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LIMITED RIGHTS NOTICE

(@) 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 MATERIAL-MAGWAY STRUCTURE

LEVITATION PLATES (Report reference section 3.2.2.Db)

The following pages provide backup calculations for the
levitation plate box beams. Please refer to section 3.2.2.D
of the report for further discussion and summary of results.

Contents:

LB~1 thru A101 Dynamic analysis of the box beam as a multi-
span (1-4) beam subjected to moving loads.
(spanning in a direction parallel to the
direction of travel)

L3-1 thru 56 Dynamic analysis of the top 0.02 m thick
guideway sheet as a curved panel
supported by the four lgngitudional stiffeners

LT-1 thru 83 Thermal analysis of the box beam based on
worst case heating from electromagnetic drasg.

LC-1 thru 12 Dynamic analysis of a banked curve section of
the levitation box beam
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R=1.1m (&2.617")
t, = 0z m (.181¢4")
t,=.004762S m (. 1878")
f5 = .0063Sm (.25")
o = 20.915°

[_ EVITATION Box 5£AM

Guioeway SHEET SecTion

MATC 2 AcumiNnund Aoy GoGl- TG .

PrysicaC Ano Mecuanicac FProrerries :

y = 2¢eoo N/im? (.098 wa/in?)
E = ¢£.89S xw>'C N/m*™ ( lox0° psi)
Ju = 3.103x%x j0° N/m" (4Sooo psi)
Ty = .78 x 102 N Im*~ (doocco psi)
Y = 0.3
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Passencén WeiGur
Venicce Weigur

Cewren - T‘?
/ZEACT’/OA/

- Centen SrPAciNG OF Bocies
Ar /gcczé = .5 (Wp+t Wv)

1do [Passencen VedicLé

Wp = ld4o¢i kg (31000 LB)
Wy = 35834 Kg (75000 L&)
L = 28651 m (94 fr)

2 = 24948 kg (S5Soco (&)
4s Passencen Veuwrcie
l/\lpm = '4.53:(, £ (1ooco L8)
Wy = 204l kg (4Sooco LB)
L = 13006 m (43 FT)
= 12474 k9 (27500 (&)
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Lonp Disrmisarion On Guivéreay

C(FaetFee)  (Fee+Fep) | é;;‘l:;) Fo Fu Fo (FC+F>
S 5 5'

—

v (Fac+FeesFeld v 1 J ‘l
l nERE 4 ¥ . ; _ - | ‘

Fc_‘ !_5 SP."@ '.4_sm = 72.48 m

YF.A@ +cm .‘-_4 Fr—& +‘Fr=o

t,;'} , o Fu = FAF + F_@e + Fca
\ *f ACTUAL LoAbNG EOUI\'/A'LEN?" [cAamc;

o | {do FPhssencern Vewicie

......

N Fe
Fu

/8/1St N

F /14T N

0o Fe + Fulio = 17648 N
fu /s 229927 N

- o _45 PArsseNcen VEdicLE

= i e = 070 N
) - Fu = 57480 N
K +Fo Jio = /4824 N
7 Fu/s = /4% N
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H H’ IHHL 3 1 8 9 100 1213 41§ e 1 X

H
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See Ps.5 - L 4 SPaNS @ 4.572 m =/8.168m (cpo)

Foﬂ LOAOS N

THE Guipeiuay SHeeT Sécrion Wil Pe Anacyzeo
As A [Foun SPan Conrinuous Béaui Acreo Uron
By THe Movincg ConNceNnTrATED loAOs SHowN |

Agove . THe loass Arne Assomésr To Aove Fron

Leer To Ricur Ar A Vecocry OF 134 m/ls (300 mph).

. A Z2eee Dampmg EATIc Weee CcAIS'EIZ\/AT/\fGLy
Be Assuasgo.

THE Anncysis Wuwo Be Fenrormeéo Usma A UE{C
Meooifie0 Yérsion OF THE Procram “"OYNACB"

OBTAINED From [PAuc R. Tounsron OF Fawwne
Anacysis AssociATES.
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. su,;,,;,;m Of flesucrs  (d=.docdm)

) /40 PAsseuGE/z Veuwrcee (See Po's A-1 7o A- Zo)
T 0) Max DeFlecTion = 0021906 m (Moot 3)
,é /Zooo = 4.572 /Zooo ,?_M.\_'Q_O 2280 m > . 002179006

b) ~ Max. Sraess /2,4,\/6.»5
fou Eiem. 2

CAM = 98257~ (- 2159) = l2s4ie N-m

Tp = 125S446/.003744/7 = 3.350x10" N’/».
' < 4.437x10"7

7) 4S Passencen \ewcce (See 1%'s A-u 7o A-35)

al Max. DefLecrion = .c_bo/oéaa m ‘(Noﬂé 3)

b) Max. Srzess Rance
Fon Ecem. 2

AN = 48671-(-11803) = LIS3d u m
To = 0IS34/.00374417 = |.G43x10" N/m"
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SuA,}MA/Ly OF lesucrs (d=.8128 m)

) ldo /?As.rézdc;‘éﬂ“\/é/.//cz,_e (Ssé Pc’s Ado TS A-54)

a) Max. Déccecrion = .0043G11 m  (Nooe 1)
/icoo = 9./44/lcoo = .004572 m > .0043 /|

b) Max, Stress Zance
Fon Eéél\// l .
AM = 1SIdso-(-81734) = 333184 M- m
Qp = 533/54-/ 0/0L%009 = 2.238 x40 N/lm?™
< 4.37x40]

2) 45 Passencen Vewcre (See Po's A-ss To A-68)
o) Max. DeFcéction = .0022841 m (Nose 7)
L) Max. STness Rance

AM = )312/0-(-38682)
T = 170992 /. oloz5eoy

176992 N-m
[ LLlxio? Nim*

oo
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DEsicn_Fer i3ilc s (45) /&.Ziéus‘..m;__,.(:cp'@)?
e S//\/GLé gPANS T Lo

A"

T Tl Bocre c.c. Seacma_(Pa3)
R B 2 A I D B
R HHlt"m S SR - S A

e "Bs'A;W‘Szpm‘r*-é T ER———

Fz oM /%/afc‘ AN Au/ seS Ir Is APPA/L&NT 721/47- -
 Tue Lonos Eront The [do Passencer Vémccé o
 ConTlhol Tue DESIGN. THEREFoRE US‘é o |

L =228.68I m. ‘

D) SPad, S = /é TG m (SE€ Pe's A~u9 To A-79)
EEQ g = /.3268 m ' '

 Max. Destecrion = .0066SIT. m. (Neve S) .
_,S/_?-ooo = 12-7i /20002 . 00LASE . m > .00 00317

L Mnax. Srnress Rance
 fFon Fc.em 4 | L
CTTUUTTTAM = S19830 - (- [ Hs0) = (34540 - I o

- __g',L = LI¢Seo /. oz?_tz‘z(_,? = 2.8 x40 N/Im*

43T x4 N Lm™
1) S/D/w 'S =./8.288 m (Sg€ Po's A-80oTo A-%0)

Rew'o’ d = 17070 m . e
Increase Tadiceness , t; Of Wes Prates Ts

0079375 m (.212S w ) . See PPo. 2 For Deraics.
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Max.

DﬁFLe c-r/oN

S/Zo

o /&. 288 /Zooc =

.0070309 m_m( Nems ‘5)

/V/Ax Sme s L«wce

FoIL

ELém. ¢

A/\//  7226So- ( 3/@0;_) = lcg_g? (_,50 u ,,,,,: -
Jp = lOZ‘iuao/ 03718675 = 12-789 =1’ Nim™
-~ L & q. 137 x ;o N/m
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_ CHeck Aveguacy OF Beam Uepriv (d=.8128 m)
For _ SiNGLE F./44 m (30') SPAnN :

 USE Mooel Siown OW}N Po.io Wird §=7.144m.

Use [Propenries OF "Mogicieo " Cross- Secrion

(See PPa. A-9/ For Deraws).

| Suwmany O Besacrs (Po's A-dv To A=)

Max. Deececrion = .oocwolos m  (Keoe S)
- Slieee = 9.144 l2ooo = .00487L m < .00GOS  N-G.

Max. Srrness Rance

Fon FEteas. & , o

AM = 33420-(-59729) = 393989 N-m

Te = 373989/.01076877= 3.6S9 x10” N/m*
< 4.127 x07 W /m*F ok
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Section Properties For Guideway Sheet Cross-section (D=.4064 m)

Radius To Inside Of Guideway Sheet, R - 2.100000E+00

—* Half Angle, ALPHA —---—---- - === 2.092483E+01
Depth Of Section, D ====- 4.064000E~01

! Thickness Of Guideway Sheet, Tl ——————- 2.000000E-02
Thickness Of Outer Sheet, T2 ~-~————cae- 4.762500E-~03

— Thickness Of Web Plates, T3 —-=—=-eecew-o 6.350000E-03

Section Properties:

Cross-sectional Area =-=—==—==m====—=—e-- 4.922755E-02
Centroidal Location In 1-1 Direction -- 0.000000E+00
™ Centroidal Location In 2-2 Direction -~ 2.163617E+00
! .
Bending About Centroidal Axis Parallel To 1l-1 Axis:
- .
Moment Of Inertia —-——————=——c—c—ceeeea- 1.283436E-03
‘ Section Modulus (Inside) ==-—===—ce---- 6.350096E-03
Section Modulus (Outside) —-—=-=——=———=——v- 3.744168E-03
Bending About Centroidal Axis Parallel To 2-2 Axis:
(M Moment Of Inertia ——-—~--mmeecemcemmccaa- 1.199579E-02

Section Modulus =====c—c—cccccoccrcccee- 1.340098E-02



PROGRAM DYNACB

Guideway Sheet Sect.

STRUCTURAL PARAMETERS

NN NE NRN E
17 16 5 6.8950E+10
NODAL COORDINATES
NODE X
1 0.0000E+00
2 1.1430E+00
3 2.2860E+00
4 3.4290E+00
5 4.5720E+00
6 5.7150E+00
7 6.8580E+00
8 8.0010E+00
S 9.1440E+00
10 1.0287E+01
11 1.1430E+01
12 1.2573E+01
13 1.3716E+01
14 1.4859E+01
15 1.6002E+01
16 1.7145E+01
17 1.8288E+01
ELEMENT INFORMATION
ELEM. J K AX
1 1 2 4.9228E-02
2 2 3 4.9228E-02
3 3 4 4.9228E-02
4 4 5 4.9228E-02
5 5 6 4.9228E-02
6 6 7 4.9228E-02
7 7 8 4.9228E-02
8 8 9 4.9228E-02
9 9 10 4.9228E-02
10 10 11 4.9228E-02
11 11 12 4.9228E-02
12 12 13 4.9228E-02
13 13 14 4.9228E-02
14 14 15 4.9228E-02
15 15 16 4.9228E-02
16 16 17 4.9228E-02
NODAL RESTRAINTS
NODE NR1 NR2
1 1 0
S 1 0
9 1 0
13 1 0
17 1 0

NUMBER OF DEGREES OF FREEDOM:

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

STIFFNESS MATRIX DECOMPOSED

- 300 Mph,

RHO
2.7126E+03

21
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03

NDF
NNR

"non
u

Il
o

140 Passenger,

EL
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00

4 x 4.572 m Spans,

(B A

.4064 m Depth



LB- A-3

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

MODE FREQUENCY

- (Hz)
6.1189E+01
7.1391E+01
9.5625E+01
1.2360E+02
2.4566E+02
2.6677E+02
3.1162E+02
3.6013E+02
5.6062E+02
© 10 5.9309E+02
11 6.6070E+02

WOV WM

— 12 7.3072E+02
J 13 .1.0864E+03
Lo 14 1.1335E+03

: 15 1.2407E+03
- 16 1.3680E+03
1 i 17 1.7268E+03

18 1.8288E+03

19 2.0228E+03

f"% 20 2.2432E+03
poi 21 2.7306E+03
b 22 2.9143E+03
23 3.2297E+03

) 24 3.5800E+03
C 25 4.0909E+03
e 26 4.3620E+03

. 27 4.6759E+03
3 28 4.8978E+03
Vo 29 4.9783E+03
M
E i
T
"1
b
nd
I
L]



Guideway Sheet Sect. -~ 300 Mph,

*** LOADING NUMBER 1 OF 1 ##*x%

DYNAMIC PARAMETERS

140 Passenger, 4 x 4.572 m Spans,

ISOLVE NTS DT DAMPR
1 1000 5.0000E-04 0.0000E+00
INITIAL CONDITIONS
NNID NNIV
o 0
APPLIED ACTIONS
NLN NEL IML
0 0 12
MOVING LOADS
" p voP AOP SPACING
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.S5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 0.0000E+00
GROUND ACCELERATIONS
1GA
0
DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000
OUTPUT SELECTION
IWR IPL NNO NEO NRO
2 1 a 7 5
(
NODES (DISPL.): 3 7 11 15
ELEMENTS: 2 4 6 8 10 12 14
NODES (REACT.): 1 5 9 13 17

LB-A-4

.4064 m Depth



L8 -A-S

Guideway Sheet Sect. =~ 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 **x*

DISPLACEMENT TIME HISTORY FOR NODE 3
UY ROTZ
MAXIMUM 7.7914E-04 2.3099E-04
TIME OF MAXIMUM 2.6850E-01 1.6000E-02
MINIMUM -2.1906E-03 -6.4497E~-05
TIME OF MINIMUM 2.3900E-01 3.5500E-02
DISPLACEMENT TIME HISTORY FOR NODE 7
Uy ROTZ
MAXIMUM 8.6354E-04 1.4713E-04
TIME OF MAXIMUM 2.4050E-01 8.9000E-02
MINIMUM -1.5271E-03 -1.8851E-04
TIME OF MINIMUM 5.8500E-02 2.6500E-02
DISPLACEMENT TIME HISTORY FOR NODE 11
Uy ROTZ
MAXIMUM 7.1649E-04 1.8183E-04
TIME OF MAXIMUM 1.2400E-01 1.2600E-01
MINIMUM -1.6541E-03 -1.5143E-04
TIME OF MINIMUM 3.0700E-01 €.1500E-02
DISPLACEMENT TIME HISTORY FOR NODE 15
.Uy ROTZ
MAXIMUM 7.8645E-04 6.4285E-05
TIME OF MAXIMUM 3.0750E-01 3.3000E-01
MINIMUM -2.0233E-03 -2.3428E-04
TIME OF MINIMUM 1.2700E-01 3.4950E-01



Guideway Sheet Sect.

*** LOADING NUMBER 1 OF

= 300 Mph,

140 Passenger,

1 *kw

MEMBER END-FORCES TIME HISTORY FOR ELEMENT

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

MEMBER END-FORCES

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

MEMBER END-FORCES

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

MEMBER END-FORCES

- MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

MEMBER END-FORCES

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

MEMBER END-FORCES

MAXIMUM

TIME OF MAXIMUM
MINIMUM ‘
TIME OF MINIMUM

MEMBER END-~FORCES

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

FY (J)

6.7590E+04
2.3900E-01
-1.6146E+04
8.5000E-03

MZ (J)
1.4386E+04 4.
2.6700E-01 1.

-8.0682E+04 -2.
2.3700E-01 2.

TIME HISTORY FOR ELEMENT

FY (J)

7.5129E+03
4.1250E-01
-9.4995E+04
2.5500E-02

MZ (J)

3.8136E+04 1.
2.6850E-01 3.
-5.0090E+04 -9.
2.4250E-01 4.

TIME HISTORY FOR ELEMENT

FY (J)

7.5455E+04
5.9500E-02
-1.7811E+04
3.0600E-01

MZ (J)

4.8969E+04 3.
2.4050E-01 5.
-4.8720E+04 -3.
2.6950E-01 6.

TIME HISTORY FOR ELEMENT

FY (J)

2.2804E+04
2.4000E-01
-7.8409E+04
5.9500E-02

MZ (J)

3.9787E+04 1.
3.0550E-01 2.
-4.6472E+04 -2.

TIME HISTORY FOR ELEMENT

FY (J)

7.9483E+04
9.3500E-02
-1.9860E+04
1.2500E-01

2.8000E-01 2.
MZ (J)
3.5486E+04 ‘3.
2.7900E-01 8.
-4.6647E+04 -3.
3.0400E-01 3.

TIME HISTORY FOR ELEMENT

FY (J)

1.6123E+04
2.8050E-01
~7.8229E+04
3.0700E-01

MZ (J)

4.5017E+04 1.
1.2450E-01 1.
-4.7845E+04 -1.
3.1050E-01 2.

TIME HISTORY FOR ELEMENT

FY (J)

9.0035E+04
1.2800E-01
-7.6539E+03
2.7350E-01

MZ(J)

3.8438E+04 2.
3.0850E-01 1.
~-4.8044E+04 -4.
1.2400E-01 3.

4 x 4.572 m Spans,

2
FY (K) MZ (K)
7194E+04 9.8257E+04
7000E-02 2.3900E-01
7389E+04 -2.7159E+04
4750E-01 2.6850E-01
4
FY (K) MZ (K)
2077E+05 1.5057E+04
4000E-02 9.0000E-02
9227E+03 -6.4427E+04
1250E-01 2.5500E-02
6
FY (K) MZ (K)
6134E+04 7.5059E+04
1000E-02 5.8000E-02
6067E+04 -3.1092E+04
8000E-02 2.4050E-01
8
FY (K) MZ (K)
1839E+05 2.0799E+04
8150E-01 2.6500E-02
4090E+04 -5.3558E+04
3950E-01- 6.2000E-02
10
FY (K) MZ (K)
5418E+04 7.9460E+04
5000E-02 3.0700E-01
5771E+04 —2.5502E+04
1600E-01 3.4700E-01
12
FY (K) MZ (K)
1334E+05 1.5250E+04
0200E-01 6.0000E-02
8167E+04 -6.4102E+04
8100E-01 1.2550E-01
14
FY (K) MZ (K)
7211E+04 9.2233E+04
1900E~01 1.2600E-01
6574E+04 -2.7344E+04
S000E-01 3.0750E-01

LB-A-G6

.4064 m Depth



[

L8 - A-T7

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 #**%*

REACTION FORCE TIME HISTORY FOR NODE 1l
FY MZ
MAXIMUM 1.0492E+05 8.3370E+01
TIME OF MAXIMUM 1.7000E-02 2.1000E-02
MINIMUM -1.3019E+04 -1.6493E+02
TIME OF MINIMUM 2.6700E-01 &5.0000E-04
REACTION FORCE TIME HISTORY FOR NODE 5
FY MZ
MAXIMUM 1.4819E+05 8.083S5E+01
TIME OF MAXIMUM 3.9000E-02 2.6900E-01
MINIMUM -2.0927E+04 -1.3258E+02
TIME OF MINIMUM 9.0000E-02 2.4800E-01
REACTION FORCE TIME HISTORY FOR NODE 9
FY MZ
MAXIMUM 1.4276E+05 8.9151E+01
TIME OF MAXIMUM 7.4500E-02 6.4500E-02
MINIMUM -2.8991E+04 -1.2240E+02
TIME OF MINIMUM 2.6500E-02 8.5000E-02
REACTION FORCE TIME HISTORY FOR NODE - 13
FY M2
MAXIMUM 1.4550E+05 7.9421E+401
TIME OF MAXIMUM 1.1100E-01 3.3700E-01
MINIMUM -2.1541E+04 -1.2763E+02
TIME OF MINIMUM 6.0000E-02 1.0250E-01
REACTION FORCE TIME HISTORY FOR NODE 17
FY MZ
MAXIMUM 1.1083E+05 7.9729E+01
TIME OF MAXIMUM 3.4950E-01 3.4600E-01-
MINIMUM -1.3365E+04 -1.6884E+02
TIME OF MINIMUM 3.0700E-01 1.5300E-01

-~



AVA\ ANAQN

DYNACB

Dynamic Analysis

] of
Continuous Beams
U.E. & C.

Ymax = 7.7914E-04

nﬂ[\n/\ﬁﬂhf\/\hﬂ time

Displacement

w\/v" MAATAY)

Beam Fundamental Natural Freguency

Resulté at Node = 3
: Ymin = -2, 190BE-

Guideway Sheet Sect. - 300 Mph,

’ vvvv%\;vvvvvuvk- 75000

Ymin = -2.1906E-03

- 6.1189E+01 Hz

03(t = .2390) Ymax = 7.7914E-04(t = .2685) Date: 4/ 1/1992
Time: 15: 7: 42

140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

¥-V-97



Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

- = — = _— — P - - -
! L . Cj 'r,k_\.; (L. L { L L:ﬁ‘ j i R ]
Dynamic Analysis
of
Continuous Beams
U.E. & C.
f_/ ’
Ymax = 8,6354E-04
/\ /\ I\/\An/.\ A ﬁ/\{L{\AAAhAI time
W\JVU\/U WUVVUV\]E{VVt-.sooo
i
Ymin = -1 . 5271E-03
Beam Fundamental Natural Frequency = 6.1189E+01 Hz
Results at Node = 7
Displacement Ymin = -1.5271E-03(t = .0585) Ymax = B8.6354E-04(t = .2405) Date: 4/ 1/1992
Time: 15: 7: 42

L~y -97



Ymax = 7.1649E-04

[N [\Mnnhﬂ fﬂ [\AAAAAHAAA
vvvvvvvv‘t- 75600

Yymin = -1.6541E-03

Beam Fundamental Natural Fregquency = 6.1189E+01 Hz

DYNACB

Oynamic Analysis’
of
Continuous Beams

U.E. & C.

time

Date: 4/ 1/1982

Results at Node = 11
Displacement : Ymin = -1 .6541E~-03(t = .3070) Ymax. = 7.1649E-04(t = .1240)
Time: 15: 7: 42
Guigdeway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .40684 m Depth
{ . e

Of-Y -g7



Ymax = 7,8645E-04

A\ g Ao ln 1,

Ymin = -2.0233E-03

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Node = 15

Displacement : Ymin = -2.0233E-03(t = ,1270) Ymax = :7.8645E-04(t = .3075)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.8572 m Spans,

.4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.g. & C.

time

Date: 4/ 1719892
Time: 186: 7: 42

[i-Y V7



- 1.0492E+05

AN A A

PAA a0 AN ,
\ WVVVVWUVUUVVUVt-SOOO

\Mﬂ LAVAYANLE SvAv
' Fymin = —1,3019E+04

Beam Fundamental Natural Fregquency = 6.1188E+01 Hz

Results at Node = 1

Fymin = -1,.3019E+04 (t = .2670)
- 300 Mph, 140 Passenger,

Fymax = 1.0492E+05 (t = .0170)

Reaction
4 x 4.572 m Spans. .4064 m Depth

Guideway Sheet Sect.

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/1982
Time: 15: 7: 42

U-Y -7



Fymax = 1.4819E+0S

\ AN ke A Moo AN o AN

o S Ao oA__an, - Mv
Tl T \ﬁr WYWUNYVYVY VW 2 'soo00

Fymin = -2.0827E+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Node = =]
Reaction : Fymin = -2.0927E+04(t = .0900) Fymax = 1.4819E+05 (t = .0390)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/1992
Time: 15: 7: 42

el -v-97



Fymax = 1.4276$+05

nhﬂﬁhﬂﬂ

N A A A A
WVVVVVVU YVt = .so00

Vam vty

Fymin = -2.,8991E+04

Beam Fundamental Natural Frequency = 6.1189E+01 HZ

Results at Node = 9
.Reaction : Fymin = -2.8991E+04(t = .0265) Fymax = 1.4276E+05 (t = .0749)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064-m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

Date: 4/ 1/1992
Time: 15! 7: 42

bl -V-97



¢

Fymax = 1.4550E+05 .

I AWA ph A A A

A YV UWTV VY% =« sooo

LY

Fymin = -2 1541E£+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Node = 13
Fymin = —-2.15441E+04 (t =
140 Passenger,

Reaction : .0600) Fymax = 1.4550E+05(t = .1110)

.Guideway Sheet Sect. - 300 Mph, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/1992
Time: 15: 7: 42

Si-y -97



Fymax = 1.1083E+05S

n NN A A A A TAY

Beam Fundamental Natural Frequency =

Results at'Node - 17

Reaction

Guideway Sheet Sect. - 300 Mph,

Fymin = —1,3365E+04 (t = .3070) Fymax =

140 Passenger,

V\,‘V VUVUU“t- .5000

Fymin = —-1.3365E+04

6.1189E+01 Hz

1.1083E+05 (t = .3495)
4 x 4.572 m Spans, .4064 m ODepth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

Date: 4/ 1/1992
Time: 15: 7: 42

V-97

j -



Mmax = 9.8257E+04

ol ad A Al

A o an AR N y
TAYAREAVATAY “WVVVUVV“U\}

Mmin. = —g37159E+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

\

Results at Elem = 2 (End Naode)
Bending Moment : Mmin = -2, ,7159E+04 (t = ,2685) Mmax = 9.8257E+04 (t = .2390)
Guideway Sheet Sect. — 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/18992
Time: 15: 7: 42

- 797




DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

Mmax = 7 .5059E+04

{(\/\nﬂ/\ Aﬂf\ﬂﬂ[\ﬂ time

v\/) \\/ \/\J VVVVVVVVVE-SOOO

Mmin = -3.1092E+04

. ) { .
Beam Fundamental Natural Freéequency = 6.1189E+01 Hz 5;
_ \
Aesults at Elem = 6 (End. Node) ) >
Bending Moment : Mmin = —-3.1092E+04(t = .2405) Mmax = 7 .5059E+04 (t = ,L0580) Oate: 4/ 1/19892 ,l
Time: 15: 7: 42 0)

4 x 4.572 m Spans, .4064 m Depth

Guideway Sheet Sect. - 300 Mph, 140 Passenger,




Mmax = 7 ,9460E+04

it L A A

VAV \/\/VUUUVUVVVE-.SOOO

Mmin = -2, 5502E+04

B8eam Fundamental Natural Fregquency = 6.1189E+01 Hz

Results atiElem - 10 (End Node)
Bending Moment : Mmin = -2 _5502E+04(t = .3470) Mmax = 7.9460E+04(t = ,3070)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 171982
Time: 15: 7: 42

bI-¥-97



Mmax = ©O,2233E+04

ﬂméﬂﬂﬁﬂh

\AVA'S

Beam Fundamental Natural Frequency =

Results at Elem = 14 (End Node)

Bending Moment : Mmin = —2,7344E+04 (t

Guideway Sheet Sect. - 300 Mph,

A M - \/AVAV AA VHTJ AJ\/V

140 Passenger, 4 x 4,572 m Spans,

VV v UVVUV\E - .5000

Mmin = -2 ,7344E+04

6.1189E+01 Hz

= .3075) Mmax = 9.2233E+04(t = ,1260)

.4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.
time

Date: 4/ 1/1892
Time: 15: 7: 42

©L-¥Y =97




. PROGRAM DYNACB

Guideway Sheet Sect.

STRUCTURAL PARAMETERS

NN
17

NODAL
NODE
1

WoOoONoamd WD

10
11
12
13
14
15
16
17

NE NRN
16 5

COORDINATES
X
0.0000E+00
1.1430E+00
2.2860E+00
3.4290E+00
4.5720E+00
5.7150E+00
6.8580E+00
8.0010E+00
9.1440E+00
1.0287E+01
1.1430E+01
1.2573E+01
1.3716E+01
1.4859E+01
1.6002E+01
1.7145E+01
1.8288E+01

- 300 Mph,
E - RHO
6.8950E+10 2.7126E+03

ELEMENT INFORMATION

ELEM.

oGO d W

NODAL
NODE
1

5

9

13

17

NUMBER OF DEGREES OF FREEDOM:

J K
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13
13 14
14 1s
15 16
le 17
RESTRAINTS

NR1 NR2
1 0
1 0
1 0
1 o]
1 0

AX
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02
4.9228E-02

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

STIFFNESS MATRIX DECOMPOSED

21
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03
1.2834E-03

NDF
NNR

)
N
(Vo)

L]
o

45 Passenger, 4 x 4.572 m Spans,

EL
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E400
1.1430E+00

L& - A-2

.4064 m Depth



L8 -A-22
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

MODE FREQUENCY

(Hz)

1 6.1189E+01

2 7.1391E+01

3 9.5625E+01

4 1.2360E+02

5 2.4566E+02

6 2.6677E+02

7 3.1162E+02

8 3.6013E+02 ' |
9 5.6062E+02

10 5.9309E+02 : -
11 6.6070E+02

12 7.3072E+02

13 1.0864E+03

14 1.1335E+03

15 1.2407E+03

16 1.3680E+03

17 1.7268E+03

18 1.8288E+03

19 2.0228E+03
20 2.2432E+03
21 2.7306E+03 .
22 2.9143E+03
23 3.2297E+03
24 3.5800E+03

25 4.0909E+03 !
26 4.3620E+03

27 4.6759E+03 .
28 4.8978E+03

29 4.9783E+03



18- A-22

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*%*% LOADING NUMBER 1 OF 1 *#*%
DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR
1 1000 5.0000E-04 0.0000E+00
INITIAL CONDITIONS
NNID NNIV
0 0
APPLIED ACTIONS
NLN NEL IML
o] o] 12
MOVING LOADS ‘

‘P vop AQP SPACING
-1.4824E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.4824E+04 1.3411E+02 O0.0000E+00 1.0856E+01
-1.4824E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.00OCOE+00 4.5000E-01
-1.4824E+04 1.3411E+02 0.0CO0OE+00 0.0000E+00

GROUND ACCELERATIONS
IGA
0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025° GAMMA = 0.6000

OUTPUT SELECTION
IWR IPL NNO NEO NRO

2 1 4 7 s B
-NODES (DISPL.): 3 7 11 15
ELEMENTS : 2 4 6 8 10 12 14

NODES (REACT.): 1 5 9 13 17



WHB-A-24

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

*** LOADING NUMBER 1 OF 1 #*x

DISPLACEMENT TIME HISTORY FOR NODE 3
uy ROTZ
MAXIMUM 3.7110E-04 1.1849E-04
TIME OF MAXIMUM 1.5500E-01 1.1400E-01
MINIMUM . -1.0688E-03 -3.2249E-05
TIME OF MINIMUM 2.550QE—02 3.5500E-02
DISPLACEMENT TIME HISTORY FOR NODE 7
Uy ROT2Z
MAXIMUM 3.9743E-04 7.7812E-05
TIME OF MAXIMUM 2.7000E-02 1.8750E-01
MINIMUM ' -7.6354E-04 -1.2299E-04
TIME OF MINIMUM 5.8500E-02 1.2450E-01
DISPLACEMENT TIME HISTORY FOR NODE 11
(154 ROTZ
MAXIMUM 3.6181E-04 1.2033E-04
TIME OF MAXIMUM 2.1950E-01 1.2600E-01
"MINIMUM -8.2670E-04 -7.76S95E-05
TIME OF MINIMUM 1.9100E-01 1.5950E-01
DISPLACEMENT TIME HISTORY FOR NODE 15
Uy ROTZ
MAXIMUM 3.9748E-04 3.5397E-05
TIME OF MAXIMUM 1.9000E-01 2.1400E-01
MINIMUM : -9.7457E-04 -1.2158E-04
TIME OF MINIMUM 2.2250E-01 1.3650E-01



L~ A-78

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth
*%** LOADING NUMBER 1 OF 1 *%#*
MEMBER END~FORCES TIME HISTORY FOR ELEMENT 2
FY(J) MZ (J) FY (K) MZ (K)
MAXIMUM . 3.3006E+04 7.0212E+03 2.3661E+04 4.8671E+04
TIME OF MAXIMUM 2.5500E-02 1.5600E-01 1.1450E-01 1.2450E-01
MINIMUM -8.0731E+03 -3.9441E+04 -1.3491E+04 -1.2863E+04
TIME OF MINIMUM 8.5000E-03 2.3500E-02 3.4000E-02 1.5550E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4
FY(J) MZ (J) FY (K) MZ (K)
MAXIMUM 4.2967E+03 1.8630E+04 6.0386E+04 7.9010E+03
TIME OF MAXIMUM 2.0000E-01 1.5350E-01 3.4000E-02 1.8850E-01
MINIMUM -4.8180E+04 -2.4606E+04 -5.4849E+03 -3.5040E+04
TIME OF MINIMUM 1.2300E-01 2.9000E-02 2.0000E-01 1.2300E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6
FY(J) MZ(J) FY (X) MZ (K)
MAXIMUM 3.7728E+04 2.4902E+04 1.8067E+04 3.7530E+04
TIME OF MAXIMUM 5.9500E-02 1.2500E-01 5.1000E-02 5.8000E-02
MINIMUM -8.9354E+03 -2.4085E+04 -1.8033E+04 -1.4121E+04
TIME OF MINIMUM 1.9000E-01 1.5350E-01 6.8000E-02 2.7000E-02
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 8
FY (J) MZ(J) FY(K) MZ (K)
MAXIMUM 1.4475E+04 1.9681E+04 5.7983E+04 2.0408E+04
TIME OF MAXIMUM 1.2450E-01 1.9050E-01 6.8000E-02 1.2450E-01
MINIMUM ~3.9204E+04 -2.3060E+04 -1.5004E+04 -2.7407E+04
TIME OF MINIMUM 5.9500E-02 1.6400E-01 1.2600E-01 . 1.8700E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 10
FY (J) MZ(J) FY (K) MZ (K)
MAXIMUM 3.9742E+04 1.7687E+04 1.7709E+04 3.971B6E+04
TIME OF MAXIMUM 9.3500E-02 6.1500E-02 8.5000E-02 1.9000E-01
MINIMUM -1.2851E+04 -2.2832E+04 -1.8841E+04 -1.2613E+04
TIME OF MINIMUM 1.2400E-01 1.8800E-01 2.0000E-01 2.1900E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 12
FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 7.7461E+03 2.2546E+04 G5.6660E+04 8.2685E+03
TIME OF MAXIMUM 1.6500E-01 2.2150E-01 1.0200E-01 1.5800E-01
MINIMUM -3.8674E+04 -2.3515E+04 ~8.8215E+03 -3.5130E+04
TIME OF MINIMUM 1.9100E-01 9.7000E-02 1.6600E-01 1.2450E-01
MEMBER END-FORCES TIME HISTORY FOR ELEMENT 14
: FY(J) MZ (J) FY (K) . MZ(K)
MAXIMUM 4.4998E+04 1.8930E+04 1.3913E+04 4.4578E+04
TIME OF MAXIMUM 1.2800E-01 " 1.9150E~-01 2.1700E-01 2.2350E-01
MINIMUM -4.8932E+03 -2.4177E+04 -2.3666E+04 -1.4077E+04
TIME OF MINIMUM 1.5800E-01 2:1900E-01 2.3400E-01 1.9000E-01



Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans,

*** LOADING NUMBER 1 OF 1 *#%

REACTION FORCE TIME HISTORY FOR NODE 1
FY M2

MAXIMUM 5.2461E+04 4.4531E+01
TIME OF MAXIMUM 1.7000E-02 1.1900E-01
MINIMUM . -6.3952E+03 -8.2464E+01
TIME OF MINIMUM 1.5600E-01 5.0000E-04
REACTION FORCE TIME HISTORY FOR NODE 5
: FY MZ
MAXIMUM 7.7339E+04 3.9829E+01
TIME OF MAXIMUM 1.3700E-01 5.5500E-02
MINIMUM . -1.0944E+04 -6.4778E+01
TIME OF MINIMUM 1.8850E-01 1.3200E-01
REACTION FORCE TIME HISTORY FOR NODE £
: FY MZ

MAXIMUM ’ 7.2393E+04 4.4575E+01
TIME OF MAXIMUM 1.7100E-01 6.4500E-02
MINIMUM -2.8162E+04 -6.5116E+01
TIME OF MINIMUM 1.2450E-01 1.8300E-01

REACTION FORCE TIME HISTORY FOR NODE i3

FY MZ
MAXIMUM 7.6109E+04 4.1540E+01
TIME OF MAXIMUM 1.1100E-01 1.2350E-01
MINIMUM -1.1481E+04 -6.6541E+01
TIME OF MINIMUM 1.5800E-01 2.1700E-01

REACTION FORCE TIME HISTORY FOR NODE 17

FY MZ
MAXIMUM 5.7247E+04 4.4305E+01
TIME OF MAXIMUM 2.3400E-01 1.3250E-01
MINIMUM ' : ~7.0964E+03 -8.1971E+01

TIME OF MINIMUM 1.8950E-01 1.5300E-01

LA —-A-20

.4064 m Depth



DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.
Ymax = 3.7110E-04
//\\\ //\\\ ﬁ [1K\ o {\ f\/\ Pl Fa fl}\ ﬂ\f\ n JaX Jﬂ f\lﬁ time
B AR U
)
Ymin = —1,0688E-03
Beam Fundamental Natural Frequency = 6.1189E+01 Hz
Results at Node = 3
Displacement : Ymin = -1,08B88E-03(t = .0255) Ymax = 3.7110E-04(t = .1550) Date: 4/ 1/1992
Time: 15: 25: 28

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, . 4064 m Depth

L2-v — 97



Ymax = 3.9743E-04.

aﬂﬂﬂﬂﬁﬂmﬂ M AaAnL

R VVUUUUVVUUV\)VVV 75000

Ymin = -7 . 6354E-04

Beam Fundamental Natural Frequency = 6.1189E+01 H2

Results at Node = 7

\ ) .
Displacement : Ymin = -7 .6354E-04(t = .0585) Ymax = 3.9743E-04(t = .0270)

Guideway Sheet Sect. — 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Oynamic Analysis

of
Continuous Beams
U.eE. & C.
time

Date: 4/ 1/1992
Time: 15: 25: 28

2-¥ - g7



Ymax = 3.6181E-04

oMM A a AN AR A AN A

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

uvuulgvvvuvvvvvvux-.sooo

Ymin = ~8,.2670E-04
Beam Fundamental Natural Frequency = 6.1189E+01 Hz
Results at Node = ~ 11

Displacement : Ymin = -8.2870E-04(t = .1910) Ymax = 3.6181E-04(t = .219%5)

Guideway Sheet Sect. — 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15: 25: 28

-v= 97
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Ymax = 3.,9748E-04

time

. A J\ T e
vvu’v VV\}UV = .5000

Ymin = -9,7457E-04

Beam Fundamental Natural Frequqncy - 6.1189E+01 Hz

Results at Node = 15 : .
~9.7457E~04 (t = .2225) Ymax = 3.9748E-04(t = . 1900}

Displacement : Ymin =
4 X 4.572 m Spans,

Guideway Sheet Sect. - 300 Mph, 45 Passenger, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

Date: "4/ 1/1992
Time: 15: 25: 28

T T e W TS T Tl ,
~ .. - ~ . - ~— - ORI - = et S
= = \
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T e

. DYNACB

Dynamic Analysis

of
Fymax = §,2461E+04 Continuous Beams
U.E. & C.
L ﬂ/\ﬂﬂnv/\ﬂz\r\(\n r\/\ﬂﬂ Vnn/\ time
WVVU\P“\(\JU\/V” \!UUUU VVVt - .5000
Fymin = -6.3952E+03
Beam Fundamental Natural Frequency = 6.1189E+01 Hz
Results at Node = i
Reaction.: Fymin = ~-6.3952E+03(t = .1560) Fymax = 5.2461E+04(t = .0170) Date: 4/ 1/1992
Time: 15: 25: 28

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .40684 m Depth

[2-V-97




DYNACB

Dynamic Analysis
of
Continuous Beams

Fymax = 7 .7339E+04
‘ U.E. & C.

. ,xf\ﬂ Moih M A A M N Am A A AN time
V"){“V“W\FVVVVVVVVVVUVVW = .5000

Fymin = —1.0944E+04

Beam Fundamental Natural Frequency = 6.1189E+01 H2z

Results at Node = S

Reaction : Fymin = —1.0944E+04(t = .1885) Fymax = 7.7339E+04(t = .1370) Date: 4/ 1/1992
' Time: 15: 25: 28

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

2e-YV-97




Fymax = 7.2393E+04

AMNAAASNANANDNAANDNAAADN

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

' ' VUVPV VSV VTV YIVYVUYE - soo0

Fymin = —-2.8162E+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Node = 9
Reaction : Fymin = =-2.8162E+04 (t = .1245) Fymax = 7.2393E+04(t = ,1710)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4,572 m Spans, .4064 m Depth

Date: 4/ 1/1992
Time: 15:25: 28

-V — 97



7.6109E+04

Fymng-

MA LA AN DN AN S A A DA

JK;M(‘\

F R R AN A VAT A A VR VAL VA VA VYA~ g v e

Fymin = —1.1481E+04

Beam Fundamental Natural Frequency =

Results at Node = 13

Reaction Fymin = —=1,1481E+04 (t =

Guideway Sheet Sect. - 300 Mph, 45 Passenger,

.1580)

6.1189E+01

Fymax =

4 x

.5000

7.6108E+04 (t = .1110)

4.572 m Spans, .40B4 m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.
time
Date: 4/ 1/1992
Time: 15:25: 28

HS-v— 97



- ' Fymax = 5.7247E+04

-

AN Aaa aANAA L ARANA L

NV w vﬂ\/\'/J IVUVV\{vVUVV\/VVVUE-.sooo

Fymin = -7 .0964E+03

Beam Fundamental Natural Freguency = 6.1189E+01 Hz

Results at Node = 17 ) v
AReaction : Fymin = -7 ,0964E+03(t = .1895) Fymax = 5.7247E+04(t = .2340)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/1992
Time: 15:25: 28

Ss-YV-97




Mmax = 4.8671E+04

mﬂnﬂnnnﬂnaﬂﬂnnn ot

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

\/ L/ i A

Mmin = -1.2863E+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Elem = 2 (End Node)

Bending Moment : Mmin = —1.2863E+04(t = .1555) Mmax = 4.8671E+04(t = .1245)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x-4.572 m Spans, .4064 m Depth

Date: 4/ 41/4892
Time: 15:25: 28
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N
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Mmax

3.7530E+04

Aﬂﬂnﬁﬂﬂﬂmhﬂﬂﬂﬂﬁﬂ

" Mmin =

Beam Fundamental Natural Freguency =

Résults at Elem = 6
Bending Moment :

Guideway Sheet Sect. -

\/ W W AARAAAN A

-1.4121E+04

6.1189E+01 Hz

(End Node)

Mmin = —1.4121E+04(t = .0270) Mmax = 3.7530E+04(t = .0580)

300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.
time
p
Date: 4/ 1/1992
Time: 15: 25: 28

Ls-¥Y -97



Mmax = 3,9716E+04

CalhAaa A A A AN

u W uvwwvvvwwww-m

Mmin = -1.2613E+04

Beam Fundamental Natural Freguency = 6.1189E+01 HzZ

Results at Elem = 10 (End Node)
Bending Moment : Mmin = —1.2613E+04(t = .2190) Mmax = 3.971B6E+04.(t = .1800)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, . 4064 m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

Date: 4/ 1/1992
Time: 15:25: 28

°L-V— 97




Mmax = 4.,4578BE+04

Wﬂﬂmﬂ Mo M

V V\/ WWWWWW-W

Mmin = —-1.,4077E+04

Beam Fundamental Natural Frequency = 6.1189E+01 Hz

Results at Elem = 14 (End Node)

\

Bending Moment : Mmin = —1_.4077E+04(t = .1900) Mmax = 4.4578E+04 (t = ,L2235)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 4 x 4.572 m Spans, .4064 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/ 1/1992
Time: 15: 25: 28

Le-Y—= 97



Section Properties For Guideway Sheet Cross-section (D=.8128 m)

Radius To Inside Of Guideway Sheet, R - 2.100000E+00

Half Angle, ALPHA -——== 2.092483E+01
Depth Of Section, D 8.128000E~01
Thickness Of Guideway Sheet, Tl ~==—ce=e- 2.000000E-02
Thickness Of Outer Sheet, T2 =~w—cccaccea 4.762500E-03
Thickness Of Web Plates, T3 =weeecececa-- - 6.350000E-03

Section Properties:
Cross—-sectional Area =—==———ceccccmcwaaa- 6.096382E-02

Centroidal Location In 1-1 Direction -- 0.000000E+00
Centroidal Location In 2-2 Direction -- 2.311073E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:

Moment Of Inertia --- 6.191831E-03
Section Modulus (Inside) - 1.771280E-02
Section Modulus (Outside) ======c—=-- === 1.029009E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:

Moment Of Inertia --- 1.872723E-02
Section Modulus - L 1.800201E-02

L&rA‘qO
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PROGRAM DYNACB

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 X 9.144 m Spans,

STRUCTURAL PARAMETERS

NN NE NRN E
9 8 3 6.8950E+10
NODAL COORDINATES
NODE X
1l 0.0000E+00
2 2.2860E+00
3 4.5720E+00
4 6.8580E+00
5 9.1440E+00
6 1.1430E+01
7 1.3716E+01
8 1.6002E+01
-9 1.8288E+01
ELEMENT INFORMATION
ELEM. J K ax
: 1 1 2 6.0964E-02
2 2 3 6.0964E-02
3 3 4 6.0964E-02
4 4 5 6.0964E-02
5 5 6 6.0964E-02
6 6 7 6.0964E-02
7 7 8 6.0964E-02
8 8 9 6.0964E-02

NODAL RESTRAINTS

NODE NR1 NR2
1 1 0
5 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM:
NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS
STIFFNESS MATRIX DECOMPOSED

RHO
2.7126E+03

ZI
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03

NDF
NNR

: IMO

EL
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00

Ll — A -]

.8128 m Depth



dEG-A-4r
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

MODE  FREQUENCY
(Hz)
3.0193E+01
4.7185E+01
1.2122E+02
1.5377E+02
2.7663E+02
3.2601E+02
5.3605E+02
6.1221E+02
8.5204E+02
10 9.9813E+02
11 1.3474E+03
12 1.5937E+03
13 2.0186E+03
14 2.3072E+03
15 2.4565E+03

VOO WM



*%% LOADING NUMBER 1 OF

DYNAMIC PARAMETERS

ISOLVE NTS

DT

1 1000 5.0000E-04

INITIAL CONDITIONS

NNID NNIV
0 0

APPLIED ACTIONS
NLN NEL IML

0 0

MOVING LOADS-

P
-2.9648E+04
-2.2992E+04
-2.2992E+04
-2.2992E+04
-2.2992E+04
-2.9648E+04
-2.9648E+04
-2.2992E+04
-2.2992E+04
-2.2992E+04
-2.2992E+04
-2.9648E+04

12

VOP
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02
1.3411E+02

GROUND ACCELERATIONS

IGa
0

1 dkk

DAMPR

0.0000E+00

AOP
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA =

OUTPUT SELECTION

IWR IPL NNO NEO NRO

2 1

2 3

NODES (DISPL.): 3 7

ELEMENTS:

NODES (REACT.): 1 5

SPACING
4.5000E-01
4.5000E-01
4.5000E-01
4 .,5000E-01
4.5000E-01
2.6401E+01
4 .5000E-01
4.5000E-01
4.5000E-01
4.5000E-01
4.5000E-01
0.0000E+00

0.3025 GAMMA = 0.6000

L6~ A- 43

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth



Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans,

*%% LOADING NUMBER 1 OF 1 *%%*

DISPLACEMENT TIME HISTORY FOR NODE 3
[0)'4 ROTZ
MAXTIMUM 1.9067E-03 2.9152E-04
TIME OF MAXIMUM 1.1400E-01 3.0500E-02
MINIMUM -4.2984E-03 -1.1257E-04
TIME OF MINIMUM 2.5250E-01 6.0500E-02
DISPLACEMENT TIME HISTORY FOR NODE 7
- UY ROTZ
MAXIMUM ' 1.8398E-03 1.1300E-04
TIME OF MAXIMUM 2.5350E-01 3.0650E-01
MINIMUM -4.3611E-03 -2.9185E-04
TIME OF MINIMUM 1.1450E-01 3.3650E-01

8- h-44

.8128 m Depth



28 - A-4S
. . Guideway Sheet Sect. -~ 300 Mph, 140 Passenger, 2 X 9.144 m Spans, .8128 m Depth

1

*** T,OADING NUMBER 1 OF 1 **%*

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2

- FY(J) MZ (J) FY (K) MZ (K)
MAXIMUM 8.9934E+04 4.4232E+04 6.9916E+04. 2.5145E+05
TIME OF MAXIMUM 3.4000E-02 1.1250E-01 2.4750E-01 2.5450E-01
MINIMUM -2.6480E+04 ~2.1492E+05 -4.3094E+04 -8.1734E+04

TIME OF MINIMUM 1.7000E-02 3.0500E-02 5.1000E-02 1.1400E-01

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

f? _ FY(J) =~  MZ(J) FY (K) MZ (K)
L) vaxTMuM 9.7899E+03 1.0765E+05 1.4398E+05 1.9200E+03
) TIME OF MAXIMUM 2.8200E-01 1.1450E-01 6.8000E-02 2.1800E-01

i MINIMUM -1.0836E+05 -1.3396E+05 -5.2179E+03 -1.3219E+05

v TIME OF MINIMUM 2.6450E-01 5.9500E-02 1.7400E-01 2.6000E-01

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6

FY (J) MZ (J) FY (K) MZ (K)
MAXIMUM 1.0836E+05 1.0545E+05 4.2317E+04 2.5327E+05

~.  TIME OF MAXIMUM 3.1600E-01 2.5450E-01 3.1550E-01 1.1250E-01
L MINIMUM -9.5851E+03 -1.3336E+05 -6.9348E+04 -7.8453E+04

-4 TIME OF MINIMUM 2.9850E-01 3.0700E-01 1.1950E-01 2.5300E-01



Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 X 9.144 m Spans,

*%%* LOADING NUMBER 1 OF 1 *%%

REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXTMUM 1.2821E+05 1.5067E+02
TIME OF MAXTMUM 2.3050E-01 2.3750E-01
MINIMUM -2.0264E+04 -2.1629E+02

TIME OF MINIMUM 1.1200E-01 1.0000E-03

REACTION FORCE TIME HISTORY FOR NODE 5

FY MZ
MAXIMUM 1.4642E+05 1.4416E+02
TIME OF MAXIMUM 2.9350E-01 3.0700E-01
MINIMUM =3.7045E+03 -1.6060E+02

TIME OF MINIMUM 2.1800E-01 7.2000E-02

REACTION FORCE TIME HISTORY FOR NODE 9

FY MZ
MAXIMUM ' 1.2528E+05 1.2896E+02
- TIME OF MAXIMUM 1.3600E-01 3.4350E-01
MINIMUM -1.9826E+04 -1.8669E+02

TIME OF MINIMUM 2.5500E-01 3.6350E-01

L8~ A-40

.8128 m Depth

\'j‘



Ymax = 1.9067E-03

1 FAN AN L : o
oS

Ymin = -4,2984E-03

Beam Fundamental Natural Frequency = 3.0183E+01 Hz

Results at Node = 3

Displacement : Ymin = —4.2084E-03(t = .2525) Ymax = 1.9067E-03(t = .1140)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 X 9.144 m Spans, .8128 m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

Date: 4/16/1992
Time: 10: 14: 49

Lb-Y Y7



DYNACB

Dynamic Analysis
of
Continuous Beams

Uu.e. & C.

Ymax = 1,.,8398E-03

time

Ymin = -4,.3611E-03

Beam Fundamental Natural Frequency = 3.0493E+01 Hz

hesults at Node = 7

Displacement : Ymin = -4.3811E-03(t = .44145) Ymax = 1.8398E-03(t = .2535) Date: 4/16/1992

Time: 10: 14: 49
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth
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' DYNACB

Dynamic Analysis
of
Fymax = 1.2821E+05 Continuous Beams
U.E. & C.

time

Fymin = -2.0264E+04

Beam Fundamental Natural Frequency = 3.0193E+01 HZ

Results at Node = 1
Reaction : Fymin = -2.0264E+04(t = .1120) Fymax = 1.2821E+05(t = ,2305) _ Date: 4/16/1992
Time: 10:24: 7

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans, .8128 m Depth

b-v—-97




DYNACB

Dynamic Analysis
of
Continuous Beams

Fymax = 1.4642E+05

U.E. & C.

R (4 L AN TTP A gTTT Ao . time
WvT 'Y Ll T ‘It - .5000 i
Fymin = -3,7045E+03
Beam Fundamental Natural Freguency = 3.0193E+01 Hz
Results at Node = =]
Reaction ! Fymin = —-3,7045E+03(t =~ .2180) Fymax = 1.4642E+05(t = .29035) Date: 4/16/1992
Time: 10:24: 7
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.1i44 m Spans, .8128 m Depth

©S-v~-97




- " ° T N - Base ™ T Al - =

{ )] (\ _l b - ( o [ . ot - - ot

%
Dynamic Analysis
of

Fymax = 1.2528E+05 Continuous Beams

U.E. & C.

. A AL . A o time
SV W | " b _ ~t = .%000

Fymin = —1,9826E+04

Beam Fundamental Natural Frequency = 3.0193E+01 H2z

Results at Node = =]
Reaction : Fymin = -1 ,9826E+04 (t = .2550) Fymax = 1.2528E+05 (t = . 1360)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 8.144 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 10:24: 7

1S-V - 97



Mmax = 2.5145E+05

.5000

pe
]

Mmin = -8.1734E+04

Beam Fundamental Natural Frequency = 3.0193E+01 Hz

Results at Elem = 2 (End Node)

Bending Moment : Mmin = —-8.1734E+04 (t = .1140)
Guideway Sheet Sect. - 300 Mph, 140 Passenger, 2 x 9.144 m Spans,

Mmax = 2.5145E+05 (t = .2545)

.8128 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/16/1992
Time: 10: 14: 49

5-V-97



Beam Fundamental Natural Frequency

I

Results at Elem = 4 (End Node
Bending Moment : Mmin = -—-1,3219E+0

Guideway Sheet Sect. - 300 Mph, 14

t = .5000

Mmin = -1,3219E+05

- 3.0193E+01 Hz

)
5(t = .2600) Mmax = 1.9200E+03 (t =~ .2180)

O Passenger, 2 x 9.144 m Spans, .8128 m Depth

SRS ST DS AR Govun N sy S W S SN A S | | J—
- . - - v M e & g s e = LIS - s - 1
Dynamic Analysis
of
Continuous Beams
U.E. & C.
Mmax = 1.9200E+03
| 1 time

Date: 4/16/1992
Time: 10: 14: 49




DYNACB

Dynamic Analysié
of

Continuous Beams

U.E. & C.

Mmax = 2 . 5327E+05

e o time

1 .Y S Ao
~ ~ ~t = .®000
Mmin = -7 _,8453E+04
‘Beam Fundamental Natural Fregquency = 3.0193E+01 Hz
Results at Elem = 6 (End Node)
Bending Moment : hmin = —7.8453E+04 (t = .2530) Mmax = 2 .5327E+05(t = .1125) Date: 4/16/1992
. Time: 10: 14: 49

Guideway Sheet Sect. - 300 Mph, 140 Passenger. 2 x 9.144 m Spans, .8128 m Depth

Sy =97




PROGRAM DYNACB

e - A-sS

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

STRUCTURAL PARAMETERS

NN NE NRN E
9 8 3 6.8950E+10
NODAL COORDINATES
NODE X
1 0.0000E+00
2 2.2860E+00
3 4.5720E+00
4 6.8580E+00
5 9.1440E+00
6 1.1430E+01
7 1.3716E+01
8 1.6002E+01
9 1.8288E+01
ELEMENT INFORMATION
ELEM. J K AX
1 1 6.0964E-02
2 2 3 6.0964E-02
3 3 4 6.0964E-02
4 4 5 6.0964E-02
5 S 6 6.0964E-02
6 6 7 6.0964E-02
7 7 8 6.0964E-02
8 8 9 6.0964E-02
NODAL RESTRAINTS
NODE NR1 NR2
1 1 0
5 1 0
9 1 0

NUMBER OF DEGREES OF FREEDOM:

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

STIFFNESS MATRIX DECOMPOSED

RHO
2.7126E+03

21
€.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03
6.1918E-03

NDF
NNR

L}
[
wn

[}
=]

: EL
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00



Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans,

MODE

VOO dH WwWh R

FREQUENCY .

(Hz)
3.0193e+01
4.7185E+01
1.2122E+02
1.5377E+02
2.7663E+02
3.2601E+02
5.3605E+02
6.1221E+02
8.5204E+02
9.9813E+02
1.3474E+03
1.5937E+03
2.0186E+03
2.3072E+03
2.4565E+03

LB - A-SC

.8128 m Depth



—

—

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans,

*** LOADING NUMBER 1 OF 1 #*#**

DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR
1 1000 5.0000E-04 O.0000E+00

INITIAL CONDITIONS
NNID NNIV
0 o

APPLIED ACTIONS
NLN NEL IML

0 0 12
MOVING LOADS
P VOP AQP SPACING
-1.48248+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E~-01
~1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.4824E+04 1.3411E+02 0.0000E+00 1.0856E+01
-1.4824E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-1.1496E+04 1.3411E+02 0.0000E+00 4.5000E~01
-1.4824E+04 1.3411E+02 0.0000E+00 O0.0000E+00
GROUND ACCELERATIONS
IGA
0

DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000

OUTPUT SELECTION
IWR IPL NNO NEO NRO
2 1 2 3 3 4 —
NODES (DISPL.): 3 7
ELEMENTS : 2 4 6

NODES (REACT.): 1 5 9

L2 -A-S7

.8128 m Depth



Guideway Sheet Sect. - 300 Mph,

45 Passenger,

*** LOADING NUMBER 1 OF 1 **x

DISPLACEMENT TIME HISTORY FOR

1) 4
MAXIMUM 1.0585E-03
TIME OF MAXIMUM 2.1050E-01
MINIMUM -2.1241E-03
TIME OF MINIMUM 3.7000E-02

DISPLACEMENT TIME HISTORY FOR

Uy
MAXIMUM 8.9763E-04
TIME OF MAXIMUM 3.6000E-02
MINIMUM -2.2842E-03

TIME OF MINIMUM 2.1100E-01

NODE 3
ROTZ

1.8545E-04
1.2350E-01
-5.7446E-05
1.5900E~-01

NODE 7
ROTZ

5.7233E-05
1.8950E-01
-1.8770E-04
1.2600E-01

2 x 9.144 m Spans,

L& - A-S8

.8128 m Depth



Guideway Sheet Sect.

- 300 Mph,

45 Passenger,

*** LOADING NUMBER 1 OF 1 *%*%*

8.5000E-02

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 2
' FY(J) MZ (J) FY (K)
MAXIMUM 4.4967E+04 2.6699E+04 3.8287E+04
TIME OF MAXIMUM 3.4000E-02 2.1050E-01 1.31S50E-01
MINIMUM ~2.2348E+04 -1.0746E+05 -2.1547E+04
TIME OF MINIMUM 1.1450E-01 3.0500E-02 5.1000E-02

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4
FY(J) MZ(J) FY(K)
MAXIMUM 4.6257E+03 5.7088E+04 7.2719E+04
TIME OF MAXIMUM 6.8000E-02 2.1150E-01 1.6550E-01
MINIMUM -5.3737E4+04 -7.0975E+04 -4.5090E+03
TIME OF MINIMUM 5.1000E-02 1.5900E-01 3.0550E-01

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 6
FY (J) MZ (J) FY (K)
MAXIMUM 5.3643E+04 5.1255E+04 2.0902E+04
TIME OF MAXIMUM 2.0000E-01 3.7500E-02 1.9950E-01
MINIMUM -4.4635E+03 -6.2547E+04 -3.8070E+04
TIME OF MINIMUM 9.5500E-02 1.1950E-01

2 x 9.144 m Spans,

MZ (K)

1.2302E+05
3.7500E-02
-4.5918E+04
2.1050E-01

MZ (K)

7.1221E+02
4.0000E~-03
-9.1957E+04
1.2400E-01

MZ (K)

1.3231E+05
2.1000E-01
-3.8682E+04
1.5900E-01

L6 - A-SS

.8128 m Depth



Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans,

*%% LOADING NUMBER 1 OF 1 **=*

REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM 6.1977E+04 7.4298E+01
TIME OF MAXIMUM 1.7000E-02 1.2150E-01
MINIMUM -1.2373E+04 -1.0814E+02
TIME OF MINIMUM 2.1050E-01 1.0000E-03
REACTION FORCE TIME HISTORY FOR NODE 5

FY MZ
MAXIMUM 7.2941E+04 8.5138E+01
TIME OF MAXIMUM 8.0000E-02 1.5700E-01
MINIMUM -1.5420E+03 -8.5230E+01
TIME OF MINIMUM 2.4500E-01 1.6950E-01
REACTION FORCE TIME HISTORY FOR NODE 9

FY MZ
MAXIMUM 6.3305E+04 7.3740E+01
TIME OF MAXIMUM 2.3400E-01 1.2650E-01
MINIMUM -1.0354E+04 —-1.0428E+02

TIME OF MINIMUM 1.6300E-01 2.4750E-01

Lo - A-GO

.8128 m Depth



Ymax = 1.0585E-03

ANVAUANYANNANVANF AN

Ymin = -2,.1241E-03

| IVARVAAVAAVARVAAVAAVANV A

Beam Fundamental Natural Fregquency = 3.0193E+01 Hz

Results at Node =

Displacement : Ymin =

Guideway Sheet Sect.

3
-2.1241E-03 (t = .0370) Ymax = 1.0585E-03(t = .2105)

- 300 Mph, 45 Passenger, 2 x 9.144 m Spans. .8128 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 4/16/1992
Time: 43: 10: 52

|D~Y =97



\ ~ DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

Ymax = 8.9763E-04

ANANANFANVANYANFANFA time

| B AAA A AAAVARE

Ymin = -2, 2842E-03
Beam Fundamental Natural Frequency = 3.0193E+01 Hz

Results at Node = 7
Ymin = -2.2842E-03(t = .2110) Ymax = B8.9763E-04(t = .0360) Date: 4/16/1992
. Time: 13: 10: 52

.8128 m Depth

Displacement
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans.

LN-Y =97



DYNACB

Dynamic Analysis
of
Continuous Beams

Fymax = 6.1977E+04 U.E. & C.

j . L JA\ /\l f\ .f\ )N\ /ﬂ\ /N\ _ time
\lf \Wf VRNV IRVERY/ \u/ t = .s000

Fymin = -1 ,2373E+04

Beam Fundamental NatUral Frequency = 3.0193E+01 Hz

Results at Node = 1

Date: 4/16/1992

Reaction : Fymin = -1 ,2373E+04(t = .2105) Fymax = B6.1977E+04(t = .0170)
Time: 13: 10: 52

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

<N~V =97




DYNACB

D= v= 97

Fymax = 7 .2941E+04
, Dynamic Analysis
of
Continuous Beams
U.E. & C.
W\I‘V'UV'JW}UVVWWW v lt - 5000‘ time
Fymin = —-1.S420E+03 ’
Beam Fundamental Natural Freqguency = 3.0193E+01 Hz
Heéults at Node = S
Reaction : Fymin = —1.S5420E+03(t = .2450) Fymax = 7.2941E+04(t = .0800) Date: 4/16/1992
Time: 413: 10: 62
Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth



DYNACB

Dynamic Analysis
of
Fymax = 6.330SE+04 Continuous Beams
U.. 8 C.

N ‘ . LA A A A A AN

(WA VAV A VAV VA VAR VLT

Fymin = -1 ,0354E+04

Beam Fundamental Natural Frequency = 3.0193E+01 Hz

Results at Node = =]

Reaction : Fymin = =1 . 0354E+04(t = .1630) Fymax = B.3305E+04 (t = .2340) Date: 4/16/1992
Time: 13: 10: 52

Guideway Sheet Sect. — 300 Mph, 45 Passengenr, 2 x 9.144 m Spans, .8128 m Depth

So-v -7




Mmax = 1.2302E+05

ANANANAN AN ANFANFA!

- | VARV IRV ARVERVIRVER

Mmin = —-4.591BE+04

Beam Fundamental Natural Frequency = 3.0193€+01 Hz

’

Results at Elem = 2 (End Node)

Bending Moment : Mmin = —-4.591BE+04 (t = .2105) Mmax = 1.2302E+05(t = .0375)

Guideway Sheet Sect. - 300 Mph, 45 Passenger, 2 x 9.144 m Spans, .8128 m Depth

DYNACB

Dynamic Analysié

of
Continuous Beams
U.E. & C.

t ime

Date: 4/16/1992
Time: 13: 10: 52

- ¥ =97



DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Mmax = 7.12215+og
t = .s5000

Mmin = -9,1957E+04

Beam Fundamental Natural Frequency = 3.0193E+01 Hz

Results at Elem = 4 (End Node)

Bending Moment : Mmin = -9.1957E+04 (t = .1240) Mmax = 7.1221E+02(t = ,0040)

Guideway Sheet Sect. - 300 Mph, 45 Passenger. 2 x 89.1444 m Spans, .8128 m Depth

Date: 4/16/1992
Time: 13: 10: 52

LD -Y=97



Mmax = 1.3231E+05

ANVAUFANYA NN ANVANYA

| | \/\]\/\/\/V\/\/“'sm

Mmin = -3 .8682E+04

Beam Fundamental Natural Frequency = 3.0193E+01 Hz

6 (End Node)

-3.86B2E+04 (t = .1590) Mmax =
2 X 9.144 m Spans,

Results at Elem =

Bending Moment : Mmin =
- 300 Mph, 45 Passenger,

1.3231E+05(t = .2100)
.8128 m Depth

Guideway Sheet Sect.

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. &8 C.

time

Date: 4/16/1992
Time: 13: 10: 52

eN-v-97



LGE-A-0S

Section Properties For Guideway Sheet Cross-section (D=1.3208 m)

Radius To Inside Of Guideway Sheet, R - 2.100000E+00

Half Angle, ALPHA —=—=—-=mcemeececeeea- 2.092483E+01
Depth Of Section, D - 1.320800E+00
Thickness Of Guideway Sheet, Tl —-==—==-- 2.000000E-02
Thickness Of OQuter Sheet, T2 ——————ee-—- 4.762500E-03
Thickness Of Web Plates, T3 —-——=—ee——e- 6.350000E-03

Section Properties:

Cross-sectional Area’ === 7.563414E-02
Centroidal Location In 1-1 Direction -- 0.000000E+00
Centroidal Location In 2-2 Direction -- 2.527070E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:

Moment Of Inertia =--—===-=———cccecceccc-- 1.978513E-02
Section Modulus (Inside) ~===——————ee=- 3.498294E-02
Section Modulus (Qutside) 2.21376%E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:

Moment Of Inertia -~===r—cceccecmeccaaca—- 3.022898E~02
Section Modulus —=~~==——cecccccccccccceao 2.474308E-02



PROGRAM DYNACB

b - A-70

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

STRUCTURAL PARAMETERS
NN NE NRN E
9 8 2 6.8950E+10
NODAL COORDINATES
NODE X
1 0.0000E+00
2 1.7145E+00
3 3.4290E+0Q0
4 5.1435E+00
5 6.8580E+00
6 8.5725E+00
7 1.0287E+01
8 1.2002E+01
9 1.3716E+01
ELEMENT INFORMATION
ELEM. J K ax
1 1 2 7.5634E-02
2 2 3 7.5634E-02
3 3 4° 7.5634E-02
4 4 8§ 7.5634E-02
S 5 6 7.5634E-02
6 6 7 7.5634E-02
7 7 8 7.5634E-02
8 8 9 7.5634E-02
NODAL RESTRAINTS
NODE NR1 NR2
1 1 0
9 1l 0

NUMBER OF DEGREES OF FREEDOM:

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

STIFFNESS MATRIX DECOMPOSED

RHO
2.7126E+03

z1
1.9788E-02
1.9785E-02
1.9785E-02
1.9785E-02
1.9785E-02
1.9785E-02
1.9788E-02
1.9788E-02

NDF
NNR

(L
[
[o)]

]
o

EL
1.7145E+00
1.7145E+00
1.7145E+00
1.7145E+00
1.7145E+00
1.7145E+00
1.7145E+00
1.714SE+00



Guideway Sheet Sect.

MODE

WOdOUd Wl

FREQUENCY
(Hz)

2.1530E+01
8.6143E+01
1.9402E+02
3.4584E+02
5.4324E+02
7.8925E+02
1.0878E+03
1.5294E+03
1.9041E+03
2.4310E+03
3.0709E+03
3.8442E+03
4.7583E+03
5.7592E+03
6.6378E+03
7.0085E+03

- 300 Mph,

140 Passenger,

1 x 13.716 m Span,

1.3208 m Depth



Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span,

*** LOADING NUMBER 1 OF 1 **x

DYNAMIC PARAMETERS
ISOLVE NTS DT DAMPR
1 1000 5.0000E-04 0.0000E+00

INITIAL CONDITIONS
NNID NNIV
0 0

APPLIED ACTIONS
NLN NEL IML

0 0 12
MOVING LOADS
P vOP aop SPACING
~2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.S000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 0.0000E+00
GROUND ACCELERATIONS
IGA
0
DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000

OUTPUT SELECTION
IWR IPL NNO NEO NRO
2 1 1 1 2
NODES (DISPL.): 5§
ELEMENTS: 4

NODES (REACT.): 1 9

LB -A-72
1.3208 m Depth



L8-A-72

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

*** LOADING NUMBER 1 OF 1 **»*

DISPLACEMENT TIME HISTORY FOR

uy
MAXIMUM 1.5866E-03
TIME OF MAXIMUM 1.1750E-01
MINIMUM -6.6517E-03

TIME OF MINIMUM 2.7800E~-01

NODE 5
ROT2Z

1.6281E-04
2.4750E-01
-1.6132E-04
2.9900E-01



Guideway Sheet Sect. - 300 Mph,

*** LOADING NUMBER

1 OF 1 *=*x

MEMBER END-FORCES TIME HISTORY FOR ELEMENT

FY(J) MZ (J)
MAXIMUM 8.4047E+04 1.0352E+05
TIME OF MAXIMUM 2.6900E-01 1.6400E-01
MINIMUM -4.4708E+04 -5.1257E+05
TIME OF MINIMUM 2.5150E-01 4.6000E-02

140 Passenger,

4
FY (K)

6.1841E+04
5.1000E-02
-6.2600E+04
6.8000E-02

1l x 13.716 m Span,

LG ~A-7¢

1.3208 m Depth

MZ (K)

5.1983E+05
2.7500E-01
-1.1471E+05
1.1700E-01



V)

Guideway Sheet Sect. - 300 Mph, 140 Passenger,

*** LOADING NUMBER 1 OF 1 **%*

REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM 1.4822E+05 1.1075E+02
TIME OF MAXIMUM 2.3250E-01 2.3650E-01
MINIMUM : -2.6060E+04 -1.8236E+02
TIME OF MINIMUM 1.6250E-01 5.0000E-04
REACTION FORCE TIME HISTORY FOR NODE 9

FY M2
MAXIMUM 1.4304E+05 1.0048E+02
TIME OF MAXIMUM 9.5000E-02 3.0850E-01
MINIMUM -2.7900E+04 -1.8657E+02
TIME OF MINIMUM 1.1950E-01 1.1900E-01

1l x 13.716 m Span,

LG~ A-TS

1.3208 m Depth



DYNACB

Dynamic Analysis

: of
Continuous Beams
U.E. & C.

Ymax = 1.5866E~03

VY

CNANN
VAVAVE S

" Ymin = -6.6517E-03

Beam Fundamental Natural Frequency = 2.1530E+01 Hz 5;
1

Results at Node = 5 >
’ ]

Displacement : Ymin = -6.6517E-03(t =~ .2780) Ymax = 1,5866E-03(t = .1175) Date: 6/24/1992 <
; Time: 14: 28: 56 (‘

1 x 13.716 m Span, 1.3208 m Depth

Guideway Sheet Sect. - 300 Mph, 140 Passenger,




Fymax = 1.4822E+05

AAA g

' | \w) \p/ v v'c-.sooo

Fymin = -2.6060E+04

Beam Fundamental Natural Frequency = 2.1530E+01 Hz

Results at Node = 1 ]
Fymin = —-2.B060E+04(t = .1625) Fymax = 1.4822E+05 (t = .2325)
1.3208 m Depth

Reaction
Guideway Sheet Sect. — 300 Mph, 140 Passenger, 1 x 13.716 m Span,

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

Date: 6/24/1992
Time: 14: 28: 56

LL-V =97



i | , DYNACB

Dynamic Analysis

RS

of
Continuous Beams
Fymax = 1.4304E+05 .
U,.E. & C.
f\ / \ ,, ANANTANY/
1 il ¥ time
VERVARVARVARE
Fymin = -2.7900E+04
Beam Fundamental Natural Freguency =  2.1530E+01 Hz
Results at Node = Q
Reaction : Fymin = —-2.7900E+04(t = .1195) Fymax = 1.4304E+05(t = .0950) Date: 6/724/1992
Time: 14: 28: 56

140 Passenger, 1 x 13.716 m Span, 1.3208 m Depth

Guidgdeway Sheet Sect. - 300 Mph,

QL-Y - 97

- m—— i h m—— - ¢ }___-.,_ '1_,./, ) - - ) _— ‘_!ﬂ._ —_— —_ .
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DYNACB

Dynamic Analysis

Guideway Sheet Sect. - 300 Mph,

140 Passenger,

of
Continuous Beams
Mmax = 5.1983E+05 U.E. & C.
1 time
- ,5000 ]
Mmin = -1 ,1471E+05
Beam Fundamental Natural Frequency = 2.1530E+01 Hz
Results at Elem = 4 (End Node) N
Bending Moment : Mmin = -1.1471E+05(t = .14170) Mmax = S.1983E+05(t = .2750) Date: 6/24/1892
‘ Time: 14: 28: 56

1 x 13.716 m Span, 1.3208 m Depth

LL-V —g7



Section Properties For Guideway Sheet Cross-section (D=1.7272 m)

Radius To Inside Of Guideway Sheet, R -~ 2.100000E+0O0

Half Angle, ALPHA ~===-wcecece—ea-- —————— 2.092483E+01
Depth Of Section, D - - —— 1.727200E+00
Thickness Of Guideway Sheet, Tl —=====- 2.000000E-02
Thickness Of Outer Sheet, T2 ==-=wec—e—-- 4.762500E-03
Thickness Of Web Plates, T3 ———cmowec—c- 7.937500E-03

Section Properties:

Cross-sectional Area —-=—=——=wceccccecaa-- 9.818088E-02
Centroidal Location In 1-1 Direction -~ 0.000000E+00

Centroidal Location In 2-2 Direction -- 2.730453E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:

Moment Of Inertia —-—-—---—=c—eweca—-———- 4.088755E-02
Section Modulus (Inside) —-==——————c—w-- 5.317332E-02
Section Modulus (Outside) ===-===- ————— 3.728075E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:

Moment Of Inertia —-=--——-——c—cceece——ae-- 4.924599E-02
Section Modulus =~——remercccccnceee—————- 3.602864E-02
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PROGRAM DYNACB

Guideway Sheet Sect.

STRUCTURAL PARAMETERS

NN
9

NODAL
NODE
1

VCOUOU S WN

NE NRN
8 2

COORDINATES
X
0.0000E+00
2.2860E+00
4.5720E+00
6.8580E+00
9.1440E+00
1.1430E401
1.3716E+01
1.6002E+01
1.8288E+01

E
6.8950E+10

ELEMENT INFORMATION

ELEM.

0O Ud W

NODAL
-NODE
1

9

NUMBER OF DEGREES OF FREEDOM:

J K
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
RESTRAINTS
NR1 NR2
1l 0
1l 0

AX
9.8181E-02
9.8181E-02
9.8181E-02
9.8181E-02
9.8181E-02
9.8181E-02
9.8181E-02
9.8181E~-02

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

"STIFFNESS MATRIX DECOMPOSED

- 300 Mph,

RHO
2.7126E+03

2I
4.0888E-02
4.0888E-02
4.0888E-02
4.0888E-02
4.0888E-02
4.0888E-02
4.0888E-02
4.0888E-02

NDF
NNR

nn
[N

140 Passenger,

[]
(@]

EL
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00
2.2860E+00

1 x 18.288 m Span,

th—-A-81

1.7272 m Depth
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LEi-A-81

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

MODE

WO U & WN

MR R B R
oMb WM HO

FREQUENCY
(Hz)

1.5281E+01
6.1138E+01
1.3770E+02
2.4545E+02
3.8556E+02
5.6015E+02
7.7207E+02
1.0855E+03
1.3514E+03
1.7253E+03
2.1795E+03
2.7284E+03
3.3771E+03
4.0875E+03
4.7111E+03
4.9742E+03



Neas

Guideway Sheet Sect. - 300 Mph, 140 Passenger,

*%** LOADING NUMBER 1 OF 1 **=*

DYNAMIC PARAMETERS

1 x 18.288 m Span,

ISOLVE NTS DT DAMPR
1 1000 5.0000E-04 0.0000E+00
INITIAL CONDITIONS
NNID NNIV
0 0
APPLIED ACTIONS
NLN NEL IML
0 0 12
MOVING LOADS
P vOoP AQOP SPACING
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
- =-2.2992E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000Q0E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0C00E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.0000E+00 0.0000E+00
GROUND ACCELERATIONS
IGa
0
DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000

OUTPUT SELECTION
IWR IPL NNO NEO NRO
2 1 1 1 2
NODES (DISPL.): 5
ELEMENTS: 4

NODES (REACT.): 1 9

LC-A-83

1.7272 m Depth-



LO-A-8¢ l

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth i

\

*** LOADING NUMBER 1 OF 1 *%*% ‘

DISPLACEMENT TIME HISTORY FOR NODE S ' \Y—}
(¢ 4 ROTZ )
C
MAXIMUM 3.7687E-03 1.5068E-04 :
TIME OF MAXIMUM 3.6350E-01 2.5800E-01
MINIMUM ~-9.0300E~03 ~-1.4955E-04 -

TIME OF MINIMUM 2.6400E-01 3.1600E-01

—_—



Guideway Sheet Sect. - 300 Mph,

140 Passenger,

*** LOADING NUMBER 1 OF 1 **%*

MEMBER END-FORCES TIME HISTORY FOR ELEMENT

FY (J)
MAXIMUM 9.2745E+04
TIME OF MAXIMUM 6.8000E-02
MINIMUM ~-3.9360E+04
TIME OF MINIMUM 5.1000E-02

MZ(J)

2.9969E+05
3.6350E-01
-8.0487E+05
2.6500E-01

4
FY (K)

6.4830E+04
6.8000E-02
-6.9784E+04
2.9900E-01

L~ A-8S

1 x 18.288 m Span, 1.7272 m Depth

MZ (K)

7.2365E+05
2.6550E-01
-3.1603E+05
3.6300E-01



Guideway Sheet Sect. - 300 Mph,

*%** LOADING NUMBER 1 OF 1 *xx

REACTION FORCE TIME HISTORY FOR NODE 1

FY MZ
MAXIMUM 1.6616E+05 1.2942E+02
TIME OF MAXIMUM 2.5800E-01 2.5000E-02
MINIMUM -5.8407E+04 -1.9676E+02
TIME OF MINIMUM 4.9500E-01 1.0000E-03
REACTION FORCE TIME HISTORY FOR NODE 9

FY MZ
MAXIMUM 1.7267E+05 1.2822E+02
TIME OF MAXIMUM 3.3050E-01 1.2850E-01
MINIMUM -5.1543E+04 -1.9016E+02

TIME OF MINIMUM 4.2500E-01 1.4950E-01

140 Passenger,

1l x 18.288 m Span,

LB -A-80

1.7272 m Depth

g
T
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Dynamic Analysis
of
Continuous Beams
"TU.E. & C.
v Ymax = 3,7687E-03
1 " t ime
t = .5000
Ymin = -9,0300E-03
Beam Fundamental Natural Frequency = 1.5281E+01 Hz
Results at Node = 5
Ymin = -9.0300E-03(t = .2640) Ymax = 3.768B7E-03(t = .3635) ! Date: 6/25/1992
Time: 11: 8: 54

Displacement

140 Passenger,

Gulideway Sheet Sect. - 300 Mph,

1 x 18.288 m Span,

1.7272 m Depth

LE-V~-97



DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.
Fymax = 1.6616E+05 '
- time
t = .5000
Fymin = -5.,8407E+04
Beam Fundamental Natural Freguency .= 1.5281E+01 Hz
Results at Node = 1
Reaction Fymin = -5,8407E+04(t = .4950) Fymax = 1.6616E+05 (t = .2580) Date: 6/25/1992
. Time: 11: B: 54

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span,

1.7272 m Depth

ee -V -97



-~ <« — ~ - il P s St {z - z ~ £L~v*1 iji;} (i«f*l t::jj] .[‘;_ﬁ}' . ,l _\’ﬁ .

h
L ‘ : - fz—-f"" ’ —~ - s = —

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.
Fymax = 1.7267E+05
1 t . time
t = .5000
Fymin = -5,1543E+04
Béam Fundamental Natural Frequency - 1.5281E+01 Hz
Results at Node = =)
Date: 6/25/1992

= .3305)

Fymin L -5.1543E+04 (t = .4250) Fymax = 1.7267E+05 (t
. : Time: 11: B: 54

140 Passenger, 1 x 18.288 m Span, 1.7272 m Depth

Reaction

Guideway Sheet Sect. - 300 Mph,

Le-v-99




Mmax = 7 ,.2365E+085

t = .5000

Mmin = -3, 1603E+05

Beam Fundamehtal Natural Freguency = 1.5281E+01 Hz

Results at Elem = 4 (End Node)

Bending Moment : Mmin = —-3.1603E+05(t = .3830) Mmax = 7 .2385E+05(t = .2655)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 18.288 m Span.

1.7272 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
-U.E. & C.

time

Date: 6/25/1992
Time: 11: B8: 54

©L-V - 97



Radius To Inside Of Guideway Sheet, R - 2.100000E+00

Half Angle, ALPHA -e~ecemcemcccaacaa- -—== 2.092483E+01
Depth Of Section, D ==e——wecccacweo—- ---~ 8,128000E-01
Thickness Of Guideway Sheet, Tl -==---~ 2.000000E-02
Thickness Of Outer Sheet, T2 -==—ec——a-- 6.350000E-03
Thickness Of Web Plates, T3 ==ww-==- -==- 6.350000E-03

Section Properties:

Cross-sectional Areag —==-—=ecccecccecccec==- 6.050720E-02
Centroidal Location In 1-1 Direction -- 0.000000E+00
Centroidal Location In 2-2 Direction -- 2.315749E+00

Bending About Centroidal Axis Parallel To 1-1 Axis:

e

Moment Of Inertia ~=e~=e——ceccccca-- -=—- 6.429507E-03
Section Modulus (Inside) —~we-—=--- --—- 1.814992E-02
Section Modulus (Outside) ==—===—wee--- 1.076877E-02

Bending About Centroidal Axis Parallel To 2-2 Axis:

Moment Of Inertia ===——e-——mceccocccacca-- 1.405282E-02

Section Modulus --—-=--—----==--cc-c-e----- ]1,.350861E-02

LG~ A-91

Section Properties For Modified Guideway Sheet Cross—-section (D=.8128 m)

43 (TYP. /

Wes /E's)

~

LeviraTion Box Bean



PROGRAM DYNACB

LBE-A-92

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

STRUCTURAL PARAMETERS

NN
9

NODAL
NODE
1

WO »dH WN

NE NRN
8 ‘2

COORDINATES
X
0.0000E+QO
1.1430E+00
2.2860E+00
3.4290E+00
4.5720E+00
5.7150E+Q0
6.8580E+00
8.0010E+00
9.1440E+0Q0

E
6.8950E+10

ELEMENT INFORMATION

ELEM.

OO WM

NODAL
NODE
1

9

NUMBER OF DEGREES OF FREEDOM: NDF

J X

1 2

2 3

3 4.

4 5

5 6

6 7
7. 8

8 9
RESTRAINTS
NR1 NR2
1l 0

1 0

AX
6.0507E-02
6.0507E~02
6.0507E-02
6.0507E~02
6.0507E~02
6.0507E-02
6.0507E-02
6.0507E-02

NUMBER OF NODAL RESTRAINTS:

OUTPUT KEY FOR MODAL ANALYSIS: IMO

STIFFNESS MATRIX DECOMPOSED

RHO
2.7126E+03

21
6.4295E-03
6.4295E-03
6.4295E-03
6.4295E-03
6.4295E-03
6.4295E-03
6.4295E-03
6.4295E-03

]
[
()]

NNR

]
(o]

EL
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00
1.1430E+00



- , LG-A-93

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

MODE

WO, WK

FREQUENCY
(Hz)

3.0875E+01
1.2353E+02
2.7823E+02
4.9595E+02
7.7903E+02
1.1318E+03
1.5600E+03
2.1932E+03
2.7306E+03
3.4861E+03
4.4038E+03
5.5127E+03
6.8235E+03
8.2589E+03
9.5188E+03
1.0050E+04



- A-94

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

**% LOADING NUMBER 1 OF 1 **»*

DYNAMIC PARAMETERS
ISOLVE NTsS DT DAMPR
1l 750 5.0000E-04 O0.0000E+00

INITIAL CONDITIONS
NNID NNIV
0 0

APPLIED ACTIONS
NLN NEL 1IML

0] 0 12
MOVING LOADS
P VOP AQOP SPACING

-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2,2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
~-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
~2.9648E+04 1.3411E+02 O0.0000E+00 2.6401E+01
-2.9648E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 O0.0000E+00 4.5000E-01
-2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
~2.2992E+04 1.3411E+02 0.0000E+00 4.5000E-01
-2.9648E+04 1.3411E+02 0.000CE+00 0.0000E+00

GROUND ACCELERATIONS

' IGA

0
DIRECT NUMERICAL INTEGRATION
ALPHA = -0.1000 BETA = 0.3025 GAMMA = 0.6000

OUTPUT SELECTION
IWR IPL NNO NEO NRO
2 1 1 1 2
NODES (DISPL.): 5
ELEMENTS: 4

NODES (REACT.): 1 9



)
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L%~ A-9S

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 *%x

DISPLACEMENT TIME HISTORY FOR

MAXIMUM
TIME OF MAXIMUM
MINIMUM
TIME OF MINIMUM

1) 4

1.1165E-03
8.3000E-02
-6.0105E-03
2.5850E-01

NODE 5
ROTZ

2.0717E-04
2.4350E-01
~2.1390E-04
2.7250E-01



LG~ A-90

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

*** LOADING NUMBER 1 OF 1 *#*x%

MEMBER END-FORCES TIME HISTORY FOR ELEMENT 4

FY (J) MZ (J) FY (K) M2 (K)
MAXIMUM 8.3546E+04 5.6248E+04 . 5.6119E+04 3.3426E+05
TIME OF MAXIMUM 2.5600E-01 8.3000E-02 3.4000E-02 2.5800E-01
MINIMUM -3.7554E+04 -3.1158E+05 -5.9328E+04 -5.9729E+04

TIME OF MINIMUM 2.3900E-01 3.4500E-02 2.6500E-01 8.2500E-02



N
(A

Guideway Sheet Sect. -~ 300 Mph, 140 Passenger,
*** LOADING NUMBER 1 OF 1 *%*x*
REACTION FORCE TIME HISTORY FOR NODE 1
FY M2
MAXIMUM 1.4248E+05 7.6778E+01
TIME OF MAXIMUM 2.3050E~-01 2.3500E-01
MINIMUM .=2.2472E+04 -1.8160E+02
TIME OF MINIMUM 8.3500E-02 5.0000E-04
REACTION FORCE TIME HISTORY FOR NODE 9
FY M2
MAXIMUM 1.4503E+05 7.7110E+01
TIME OF MAXIMUM 6.8000E-02 2.7750E-01
MINIMUM -2.1535E+04 -1.6843E+02
TIME OF MINIMUM 2.1150E-01 2.9850E-01

1 x 9.144 m Span,

LG~ A-97

.8128 m Depth



DYNACB

Dynamic Analysis
af
Caontinuous Beams

U.E. & C.

 time
= ,3750 -
Ymin = -6.0105E-03
Beam Fundamental Natural Frequency = 3.0875E+01 Hz
Results at Node = =)
Displacement : Ymin = -6.0105E-03(t = .2585) Ymax = 1.1165E-03(t = .0830) Date: 9/21/1992
Time: 8: 36: 14

Guideway Sheet Séct. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

’@b-V ~97




Al

Fymax

1,4248E+085

[\

AWA
\/\f\/\/u

Fymin = -2 2472E+04

Beam Fundamental Natural Freguency

\

Results at Node = 1

Reaction Fymin = —-2.2472E+04 (t =

Guideway Sheet Sect. - 300 Mph,

' .0835)

W/

3.0875E+01 Hz

140 Passenger,

Fymax =

1 x 9.144 m Span,

M
N

w = .3750

1.4248E+05 (¢t = .2305)

.8128 m Depth

DYNACB

Dynamic Analysis
of
Continuous Beams

U.E. & C.

time

9/21/1992
8: 36: 14

Date:
Time:

Lb-y =



Fymax = 1.4503E+05

Fymin = -2, 1535E+04

Beam Fundamental Natural Freguency = 3.0875E+01 Hz

Results at Node = =]
Reaction : Fymin = -2 1535E+04 (t = .2115) Fymax = 1.4503E+05 (t = .0680)

Guideway Sheet Sect. - 300 Mph, 140 Passenger, 1 x 9.144 m Span, .8128 m Depth

DYNACB

Dynamic Analysis

of
Continuous Beams
U.E. & C.

time

Date: 9/21/1992
Time: 8: 36: 14

oo1- vy - 97



‘ | DYNACB

Dynamic Analysis

of
) Cont inuous Beams
Mmax = 3.3426E+05
U.. & C.
/\ A /\ A JANA
1 T time
VAV Y VALV
Mmin = ~-5,8729E+04
Beam Fundamental Natural Frequency = 3.0875E+01 Hz
Results at Elem = 4 (End Node)
Bending Moment Mmin = —-5.9729E+04 (t = .0825) Mmax = 3,.3426E+05 (t = ,2580) Date: 9/21/18892
Time: 8: 36: 14

Guideway Sheet Sect. - 300 Mph,

140 Passenger,

1 x 9.144 m Span,

.8128 m Depth

1Q1-V =97
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AR ’ cusToMeR MZ T ML PROJECT MAGLEV
sussecT _GUIDEWAY SHEET

_AuAlysis OF Guweway SHeET

 THE _Furpose Of THE Anacysis IWuicn Foctows
Is 7o Oerenmine THE Dynidstic Dertecrions Aso
STresses In THeE 02 m _JHick Cunvéo _
Guwéeway SHEET WdicH Forats The Top Feance
OF Twe leviTaTion Box Beams.

JHE GuweriAy Sueer Is Moveweo As A Cunveo
PUNEC SusTenomc An Arnc OF 41.85° Wiru A
SPAN Of d.So m In Tue Dinecrio~n OF Jue
Guiotwny . THE Fanec Is SurPorreo Kaosmsccy
737 Foun EWALL)/ SPAC&O LoNGfTua/AIAL
ST/FFENERS. )

THe Cunrvep Fanec Is Suarecrep o Losos
Feom 7ue LeviraTion Cow Mooucés Fon Tue
/to Passencen Veéwicte. Tie Vewicte Speco
Is Assumeo To Be 300 mph (134 m/s). fopr
Te LeviTaTion Coie Mopuck (oA Foorpmmnr,
Sée Tue Catcutarions Ow THe LeviTArion
Box Béeanss.

A _Teansient Dynanic Anacysis Was Perfonneo
Using ANSYs PC-Linear, Revision &.4 A,
A Z?Mﬁ-%//sﬁ'oéy OF 77#5 Mo\/m/c; (_oAasmL\/‘A; _
INPe T Aag THE SocuwrsonN WAS OBTAmnED USing
y Mooal Swurenrosirion. A ToTAc OF 3o Mooes
- Wene Conswéneo (Up T Soo cps).

" FORM 62-114/A0388175i
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special design rules

(Specifications 9, 15, 16, 18, or 19 of Tables 3.3.6 to
'3.3.29).

Where deflection at design loads is critical. the effec-
tive width concept may be used to determine an
effective section to be used in deflection calculations.
The effective width, b, of a thin element subjected
to direct compression stresses is:

lfﬁ, = naFao, b¢= b
If fo > RaFasy be=b VioForlfa

where:
b, = effective width of flat plate element to be
used in deflection calculations, in.
b = clear width of element, in.
na = factor of safety on appearance of buckling
F . = allowable stress for element from Section
4.7.1, ksi
f. = compressive stress on element due to ap-
plied loads, ksi
The same expression may be used to calculate the
effective width on the compression side of a web in
bending, with the compressive bending stress due to
the applied loads, f, replacing f.

4.7.7 Web Crippling. Allowable interior reactions and
concentrated loads for flat webs should be

P, = o_eﬁ'_“‘i(afo.oap— 11-01(—),’ ]for——<C
. h

i t oy h
andP. = 1.5 Ed (N + h)( —h-) for—‘- > G,

255( +1)
n,(s + 004—)[1 1- ox(—)JT ]

Allowable end reactions should be

de: . ] h ’
P. = 065 3+ o.oaiv-) Ll - o.l(—),‘—n‘]for — <G,
€ h t % t t

in which C, =

/S-
Pace 1S

125 € (1’.". " 1)

N PR
F"(J + 0.047)[[.1 - 0.1(%) T ] .

The terms appearing in the above formulas are de-
fined as follows:

in whichC, =

d = depth of web (vertical projection), in.
E = compressive modulus<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>