETE CROSS BEAMS 263 CY $531 $139,648
1212SF75 STEEL TRUSS FABRICATE 972 TN $2,205 $2,143,260
1212SF75 STEEL TRUSS DELIVER/ERECT 972 TN $379 $368,763
1212SF75 ALUM. GUIDE RAIL MATL/FABR 564 TN $8,279 $4,669,615
1212SF75 ALUM. GUIDE RAIL DELIVER/ERECT 564 TN $241 $135,673
1212SF75 ALUM. GUIDE RAIL ALIGN 5,280 LF $1 $7,900

SUBTOTAL $7,973,285
MOBILIZATION/DE MOBILIZATION 5% $398,664

TOTAL $8,371,949

f

j !

J

I

il

Page 1
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BANKED GUIDEWAY COST ESTIMATE

Method used to establish pricing of banked guideway sections:
1) Determine the cost of a straight section
2) Design guideway and support for the maximum 35° bank

• Loading from vehicle based on information from Mike Judd with semi gap of1.0 m on inside of curved guideway• Foundation design by BCI based on loadings from UE&C.
3) For each of the guideway components, determine the quantities for the 35° bank and establish the ratios of 35° bank to straight section

• Note that the inside and outside box beams have been calculated separately as the configuration of each changes differently in the banked curve
4) Establish "weighting" factors for each component as follows (based on straight section costs)

Foundation $15,964 + 41,669 + 471,868
Factors
0.037

Columns $808,241 0.057
Cross Beams $1,308,293 0.093
Box Beam Inside $(11,111,035 + 322,813)/2 0.406
Box Beam Outside n n 0.406
Alignment $15,800 0.001

$14,095,683 1.000
5) Determine variation of each component with bank angle from 0° to 24°. Graph this variation (plot ratio as a function of bank angle), ^  “Z j

6) Determine cost ratio of the banked sections to the straight section for each of theangles encountered in the SST. Do this by multiplying the ratio for each component by the weighting factor. The sum of these values will be the ratio of banked cost to the straight section cost. \l / c a .  r -



The results are as follows:

Bank ° Ratio Multiplier (Ratio - 1.001
5 1.050 0.05010 1.099 0.09914 1.176 0.17615 1.194 0.194

16 1.214 0.214
18 1.254 0.25419 1.274 0.274
20 1.293 0.29321 1.315 0.315
23 1.359 0.35924 1.380 0.380

7) On a spreadsheet, determine the extra cost of the banked sections as follows:
l~ s ^  e  * 3For each curve are multiply arc length by the multiplier shown in step 6 Sum these figures for all the circular curve arcs: ^ O Q \ ._______a)b)

c) For each curve, multiply the taper (or spiral) length by the multiplier shown below. The multiplier takes into account that there are two tapers at each curve (one at each aid of the circular arc). This multiplier is an average of the values from 0° to the bank angle under consideration
■ f -  €J

Bank Angle Multiplier i
10 .11014 .164
15 .17916 .19518 .227
19 .244
20 .26121 .27923 .31524 .333

d) Sum the figures obtained in step 7 c) =
8) The extra cost of all the curves (including spirals) is then obtained by multiplying the sum of 7 b) and 7 d) by the per meter straight section cost The sum of 7 b) and 7 d) =

a lz >  J lu f  f a  £  < £  - r / /

* *  * * *  =: j- ° e i -  '$ 8 % , m a rc . -r S te fa

s ir S^s»,ra| C a ff
la  S t f

gp/r.
I^ S b O
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I

WEIGHTED FACTORS FOR CURVES
10 DEG

WEIGHTING FACTOR RATIO WTD FACTOR
FOUND 0.037 1.650 0.061
COLUMNS 0.057 1.000 0.057
CROSS BN 0.093 1.300 0.121
INS 6UIDE 0.406 1.050 0.426
05 GUIDE 0.406 1.065 0.432
ALIGN 0.001 1.000 0.001

1.000
30 DEG

1.099

WEIGHTING FACTOR RATIO WTD FACTOR
FOUND 0.037 3.000 0.111
COLUMNS 0.057 1.000 0.057
CROSS BM 0.093 1.B10 0.160
INS GUIDE 0.406 1.580 0.641
OS GUIDE 0.406 1.300 0.520
ALIGN 0.001 1.000 0.001

L.
1.000 1.507

14 DEG 15 DEG 16 DEG
MULTP. WTD FACTOR MULTP. WTD FACTOR MULTP. WTD FACTOR

1.930 0.071 1.980 0.073 2.070 0.0771.000 0.057 1.000 0.057 1.000 0.057
1.410 0.131 1.440 0.134 1.470 0.137
1.160 0.471 1.105 0.401 1.210 0.491
1.095 0.445 1.103 0.440 1.113 0.452
1.000 0.001 1.000 0.001 1.000 0.001

1.176 1.194 1.214

35 DEG 21 DEG 23 DEG
MULTP. WTD FACTOR MULTP. WTD FACTOR MULTP. WTD FACTOR

3.400 0.126 2.300 O.OBB 2.530 0.094
1.000 0.057 1.000 0.057 1.000 0.057
1.920 0.179 1.620 0.151 1.600- 0.156
1.710 0.694 1.340 0.544 1.393 0.566
1.410 0.572 1.168 0.474 1.195 0.405
1.000 0.001 1.000 0.001 1.000 0.001

1.629 1.315 1.359

10 DEG 19 DEG 20 DEG
MULTP. WTD FACTOR MULTP. WTD FACTOR MULTP. WTD FACTOR2.100 0.001 2.260 0.084 2.330 0.0861.000 0.057 1.000 0.057 1.000 0.057

1.530 0.142 1.560 0.145 1.590 0.148
1.265 0.514 1.290 0.524 1.315 0.534
1.132 0.460 1.142 0.464 1.150 0.4671.000 0.001 1.000 0.001 1.000 0.001

1.254 1.274 1.293

24 DEG 5 DEG
MULTP. WTD FACTOR MULTP. WTD FACTOR

2.600 0.096 1.330 0.049
1.000 0.057 1.000 0.057
1.700 0.150 1.140 0.106
1.421 0.577 1.025 0.416
1.210 0.491 1.035 0.420
1.000 0.001 1.000 0.001

1.300 1.050

-1
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COMPILATION OF CURVE COSTS FOR THE HYPOTHETICAL ROUTE

POSITION PI t L 9a spiral L ea arc BANK A6L FACTOR FACTOR L SPIRAL) L ARC)
(STATION) for spiral for arc FACTOR FACTOR

9 1 213 66 24 0.333 0.380 70.929 25.080
16 2 175 0 20 0.261 0.293 45.675 0.000
22 3 282 337 24 0.333 0.380 93.906 12S.060
33 4 337 536 24 0.333 ' 0.380 112.221 203.680
40 5 261 681 24 0.333 0.380 86.913 258.780
54 6 301 257 24 0.333 0.380 100.233 97.660
62 7 105 0 14 0.164 0.176 17.220 0.000
72 8 320 466 24 0.333 0.380 1 106.560 177.080
B1 9 337 361 24 0.333 0.380 | 112.221 137.180
96 10 209 0 21 0.279 0.315 ’ 58.311 0.000
101 11 238 198 24 0.333 0.380 79.254 75.240
107 12 261 629 24 0.333 0.380 ' 86.913 239.020
117 13 279 0 23 0.315 0.359 87.885 0.000
124 14 282 207 24 0.333 0.380 93.906 7B.660
132 15 282 573 24 0.333 0.380 93.906 217.740
144 16 337 361 24 0.333 0.380 112.221 137.1B0
154 17 175 0 16 0.227 0.214 39.725 0.000
166 18 209 0 19 0.244. 0.274 50.996 0.000
173 19 261 . 53 24 0.333 0.380 86.913 20.140
182 20 337 187 • 24 0.333 0.380 112.221 71.060
188 21 157 0 15 0.179 0.194 28.103 0.000
198 22 337 12 24 0.333 0.380 112.221 4.560
206 23 23B 67 24 0.333 0.380 79.254 25.460
212 24 183 0 18 0.227 0.254 41.541 0.000
217 25 105 0 14 0.164 0.176 17.220 0.000
221 26 337 12 24 0.333 0.380 112.221 4.560
231 27 261 472 24 0.333 0.380 86.913 179.360
238 28 320 701 24 0.333 0.380 106.560 266.380
243 29 261 53 24 0.333 0.380 86.913 20.140
256 30 337 187 24 0.333 0.380 1 112.221 71.060
262 31 279 0 23 0.315 0.359 j 87.885 0.000
273 32 282 85 24 0.333 0.380 i 93.906 32.300
27B 33 282 207 24 0.333 0.380 93.906 78.660
285 34 261 158 24 0.333 0.380 86.913 60.040
294 35 301 187 24 0.333 0.380 100.233 71.060
304 36 262 0 21 0.279 0.315 73.098 0.000
313 37 337 12 24 0.333 0.360 112.221 4.560
324 38 262 0 21 0.279 0.315 73.09B 0.000
333 39 157 0 15 0.179 0.194 28.103 0.000
340 40 320 73 24 0.333 0.380 106.560 27.740
350 41 175 0 16 0.195 0.214 34.125 0.000
356 42 70 0 10 0.110 0.099 7.700 0.000
365 43 314 0 24 0.333 0.3BO 104.562 0.000
373 44 337 710 24 0.333 0.380 112.221 269.800
380 45 282 268 24 0.333 0.3B0 93.906 101.840
388 46 301 117 24 0.333 0.380 100.233 44.460
398 47 175 0 16 0.195 0.214 34.125 0.000
405 48 369 154 24 0.333 0.380 "122.877 58.520
420 49 584 202 24 0.333 0.3B0 194.472 76.760
434 50 754 119 24 0.333 0.380 251.082 45.220
449 51 953 1,141 24 0.333 0.3BO 317.349 433.580
469 52 1,066 680 24 0.333 0.380 354.978 258.400

5.014.849 4.001.020SUMS 15,860.000 10,529.000
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Client MAGNEPLANEINTL • * United Engineers & Constructors
Project: MAGLEV WESTERN OPERATIONS Date:

Location: USA Rev No.: Priced By:
Account: ALL ACCOUNTS LF-N/A Job No.: 6869.002
Facility: TUNNEL DOUBLE GUIDWAY EXCAVATED 

WBS 1232-10 10MDIA.

WBS ACCT Description Quantify U/M
Manhour*

MATL Unit
Compounded 

Mark-Upe 
SUBS Unit 126.000% .... .. .. Total*

per unit 1 total H s/mH 'Labor [ Material 1 Sub* : l • tbtai
1232-10 A EXCAVATION 343,200 CY 0.037 12,698 $21.07 2.44 $337,109 $1,055,134 $1,392,243
1232-10 A HAUL 310,900 CY 0.059 18,343 $18.40 3.37 $425,264 $1,320,144 $1,745,408
1232-10 A BACKFILL 32,300 CY 0.067 2,164 $20.00 4.17 $54,533 $169,711 $224,244
1232-10 A SHEET PILING 343,200 SF 6 $2,594,592 $2,594,592
1232-10 A WATER PROOFING 646,000 SF 0.69 $561,632 $561,632
1232-10 A SURVEY 1 LOT 23000 $28,980 $28,980
1232-10 B BOTTOM SLAB 20,900 CY 3.500 73,150 $21.75 77.00 2 $2,004,676 $2,027,718 $52,668 $4,085,062
1232-10 B WALLS 17500 CY 5.33 93,275 $21.75 127.00 8 $2,556,201 $2,800,350 $176,400 $5,532,951
1232-10 B TOP SLAB 10700 CY 6.06 64,842 $21.75 120.00 6 $1,776,995 $1,617,840 $80,892 $3,475,727
1232-10 C WALKWAY 10,560 LF 0.300 3,168 $21.75 35.00 $86,819 $465,696 $552,515
1232-10 F LIGHTING 10,560 LF 1.520 16,051 $25.60 21.00 $517,741 $279,418 $797,159
1232-10 K VENTILATION 10,560 LF 2.560 27,034 $25.50 142.00 $868,602 $1,889,395 $2,757,997
CHAD C STR STEEL CRADLE 704 TN 12.200 8,589 $21.75 1358.00 47 $235,382 $1,204,600 $41,691 $1,481,673
AGRS C ALUM. GUIDE RAIL 1,128 TN $23.75 6571.00 $9,339,231 $9,339,231
AGRS C ALUM. GUIDE RAIL 1,128 TN 6.656 7,508 $23.75 32.836 $224,677 $46,669 $271,346
AGRS C ALUM. GUIDE RAIL 10,560 LF 0.050 528 $23.75 $15,800 $15,800

SUBTOTAL 327,350 $9,103,799 $19,624,248 $6,128,513 $34,856,560
MOBILIZATION & DEMOBILIZATION 5% 16,368 $455,190 $981,212 $306,426 $1,742,828

TOTAL TUNNEL DOUBLE GUIDWAY EXCAVATED 671,068 $27.81 $18,662,788$40,229,708$12,563,452$36,599,388

NOTES:
(1) COSTS PER MILE
(2) EXCLUDES CONTINGENCY WHICH WILL BE ADDED ON GRAND TOTAL OF ESTIMATE (WITH OTHER COMPONENTS)

_  F-
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Client: MAGNEPLANEINTL 

Project: MAGLEV 
Location: U S A  
Account: ALL ACCOUNTS

United Engineers & Constructors
WESTERN OPERATIONS Date:
Job No.: 6869.002 Priced By:

Facility: TUNNEL DOUBLE GUIDWAY EXCAVATED 
WBS 1232-10 10MDIA.

17— Jul-92 
WWS

WBS DESCRIPTION QTY UofM UNIT RATE TOTAL
1232-10 EXCAVATION 343,200 CY $4 $1,392,243
1232-10 HAUL 310,900 CY $6 $1,745,408
1232-10 BACKFILL 32,300 CY $7 $224,244
1232-10 SHEET PILING 343,200 SF $8 $2,594,592
1232-10 WATER PROOFING 646,000 SF $1 $561,632
1232-10 SURVEY 1 LOT $28,980 $28,980
1232-10 BOTTOM SLAB 20,900 CY $195 $4,085,062
1232-10 WALLS 17,500 CY $316 $5,532,951
1232-10 TOP SLAB 10,700 CY $325 $3,475,727
1232-10 WALKWAY 10,560 LF $52 $552,515
1232-10 LIGHTING 10,560 LF $75 $797,159
1232-10 VENTILATION 10,560 LF ,$261 $2,757,997
CRAD STR STEEL CRADLE 704 TN $2,105 $1,481,673
AGRS ALUM. GUIDE RAIL 1,128 TN $8,279 $9,339,231
AGRS ALUM. GUIDE RAIL 1,128 TN $241 $271,346
AGRS ALUM. GUIDE RAIL 10,560 LF $1 $15,800

SUBTOTAL $34,856,560

MOBILIZATION & DEMOBILIZATION 0 5% $1,742,828

TOTAL $36,599,388

NOTES:
(1) COSTS PER MILE
(2) EXCLUDES CONTINGENCY WHICH WILL BE ADDED ON GRAND TOTAL OF ESTIMATE (WITH OTHER COMPONENTS)

Page 1



Client MAGNEPLANEINTL * • United Engineers & Constructors
Project: MAGLEV WESTERN OPERATIONS Date: 17-JU-82

Location: USA Rev No.: Priced By: WWS
Account: ALL ACCOUNTS 
Facility: TUNNEL BORED DOUBLE 

WBS 1234-10 10MDIA.

LF-N/A Job No.: 6869.002

WBS ACCT Description Quantity U/M
M*nhout*

MATL Unit

Compounded 
Mark-l*>a 

SUBS Unit 126.000%
Totate ^

per unit I total m  S/MH w£bilm m im m m sm  ?• t Wm S ilH i&PTotal

1233-10 A EXCAVATION 288,000 CY 52.4 $19,014,912 $19,014*12
1233-10 A LINER 718,080 SF 0.192 137,512 $21.75 2.50 $3,768,516 $2,261,952 $6,030,468
1233-10 A ROCK BOLTS 42,240 EA 4.500 190,080 $21.75 44.00 $5,209,142 $2,341,786 $7,550,928
1233-10 A HAUL ROCK 288,000 CY 7.1 $2,576,448 $2,576,448
1233-10 A WATER PROOFING 2 LOT 550600 $1,387,512 $1,387,512
1233-10 A DRAINAGE 10,560 LF 0.500 5,280 $26.00 5.00 $172,973 $66,528 $239,501
1233-10 A SURVEY 2 LOT 19000 $47,880 $47,880
1233-10 B FOOTING/WALKWAY 11,616 CY 1.000 11,616 $21.75 69.24 2.84 $318,336 $1,013,406 $41,567 $1,373,311
1233-10 C CATWALK 10,560 LF 0.300 3,168 $21.75 35.00 $86,819 $466,696 $552,515
1233-10 F LIGHTING 10,560 LF 0.950 10,032 $25.60 13.00 $323,592 $172,973 $496,565
1233-10 K VENTILATION 10,560 LF 1.600 16,896 $25.50 71.00 $542,868 $944,690 $1,487,566
CRAD C STR STEEL CRADLE 704 TN 12.200 8,589 $21.75 1358.00 47 $235,382 $1,204,600 $41,691 $1,481,673
AGRS C ALUM. GUIDE RAIL 1,128 TN $23.75 6571.00 $9,339,231 $9,339,231
AGRS C ALUM. GUIDE RAIL 1,128 TN 6.656 7,508 $23.75 32.836 $224,677 $46,669 $271,346
AGRS C ALUM. GUIDE RAIL 10,560 LF 0.050 528 $23.75 $15,800 $15,800

SUBTOTAL 391,209 $10,898,105 $17.010872 $23,156,679 $51,865,656

MOBILIZATION & DEMOBILIZATION 5% 19,560 $544,905 $890,644 $1,157,834 $2,593,2B3

TOTAL TUNNEL BORED DOUBLE 410,769 $27.66 $11,443,010 $18,701,416 $24,314,513 $54,458,939

NOTES:
(1) COSTS PER MILE
(2) EXCLUDES CONTINGENCY WHICH WILL BE ADDED ON GRAND TOTAL OF ESTIMATE (WITH OTHER COMPONENTS)
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Client: MAGNEPLANEINTL 
Project: MAGLEV 

Location: U S A  
Account: ALL ACCOUNTS 

Facility: TUNNEL BORED DOUBLE 
WBS 1234-10 10MDIA.

United Engineers & Constructors
WESTERN OPERATIONS Date: 1 7 -Ju l-92
Job No.: 6869.002 Priced By: WWS

WBS DESCRIPTION QTY UofM UNIT RATE TOTAL
1233-10 EXCAVATION 288,000 CY $66 $19,014,912
1233-10 UNER 718,080 SF $8 $6,030,468
1233-10 ROCKBOLTS 42,240 EA $179 $7,550,928
1233-10 HAUL ROCK 288,000 CY $9 $2,576,448
1233-10 WATER PROOFING 2 LOT $693,756 $1,387,512
1233-10 DRAINAGE 10,560 LF . $23 $239,501
1233-10 SURVEY 2 LOT $23,940 $47,880
1233-10 FOOTING/WALKWAY 11,616 CY $118 $1,373,311
1233-10 CATWALK 10,560 LF $52 $552,515
1233-10 LIGHTING 10,560 LF $47 $496,565
1233-10 VENTILATION 10,560 LF $141 $1,487,566
CRAD STR STEEL CRADLE 704 TN $2,105 $1,481,673
AGRS ALUM. GUIDE RAIL 1,128 TN $8,279 $9,339,231
AGRS ALUM. GUIDE RAIL 1,128 TN $241 $271,346
AGRS ALUM. GUIDE RAIL 10,560 LF $1 $15,800

SUBTOTAL $51,865,656

MOBILIZATION & DEMOBILIZATION 5% $2,593,283

' .  ■,)

TOTAL $54,458,939

NOTES:
(1) COSTS PER MILE
(2) EXCLUDES CONTINGENCY WHICH WILL BE ADDED ON GRAND TOTAL OF ESTIMATE (WITH OTHER COMPONENTS)
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TYPICAL EMERGENCY EGRESS FROM VEHICLE IS FROM FORWARD _/ AFT DOORS TO CUIDEWAY TROUGH. THEN TO A PLA1TORM VIA A HINGED ALUMINUM STARWAY. PLATFORMS SHALL RE LOCATED AT A MAXIMUM SPACING OF 762m (2500‘).
STAIRWAY SHOWN TO GRADE IS OPTIONAL IF STAIRWAY TO GRADE IS NOT PRCMDED, THE PLATFORM LENGTH SHALL BE SUFFICIENT TO ACCOMODATE 142 PERSONS.
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