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LIMITED RIGHTS NOTICE

(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 they 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 the Government for the
following purposes, provided that the Government makes such disclosure subject to prohibition against

further use and disclosure:

(1) 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-Government 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.
(i) 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
inciudes 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-1 thru 8-16 General

S-17 thru 5-24 30" Span Single

5-25 thru S-31 75" Span Single

5-32 thru 5-48 120" Span Single

S-47 thru S-53 At Grade Single

S-54 Loading for Switch Design
S5-55 thru S-64 30" Span Double

S-85 thru 5-74 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 Lever

SUBJECT: ‘Witid Spécification® for Maglev System Concept Definitions

1,

[9%]

At your request, I have developed the enclosed wind specifications for the
current Maglev SCD work. llopefully these are in & 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. )

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 II
would represent minimum structural design conditions.

I also recommend that the SCD contractors determine two additional
wind thresholds for their concepts. Threshold III would define the
maximum wind conditions for vehicles to be safely present on the
guideway. Threshold 1V would define the maximum wind conditions
during which vehicles may operate with acceptable levels of ride comfort.
These thresholds will fall between I & 1. We could specify them with
some additional work. However, requesting this information should
ensure that the contractors consider how wind affects both.the shfety and
the ride comfort of thelr concepts.

Please let me know if you need any further ixtfdingéti_on regarding these
specifications (603-646-4309). Ihope they serve your purposcs.

' Sincerely,
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Wind Specifications for Maglev System Concept Definitions

1 To ensure that Maglev systems"bb-ssessws-ix.ber!or adverse weather
performance than alternative modes, SCD contractors shall treat wind
thresholds I & 11 (defined below) as minimum requirements,

2. 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 jts maximum potential throughput and acceptable levels of
safety and ride comfort during wind conditions below threshold 1.

Threshold-I wind conditions are as follows:

1-hr average wind speed of 13.4 m/s (30 mph) -
1-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 disrupis
landings of light commerelal aircraft. Also, the 1-hr average and 1-s
gust specifications are compatible with the referenced spectrum.

3. 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 follcwmg an
occurrence of wind conditions below threshold 1.
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Contractors shall use the methodoiogy defined below for determining
wind loads at threshold II:

" Reference:

Section 6. - Wind Loads, in Minimum Design Loads for Buildings and
Other Struclures, American Society of Clvil Engineers, ASCE 7-88,
NY.

~ Methodology:
F =4 Gy CrAy

where: F is the wind load, N
g is the velocity pressure, 0.613 Kz (1V )2, N/m?
K is the exposure coefficient
! is the importance factor
V is the basic. wind speed, m/s
Ghn 1s the gust response factor
Cy is the force coefficient
As is the projected area normal to wind, m?

Default Values:

Ky =1.0

-] =110
V =38 m/s (85mph)
Gy =1.25
Cr =20

These default values represent wind conditions over flat, open terrain
at a height of 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).
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Contractors shall include appropriate analyses to demonstrate that their
concepts meet wind threshoids I & II. If they deviate from the values or
methodology described above, they shall include appropriate technical

. justification.

In addition, contractors shall include supforting analyses and
documentation which establish wind conditions representing thresholds
I & IV for their concepts {as defined below).

Threshold I - 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 safaly stationary during wind
conditions below threshold III. This threshold will be between
thresholds I and I Contractors must consider safety issues such as
vehicle/guideway contact and vehicle derallment when determining
this threshold. o

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

Contractors shall specify thresholds IIL & 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 wind 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 effecis on structures: an introduction
{o wind engineering. Wiley, NY.
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Atftachment A - Wind Gust Velocily Spectrum

Reference:

Davenport, A. G. (1961) The spectrum of horizontal gustiness near the

ground in high winds. Quarlerly Journal of the Royal Meteorological Society,
87, 194-211, ~ |

Gust Velocity Spectrum:
nS(n)/ u@ =4.0x2 / (1 +x2)4/3
where: S(n) is the gust velocity spectrum, (m/s)2 / 1z
n is the gust frequency, Hz
'y is the friction velocity, m/s
x=1,200n /Ujp
Ujg is the 1-hr average wind speed at 2 10-m height

also, the standard deviation, u', is assumed to be

u=25u=Up/57
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(omBIA = [DeAD + Live + EARTHQUAKELONG ¥ 075
CoMBLO = (DA +LIVE s LIVELY GheTHA U ELONG-] % O.75
LOMB L = [DehD + LIVE + EACTHRUAETIRANS ik 0,75

(4mB21c LDERD + LIVE+ LIVET + 20t/ duske TRANS ] ¥ 0,75
Com23= [Dpab +LIVE + ZRALING ] %075

Come 24 = (PEAD + LIVE + LIVEZ + BRAKING + BRékwE- 2k &.75
OB 25 = [DeaD+LIve —Brakide | Ko.7s , |
ComBlUs = [PEAD +LIVE +LIVEZ - BRAKING= BRMNG 2| ¥ 0TS
Comb 27 = [DEAD+ LIVE +LIVE 2 + BRAING — BRAKING Z] # 015



S/6

FORM 5007/ BO192016 REV 17/79 GENERAL COMPUTATION SHEET , .
(DISCIPLINE) UU ITED EN GINEERS CALC. ss:; . AEV| comPBY CHK'D BY
STRUCTURAL $ CONSTRUCTDR.S PRELIM. . '37 7y __
FINAL
NAME OF ) on i // 4
company MAGNEPLANE TNT L UNITS — —
SUBJECT PoVUBDLE éug z T [ 2o ézg?laa&' DATE DATE

Cocomn LOAPS 70 _FoyNDATION- - Moh)
A . : )

LOAD COMBINATIONS 1D BE CoNS IDERED -

D | N (P+LtE )% 0.8

D+$ . ) (D+Lrlotg) %075

D+ L (prL*EL) ¥ 0.75

DL+l (D+LHLZLE ) 4075

DIW |

P E, (+LEB)YKOTS

P E, (P rL+12 £[B+B2])*¥0.1S

. | L+L2t [B-BZ]) #0315
prit [(%J W+ W) i e

D+ L4L2 t[( 305 )W+ Wy W"ZJ



| fe—1.5827

P
\

ELEVATION - SHALLOW TRUSS

6869002 MAGNEPLANE INTERNATIONAL
SINGLE GUIDEWAY SUPPORT STRUCTURE

1.9445 1.5807 —— >
R N
LI
?RE "9«0
S <2
B 0 E—.7913——> < 0.7913 5
Py
0 2 1.347
. Q.
= ,00 . T %.\0
o N2 0. 6735 2 2
> 0
P4STD P4STD l P4STD X
0.2181 >
0 Q
5 % ‘;3\ O;\Q /05:9 fg 1. 3469
= 3 %) e D\ :
P4STD P4STD
¢ _ e i E
0. 4363 2.1187 >L 2.1187 - >{ 0. 4363 l=

Li-s



4,5755 m
(15'-0%

4.5755 m
(15'-0%

1.3644 m
6869002 - IG Model x1s38
MAGLEV - SINGLE GUIDEWAY SUPPORT STRUCTURE
SHALLOW TRUSS - 3@ FT. SPAN .
Approx. Wt. STEEL = 41.2 kN (9.3 kips)
4.2374 m
(13'-10"+/-)

- i

-5



q_ SLIDING END FIXED END Q
' 9./67 —=
< 45755 e 45755 >
PBSTD A P6STD
i ol ™ = o
Jr + PESTD | PESTD 4
T 21 PBSTD PBSTD -
ol > AP Z
LI#69 a ! v < o
& E | E \9)0 E ?b‘g ; l E
- PBSTD PBSTD

ELEVATION - SHALLOW TRUSS 30 FT.SPAN

6869002 MAGNEPLANE INTERNATIONAL

| SINGLE GUIDEWAY SUPPORT STRUCTURE

b-s



’
X130
truss no. 1 with G0 et. epan 4
OB AR AR I R R A A 6 33 3 46 3 3 30 3 30 ST 2 0 3 ROTE I 6 3 S 30 6 36 36 30 30 96 00 S HE S0 S 3 3 40 3 33 3 3O
) irtasi’lus Rev 4.0.1.0 . . APR 13,1992 06:33: 36
Aralyeis Mo, 22 ‘ ) Thin Shell Page 1
, # Material Takeoff # Shape Type Pipe Shapes
) . Numbewr Total Total Surface Total
Shape Mame : Physical Length ATea Weight
Members (M ) (M I #ed (RNT )
’ FASTD . . 53 119. 412 42. 878 18. 822
i . 7 17. 143 11. 799 7. 151
b as L : o 54, 906 a9. 025 15. 218
) : -
: Shape Totals 191. 4461 -83. 702 41. 191
y Bendiog Member Connections 011 FT 9:2” k‘(5
C Bhear b floment = 12
Hhem oy = 120
3 x*nn*nﬁ*u«un****#*******é********************************************#*********
) . .
x1e30 .
truss no. 1 with ft. span :
T4 4e 403 54 30 B SR 35 30 40 9130 36 8 34 3036 363 4140 63048 36 3030 4 38 463 696 6 36 3638 T R s st T A Y
> Hicosi'lus Rev 4.0.1.0 APR 13, 1992 06:33: 36
Analytis Mo, &3 Thin Shell . Page 2
P Matleriol Takeoff # Structure Totals
)
folal Length ’ 627 ¥T 191, 461 (M)
A B
(RN e 1} . .
» o 446 W1PS
1ot fendipg Memher Shear & ‘Moment Connections = 12
lotal Bending Shesr Connections ‘ = 120
»
: 463 s280)_ 3,6 T-DAJ/ —
. = e
920 k 3ToN . s mie
R = 240 30
l'.m ) ‘l- ro— O TR POTV P “.I~‘~ SO il'I.ll'l_ 'l".“ﬂ‘.‘ﬁ‘;"l’ P .I“M- o v'_ 'M._ o . -‘v . ’ . -

13040 46 35 dode r 3F 3048 35 3640 30 436 S0 30 36 36 4 34 3 36 3630 35 330 6 36 3836 36 3646 336 30 46 36 38 36 3030 36 30 36 36 H 46 36 30 3 636 3 36 34 3 36 36 4 38 3 JE 3036303 I P33

o [ L
e



S-~z/

:::cs:r/ B0192016 REV 1779 GENERAL COMPUTATION SHEET CALC SETNO nevl  cone BY
Lg) UNITED ENGINEERS —=
STRUCTURAL $ CONSTRYCTORS ::::M - 0 % DATE
NAME OF ! M////yz.
commany MALNEPLANE. INTL _ wrs :::Er p” 'I}W/“r’
SUBJECT S/NIBLE GUIDEMAY SUPPRT STRYCT, |0 4447, 00 61wz | °"

STEEL — SINGLE- SHALLOW TRUSS “xls30°

SumMmARy OF LIADS (UNFACTORED)

SPAN= 2.15m_ (30 FT)

h| s g.lﬁm

Lon MLUMH‘ h2= 7:@2"‘) h3= 6. l4m h4: zo.om
o D5 (Mo Fr) | (25.0FT) | (B0.0ET) | (65.4 F 7)
(D | veap coan [ 4585 kN 53T kN | 296.6.kN | 977,58 &n 4
B (01.5us) | (zo8kwes) | (i928kwes) | (184 kies) ‘
. ., NIRRT NI S e W P ey
S | Snow ,LOAD |120:4 kN (204N | 120.4 &N 120.4 kN
FY (27.1kes) | (21l kwes) | (210 kies) | (27.1 kips)
L | £IVE LOAD 251 kN 75| kN 251 KN 25| kN
VZ‘%&){’E (50.4k0s) | (i) | (564 k) | (56.4 lkies)
de —~ RV NEPEN
t | LaTerAL 8.2 kN 39,2 kN 38.2 kN 38, TkN Y A
 Gorwes) | (Sekws) | (R w) | (Rbiws) N
085 km | Tkrm | Ho8kiw | s34suuim |
NECRCT W ol e
0 KNET 190 kh-m 19,0 K2 Yo N0 B
seisiie LoAp |- gé‘f'z“kfdﬂ GakrD | gdK Ol seren
E, | LONCTUDINAC 1 (8.6 wirs) (B6k) (8.6%) (8.6 k)
£ (146 k-Fr) (215 k-FT) (258 K-FT) (565 k.Ff)
MWWW./*.—\
7% kN 64 kN priyngl D A
(11.5 k) 84k | (19.7k) (25.6 %
405.0kNm | GU38klm] 792,4kd-m 1885 KN-m
(343 k-e7)| (@8AU-FT) | (se4k-FT) 2ok ¢ 1)
22,9 ki-m 29,9 KN-1n z2.9eN-m |, ZE 4
(51 keFT) (51 KFT) 5,1 k-FT) (51 E-FT) |
~163%,4 kN 1634 KN 63,4 KkN 63,4 kN
(07kwg)| (367 (26:7K) (3674
846.4 kN-m 12454 kN-m | . 14935 k-m 3268 kN-m
63w | (95| (01 ken) | (24075 KFD)
| z.758kN 5,75 kN 5,75 kN 575 KN
(1.2 KiF) (+2x) (1.3 ) (1,3 &)
16.0kN 16.0 kN 1.0 KN {uw.0 KN
(B KiP) (2.6 Gb k) 3.k
133, kl-m 172 . | kN-m 196 .4 KN-m 370,2 kN-M
(280 kD) | (1msdk-p1)| (1449 e-FT) | (272.9KFT)







B 46363836 36 36 6 3 3626 3 26 36 1080 30 35 36 330 36 36 3E 0 3636 3636 303 3636 36 35 30 030 640 303638 03003690 302036 3036 3 3036 35 1045 36 3040 26 4698 36 6 26 30 36 20 38 36 3 3¢

max30
truss no. 1 with 30 #t. sgpan
46 341463 3 330 25 5636 353300636 6963541 6 6363616 30 3036 303 35 204 30T IE 9E 3648 30 313 3040006 30 50 403608 36 3 3 3036 303025 36 338 336 31303030 S0 3030 0 46 96

‘MicasPlus Rev 4.0.1.0 APR 20, 1992 13:15: 36
Analysis No. 28 : Thin Shell Page 11
### Support Reactions e
Node Cas/Cmb FX FY FZ MX MY MZ
kN kN : kN M—kN M—kN : M—kN
1 DEAD 1 '
LIVE o 0. 0000 6. 0423 17. 6529 0. 0000 0. 0000 -4, 389e-03
SNOW 3 0. 0000 0. 0291 2. 252e-04 0. 0000 0. 0000 ~0. 0179
0. 0000 &. B404 30. 10414 0. 0000 0. 0000 -7.872e-03
EARTHQUAKELONG 4 .
. 0.7414 -3. 84687 0. 0000 0. 0000 2.878e-03
EARTHQUAKETRANS 5
. 0000 -2. 0430 -8. 1450 0. 0000 0. 0000 ~0. 0381
WINDLONG &
0, 0000 0. 3229 —-1. 5874 0. 06000 0. 0000 0. 0703
WINDTRANS 7 A ‘
0. 0000 ~4. 54864 ~11. 0254 0. 0000 0.,0000 -0. 0426
WINDVEHICLE 8
0. 0000 8. 993e~-03 -0. 0389 0. 0000 0. 0000 6. 430e—-04
BRAKING 9
BODY 10 0. 0000 3.2113 -18. 1214 0. 0000 0. 0000 0.8417
0.0000 ~0.1155 10. 2738 0. 0000 0. 0000 -5. 026e—03
THERMAL1 11
0. 0000 403. 3587 @ -0.1119 0. 0000 0. 0000 0. 0651
THERMALZ2 12
SET 13 0. 0000 -403. 3587 0.1119 0. 0000 0. 0000 —-0. 0651
COMBL 1 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
cOMBE 2 0. 0000 409. 4010 17. 5410 0. 0000 0. 0000 0. 0607
COMB3 3 0. 0000 -397.3163 17. 7448 0. 0000 0. 0000 -0. 0695
COMD4 4 0. 0000 416. 2415 47, 6451 0. 0000 0. 0000 0. 0528
COMB5 5 0. 0000 -390. 4759 47. 8689 0. 0000 0. 0000 ~-0. 0773
COMBG & 0. 0000 409. 4301 17. 5412 0. 0000 0. 0000 0. 0428
COMBT 7 0. 0000 -397.2873 17. 7650 0. 0000 0.0000  -0.0873
0. 0000 409. 7239 15. 9536 0. 0000 0. 0000 0. 1312

2-S



$630 3 35 3 36 46 36 36 30 36 5 SEHE 35 D 3636 36 30 36 5 3E 30 36 35 36 35 3636 6 6 335 36 36 366 36 35 38 3 36 35 96 3638 3¢ 36 30 3 396 35 363 36 36 36 35 3 3 38 36 36 3 36 38 36 36 463 EE I 3¢

max30
truss no. 1 with 30 £t. span
AR A A A I AT AU AE S0 60 T8 26 2606 2036 4635 2606 5 453520 455 1000 16 35 0636 30000636 3361034036 96 0 3002038 6 000636 606 6206 3136 96 34606

MicasPlus Rev_4.0.1.0 APR 20, 1992 13:195: 36
Analysis No. &8 Thin Shell Page 12
### Support Reactions ###
Node Cas/Cmb FX FY FZ MX My Mz
kN kN kN M—kN - M~-kN M—kN
1 CoMBB 8 : '
COMBY 9 0. 0000 -396. 9935 16. 1774 0. 0000 0. 0000 1. 066e-03
0. 0000 404, 8525 &, 5155 0. 0000 0. 0000 0. 0181
COMB10O 10
COMB1 1 11O.O,OOO ~401. 8649 6. 7393 0. 0000 0. 0000 -0. 1120
0. 0000 &. 7838 13. 7841 0. 0000 0. 0000 ~1. 512e-03
COMBi2 12
0. 0000 3. 9994 9. 5079 0. 0000 0. 0000 ~0. 0424
CcCoMB13 13
0. 0000 6.1118 17. 4547 0. 0000 0. 0000 -0.0134
coMBi14 14 .
0. 0000 5. 5119 14. 2340 0. 0000 0. 0000 -0. 0269
COMB15 15
0. 0000 5. 1096 10, 3383 0. 0000 0. 0000 -0. 0145
COMB146 16
0. 0000 3. 0213 7.1311 0. 0000 0. 0000 -0. 0452
COMB17 17
0. 0000 &. 9620 -0, 3513 0. 0000 0. 0000 0.46146
COMB18 18
” DEAD 1 0. 0000 2. 1451 26. 8309 0. 0000 0. 0000 -0. 6480
&=
LIVE 2 0. 0000 -6, 0546 17. 6471 0. 0000 0.0000 1.041e-03
SNOW 3 0. 0000 -0. 0288 -2. 253e—-04 0. 0000 0. 0000 0. 0192
0. 0000 -&. 8579 30. 095% 0. 0000 0. 0000 3. 509e-03
EARTHGUAKELONG 4
0. 00 0. 3495 -3. 8310 0. 0000 0. 0000 3. 845%5e-03
EARTHGUAKETRANS S5
0.0 -14. 8736 8. 1450 0. 0000 0. 0000 -0. 0424
WINDLONG & )
0. 0000 0. 2793 -1. 5273 0. 0000 0. 0000 -0. 0661
WINDTRANS 7
0. 0000 -29. 2600 11, 0254 0. 0000 0. 0000 -0. 0454
WINDVEHICLE 8B
0. 0000 -0. 0304 0. 0389 0. 0000 0. 0000 6&.037e-04
BRAKING 9 "
0. 0000 1. 4820 -17. 9548 0. 0000 0. 0000 -0..8114

47-s



4.2374 m
(13-10"+/-)

6869002 - Model x1s75 _
MAGLEV - SINGLE GUIDEWAY SUPPORT STRUCTURE
SHALLOW TRUSS - 75 FT.SPAN
Approx. Wt. STEEL = 116.9 kN {26.3 kips)

Se-S



INARY

P‘RE\—\\J\
G SLIDING END FIXED END G
22.8775 .
< 4.5755 45755 4,5755 45755 45755
PBSTD P8STD PBSTD = PBSTD PBSTD =
— = ~ — o
N T S% LY x e > |3
o PBS = PBS a P8S 0 $70 5TD 0
G P |2 A 2 P |2 480 ?_4° &
) a a ) CLEO L
P8STD P8STD PBSTD PBSTD. P8STD

6869002 MAGNEPLANE INTERNATIONAL
. SINGLE GUIDEWAY SUPPORT STRUCTURE

OVAM



FORM 5007/ BO192016 REV 17/79

GENERAL COMPUTATION SHEET

s-27

(DISCIPLINE) UNITE GINEE RS CALC SETNO REV] coMPeY CHKDBY
NITED ENGINEE —
STRUCTURAL § CONSTRUCTORS n:i - ° b@% DATE
: ; 04//0/92.
COMPANY IMAGNEDIANE INT L o ::ET - J
SUBJECT SINBLE BViDEWAY SuPPIRT STRYCT, 3o 4dg7 .00 A 527' :‘éﬁ/ﬁ oATe
STEEL - SINGLE - SHALLow TRySS "X/ ST75 y -
SUMMARY _OF LIADS (UNFACTORED) sPaN=22.8m (75 FT)
LoADS ‘| (oFr) | (25.0FT) | (Bo.0ET) | (65.0 FT) - A
¢ 80,9 KN - 124:4
0 |PER e |G| Gt | wio | sl L
(G RN N Zo RN SN PR U N Pt -
247.2 kN 241.2 kN 247.2 kN 247. 2 kN
3 SMOM}Y LoAD (55.6K) (55.6%) (55.6K) | (556K
L | tivE Loap 251 kN 251 kN 251 kN zsi kN
VEHE;’E (5.4 ) (56.4K) (S6.aK) (st .4k)
Y Y P Y (T N
séismc LOAD /sg?k/&lw S4,0kN $4.0kN s4.0kN T}
Ee LAT:/ML (1Z 1k Uz.11) Uz.1k) (‘lz.lkl;.’) kA
' 2 - § kNm| 585, kNm| (172 kN-m K !
7L 7kN-m 503.
My ? 77 D a7t )| @97 kT 864 k-¢1) §
(274 «-F)| (3 g
My e kil | 2w | PR A2 B
I g U cll BN C Rt M :
E gASJZIrUDIML 54,0 kN S4.0 KN 54,0 KN 4.0 Kw
. Fx (2.1 k) Gz V) | (2.1) izt
i m 219, 7 kN-m —| H1,S kN-Mm 4 4436 KN-M| (080 KN-M
E (205 k#7) | (3025 k1) (363kFT) | (794 KFT
el Ak | 1aew ic4.2 kN |
Wino LoAD (28.8 K) (30.1 k) (303 K) 3(3{§éw—m A
w | LATERAL 0679 kn-m | 1BOBKN-m | (393 KN-M Zkin
Fa paowrr) | (875 kT | (o2 k1) zaész e
M x 342 kN-m 392 kN-m 392 kKN 32 O
@/\w (199 k-p) | (189kFD | (8 kp?) | (28IKRFT)
BRAKING LoAD Wms.d kN 103.4 kN (03,4 kN /gﬁ_‘,‘,’f)
B LONGITUPIMAL (36.7 k) (361K (267K L2 KN-m
#s o Akim | 1ads | ki | 1495.5 Wm )BTRS T
| Ma ((, 24 k-FT) @r.s k-P-r) (l lo | k’-F‘r) ( :
W'ND ON 0PER, 5,75 kN .75 kN 5758 KU £.75 kN
Wy Venicle (13K (1.3 K (1.3 3 1:)
Fy I 0 Kid 16,0 K
0 kN b 0 KN s
;]2 '(63 et) (3L kD 3.6k (3.6 k)
x ’
13,1 k- | 1720 kN-07 | 1 T d kAem | 370. Zfﬂ'f")
(48.1 k=) (1269¢-£7) | (14481-FT) (27?-. te-F T




364t 40 304 30 46 38 4045 4648 46 R R AR IESE TR AF 0 3046 36 26 36 36 36 3640 03 363 H 30303030 036 3036 03 3036 35 36 36 36 36 36 3 3635 3 3 36 30 30 3 3o 38 36 36 438 S0 3030 0 S 38

x1s7%
truss no. 1 with £t. span "
5 M W3 e ST 3 AR 3 30 45 3 B4R S 340 36 3 SE 03 4030 16 36 45 36 46 3640 90 6 330 3 T30 36 35 3136 330 30963000 3630 304 363 3090 3030 FEIE 040 S 400 303
Yitésl’lue Rev 4.0.1.0 ) APR 13, 1992 08: 03: 49
Aralgrde Moo @ Thin Shell Page 1
L Materaal Takeoff # Shape Type Pipe Shapes
' Number Total Total Surface Total
Shipe Nome Physical Length ‘Area Weight
. Members (M ) {M Y #%2 (kN )
Pai.ih 108 227. 587 81. 721 35. 873
PELTD - 18 . 162. 205 . 111. 634 &7. 656
Pabirn © 9 48. 131 25. 444 13, 340
Shape Totals 437. 922 218. 798 116, 869
Bendicg Member Connections ] ' ,4‘6;'1 FT 7&:3 ‘UV5
Shieay & Homent = 24
theor waly = 246

i e i.Hi- s AR 3B et 036 3 80T 3 S0 S0 R 36 3 B 3 336 3o 303 3 38 38 33 36 36 3336 3 36 4 35 B0 3 34 33 354 96236 30 36 30 4 34 3

%1875
truss nn. 1 with ft. span
$ode A e 3 et Al e A7 E AR IR I I I A3 64 3 14 B30 26 6463 3 6 B8 6 20 326 3598 5 6 T6 T 26 H36 36 3 20098 36 338 335
Plicopsi tus Rev: 4,0.1.0 APR 13, 1992 08: 05: 49
Aralyris Mo, s : Thin Shell Page 2
o Patervial Takeoff # Structure Totals
ivbal | ength 1435, 7F€T 4:37. 922 (M
;nrn} ﬁuy¢??9 Area 218 798 (M ) ##2
atal beight .
26.3 Ki1PS 1146. B49 (kN )
Tutad Hending Member Shear & Moment Connections = 24
futal Headsnwg Shear Connections ) = Jd4s
/3.15(5282)
Lo = 924 ToN, 4
?_L;i.": [3.16 TON o' 2c 7 M (&







?

*******'-*******************************************_*****************************

max75
truss no. 1 with 75 #t. span ‘
446 TEAE 36 46 TE I 3630 L6 215600002630 031 00 6 ETE6 96 396 304504606 SEEIEIE I 3030 3030 30 30 30 36 40 SETE 33 3H 40 $030 FESE S0 35 3638 3038 25 06 3548 31 3138 35 2690

MicasPlus Rev 4.0.1.0 APR 20, 1992 13:09: 01
Analysis No. 11 Thin Shell Page 10
##% Support Reactions ### ’
Node Cas/Cmb FX FY FZ O MX MY MZ
kN kN kN M-kN M—-kN M-kN
1t - DEAD 1 ' '
: LIVE 2 0. 0000 3. 1324 34. 4263 0. 0000 0. 0000 4. 199e~03
SNOW ; 0. 0000 —4. 002e-03 —-1.751e-05 0. 0000 .0. 0000 —6. 073e-04
0. 0000 2. 0854 57. 6491 0. 0000 0. 0000 9, 626e~03
EARTHQUAKELONG 4 ) .
. . 0. 0000 0. 5243 -2. 0243 0. 0000 0. 0000 4. 5464e-03
N EARTHQUAKETRANS 5 .
i 0. 0000 -8. 5893 -4, 5215 0. 0000 0. 0000 -0.0113
WINDLONG & )
"~ 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
WINDTRANS 7 .
) 0. 0000 ~30. 9474 -2b6. 4482 0. 0000 0. 0000 -0, 0490
WINDVEHICLE 8
0. 000 0. 0165 -0. 0124 0. 0000 0. 0000 3. 134e-04
BRAKING 9 .
BODY 10 . 0000 1. 7478 -7. 2433 0. 0000 0. 0000 -0. 0354
0. 0000 -3. 2929 29. 2423 0. 0000 0. 0000 -1. 993e-03
THERMALL 11
0. 0000 411. 9338 -0. 3372 0. 0000 0. 0000 -1. 474e~-03
THERMAL2 12 -
COMB1 1 0. 0000 -411.9338 - 0. 3372 0. 0000 0. 0000 1.474e-03
.CDMBE 2' 0. 0000 A419. 0662 . 34. 0891 0. 0000 0. 0000 4. 725e-03
cOMB3 3 0. 0000 -—-408.8014 *34. 7635 0. 0000 0.0000 7.4674e-03
COMBA 4 0. 0000 417. 1516 91. 7381 0. 0000 0. 0000 0.0144
COMBS 5 0. 0000 —h0§.71b0 2. 4126 0. 0000 0. 0000 0.0173
COMBS & 0. 0000 41%5. 0622 34, 0890 0. 0000 0.0000 4.117e-03
COMBT 7 0. 000G =408. 8054 34. 7435 0. 0000 0. 0000 7. 066e~-03
.¢DMBB 8 0. 0000 415, 0662 34. 0891 0. 0000 0. 0000 4. 725e-03
0. 0000 -408. 8014 34. 7639 0. 0000 0. 0000 7.4674e-03



. F6 A 3636 3 3038 336 3 303 35 400326 34U S0 3136 30 3630 T30 360050 JE 3003 I 6163036 036 3830 3 300 IE A0 303036 3 3020 3030303 S S S 3030 26 5

max75
truss no. 1 with 75 ft. span
A B S ARSI 3 S0 35 30000 00630006 F I 2603606 0060 0 3036300 30 T30 3 D0 T 340080000 3000 36 06 09000960606 16 3600 3530 1000 960

MicasPlus Rev 4.0.1.0 APR 20, 1992 13: 09: 01
Analysis No. 11 Thin Shell - Page 11
### Support Reactions st
Node Cas/Cmb FX FY F2 MX MY Mz
kN kN kN M—-kN M—-kN M—kN
1 COMBY? 9
cohnlo,ioo.oooo 384, 1189 7. 6408 0. 0000 0. 0000 -0. 0442
CDMﬂll 110.0900 -439. 7487 8. 3153 0. 0000 0. 0000 -0. 0413
0. 0000 3. 6587 32. 4020 0. 0000 0. 0000 0. 0108
‘CoMB12 12 ' :
COMB13 13O.Oooo —5. 4569 29. 9048 0. 0000 0. 0000 -5. 117e-03
COMB 14 140.0000 3. 1284 34. 4263 0. 0000 0. 0000 5. 592e-03
0. 0000 ~0. 7235 31. 1079 0. 0000 0. 0000 -2. 136e-04
COMB1S 19
0. 0000 2.7410 24. 3015 0. 0000 0. 0000 7.64617e-03
coMB16 16
COMBL7 170.0000 -4, 0957 22. 4286 0. 0000 0. 0000 -4, 293e-03
0. 0000 3. 6572 20. 3857 0. 0000 0. 0000 -0. 0224
coMB18 18 ’ ‘
- DEAD 1 0. 0000 1. 0354 31. 2537 0. 0000 0. 0000 0. 0308
“ LIVE 2 0. 0000 -2. 9983 34. 4137 0. 0000 0. 0000 0. 0102
SNOW 3 0. 0000 4.358e-03 1.736e~05 0. 0000 0. 0000 5. 857e-04.
0. 0000 - -1. 8456 57. 6309 0. 0000 0. 0000 0. 0148
EARTHQUAKELONG 4
0. 0 -0. 3740 -2. 0043 0. 0000 0. 0000 —-5. 279e-03
-EARTHGUAKETRANS S v '
0. 000 —1. 7363 4. 5215 0. 0000 0. 0000 -0. 0159
WINDLONG 6
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
WINDTRANS 7 :
0. 00 -7. 1821 26. 4482 0. 0000 0. 0000 -0. 0771
WINDVEHICLE. 8 A
‘0. 0000 -2, 993e-03 0.0124 0. 0000 0. 0000 2.815e-04
. BRAKING 9
BODY 10 0. 0000 -1. 3054 -7. 1852 0. 0000 0. 0000 . 0.0334
0. 0000 3. 3991 2%. 0616 0. 0000 0. 0000 0. 0130

lg-s



0.972310.79130.7914

qg'o
P8STD
8
&
\ 1O /P8STD PBSTD\ O
1.8509 —=f=—1.8509

ELEVATION - DEEP TRUSS

6869002 MAGNEPLANE INTERNATIONAL
SINGLE GUIDEWAY SUPPORT STRUCTURE

Zi-s



5869002 - Model x3s120n
MAGLEV - SINGLE GUIDEWAY SUPPORT STRUCTURE

DEEP TRUSS - 120 FT.SPAN
Approx. Wt. STEEL = 402 kN (98 kips)

3. 7018m

(12'-2"+/-)

$-3



G SLIDING END FIXED END G
: K.6o45
< 45755 15755 e U e A5/ e A5 i A5 ——re—— 5T 1575
PBXXS . PBXXS PBXXS PBXXS PBXXS PBXXS PBXXS PBXXS
; A Qp’@/‘o ?“‘c’@ NPT ), 9‘5\0 P LN B TN NPT p’@/b G
PBXS PEXS P8XS ~ PBXS ~ PBXS PBXS P8XS P8XS
| % G % < & o o g
P8XXS PBXXS P8XXS P8XXS PBXXS P8XXS P8XXS P8XXS
ELEVATION - DEEP TRUSS 120 FT. SPAN
6869002 MAGNEPLANE INTERNATIONAL v
SINGLE GUIDEWAY SUPPORT STRUCTURE ~v§§



ELEVATION, - DEEP TRUSS ALTERNATE

6869002 MAGNEPLANE INTERNATIONAL
SINGLE GUIDEWAY SUPPORT STRUCTURE

S-S



4,5755M

(15°-2%

4.5755 M

(15'-09
(A"

4,5755 M
.~ (15°-0")

4,5755 M

(15'-0"

6869002 - Model X3S120B
MAGLEV - SINGLE GUIDEWAY SUPPORT STRUCTURE
DEEP TRUSS ALTERNATE - 128 FT. SPAN
Approx. Wt. STEEL = 418 kN (92 kips)

4

AV

./

KN\

AN
N\ es
\ AZNA

N

4,57556 M
<
A\
e
AN
a
W

l

$-20

(12'-2"+/-)



G SLIDING END

6. 604

SRELTMINARY

FIXED END §

=— 4 5755 —==l=— 45755 —

= 45765 —]
P8XXS PBXXS P8XXS y
3 & L 'U/O’{s\ 2 >, D2
>U<) \9/\0 Qb?_-, g /‘0 Q‘fo % 2 Qb‘c;\ é 21745
w" N
| PBYS "\ PBXS PBXS / PBXS_[PBXS,/” PBXS 'T, *
(o] .
2 | AN Q,g@ e & 2 2625
PBXXS PBXXS PBXXS
- DEEP TRUSS ALTERNATE 120 FT. SPAN

ELEVATION

6869002 MAGNEPLANE INTERNATIONAL
SINGLE GUIDEWAY SUPPORT STRUCTURE

L5-5



$-18

FORM 5007/ 80192016 REV 17/79 GENERAL COMPUTATION SHEET

(DISCIPLINE) CALC. SETNO REV| comp sy CHK'D BY
ELM v m
£TRUCTURHAL ::‘:“ \ miz _
NAME OF 04/i 7/72
/ voiD
company (VlaenePlane. TnT'L.  unms = -
SUBJECT SINGLE GuipEway SUPPoRT STRUYCT, 0 4269 002 DATE DATE

I”BEUMWA@{/ Mot 1Al ToncorrS- 120 FT. (36.5m) SPans

- PeeP TRUSS - "x3sliZ2on” mopeL

P8 xx$ 4,4 m (4%0eT) 154,8kN (34.9L)
Pg xs U173 e (N2Z.5FT) 137.4kN (30.9%)
P8 otd 1HZ.5 m (309.8 FT) 47.1LN  (10.6 k)
Postd, 411 en (1544¢7) 129N ( 2.9%)
P4 std 37,0 m  (1039,7 FT) 4930N  (1.2k)

§409.Tm (2156 ¢ 1) 495, (Go.4¢)

-Deel TRusS ALTERNATE - "X3S120b6" ynopet

PByxs  |dbdm (480 FT) 1£4.% kN (34.8k)

PBxs 28.2m [1/5.4 FT) 1319k (31,0 k)

P8atd 140,8 m (4616 FT) 587N (13.2k)

Plstd 47,0 m (154.4¢7) 12,9kN  ( 2,9%)
Pdstd 2933 m (961,46 FT) 40.3eN (0.4 «)
§45,6m  (2173¢T) 4106 kN (92.3k)

46,15 (5280 -
723k = 44,45 TonN .. —-—,z%-) = 2231 Touce .
2



$-14

FORM 5007/ 80192016 REV 17/79 GENERAL COMPUTATION SHEET A N K
(DISCIPLINE) UNITED EN(GINEERS o — sa; o —=
$TRUCTURAL & CONSTRUCTORS — . o % oare
NAME OF ' . von ﬂ{//”/fl
company (AAGNEPLANE LIANT L UNITS pap— p
SUBJECT S/NGLE GVIDEWAY SyPPIRT STRYCT, (o 4447, 20 i i

STEEL- SINGLE - PEEP Tryss “x3sl20n”
SUMMARY OF LOADS (UNFACTORED)

SPAN=24.5 m (/20 F7)

Cowrmt_ h =518m | hy= 7.62m | ha= 9.14m | ha= 200m
LoADS ) (17.0 ¥7) (25.0FT) | (300FT) | (65.0 FT)
D | Deap wAD | 1997 kN 1093 kN ll46 kN 1530 kN
FY (220 &) (240 &) (258 L) (344 )
S | Snow LOAD | 342 kN 342 kN 2472 kN 242 kN
24 (17k) (17 ) (17 ) (77 kD
L | 4IVE LOAD 25 { kN 151 kN 251 kN | 751 kA
VEHL S E Go.4k) | (k) | (5Ak) | (Bedi)
sEIsmic LoaD | Q0.5 KN .9 kN 96.2 kN 9.3 kN
Et | La ‘réML (21,3 k> 21.8K) (2.8 K) (z:.m:j_)
£ 810.5 kN-m 104+ T KN-m 1193.90-m 2245 kN-m
M?( (597 k-¢T) (172k-FT) (;ea k-FT) | (1655 kl,f;FT)
190. 2 kN- 290.2kN-m 290.2 k-t~ | 290.2 kN-M
MY '('uz' u-ﬂff; 214 ic-FT) (214 - ¥T) (214 LFT)
SEismic PAD | 96.9kN 24,9 kN 944 kN 94.9 kN
M 501, 4 kN-m | 737,6klm | B84BEN-m | [936 LN-M
£ (26 1-F1) (5%3eT) | G39LFT) | (1397 &FT)
wWine LoA 4571 kN 367N 366.6 kN 393,2kN
wW LATERAL b (80:3 k) (%1:6 & (82.4 k) (86 .4 1)
Fa 72790 kN-m 2952 kN-m| 4631 kN-M | 1030T KN-M
M x {2057k€T) | (2213 kFD) | (414 w-FD) | (7577 K-FT)
M 1495 kN-m 1495 KN-m 1495 kN-m |+ 1496 KN-M
BEAKIZG Loab (1orier) | (11e2kfr) | (tioz o) | (ozk-FT)
B wuééwp'ML 163,4 KN 163.4 kN 163.4 kN (L3.4kN
e (3, K (361 K) (26:7K) (367K)
z sioaikiom | 1236, k-m | 1493, 50km | 2268 kni-m
(024 kFT) | (@nsk-Fr) | (o) KFT)| (2407, 5kF7)
wmp oN (PR, |
Wy Vﬁ‘,{—_—'cw 5,75 kN 575 KN 515 kN | 5,75 &N
F; (1:3 k) (1-3k) (.3 k) (1-3 k)
6.0 kN 16,0 kN 16.0 kN 16,0 kN,
Mx 623,4,&) (2.6k) (2.6 k) (2.6 &)
133, N [ 22,1 leN-m 190.4 kN - m 3?o,zkhj-m\‘
(48, LFT) (126 4k FT) | (a2 5077} | (272,981




S0

F;a;l 5007/ 80192018 REV 17/79 ~ GENERAL COMPUTATION SHEET CALC SETNO
{DISCIPLINE) UNITED E'JGINEé RS u REV]  COMPBY CHK'D BY
182 PRELIM / :
$TRUCTURAL & CONSTRUCTORS — o fﬁ? p E
A ’ Vo 7z
Sew MACUEPLANE INTYL _ unrs = e
H OF
SUBJECT SINGLE GUVIDEWAY SuPPIRT STRveT,  [3° 4d47, 00 are e
STEEL- SINGLE - DEEPTRUSS ALTERNATE - “"X3s 1006
SUNMMARY OF LOADS (UNFACTORED) SPAN= 6.5 m_(120FT)
LoADS (1.0 Fr) (25.0¢FT) | (300FT) | (65.0 FT)
D | Deap LoAD | 1000 kN 1085 kN | 1138 &N 1520 kN
FY G254k (244 «) (256 k) (342 k)
S | Snow LOAD 342 N 34’21!“ 347 N 342 kN
.5 FY (7 (17 K (17 k) LS, )
L I_«IVEIMAD 5N 25} leN
cL 51 kN 251 N z
g, | #8sme Loap 96.3 KN 25.% kel 96,8 kN 9%.,% kN
t | LATERAL (2% K) (2).8 1) (218 k) (21.8k)
Fz 157,99 kN-m | 994. | kN . m | 1 141.3 kN-m| 2193 N-m
My (;sz »:r) (1331 ¥T) | (341 k-fT) | (1617 le-FT)
oo KN-m | 1166 EN-w | )ip,okN-T | 16,6 EN-™
o SM‘I Loa | (BekFD (86 k-FT) (go k-FT) (86 k-FT)
1Smie Loap
f751 . | 20.8 kN 909N %%, % LN 6.8 4N
E, | NIt | e k) 2186y | carek) | (2i.2k)
Mg 501,4 tN-m | 737.6uN-m | 884.8 kN-m | 192 6 kN-m
Gore-F1) (533 k-FT) (639L-¢7) | (1397 k-£T)
WinD LOAD 568, 5 ko 588.6 ieN 588. 6 kN 588,06 kN
W | LAT g"-"‘- (32 k-¢,T) | (1521cFT) (326-F7). | (132 4-FT)
Mx 5036 BkN-m | 4475 kN-m | 7368 kN-m | (3760 kN-m
o (B3 FT | (#4171 1e-FD | (54311eFT) |, (10143 lc¥T)
Y o2 kN-m | 1162 KN-m He2kN-m | 1162 letlom
BRAKING LoAD | (8571-FT) | @STk-PT) | (857w-FT) | (857 ik-FT)
LONGITUPIAMAL ' N
B Fx  |le3aknN | 14340 i34k |tk
Mg (BTl (36.7%) (3671 , gz:z?
245.1 kN-m | (4435 kN-m -m
5?2:1;'5% ‘(617.s-k-p1') (1101 k-fr) | (24075 ET)
w"‘;‘;”fgl‘g%' 5,75 KN 5754 5,75 kA £.75 kN
Wy 3 (13w (1.2 & {1.5%) 13 kD
FY 160 KN 160 KA 16, 0N 16,0 &N
2 (3.6 k) (.61 (364 (2.6k)
Mx 133 kN-m | 172, k-m | 1964 KRR 270.2 kim
(8.0 KFD) | (g aued) | (b sk F Nl (en 2 [-F7)







F6 46 3t 3 3646 48 36 366 3636 45 J6 36 36 36 36 34 58 44 263626 30 3636 36 36 3636 063036 30 36 3630 26 3 3640 38 3050 30 30 36 3636 36 303638 3630 30 JE 36 36 30 35 3 36 38 34 36 36 36 36 3E 36 36 S 3E 3T

max120n
truss no. 3 with 120 ft. span
A SE RS I HE 666 I 06 3 0 I U666 660663636 96 35 3538 3 96 35 25030636 36 46 350 06 36 30 33 F0T0 03090 36 30 3000 340 96 90 38 39 9630 36 46 496 363 24

MicasPlus Rev__4.0.1.0 APR 20, 1992 12:54: 07
Analysis No. 37 Thin Shell , Page 10
##3# Gupport Reactions it
Node Cas/Cmb FX FY FZ MX MY MZ
_ kN kN kN M-kN M—kN M-kN
1 DEAD 1
LIVE 2 0. 0000 -3. 7335 51. 3170 0. 0000 0. 0000 2. 454e-03
SNOW 3 -0.0000 1.10%9e-03 4.284e-03 0. 0000 0. 0000 -7, 226e-05
0. 0000 ~7. 3785 83. 5280 0. 0000 0. 0000 3. 512e-03
EARTHQUAKELONG 4 : :
0. 0000 0. 4330 -4, 1132 0. 0000 0. 0000 1.373e-03
EARTHQUAKETRANS 5
0. 0000 -9. 8426 ~-11. 6167 0. 0000 0. 0000 =0. 0595
WINDLONG 6 |
0. 0000 —40. 7473 < ~42. 4995 0. 0000 0. 0000 -0. 2872
WINDTRANS 7
0. 0000 +-109.5953 =127.9194 0. 0000 0..0000 -0. 9233
WINDVEHICLE 8
0. 0000 0. 2582 -0. 4948 0. 0000 0. 0000 -2. 228e-03
BRAKING @
BODY 10 0. 0000 1. 1043 —-9. 28646 0. 0000 0. 0000 7.147e-04
0. 0000 -13. 9872 111. 4857 0. 0000 0. 0000 ~-0.0111
THERMALL 11
0. 0000 1041. 2046 =0. 1373 0. 0000 0. 0000 -0. 0668
THERMAL2 12
cOMBL 1 0. 0000 -1061. 2046 0. 1375 0. 0000 0. 0000 0. 0468
coMB2 2 0. 0000 . 1057. 4712 91, 1799 0. 0000 0. 0000 —0. 0643
cOMB3 3 0. 0000 —10464. 9381 51;4545 0. 0000 0. 0000 0. 0692
COMBA 4 0. 0000 10350. 0927 136. 7075 0. 0000 0. 0000 -0. 0608
COMBS 5 0. 0000 -1072. 3167 136. 9824 0. 0000 0. 0000 0. 0727
COMDE & 0. 0000 1057. 4723 51. 1838 0. 0000 0. 0000 -0. 0644
COMB7 7 0. 0000 —1064. 9370 . 51. 4587 0. 0000 0. 0000 0. 0691
COMBE 8 0. 0000 1016. 7239 8. 6800 0. 0000 0. 0000 -0. 3515
0. 0000 —-1103. 68354 8. 9549 0. 0000 0. 0000 -0. 2180



FE 34 309 36 4536 3 3 H0 30 3 3 36 W 2 38 36 IE 0 I I 030 30 3 36 30 36 30 303038 3 30 3130 0 30 30 30 3030 330 30 30 3630 30 3 30 330 30 343 3 3 3030 A6 H 34 36 3 36 3 4 I I R

max120n
: truss no. 3 with 120 #t. span
B 36 36 S 6T 26 2696363 2363 I8 3 30 6 363638 36 H 363636 3030 35 36 35 2035 34 3838 36 36 4645 T 636 6 3264030 30 20 3030 96 ST 44030 3 40 46 303635 36 46 8 109

MicasPlus Rev__4.0.1.0 APR 20, 1992 12: 54: 08
Analysis No. 37 Thin Shell Page 11
### Support Reactions #&#
Node Cas/Cmb FX FY F2 MX My MZ
kN kN J kN M-kN M—-kN M—-kN
1 COMB? 9
COMB10 10O.OOQO 947. 8759 =74, 7399 0. 0000 0. 0000 -0. 9876
COMB11 11O.OOOO -1174, 5334 ~76. 4650 0. 0000 0. 0000 -0. 83541
i 0. 0000 -3. 3005 - 47, 2037 0. 0000 0. 0000 3.827e-03
COMB12 12 ;
0. 0000 -9, 5761 32. 7003 0. 0000 0. 0000 -0. 0570
COMB13 13
0. 0000 -8. 8258 44, 0088 0. 0000 0. 0000 -0, 0335
COMB14 14 ’
0. 0000 -17.1734 34. 8345 0. 0000 0. 0000 -0. 1153
COMB15 15
0. 0000 —2. 4745 35. 4060 0. 0000 0. 0000 2. 8B816e-03
COMB1&6 16
0. 0000 -7.1812 29. 7784 0. 0000 0. 0000 -0. 0428
COMB17 17
0. 0000 -1.9711 31. 5260 0. 0000 0. 0000 2. 322e-03
coMB18 18
- DEAD 1 0. 0000 -3. 6275 45. 4559 0. 0000 0. 0000 1. 250e-03
LIVE 2 0. 0000 3. 8484 S51. 2830 0. 0000 0. 0000 -0.0111
SNDW 3 0. 0000 4, 044e—-04 -—4.284e-03 0. 0000 0. 0000 3. 929e-04
0. 0000 7. 5687 83. 4721 0. 0000 0. 0000 -0. 0177
EARTHQUAKELONG 4
0. 0000 -0. 6128 -4, 2437 0. 0000 0. 0000 -2, 154e-03
EARTHQUAKETRANS 5 :
0. 0000 -2. 0633 11. 6167 0. 0000 0. 0000 -0. 061646
WINDLONG 6
0. 0000 -12. 7405 42. 4995 0. 0000 0. 0000 -0. 2981
WINDTRANS 7
0. 0000 -29. 3172 127. 9194 0. 0000 0. 0000 -0. 9598
WINDVEHICLE 8
0. 0000 —-4. 107e-04 0. 4948 0. 0000 0. 0000 -2. 199e-03
BRAKING 9
BODY 10 0. 0000 ~1, 3341 =9. 3439 0. 0000 0. 0000 -2. 044e-03
0. 0000 14,7818 120. 0111 0. 0000 0. 0000 -0, 0344

s



HIEH I 3 *********-ﬂi**********************#***************#*********#*************

120new .
8ingle guideway support structure for 120 f£t. spans
R L T e T e

MicasPlus Rev. 4.0.1.0 ‘ APR 30, 1992 07: 56 22
Analysis No. 48 Thin Shell Page 10
##t Eilgenvalues (Frequencies) ###

Mode Freguencg Error Effective Weight

No. {CP8) - Norms (x) - (y) o €2)

1 3.6863 1. 210e—-12 8. 982e-03 770. 7528 2174
2 4. 4547 1. 668e-08 34, 14617 1.1133 743. 9813
3 7.8104 6. blse-12 0. 5145 0 0341
4q 7. 8857 2. 700e—-07 4. 0980 32. 6829 0401
o 7.9716 2. 944e-08 2. 2443 0. 0975 0. 0844
b 2. 5049 9. 895%5e—-08 762. 9397 0. 1555 18. 4811
7 Q. 9572 1. 483e-07 0.4154 5. 110e-03 0. 0673
a8 10. 2431 2. 980e-08 117. 5641 1. 532e-03 2, 0052
9 11. 9190 8. 182e-08 0. 6018 74. 1956 1. 568e-04
10 13. 9565 2. 782e-07 0. 6683 2. 98Be-04 7.935e-04
11 15. 12460 5. 812e-08 0. 88546 0. 0138 15. 7773
12 15. 1494 1. 743e—-08 9. 2459 0. 0124 48. 5489
13 16. 9916 3. 089e-06 0.1158 8. 194e-~03 0. 0103
14 17. 2871 1. 952e~06 0. 3460 3. 263e-03 0. 0284
19 17. 6376 7. 299e—-06 1. 784e-03 10. 9819 0. 0157
16 18. 1434 1. 746e—~05 0. 1005 1. 03467 1. 4644
17 18. 5445 3. 345e—0Q5 0. 0126 0. 0467 b, 7619
18 19. 1497 8. 394e-05 1. 024e—-03 0. 2616 1.167e-07
19 19. 3806 5. 426e-05 4. 650e-04 2. 285e~07 1.2Bbe-05
20 19. 4138 9. 457e~-05 2. 970e-03 &.764e~05 8. 177e-05
21 19. 6094 3. 031e-04 5. 979e—~03 2. 243e-03 1. 285e-04
22 19. 8913 3. 526e~-04 3. 163e-03 3. 6803 3. 659e—-03
Summation of Effective Weights = 929. 9387 895. 7997 838. 5248

Total Mpdel Weight = 956. 9978 946, 2795 946, 2795
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FORM 5007/ 80192016 REV 17/79
(DISCIPLINE)

GENERAL COMPUTATION SHEET

$4a

CALC. SETNO

REV COMP 8Y

CHK'D BY

UNITED Ere/IEERS — - RS
STRUCTURAL £ CoNSTRUCTORS — o 3—7—2—2 5w
29
Comrany M %NEPMAJ& Jar e unms :H:ET o
SUBJECT SINGLE GuiPEWAY SVARIRI STRved, l&é9 o0 2_ oATE OATE
£Te8 ~SINGLE —  SHAUWOW TRUSS “xls30”
Summerey oF LOAPS - (VWFACTORED) | SPAN = 9,15 m (30 FT)
FEDASTAL|. = 0.6l m h,z 0415 m
"HT' 1N ’ ”
‘ LDADS (20") (20"
p | Denn oap | 156,3kN | 179.7 kN
F?’ (35.1 k) 40,4 k)
<nNod Loap | 120.4-kN 120,4 kN
S. Fy (271 (27.1 &)
Live Loap 251 ki 251 kN
L VHICLE | (50,4k) (Se.dk)
Seismie LOAD | 38,9 kN 38,2 kN
' Lateehal (%6 k) (8 k)
Ex| ¥z 35 kt-m [0S kh-m
My (70 k-¢T) |  (17.5K-PT)
M 19 kAN-m 19 ItN-m
Y (14 k-77) (/4 FT)
sMic Lony ,
£ sgﬂé,},ﬁ,,ﬂﬁ 38,2 kN 28,2 kN
L Fy (3.6 k) (84 k)
Mz (17¢-F1) (26 k-Fr)
WIND LOAD '
LATERRL 65 kN (5 kN
W Fa (146 k) (14 .6 k)
135 kN-m /f g ku.m
: Mx (100 k- FT) 175 k-FT)
My 22,9 kN-m |  22.9 oi-m
(5.1 k-PT) (5.1 L-FT)
BRAKINE (04D
LONGITUDINVAL) | p3,4-le W) 163.4uN
| B Fx (36,7 &) (o 78)
Mz o0 kN-m —~1 150 kM-
(74L-FT) | (10.kFT)
N :
w ¢ g?.“c’fééfe 5.75 e 5. 757N
Wy Fy (1.3e) (1.3k)
£ )6.0 kN /ﬁ,a kN
z (30) 3.6 k)
Mx 72.3 ki-m 77 1 &N-m
(54 le-FT) (57 k-FT)

[



€44

FORM 5007/ BO192016 REV 17/79 GENERAL COMPUTATION SHEET CALC. SETNO ogy
(DISCIPLINE) : UN ITED 50 C/EERS - / REV] comP &Y CHKD
STRUCTURAL ¢ CoNsTRUCTORS s | UED |
NAME OF , voo 47”/92
company M RONIECLANE. TaT & units — — '
SUBJECT SINGLE GuiDEwNY SVARRT STRved, [° 4849.022 oaTE o
STegL-SivsLE - SHALLDW TrusS X575
Summery oF LIAPS - (vnFACTORED) sPaN = 22.87m (75 ET)
m‘}_ﬁf‘”" h,= 0.6l m h,? 0915 m
LDADS (2-0") (3+0")
p | DeRD LoAD | 3a0.1 kN | 223.5 kN
Fy (b1.5k) (2.7 k)
S |snNod Loap | 247.26N | 247.2 leN
. Fy (55.0L) (55.6L)
L |Lve Loap | 251 kN 251 kN
Vég%LE (56.4k) (56.4k)
| 54.0 kN S4.0 ki
ismie. LoA;
%LA%E}*L b (1z.ie) (121 &)
F. 125 kN-m 142 kKN-m
Ee 2 (42 k-¢1) | (105 k-FT)
Mx 24 kN-m | 74kN-m
My (55 k-pF1) | (55wFT)
E_ wﬂi/rucpmﬁjz (121 k) (12.) k)
- Fx 33 k-m | 50 kw-m
Mg (245 k-FT) | (3T 4-FT)
WIND LOAD 115 kN 115 kN
(10 k) (26 k)
w Fe 308KN-M | 343 kN-m
Mx (227 k-FT) | (253 k-£T)
My 392 kN-m 392 kN-m
(289 £-FT) | (289 ke-FT)
WS Load | .
163.4 kN 163,4 kN
B ‘*"”‘gf”’”"" (367¢) (36,74)
Mz j00 kN-m | )50 kN-m
(74 L-FT) (110 4-FT)
“"',”g#’,‘g,féﬂ?' 5.75 kN 5,75 kN’
WV F (1-3 k) ('13 k)
_ Y 16.0 kN 16,0 kN
Fz (3.6 ) (3.6k)
My 104 kN-m | [0 el-m
(17 FT) (18 k-ET)




FORM 5007/ 80192016 REV 17/79

GENERAL COMPUTATION SHEET

$-SD

CALC SETNO REV| COMP BY CHK'D BY
(DISCIPLINE) UNITED EnG/WEERS — -
STRUCTURAL ¢ CONSTRU CTORS — o %@— T
NAME OF , voID +f 29
company M AGNEPLANIE. Tasr L units poy p-
SUBJECT SINGLE GuiDEWAY SVARIRT STRwed, |0 4849.002. o o

sTee-SivbLE - DEEP TRUSS “X3s/20n’ |
SPAN =365 m (120 FT)

Summéry oF [IAPS - (vweAcTORED)
?E-D‘A_‘ér‘r.ﬁ(— h'=, 0.;{(0] m h,* ,o,q Lsm
LDADS (2t0") (3-0")
DeRD oD | 706,6 kKN 127, 4 4N
v Fy (159 k) (104 1)
S |snodtoap | %42 kN 342 N
Fy (77 k) (7 k)
Lwe Loap | 251 kN 25) kN
L vegn;:ua | (5e4i) (5.4 K)
96.% kN 96,% kN
%s%tmp (213 k) (21.3 k)
E F. 219 leN-m 309 kN-m
t z (206 k-FT) (228 k-FT)
My 290 kN-m 290 kN-m
My (214 -FT) (24ie-FT)
isMicloap| 968 kN 9.8 kN
E sfﬂnlim%/ukl— (21.3 k) (z21.3 k)
- Fx 59 kN-m 8¢5 kNm
Mz @4 k-F1) | (65 k-PT)
wiND LOAD | 244,27 kN 244,2kN
fz‘”— (77 ) (77 k)
W £ 1324 kN-m | 1429 kN-m
Mx (475 k-eT) | (1053 k-FT)
My 1445 KN- | 1495 khlom
(102 k-FT) | (1102 k-FT)
WE LoAD | 14 3,4 N 163,4-kN
Mz joo kN-M /150 kN-m
( 741-FT) (1o u-£T)
w\‘fnapﬁ%tfém' £.15 kN 575 ézl‘)
Wy Fy (.31 (3 i}
.0 kN 16.0kN .
Fz 109048 (3.6k)
1L0% 194 Lil-m 195 kN-mm
(143 k-¢T) (144 k-FT)




Y

FORM 5007/ B0192016 REV 17/79 GENERAL COMPUTATION SHEET CALC SETNO aev]  compay CHKD BY
(DISCIPLINE)
- STRUCTURAL PRELM v . zgzq —
P FINAL -
4/22/92
: NAME OF VoD
company MAcNePLANE  TnT'L units gy p-

SUBJECT SINGLE. G DEwAY SVPPoLT Stawer. [+° 4869, 002 DATE oare
PepASTALS AT Geape’ £

| APPROX. 20" |

Aﬁ{,UME
| ¢" 50 Benews B ] 2B FT.
5y 12"+4"14"=10"
[ T =] . : = o
) se 2-4
T Agsume 140 ,_ - ’ e(a 7!m)

PLATE. BEARING oN (oNCRETE -
‘ Max. LopDs > 20 FT. SPAN—> 121 kN x 4= [l kN, Usg 1S KN
I Nooe 49, coms, I7[(77-rL+3)*avs_]

: 15 FT. sf’m —> 195k x¥3= MgkN, USE 180 kN
o | Nope 107, ComB .16 [(D+L + E¢ )% 075 ]

| z 190 FT. SpaN —> 103kl x Y5 = 2/7/0«) vsé 220 iN
NopE 147 , com3. /é [(P-fL-fEt)*D 757

Fp= 035 fe (Alsc ) — F, = 0.35(3000 S, #SsumeD) = (750 PS |

1000 LE

LE, 165 kN { Tz
Aegay = L2222 1 gp0r span— A* THEIN - a5 P
rear Fp, Psi S _ 1050 Psi &

S ASsumE QN 52, B

12080
, | 75 F1 Smu-—)A' /3”/ >- 32,5 N°
i ) /aS

. Ascume & S@ RS
{
[ /002,
N 120 FT. Sean—>h= 209(F248) . 41,1 u?
Xy

o Assume B SA. s

— [0 As50mPTION, 2K



S-$2

FORM 5007/ 80192016 REV 17/79 ‘GENERAL 2{?"’ UTATION SHEET CALC. SET NO REv|  comp ey CHKD BY
(DISCIPLINE) YN ITED GINEERS o
STRUCTURAL 5 CoNSTRO cTo A ::‘E:-M' / 0 imﬂgf— T
b/20/52.
NAME OF ' ’
company MAGNE FLANE TNT L units ::l:g -
suBieCT SING LE G 10EwAY SuPPORT SteveT: (o 6869.002 o o

PEDASTRLS AT LRADE" CoNT-

APProx. TRUSS WIDTH : 30 FT SPIN—> 423%m* 722 = 15,97

95 PT. SPaN —> 42314 m ¥k Zio = 13.9 FT

£ =
120 1 s0m0 = 37y mk [o, = 12.] 4

Aeeroy, PepAsTaL Size T 304 75 BT, SPANS,
| /3.9 = 13511+ 4"+ 4" = 427"
USE 1570 "x2-4*

120 Fr SF4N
12,0 = 12-0"+ 4" +4"= 12 10"
USE 13°4"x2:4"

VoLumg § WEIGHT 0F PEDASTALS:
" 20 £ 75 £T SPaNS -

V7 1507 X 244" X2:9" 70 £TT # (,;/;’5 Zl6Cy. A

W= 70 ET3% 150 PCe = [0500 L8, EA.

/ & ’ a7 . 3.. . '
V= 1540 "X 24 320" Jos pri# (BB ) 2 3.9 ¢y, e
W= 105 Fri#i50 per= 15750 LB, EA, |

120 FT. SPANS ‘
V2 I3L4'X2-4°%20"% 42 frj/ﬂ = 2.3 ¢.Y, EA.
w= 6ZX 1502 9333 L& EA

V2 i3t4 Y2t e N 30 =B T = 3.5 ¢, EA.
W= 93X150 .= |4000 LB, EA.



£

FORM 5007/ 80192016 REV 17/79 GENERAL COMPUTATION SHEET CALG. SETNO aevl comp oy CHRD BY
(DISCIPLINE) UM / TEp éué /M Eégs — / -
STRUCTURAL é‘ CoN STRYCTORS FINEA':.I 0 ?A—/nx%:— S
NAME OF : "o 4'7 20/92
company MABNEPLANE TaT L unis g -
SUBIECT SING LE. BuipewAYy SUPPIRT _STRucT, [0 L8463 002 PATE OATE
PeDASTALS “AT GRADE ", CONT. -
SPAN (eT) 30 | 30 | 15 s | o | 1zo
He16dT (FT) 2z 3 3 2 3
voLume (CY/mg)| 458 | 487 | 183 | 275 | oz | /154
Tvo. (er, )] (5280 Flfune] LL(5'%9 = 4574 .Y fuis
[ s2aN (¢ )] 2o

z_;i'_<_§_3'£°2 = /93,0

15

235189 11,2
Izo

34(57%9) _ 4gu, 4

Y-

3.9 (5132) - 2744
75 -

3.5(52%0 ::f) = /54.0




~N
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FORM 5007/ BO192016 REV 17/79 GENERAL COMPUTATION SHEET CALC. SETNO REV]  comp ey CHKD BY

- (DISCIPLINE) URITED ENGINEERS ./ :
STRUCTURAL # CousTRY ETORS — | 2B

NAME OF voIo Mb é

/ L
comeaNny MAGNEPLANE ZTHT Z unis prp— p-
SUBVECT SINBLE GUIDEMy SIPPIRT STRUCT. [0 4869, 902 oA oA
To: M€ Me DoyarD | ‘JP“‘L(

| W@V

Heee APE TUE WoRST CASE SufPre7 REHCTINS Eor
YOUR SwirrcH DES/EA),  FLEASE NOTE 7HESE RESUTS
pre FOR 30 PT (415 m) SPANS , Aue AeE FoR
STIUHT RuNS oF GuPEwdy. App/7roM/At- LoADS

- Propt ! Mbse ToH W3 oN

DUVE TO BRBAnKINGE DE THE UVEH/(cce ARE AloT /NCLUDED,

A

(2) wHeeLs
Cryp.)
— 8.3 N +6.% kN
DeAD LoAl * Fz= ?24- 5-95) FXA' 96 F), = ?1‘.,5 res)
¥ = 120.0kN ~ - +18.0 KN
L(,I‘//EEH | é'eg)o - F2 = (8.30pe) Fx "’4 Fy= “aies)
WIND LoADY — _ *37.0kN _ ek 2o
ON GUIDEWAY F2= (2.3 kieg) Fx = (14 kies) y - (3.0 ips)
(rRaNsYeR SE)
¥ +(5KN - - t9kN
WIND LOAD E = F r,g¢ S
4 k1P9) v (2.0 iiPS)
0N VEHICLE 2" (adk X Y
¥ 18 KN 81,8 kN _ *5kN
BRAKING LOAD Fg'* 4.\ kies) Fy= (19 4 kifs) F\, = (t.lkkuas)
gem * - WL3kN
TH AL LOAD 'FZ': ¢ Fx-— (Z.':’klfS) F7:¢

(P$SUME 0.4 D)

WAL VALVES ARz PER WHEZL,



8.623 -

FLEVATION - SHALLOW DOUBLE TRUSS

6869002 MAGNEPLANE INTERNATIDNAL
DOUBLE GUIDEWAY SUPPORT STRUCTURE

oRELIMINARY
e 1,5827 -ste— 1,944 —m{ue— 1.7777 —so— 17777 —fac— 19445 —rtee— 15827 -
| o | B2182
&
v Fmai_& % \ |
-. : WA / 5 j 1.347
PASTD PaSTD pasTD 1| *
+ 4
&g B 5 & & 25
' JNIRE
{- PasTD ~ P8SID y
1.932 275 — e 2.75 1932 . le-0623

555
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1 1231)
¢‘5‘$/'f’ P4STD
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6869002 - Model 2x1s030
MAGLEV - DOUBLE GUIDEWAY SUPPORT STRUCTURE

SHALLOW DOUBLE TRUSS - 3@ FT.SPAN
Approx. Wt. STEEL = 98.3 kN (22.1 kips)



. _ PRELIMINARY
G SLIDING END 'FIXED END §
< 9.151 —»

1.347

ELEVATION - SHALLOW DOUBLE TRUSS 38 FT. SPAN

6869002 MAGNEPLANE INTERNATIONAL
DOUBLE GUIDEWAY SUPPORT- STRUCTURE

Ls-s
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$E3E 36 336 6 36 38 36 35 38 36 34 3636 S 3 3 S8 38 36 36 38 38 38 36 3636 3635 35 36 3638 36 36 30 36 3 30 4 $H 36 3 3636 36 36 36 36 36 36 45 30 H 36 3636 3636 36 36 2 I I HEIE S 33636 -0 S 3

. 2%1s030 .
Double guideway support structure with 30 £t span
o646 46 36 S 36 36 38 4536 38 36 46 36 35 36303696 2 36363430 3HIE 06 LI IE 3610463 30 3033 16 4630 30 3096 36 336 4026 0464035 36 1030 303030 308 3835 90 303 36 36 3030 2 3098

MicasPlus Rev_4.0.1.0 . APR 22, 1992 09:28: 33
Analysis No. 25 Thin Shell Page 1
### Support Reactions ###
Node Cas/Cmb FX FY "FZ MX MY MZ
kN - kN kN M-kN M—kN M--kN
10 LIVE &6
DEAD 5 0. 0000 -0. 5197 2. 5272 0. 0000 0. 0000 -1. 060e-03
0. 0000 0. 7003 12. 3106 0. 0000 0. 0000 -3. 743e-03
BRAKING 4
BODY 3 0. 0000 14, 1370 -23. 7941 0. 0000 0. 0000 0. 3553
0. 0000 =0. 1862 14,9976 0. 0000 0. 0000 -3. 488e-03
THERMALZ2 2
; 0. 0000 —-1397.7358 -—161. 0603 0. 0000 0. 0000 0. 0397
"THERMAL1 1
SNOW 7 0. 0000 1397. 7358 161. 0603 0. 0000 0. 0000 -0. 0397
. 0000 0. 5957 21. 0998 0. 0000 0./0000 -5. 975e-03
EARTHQUAKEL.ONG B8
0. 0000 1. 9909 -10. 1155 0. 0000 0. 0000 7.001e-03
EARTHQUAKETRANS 9
0. 0000 ~13. 7699 -14, 1006 0. 0000 0. 0000 -9. 334e-04
WINDLONG 10
0. 0000 1. 4B46 ~-4. 9872 0. 0000 0. 0000 0.0122
WIMNDTRANS 11
0. 0000 ~10. 0248 ~10. 3826 0. 0000 0. 0000 -3. 468e-03
WINDVEHICLE 12
0. 0000 =0. 1952 -0. 9831 0. 0000 0. 0000 -1. 318e-03
BRAKING2 13
L 1VED 14_0.0000- -5. 8642 -13. 6213 0. 0000 0. 0000 -0. 3100
0. 0000 -1.1312 -1.8308 0. 0000 0. 0000 4, 396e-03
WINDVEHICLE2 19
COMBY 1 . 0000 -0. 3473 =-0. 9044 0. 0000 0. 0000 -1, 547e-03
COMB2 2 0. 0000 1398. 4342 173. 3709 0. 0000 0. 0000 ~0. 0435
COMBI 3 0. 0000 —1397. 0355 —148.7498 0. 0000 0. 0000 0. 0340
COMBA 4 0. 0000 13%99.0317 194, 4707 0. 0000 - 0. 0000 ~0. 0495
0. 0000 —-13%4. 4398 -127. 6499 0. 0000 0. 0000 0. 0300
coMBS 5
, 4] 0. 0000 0. 0000 ~0. 0445

. 0000 1397.91464 175. 8981

Ls-s
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*********************************************Lﬁ*********************** FH I A3

2x1030
Double guideway supgort structure with 30 £t span
3634 35 3 364040 30 36 3 13630 20 3640 3 200 203060 353U 300 00 6 300003040 30 3 S0 ISP TS0 36 3090 303030 41 3SR 30 I 2046 6 TH 30 040 36 30 30 30 9 B S SE S 300 3L 90 0

MicasPlus Rev 4.0.1.0 APR 22, 1992 09:28: 33
Analysis No. 25 Thin Shell Page 2
##¥%¥ Support Reactions t#
Node Cas/Cmb FX FY FZ MX My MZ
. kN kN kN M—kN M—-kN M—kN
10 COMBS &6 )
COMBT 7 0. 0000 1394. 7852 174. 0673 0. 0000 0. 0000 -0. 0401
COMBE 8 0. 0000 -1397. 5553 -146. 2224 0. 0000 0. 0000 0. 0349
COMBS 9 0. 0000 -1398. 6864 -148. 0534 0. 0000 0. 0000 0. 0393
CDMB!O'loO.OOOO 1399. 2207 148. 3837 Q. 0000 0. 0000 -0. 0312
COMB11 110.0000 -1395. 5509 -153. 7370 0. 0000 0. 0000 0. 0482
0. 0000 1388.4113’ 162. 9883 0. 0000 0. 0000 -0. 0470
coMBi2 12
COMB13 150.0000 -1407. 0604 -139. 1324 0. 0000 0. 0000 0. 0325
0. 0000 2. 6912 2. 1951 0. 0000 0. 0000 3. 258e-03
COMB14 14
COMB3 S 150.0000 —-13. 0696 -1. 7900 0. 0000 0. 0000 -4. 476e-03
0. 0000 2. 0362 8. 6037 0. 0000 0. 0000 0. 0105
COMB16 16
COMB17 170.0000 -0. 7650 i2. 3835 0. 0000 0. 0000 1. 123e-03
COMB1B 180.0000 -1. 2677 12, 5568 0. 0000 0. 0000 -6. 555e-03
0. 0000 -2. 7662 9.8216 0. 0000 0. 0000 -3. 706e-03
coMB19 19
0. 0000 1. 6284 3. 5417 0. 0000 0. 0000 1. 464Be-03
COMB20 20
0. 0000 0. 7802 2. 1686 0. 0000 0. 0000 4. 945e-03
coMB21 21
0. 0000 -10. 1920 0. 5529 0. 0000 0. 0000 -4. 302e-03
coMB22 22 :
0. 0000 ~11. 0404 -0. 8202 0. 0000 0. 0000 -1. 006e-03
coOMB23 23
0. 0000 10. 7382 . ~5. 9673 0. 0000 0. 0000 0. 2629
coMB24 24
0. 0000 5. 4917 -17. 5564 0. 0000 0. 0000 0. 0337
coMB25 25
0. 0000 -10. 4674 28. 2239 0 0. 0000 -0. 2701

. 0000

©9-5
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2x1s5030
Double guideway support structure with 30 #t span
3463636 IE 6366964436 SHTE SHEIETETE 0T 363 36 3636 3302135 30 34 3036 30303033040 3 338 36 35 36 3696 96 36 3063030306348 3 46 36 530 35 263038 36 36 3514 36 463638 38 38

MicasPlus Rev__4.0.1. 0 \' APR 22, 1992 09:28: 34
Analysis No. 295 Thin Shell Page 3
### Support Reactions i
Node Cas/Cmb FX FY Fz M MY Mz
kN kN kN M—-kN M—kN M—-kN
10 COMB26 26
0. 0000 -b. 92176 37. 06468 0. 0000 0. 0000 -0. 0343
.COMB27 27
12 LIVE & 0. 0000 14. 2879 2. 8756 0. 0000 0. 0000 0. 4987
© DEAD 5 0. 0000 2. 2918 -0. 6844 0. 0000 0. 0000 0. 0428
BRAK NG 4O.OOOO -8. 722e~-03 20. 9604 0. 0000 0. 0000 -1, 934e—-04
BODY 3 0. 0000 10. 0631 -20. 6348 0. 0000 0. 0000 -2,.7782
- 0. 0000 -0. 1649 20. 3378 0. 0000 0. 0000 2. 190e~-04
THERMALZ2 2
0. 0000 18. 5070 334. 2827 0. 0000 0. 0000 -1.0109
THERMAL 1 1 .
SNOW 7 0. 0000 -18. 5070 -334. 2827 0. 0000 0. 0000 1. 0109
3
00900 -0. 0110 33. 9768 0. 0000 0. 0000 -3. 005e-04
EARTHGUAKELDNG 8
0. 000 0. 2880 -10. 6161 0. 0000 0. 0000 0. 0150
EARTHGUAKETRANS 9
-19. 4962 -0. 3931 0. 0000 0. 0000 -0. 1272
WINDLONG 10
0000 0. 1978 ~5. 5149 0. 0000 0. 0000 6. 909e-03
NINDTRANS 11 _ _
v 0. 0000, -—16.7269 3. 2023 0. 0000 0. 0000 -0. 0808
WINDVEHICLE 12
0. 0000 -0. 6310 ~-4.8%91e~-03 0. 0000 0. 0000 -0, 0281
BRAKING2 13
| IVER 14 0. 0000 -2.1130 -20. 8327 0. 0000 Q. 0000 2.7773
. . 0000 -2. 21046 ~0. 6987 0. 0000 0. 0000 -0. 0418
WINDVEHICLE2 15 .
cOMBL 1 0. 0000 -0. 5506 ~-0. 0169 0. 0000 0. 0000 -0. 0269
coMB2 2 0. 0000 -18. 5157 -313. 3223 0. 0000 0. 0000 1. 0107
COMB3 3 0. 0000 18. 4983 355. 2430 0. 0000 0. 0000 -1.0111
0. 0000 -18. 5267 -—-279%. 3456 0. 0000 0. 0000 1.0104

/7S



FORM 5007/ B0192016 REV 17/79
(DISCIPLINE)

STRUCTURAL

NAME OF

GENERAL COMPUTATION SHEET

7

CALC SETNO REV| COMP 8Y CHK'D BY
UNITED ENGINEERS —
§ CONSTRUCTORS - - o a@ggf‘ wE
’ vOID 01/2%/?2.
comeany (AAGUEPIANE LATL  unis pa— poy | Mker
sussecT DIYBLE {VIDERAY SyPPRT ST veT, | 4467 22 2“723/:72 i

)Ax

STEEL- DousLe  "IxIsg34”
SUNMMARY OF LIADS (LNFACTORED) spaN=215m (30 1)
COL()T'H_ - h, = 5.18m hy* 7.62m h3= %l4m | hy= 20.0m
LoADS ‘| (NoF) | (25.0F7) | (300FT) | (45.0 FT)
880 kN {050 &N 157 kN 1920 kN
D DEA?Y"MD C/(:% K) . | (?%6k) (260 k) 432 k)
WM o\
S |Snow LOAD | 241 kN | 241 kN 241 kN | 241N
FY (54 &) (54 k) (54 k) (54k)
; 23! kN
L | IVE LOAP . | 95 kN 251 kn 261 kN
VZHAG;E (66.4L) (s0.4k) | (56A4k) (50-;?'/@.
Mx lsg4 len-m_ |-684 kN-m ~bg4 leN-m 654 s :m7
, CB04Ic-FT) | €604l F1) | €504 k-PT) | €SOtie F‘T
2 legfm‘g%fmie 251 N 251 kN | 25( kN 251 kN
Fy (st.dle) (sbdl) | (spak) | (se.dL)
Mx L34 LN-m bg4Ll-m | GBELN-m | 6§84 kN-m
(o #T) | (BoAfD) | (Godkf)| (S04 k-FD)
te JAD ,
E 5(,5011512"#(101”/!(. 100 kA lvo £V /00 /f/l/ _ /0& N
- Fx (125 k) 22.5k) | (22.56) | ¢(22.5K)
Mg 5ig KN-m | FérllN-m | 714 ke-m | 2000 él-m
@3 eFT) | (563 k-FT) |@751-FT) | (1470 - FT)
SEISMIC LoaD . ”
LATERAL o 00 LN 100 kt) [90 K
Et Fz (’zoz,sfg fzz.s K) (22.5 &) (22.5 K)
m Gop KN-m 1043 kN-m | 195 KN-m | 228/ kN-m-
el 690L-¢1) | (769 k-27) | (881 -6T) | (1681 L-FT)
AM)’ 233 LN-m 28 kN-m -3% kN - m -3 kN-m
| (~2¢ ¢T) | 28L-F1) | (-28 K-FT) | (28 &FT)
WD LoaD 42, UN 29 kN 103 kRN 129 &N
LaTeeAl (21 k) (22 © (23 i) (29 k)
W Fe GL3kN-m | 957 kN-m | jg)3 kM- | 2264 kN-m
Mx (459 k-¢7) | w32 e-FT) | (747 kf) | (1667 K-FT)
M 27 k- |77 kM |27 kN-m |27 kN-m
Y (-29 k-FT) | 2o k-FT) | (-20 FT) | (20 15T




FORM 5007/ 80192018 REV 17/79 GENERAL COMPUTATION SHEET 5’(03

(DISCIPLINE) VNITED ERG/NEERS — = sm;o/ = ,;:;P“ e
STRUCTURAL CNSTRUCTORS — ° ﬁ oae
’ .,—z s 2
SS“&%?JY MAGNERLANE TNT L units V::Er p- | WMES
SUBJECT TOUBLE GuipewAY SuePoeT Suuct, [ 6869.002 | |If3/92|™
4
S [EEL = DoUVBLE, CONT -~ ZX'$¢3¢ _SPAN = 9.5 m (30 £T) .

SuaMArY o L,Oﬂ’DSI CONT -

Cocumn h'=5-|8m k’—:_’tbzm h3=%0|4'm h+=10oﬂm

HT,
LoaDS (roer) | (soer)| (20.0e7) | (b5.6FD
wine 61 oPER,| 5.75 kN 5,75 kN 5.75kM 515 kN
Wi VEHILLE (1.5 &) (13 k) (13Kk) (13K)
v Fy (6 kN it kN lo kN le kN
Fz (3.6 &> (3.6 &) 3.0 K (2.6 K)
My I5® KN-m (27 kN-m | 227 kN-m | 345 | y-m
. (17 ke ET) (145 k-#T) (lb4-k'FT) (Z?I - FT)
wiwp ol 204 5,75 kN 5.75 kN 5,75kN | 5,75 kN
Venere 0., K) D) (1.3 k) D)
Wyz Fy 1o kN (0 &N I kN i kN
Fe (3,0k) (3ok) (3.6K) (3.6 &)
My 55 kN-m 55 ki-m S5 KN-m SS KN-m
(40,5 w-FT)| (40.5 k-FT) (40.5 k-FT) | (40.5 keT)
‘Bracing (oAD : :
LONGITUPINAL| 143,41N | 163.4kN | W34 LN | 143,4LN
8 F GoTe) (36.74) (367 k) (36.71)

X
Mz B44,4 ll-m | 1245 KN-m1 | 1494 kN-M | 2268 EN-m

(624 L-6T) | (018 £-FT) | (1io(brt) | (2408 D)
My (/382 h-m | 23 eN-m | 2BZiN-m | 2£3 kN-m

826PT) | (2824-FT) | (282 k-FD)| (282 k-FT)
RAILING OF T T
224 YeHICLE | |43 ALN | |o3.4 LN 163400 | 163,46N

L X 844.4 lk-m. f/m Mm 3268 LN-m | |
Mz (624 &-ET) (1% le-ET. m% (240% k¢7)

M {W =383 k- |- 385 ko | - 383 ki’

Y (2824-¢7) | (-282LFT) | (282 k-FD)| (282L-£T)

MW/W‘—M

(g

W’




4,682 m
(15-4+/

4682m |
(15-4'+/-)

$s



oe— 1,572 —

=—0.7829

B.9661

1.699 —anje—1.689

oc— {,9553 —»te—1,7777

oL IMINGRY

1.7777 —t—1,95653 —

LSI—J

=1.861

8.6708

i— 1,672 —

1347
PBSTD ¥
5/ 3
g 2 )
pasTD/ AP, :
D
1,689 —te—L1.699 - 8.9661

ELEVATION - DEEP TRUSS DOUBLE

66869002 MAGNEPLANE INTERNATIONAL
DOUBLE GUIBEWAY SUPPORT STRUCTURE
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6869802 - Model 2x2s075
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MAGLEV - DOUBLE GUIDEWAY SUPPORT STRUCTURE
DEEP TRUSS DOUBLE - 75 FT. SPAN

Approx. Wt. STEEL = 74@ kN (166 kips)
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ELEVATION - OEEP TRUSS DOUBLE 75 FT. SPAN

6889802 MAGNEPLANE INTERNATIONAL
DOUBLE GUIDEWAY SUPRORT STRUCTURE
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Alternate double guidewag support structure with 75 £#£. span
***#*#****************%************************#************%****#**%**********

MicasPlus Rev 4.0.1.0 APR 23, 1992 08: 26: 21
Analysis No. 36 Thin Shell Page 1
# Material TékepFP * Shape Type Pipe Shapes
' Number Total Total Surface Total
Shape Name Physical Length Area Weight
. Members (M ) (M Y #xD (KN~ )
PEXXS : 86 520. 105 3957. 950 550. 242
P&ETD " 112 449, 080 237. 400 124.470
PasTD . 36 113. 897 78. 387 47. 507
RPASTD S4 105, 607 37. 921 . 146, 4464
Shape Totals 1188. 689 711. 659 738. 865

Bending Member Connections

Shear & Moment = 90
Shear only = 14646

************************#***%***************************%**********************

. 2x2s07%9
Alternate double guideway sup gnrt structure with 75 £#t. span
HALHE I 38 803 3 33030 33T 36 306 335 S350 F0 063630 36 36 3600 036 30 30 00 46 3040 30 3035 6 389030 4636 646 3638 9636 036 696 36 38 26 4648 36 96 3¢

MicasPlus Rev 4.0.1.0 . APR 23,19
Analysis No. 3& Thin Shell 1992 ngegg 21
# Material Takeoft # Structure Totals
Total Length 1188,
TJotal Surface Area ’ 711.6?89 fﬂ ;**2
) 738. 843 (kN )

Total Weight

Total Bending Member Shear & Moment Connections = 90
Total Bendin 3 Shear Connect{ons = 144

! kiP ! FoN 52&9#3&&«&
748 ‘7“/‘//‘,',4,45/(,(/%@,/ /Y 75 FT = 5847 m%/té

§75
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GENERAL COMPUTATION SHEET
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7
CHK'D 8Y

(PISCIPLINE) UNITED ENGINEERS — s"; ney| _couesr
STRUCTURAL $ CONSTRUCTORS - ; mmm @ urE
NAME OF P o0 n wz-
company AGNEPIANE TINT L UNITS — — )
susiect DIYBLE LvioEnAY SuPPORT STRVCT, |30 4gg7 , g0 e | =

'2x2s @75 "

ZIEEL- DoUsLE
SUMMARY_OF LIADS (VNFACTORED) SPaN = 22.37m (75 1)
COLUT‘H_ h. = 5-.6’“ hz= 7-92"‘ h3= e.'4m h4_— 20.om
LoADS ! (1.0 Fr) (25.0FT) (300FT) | (65.0 FT)
D | Deap L0AD | 166ZkN 1633 kN 1940 kN 2707 kN
FY (374 kr) | (412L) (436 &) (608 &)
“Snow  LOAD 422 kN 4221eN 472 kN 4-Z,ZkN
> | Swo FY (95 &) (75 k) (95 &) (75 k)
L | 4IvE Loap 251 kN 251 kN 251 kN 251 KN
VEHAGLE (5641 (Ste 4ie) (so.dle) | (Sbidic)
my =620 kN-m (A0 kN-m  |=640 kN-m [-(90 kN-vo
x (-50% k1) | (~509k-¢T) |(-509 k- FT) | (-509 k-¢T)
L2 | LIVE ok OF | 151 1N 251 kN 251 kN 251 kN
: 5 Fp veuicLe (564 k) (564L) (5641e) (56 4k)
M Y 690 KN-m 690 kN-m | 690 ki)-m 690 k-t
* (509 te-FT) (509¢-c7) | (509eFT) | (509 &-¢T)
SEtsmic LAD N 302 kil 362 kN 302 kN
¢
E. MNG;-_T;DMIAL (g/i;‘ (31 &) (8 &) (8l k)
Mg [g75 kll-m | 2758 khrm | 3309 knl-m | 7240 /MZ"" )
| (352 wer) | (2033 66T | (2439 47D | (5338 ©FT.
. _ y
SEISmMIC (oAD N 32N 362 L
3% LN 301 L
Et | 2T | k) | fali) (g1 k)
z p407 kli-m | 4290 kti-m | dgai i | §772 kN1
. My (511 -#D) | (3102 4-FT) | (3545 4FT) | (6466 L-FT.
' M, 550 kN-m 550 ktdm | 550 keN-m | S5O keN-m
. (405 k-FT) | (405 e-FT) | (405 1e-PT) | (405 le-£T)
w!dD.—LoA-D 711 N ¢764 N 280 kN 307 &N
w | LA (61 &) (424) (63t) (69 &)
Fe 2108 kN-m | 2767 llem | 3194 kli-m | 6387 kN-m
Mx (1664 1-FT) (20416-FT)| (2354 4-FT) (4702&—;1)
NY 362 kN-m 262 kM dblllN-m 342 N-h
(167 4-¢1) | (27 L¢1) | (27 6F1) | (207 -FT)




FORM 5007/ 80102018 REV 17/79

GENERAL COMPUTATION SHEET

SIp

(DISCIPLINE) UNITED &rJI6 INEERLS . CALC SETNO REV]  COWP &Y CHK O BY
STRUCTURAL GNSTRUCTORS — e 0 _#7”
FINAL DATE OATE
' 23
S MAuERLANE TTL s [ Yel
SM OF
suasECT DhOUBLE GuiDEwAY SUPPoRT SRucT, [° 4849, 002 N
n
STEEL - DoUVBLE, CoNT -~ X 75
2 choZr- w150 : SPAN = 22.57m (75F7-)
CﬁwMHNT‘ h=508M | heo=16lm | hy=3l4m | hy=200m
Loros | (1n0er) | (2swoer)| (20.0¢7) | (5.6 FT)
wine o) oPER,| 5,7SkN 5,75 kN 575 kN | 575 kN
Wi VEHILLE (1.3k) (1:3k) (1.3 L) (03 1L)
v Fy 7y 16 kN 16 kN 16 N
Fz (3.6&) (3.6) (36k) (3.6k)
Mx 272 kN-m 3| kN-m 335 kN-m S09 LkAN-M
, (201 kf)| (229k-eT) | (247 k-fT) | (375 k-FT)
wiwp oA 2 5,75 leN $75 N 575 kA
Vewncee (1-3) (hide) (1.3 S(7§ ‘,:)ld
Wyz Fy 16 kN 16 LW 16 ) /'4, LN
Fe (3.6 k) (36L) (3.0k) (3bk)
Mx 149 WN-rn 168 hN-m 212 kN-m 384 KN-m
(1o v-e7) | (137 67D | (150--FT) | (285 L-PT)
‘BraciNG Loap
l63.4tN (634N | 163.4LN| 163.4LN
2 wu;rrwmw (367 1) (36.74) (36.7 k) (36:7%)
M>< - 846 kN-m | 1245, keW-m | 1494 KN-m | 2258 jeNem
z (624 e#7) | (218 k-eT) | (1101 k-FT) (2408 kfT)
M7: 450 kN-m | 45D kN-m | 450 kN-m | 450 kh-m
. (331 l-rr) | (331fT) | (331-FT (35 &FT)
BRALING OF : :
L'.’}L YedicLe Al
(oNG 1TvRINAL| [43.46N 162,468 | 163.4eN 163 .4k
R Fx (361 &) (oae) | (%) | (374k)
M 844 kN-m 1248 Li-ra | 1494-iN-m | 3268 LN-m
z (bealer) | (@18 kPT) (lo147)| (2405 ie-PD
M7' -45p kN-m | —450iLM-m | - 450 Lkl-m| -450 N-m |
Cosvien) | (331 een) | (ont F D) | (331 LD
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**#‘***ﬁ'*ﬂ'*******************************************,***************************

. 2x2s075
Alternate double guideway support structure with 75 £t. span
FE45 A1 3E AR B TE SR TE 036 36 36 340646 36 20 3030 36 313036 40 30 3030303 30 2096 36 38 36 3040 38 336 5630 3636 3030 36 3646 303006 36 904696 6 38 3036 36 3606
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