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DESIGN CRITERIA
(2 2 Pile ) -
1) PROPERTIES OF SOLID SQUARE P.C PILE
1.1) 0.30 x 0.30 x 21.00 m. (2 x 10.50 m.)
SAFE VERTICAL LOAD
BENDING MOMENT CAPACITY (Mp)
1.2) 0.26 x 0.26 x 21.00 m. (2 x 10.50 m. )
SAFE VERTICAL LOAD = 3
BENDING MOMENT CAPACITY (Mp) >

1.3) CONCRETE , f& ¥ 35

3

§]

W

L

SHEAR STRENGTH , Vc <
TORSIONAL SHEAR STRENGTH , Vt <
COMBINED , Vc + Vt <

7

2.8

1

2.2

0
0.29/fc’
1.32/fc’
1.65 fc’

T-M.

_KSC.

KSC.
ESC.,
KSC.

MOMENT DUE TO LATERAL FORCE ON SINGLE PILE REFER TO BROMS’S CHART.

BIAXIAL MOMENT CAPACITY ON SINGLE PILE

(Mx + Mxl) + (My + Myl) £ 1.00
Mp Mp
WHERE , Mx , My = APPLIED MOMENT TO SINGLE PILE

Mx1 , Myl

n

2) SOIL PROPERTIES

MOMENT ON PILE DUE TO LATERAL FKFORCES

UPPER LAYER 10 - 13 m. "VERY SOFT TO MEDIUM CLAY" IS CONSIDERED

FOR ESTIMATE OF LATERAL RESISTANCE OF SINGLE PILE.
UNDRAINED SHEAR STRENGTH
1.0 T/m2
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Subject: Swinging Turns
Vekoma ref. no. 2-86700

GENERAL CONTENTS

A: Velocities and loads

‘B: General

structural analysis:

v,

311
311
312
313
314
315
316

s EeN>NeN-—Ne

life
lift and wind

+ Horz. loop 4
: Horz. loop 3

: horz. loop 2
: horz. loop 1l
: -station

C. Structural analysis:

5

311

liftk

column B762 ' x 9,5/12,7

column B406,4 x 9,5

strut K.450 x 250 x 12,5

saddle K.300 x 300 x 10

D: Foundation loads

Arrangement sheets

'8

nunummnmwnman

311
311
312
313
314
315
316

C:

aoooo0o

lift
lift and wind

: horz. loop 4

horz. loop 3
horz. loop 2

: horz. loop 1

station
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Ref. . : _SWINGING TURNS
Subject: Foundation loads
Y

[

- The positive directions of the forces and moments are according to the
global system (see scheme)

+x works from left to right .
-x works from right to left ,

+y works from near to far
~y works from far to near

+z works aloft (gives tensile forces)
-z works downwards {gives compression forces)

2
* oY
. +Z
‘r"{ /\
: . ‘ +uz(\-ﬂ/) MY
to .+ X
o .
&LORAL SYSTEM ; G‘F"X
Fawedat ian 7 B :
aint ‘ !

Al) torces and moments are according to the righthand rule.

- Force are in KN; moments in kim

R NR N Tow,

x and y are shear—forces

zZ are tensile-or compression forces

Hx and Hy are bending momonts

HZ are torsiopal moments
‘_ The given loads are related to the underside of the baseplate.

The loadcases are inclusieve of the deard losd of the construction.
('DL-ride' or 'DL-ride’ + 'Dynamic load from a train in = position').
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: WEH OIS BN WL CODROF

i PROJECT @ S315C SWINGING TURNS HORZ.LOOP 1 - Gpare 1 — PAGE
? COMBINATIONS
COMBRINATION L.CASE DESCRIPTION FACTOR
1 1 TRAIN IN C4&/C4TA ~1.200
1 8 DEAD LDAD -1.000
2 2  TRAIN IN QE&/CGE7 ~1.200
2 2  DEAD LOAD ~1. 000
A 3 TRAIN IN CSB/CHR -1.200
3 2  DEAD _OAD -1. 000
4 4  TRAIN IN CE0/CEL 1,200
4 - 8  DEAD LOAD 1,000
5 & TRAIN IN CA7B/C44 1,200
™ 5 2 DEAD LOAD 1. 000
& &  TRAIN IN C52/C58 1,200
& 2 DEAD LOAD -1, 000
7 7  TRAIN IN CE57/CEE -1.200
7 2 DEAD LDAD -1, 000
2 2 DEAD LDAD —1. 000
REACTIONS
NODE L. C. X e e Y em = T === MX = MY == SMZ -
11 -20. DE 2,97 £.16 -15.33 -126.R7 0. 00
= ~3,73 -1.62  =17.73 7.85 -€5.88 0. 00
1 3 ~3.94 . -G.R4  -34,70 5,65  -32.59 . 0. 00
PN 1 4 1,17 ~3.92  -41.97 15.70 11.820 0. 00
Pe s ~2E., €1 6. GR 24.P83  -32,.07 -167.48 0. 00
SO T 0,20 ~0.88  -32.44% -0, 40 5,17 0. 00
107 0.70 ~0.75  ~33.09 -1.36 -, 06 0.00
1 = 0. 22 -0.31  -32.58 -3, 87 -1.17 0.00 .
21 -0, 2% 0.36  -5£.63 ~1.81 —4,. 87 i, Th
2 2 -1.36 ~0.27  -B5.17 1,07 -11.17 1., R
2 3 2,924 - -1.06 -51.13 4,72 -19.52 4,37
Cﬁ a4 C) 1,14 ~0.43  -52.42 1.75 -7.65 2.67
3Y 2 = ~1.23 0.RE  -55.60 —4.06 -11.29 -0, 28
| 2 & -0, 0R 0.03 -62.10 —0. 43 -1, 57 0,53
2 7 0.17 0.07 -62.€9 ~0. B8 0. 00 0. 11
ER- 0.25 0.14 -£3.29 -0.95 Q.37 0.06
- : -2.10 2.16 ~-120.2€ -a,17 -11.7° -1, 64
3 2 (E> -1.83 0.08 -106.88 2.10 -11. €62 1. 820
Cé 3 3 -2.03 -1.79 -6, 44 12,41 -13.87 4,63
:7 3 4 -0. 66 -1.20 -91.09 7.13 —5, R1 2.54
3 5 ~3. 48 2.51 -142.67 9,65 -19,53 -0, 62

—

510

1



VAR, BN
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PROJECT @ S315C SWINGING TURNS HORZ.1.00P 1 - @pare 1 - PAGE 5102
REACTINNG ,
NODE L. C. - X - e Y e = T e WX —— MY = M
I3 & -0Q. 42 -0.04  -27.13 0.53 -2, 65 0. 58
3 7 -0.27 0,048  —-926.62 -0. 24 -1, 54 0. 19
3 B Q. 24 0.11 -96.,95 —Q. &4 ~-1.35 0.16
4 1 ~4, 63 2. 26 a5.03  -20.95 -26.132 0. 00
4 2 -2.15 -1.76 -e. 07 {1,923  ~12.8R 0. 0D
4 3 -1.38 -3.32 -21.13 22.50 R, 41 0. 00
Cj?é 4 4 (j) -, 3R ~1,22 -9,32 2,922 -2.12 0. 00
4 5 —4, SE 0. 21 3,10 5,586 -27.33 0. 00
4 & -Q. 87 -0. 07 1.04 Q.62 -4, BG 0. 00
4 7 - -0.83 0. 31 3, R4 -1.929 -4, 55 0. 00
4 B Q.79 0,28 2,40 ~1.79 | <434 0. 00
5 .1 - D N.61 -114.00 -2, 47 -7 .42 1. 36
[ 5 2 ~-1.02 -2.65  -42.48 15. 83 -2, €€ .67
- 5 3 -1.04 —4,21% ~33, 02 26. 31 ~8., 7D R, BE
Cﬁ%Sf 5 4 C%} -0, 26 -2, 11 ~40. 32 12. 4E -2, 49 1.75
T 5 ~1.61 ~0.22  -BG.13 ~0.59  -14,.67 0. 24
-5 & -0.17 -0.8B2  ~4B.42 4,19 -2, 02 0. 56
5 7 0. 05 -0.50 -&BD.22 1.57 ~1.20 0. 08
5 R -0 OF. ~n.52  -50.07 1.74 -1.26 0.19
& 1 -0, 56 0.15 ~16€5.97 -2, 31 -3, 95 0. 40
& 2 -1.11 -1.98  -41.16 14,82 -, 42 2,50
X € 2 -0, 24 -3,35 —-38.30 25,19 Y 4,33
& 4 D.E2 ~1.87  -43.13 11.80 . 1.52 2.17
Cikg & 05 (j) -3, 30 D.54  -E2.76 -390  -22.32 0. 37
& & 0.13 Q.68  —4F. 1R 2,33 Q.92 0. 82
- § 0.17 -0, 31 -47.51 0.65 -0, 56 0. 25
£ & 0.19 -0.34  -47.08 0,90 Q) 4 0. 36
7 1 3,19 ~0.32 -120.13 —4, 54 €. 29 0. 24
7 2 -0, 25 ~1.88 -54.73 11.88 -12.23 1. 82
M 7 3 0. 24 -3, 62 -33, 58 27. 48 -2, TR 2. 9%
- 7 4 (j) 3. 41 -2,39 -PR.&7 17.85% 17.01 2. 32
C?%a4'? 5 -0, 15 -p.33 -2E.T71 0.75 ~7.23 1,70
7 & 1.22 -0,80  -37.00 4,54 3,94 L D.87
77 1,16 Q.32 -3A7.54 1.23 3, 66 0. 26
7 R 1.37 Q.50 -R7.24 2,09 5,03 Q.63
3 1 ~5.54 -0.92  32.822 -15.832 -22.73 0. 00
S - S = ~1R.57 -11.02 '115.52 24,32  ~116.06 -0. 00
a 3 ~6.86  -17.98  1032.87 aR. 00  —49.98 -0. 00
B b 12.9%  -13.54 ~7.822 73.05 21.73 -0, 00
=%ﬁ§%;$8 Gk ~-3.75 -4, T4 24,61 11.31 ~17.00 -0, 00
B = S -27.37  -31.25 84, 1R 821.59  -75.77 -0. 00
' =S { 41,48 7.94 41,31 —20.04 ~113.02 -0. 00
] B -3.99 3. 74 .23 10,14  =13.70 0. 00
a3 -1.37 2.76 -123.19 —R.15 -3. 68 -0, B3
. a 2 -1.0Q0 c. 42 -124.83 ~8.92  —-10.84% ~R.E2
2 3 2.68 -2.83 -39.20 14.11 -1.20 -0. 75
9 4 (j) 5,02 -9, 12 6. T4 25, 38 12. 55 2.4
éfe 5 1.04 0.01 -€E6.75 0.53 -0.01 0.032
(3: 2 € 0. 20 ~1.71 ~58.03 4. 7D ~-2.58 -0.47
2 T 0. 69 2.15 ~103,.08 -2. 58 w241 ~-1.64%
c) g8 0.70 =), 4% =1,55% 0.83 0. 50 =Qe 17
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REACTIOND

NODE La.C.

10 1
-

®

. \%Q

-

D0
m~Mmindwn

12

1
12 B

. 12 3
12 4

C:%? 12 05 (j>
12 €
12 7
12 B

13

13

~f 12
13

13
13

i3

12

g T

)
i1

4IRS I

14

14

14

é' 14
(b3
14

14
14

m~ M-

15
15

C/ 15

4 15

7
15

W~y -

15

16
16
16

TIR T

WML bWl

3. 86
~0.43
-5, 10

0. 16
-1.57

1.51
-0, 22

2.37
-1.68
-4, 1%
0.23
1.329

g e

3.12
4. 38

1.31

€. 233
2. 35
-4, 24
-2.27
2.70

-0. 62
-1.2&
. a2
0.25
0.54
0. 37

Q.35
-0.78
-1.725
-1.53
-0. &6
Q.25
-0. 048
-.083

1.60
0.23
-1.32
-0, 14
1.85°
0. 24
0. 53
0. 50

0. 47
—O.- 31
-1.37

LR

162,83
109, 26 10.76
-9, 31 21.74
~7€.10 1. 20
—3G., OR 7.52
1p5.27 . -3.86
72,25 1.10

-&. B4

2, &1
16,72
11.€92
-0. 76
-0 07
-10.472
-1.08

-£32.48
133.05
167.23
—-CE.O2
-77.27
134.71
106,02
-74.920

-63.324
-2, %2
171.40
127.27
-75. 60
1328, 40
~71.54
-7, 13

-1.30
12,07
11.25
-5, 33
-2, 6l
-3, 18
-5. Q&

-2. 59
-2 &8
11,00
12.a23
-4, 1%
-0, &0
2,37
~-1.87

-41, 3R
- T2
—~74.64
118. 7€
-41. 37
45, B5
-44 .03
R S Y4

~4 45
4,825
16,70
13,38
1.44
1.64
~0.05
0.1

-4, 77
27 .65
=30, 34
122, 48
~-R0. 12
~47 .68
~-47.16
—48. 3

-11.27
1.00
14. 472
6.e3
—10.10
~1.07
-2. BE
“2. 64

-2, 33
-ZR. A1
—34.87
-5h.73
-78.13
-323.75% 7
-32.4R
~-33.75

3,90
3, 44
12.57

-73.74
-6l. 22
~B5. 16

-12.7) -

- Space 1 - PAGE

— M‘,{ ——

-32.65
-22.-81
~C. Bl
24,17
0.65
-3, 14
~-2.63
1.45
1.4
—2h,. 60
-~132.13
23,923
1.4%
Q. R0
-2.70
.00

-2, 37
~20. 00
-6, 37

- P2.25

1.85
-, 20
~-7.37

1.74

-], 16
27,16
-10. 62
1G. 10
-3, 58
—d . BE
—E£., 70
~-3.35

-10. 32
-3, 03
-21. 28

Ta.13
-13.41
~2. 28
-2, &3
- 2

-25. 20
-24, 20
~11.32
~1.77
~30, 85
-7.87
-B.42
-7.20

~-12.39
-2.320
-5.39

5103

_MZ —

-0.67
~2.23
~0. 40
2,57
0. 24
0. 05
-1.17
0. 01

-0, 25
-1, T
-0, 18
2. 63
Q. 54
0. 34
-1.23
0. 24

0.31
(), ®&7
0. HE
2. 07
1.10
1.57
~0. 14
0. 78

Q.18
~0. 08
0, 8
1.51
1.60
.39
0. 10
0. 23

0. 592
-0.05
0.22
1.69
2. 06
.52
Q.24
.51

-1, 233
0.9
0.2
0. 5
0. 67
0. 0=

~0.29

-0. 07

~1.P24
1.43
4,09
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REACTIONES

NODE. L.C. - X e - Y -- -7 - - MY - MY - =M7 -

16 4 0.25 ~0.60 4611 5. 98 0.92 2. 26

16 S -4,95 1.02 -110.20 ~€.D4  -24.85 ~1.24

Cﬁbo 16 € (:) -0. 21 0.00  -42.17 0.24  -1.30 0,42
16 7 -0.12 0.10  -48.60 -0. 67 ~0. B5 0. 08

16 2 -0.09 Q.14  -48.33 -1.01 ~0.71 0. 04
171 0. 00 ~1.52 -11.07 0.00 0. 00 0. 00
T2 -0.00 -1.53  -11.1€ Q.00 0.00 0. 00

R i A 0. 00 -1.74 -11.&1 Q.00 Q.00 0. 00

; 17 4 6%5 0.00 -1.70  ~11.&R8 0.00 0. 00 0. 00
£3H17 s - Q.00 . -1.57 ~-11.2% 0, 00 0. 00 0. 00
17 € 0.00  -3.02 -16.7& 0. 00 0.00 0. 00

17 7 ~0.00 -1.60 -11.27 0.00 0.00 0. 00

17 B 0.00 -1.57 ~11.23 0.00 1 0.00 0. 00
121 0.00 1.86  -14.56 0. 00 0.00 0. 00

18 2 -0, 00 1,68 -13.91 0. 00 0.00 0. 00

18 3 -0, 00 1.70 -14.21 0. 00 0. 00 0. 00
(S8 b 0. 00 1.94  -15,.11 0. 00 0,00 Q.00
R 0.00 1.87  -14.65 0.00 Q.00 0. 00
R 6 0. 00 3.33 -22.35 0. 0D 0.00 Q.00

® 7 0. 00 1,81 -14,50 0.00- 0. 00 0. 00

i B 0. 00 1.86  -14.62 0. 00 0. 00 0. 00

12 1 0.00 -0. 80" -2, 38 0. 00 0.00 . 0.0

12 2 -0.00 -0. 81 -2, 41 0.00 0.00 0. 00

192 R 0. 00 ~0. 76 -R2. 23 0. 00 0,00 0. 00
(G212 4 (j) 0.00 -0.72 -2. 1R 0.00 0.00 0. 00
12 5 0,00 -0, 78 -%.33 0. 00 Q. 00 0. 0D

2 & 0.00 —0. 74 -8, 13 0. 00 Q.00 0. 00

12 7 0.00 -0Q. 82 -8.41 0. 00 Q.00 0. 00

12 B 0. 00 -0.78 -3, 34 0. 00 0. 00 0. 0N

& 20 1 0.00 0.71 -8.99 0. 00 0. 00 0. 00
‘ 20 2 -0, 00 0.71 -2,03 .00 0,00 0. 00
20 3 0..00 0.72 ~R. 95 0. 00 0. 00 0. 00
B0 4 (:) 0. 00 0. 74 -2, 88 0. 00 0.00 0. 00
(éﬁigao‘ 5 Q.00 0.72 -8.97 0. 00 0. 00 0. 00
20. & 0.00 0.42 -7.33 0. 00 0. 00 0. 00

20 7 0.00 0. 69 -8, 94 0. 00 0. 00 0. 00

20 B 0. 00 0.72 -2,97 0. 00 0.00 0. 00

21 1 -0. 06 0.66  -17.97 -2, 24 Q.00 -0. 23

21 2 -0. 56 -2.34 -19.32 4,43 -1.49 ~0. 13

21 3 -0. 56 -7.72 -10.80 1€. 02 ~1.94 ~0. 18

21 4 -0.05  -&.43 -6. 35 1221 -0, G4 -0, 1R
(521 5 ~0.17  -1.33 1576 2.2%  -0.44  =-0.114
21 6 ~0.29  ~4.19 -15.14 2. 51 ~1.03 ~0. 41

21 7 0.08 -1.86 -32.09 1.79 -0.10 ~0. 52

21 B -0.09 ~1.46  -14.82 2. 40 —0. 24 ~0. 30

22 1 ~1,89 ~0. 41 -7.3% 1.04 -0.07 0. 27

v 2R 2 (j) -3.37 0. 38 -2.90  2-11 -0.99 1.20
22 3 -1.00 -1.44 -8,92 3.05 -0.33 0. 54
/(B e2 4 . B.ET -2.96  -185.2%5 2.20 0.87 -0. 46
22 5 -1.1% ~0.73 ~B8.13 1.46 -0.0R 0. 45

' & ~0..35 ~1.25 -9.02 2.33 - -0.13 0.20°

2



AJERCOMESS BN NS OO

PROJECT @ S315C SWINGING TURNS HORZ.LOODF 1

REACT IDNS

NODRE I O

- Space 1 - BAGE

— MY = MY =

o T -3.40 ~0. 47 -&. B4 1.80 -0, 18
2 B 0. 47 -1.04 -3.33 1.44 0.11
23 ~0.19 1.07 -2.62 -1.41 Q. 6c

o
23

(ol =2
23
=3

=3

130
1320
N g=30

130

O 130

130
120
120

NI I B TR U

s ey

m-murdidiye—

5105

...MZ —_

Q.24
017

-0. 41
~1. 52
-3, 13
0. 50
-0, 5
-0, 40
-0. =1

-0 2

0.13
- (), D
=3, 14

1.7

.03

Q.20

Q.27

0. 37
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v AN SRR TR, = v E ST VPP ISR
PROJECT 2

Q3140 SWINGING TURNS HORZ.LOOP 2

CDMBINATIDNB \

CﬂMETNATIﬂN L.CASE DIESCRIPTION

i

iaf il

il in

e s M|

REACTIONS

{' “None

£

'(33

UMMM R Uiy e

L.Ca

1

o

i S e

v NI BT IR R AR

1 TRAIN IN C37/C38
2 DEAD 1.0AD

2 TRAIN IN C32/C45
2 DEAD LDAD

3 TRAIN IN C3D/C38
2 DEAD LDAD

4 TRAIN IN C37/036
2

- Spare 1 -

[ A1F1 = BT

- DEAD LOAD Q00
L= TRAIN IN C43/C42 =1, 200
" DEAD L.OAD = 1. 000
= TRAIN IN C41/C40 ~1 . 200
= PEAD 1_OAl - 1. 000
K TRAIN IN CAD/C3R -1, 200
= DEAD L.DAD -1 . Q00
7 TRAIM IN C37/C3G =}, 200
2 DEAD 104D ~ 1. 000
= nNEADR 1L.OAD w3, 00

11. =8 .53 ~&0. O
5. 70 2.1 -5 40
-3, A 2.71 ~-35,. 28
26172 Q. 470 -51,.23
16,87 -1.934 ~R2, 420
-17.&7 1.27 4, G4
1. 532 . 4, 20 -25. 38
B L 0.3:2 —-35. 922
5,597 Q.04 —dy2 T

0.27 -0, 34 -5, 24
1.04 -0. 81 -5&. 11
e R ) Q.64 ~38., 04
0.15 -D. 21 -3, 56

1.85 -1,13  -65.82
(:) -0.31 0.6G  ~3B.0Q0
~2.79 1.11  ~36.8BO

1.7 -0 15 ~43, 68
{}. 34 ~. 16 -50.5%7

CAR. TR
T.al
=M, T4
104,33
) N
=101 87
~ G, A0
29,36
2 a D

-, 2D
5. 3%
-1, 66
1.132

-0, 00
0. 00
=000
0. 00
Q.00
-0, 00
-0, 00
—0, 00
-0, 00

-1.07
1.53
-2, 53
-2. 311
2.7:2
1.28
-4, 14
-4, 06
0. 10
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REACT IONS

MO -

422

i
i
i
1
i
i

OISR IR VR

NS

&

o

(HURIUN LRSIt TUR TN IR

| P

S0~ M S

®

- S

0.4
0. 42
-1.2:2
1.77
2.25
~2. el
-32.78
0. 25
-0, 11

1.72
0.73
-0, 87
4H.17
2,63
-2 23
-2,

.l

0.323
-1.24
Q.26
1.85
-0. 20
-2.1a2
0.2
3.10
~0 . 44

0. 26
-1.25
2.05
Q.34
-2, 45
0. 41
2.232

2. 41

-72.327
—-21.75
-5, 32
-4 .27
~-78.51
~113. 46
-101. 11
-34, 12

-10, 35
-13.62
1.28

=20
2.55
-132.23
-3, 20
15, 33
-0. 35
-22. 15
12,37

12. 42
~10. &6
-20. 05

=1, 30

«(, el

L3134
1.19
-y R
14, 06
=, 5BG
-14.11%
e P
14.20

—2. Q0
213
1.10

w )y, Gy

—4, 13
3. 0R

-1.31
2.0
-3.78
=2, 0
4,08
0. 857 -
=BT
=3 EE

- 0.51 Q.08 . -92C Z 0. 58 0. 432 0,07
5 7.23 22.50 22,70 ~125,00 3G 3R -0, 00

5 =0, 10 21,59 ®.65  ~11%.33 -3.13 -0, QD

= -10. B2 53,53 28.0R -285,00  -&&.87 0. 00

<7, B 47,10 30. 87 -7.47 -1E€0.45 241.29 -0, 00,

(33

HiE R i R

oM a

mmm M.

'l

oL

N N R RN N

Doy m Wy

R+ OC I I T S U TV I IS A B R R FUR U

VR IR R - N TV TR

RN TR

20,18

-6R, 22
~31. 22
[7R.0¥

23,75
-0, 4%

1.82
-0}, 45
5. 51
Gi. &4
—8 - E'Eu
=R.2R
k.33
2. 04
-1.2¢6

2.76
2.71
7.78

L3 BT

-10. 82

-5, 22
2,73
2. &6
-0, 52

f.21
3,33
.73
.25
29, 35
-2.96

-177. 34
=118, 66
-143. 87
-172. 15

~-a20.,01

~73.20

132,96

~-1B3. ¢4
-2R. 23

-187.10
142,14
~1R€. B8R
-145.53
&4, 75

~R3A.E3
-171., 42
-123.70
-101.032

~140, 24
-178.836
“1R7.49
~-110. 76
-B32, 58
~1R&.7R

233, 23
~231.01
-181.65

-3, 323

-11.89
-0, 23
- A0, B4
-P6. 3T
AR P
‘32,16
-432,01
-15, 72

2,07

-14,.63
wih, 11
-36. 21
-19.15
. 46,81
24,23
45, 52
-17.52

Q.25

-13.1232
—-22. 21
-33.7
=-7.37

43- E'q H

15.07

110,23

. -
-10ETES

QQ"OQ
-14., 85

I Y
10,487
~5.21
260,20

3,37

=40, 25
-19, 23
.65
—-3. 14

.33
15,40
D

18.e2

el

[ B.R2 .

~2R. 33
~19,15
-6, 05
=~ 15

{

3,35
7.97

~11.34

21.47
16.62 °
29,7

-0, 00
0,00

,ﬁfoo

0.0
0. 00

-0, €5
~4, A0
0,05
1.0
-0, 53
-0, 70
1. 849
2.
-, B8

o
0. 02
1.34
0.5
Q.05
0.95%
2. 24

-0, 23

=045
~4.i21
-0, 28
1.41
1.28
"OMHB’

\,/
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"

REACTI0NS

NODE  L.C. | = X == = === g e MX = MY e oM

L —tm v s eww bl

24 7 wdy BT 2,95 -1€9.41 -40;: &9 -2, 44 -0, 0D
! -0, DO 1.70  ~116.00 -3, 12 iy, PE 705
g 0.19 Q.04 ~-1092.02 -0. 76 -0.10 0. 15

i R

= 10, 06 -11.20 1.24 0. 00 .
104,66 -5a. 16 -5, 80 0. 00
12. 42 ~16. 43 -11.19 0. 00
-2, 71 -, Bh 10, 47 0, 00
-17. &2 12.82 o2 0. 00
2. 02 3. 06 AT Q.00
23,11 ~14. 28 —14.30 D00
2.7t “-2. 17 -1.71 0. Q0
4. 2% 2. 53 ~& .13 3, 00

D

0. DG
~1.13
~1.36

2. 31

®

i
4 b
00w

0 0 D D D
1
=aoruo:*onw4w

FTRTS I I
MWW

H]

(i

2.

W

L

n

P ~imin by

=} il i1
NEGEsRITR

ARy

Q
=0

£, 3D =1, 00k
.23 -5 52
©o=dp, A Q.1
11,22 0. 8%
4. TE -0.08
-13.27 -0, X
Ty =a- Q.
=0 45 .12
.75 =, QR

54, 23 -
—-1&8.22 —3AR.
1

&) 0, 1

1
-, 3R -&2.90 -
1

0

o
M
31
9

DI

10
10
10

3

-
DA

id
i)

B gl

E

1

m
-
in -
n

1., 37 Q.34 -56, 35
Y. BE 2. 58 =40, A2 15.6
-1. 42 -1.54 -43. 05
=0, GE .18 -58.31
0.02 0. 45 ~ha. 04
Q. 00 ~0. 44 ~50. 85

g &

L

10
10
10

.|
-
bal

a
- H

VI I e L - SS A T

i
b 1 0
£ i

i
]
-
2
D

Q. a8 Q. &7 ~4R.15 ~Tad7
Qn 1l a,22 -107.02 =33, 4% w7 :
~1.072 1. 30 ~LT7. 6T -11.60 AN 0. 16
. - 3 -32. 76 ~{3. 33 19, a4 0. 4
-2.0h —33. 34 13,40 11. 26 el
v 3 -0, 44 -£3.03 2.53 -19.71 D.14
~1.72 1.07 2. 06 —3, 44 -11.82 0

0. 50 -0, 53 ~45., 44 .03 1,36 1. 40
Q.23 —0 26 -43, 35 .20 -, 05 Q

11
i
11
il
v
11

11
11

=] :;*

~ 2 if
-y
i
M
=
b}

I B I T N ST R I
fy Mgg
0 = sl
1) T

CD.Th 0. 62 ~27. 57 TR 3.0 =0, w1

i
2 ~1.13 5.20 -28.250 ~45. 26 -, B -7, 35
i2 -, 07 0. 47 23,06 -7 . 7 -3 .31 1.20

2,40 ~0.13 —-24,75% -2, 13 1%, 08 -0, 21
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COMBINATIONG
ﬂDMBINATIDN L. CAaGE DESCRIPTION FACTOR

1 1 nEADR LOAD ' -1.000
= 1 DEAD LOAD —1.000
2 & TRAIN IN STATION WITH BRAKES ~1.200
3 i DEAD LOAD ~1.000
3 3 LIVE LOAD PLLATFORM -1.000
A 4 10% HORZ.LOAD Y-DIR. =1, 000
A & TRAIN IN STATION WITH BRAKES -1.200
< - 1 DEAD LDAD -~1.000
&y 2 LIVE L.OAD PLATFORM -1, 0G0
4 5 10% HORZ.L.DAD X-DIR. =1. 000
4 & TRATHN IN STATION WITH BRAKES =1.200
=) 1 DEAD L.OAD ~-1.000
=) 3 LIVE LOGADR PLATFORM ~1.000
s 4 10 HORZ.LOAD ¥Y-DIR. ~1.200
B & TRATN IN STATION WITH BRAKES =1 200
B 7 BIMD IN -Y-DIR. =0 E00
1= 1 RDEAD L.0AD =Y. 000
& 3 LLIVE 1.OAD PLATFORM =1. 000
& T 10¥ HORZ.LOAD X-DIR. -~ 1. 000
12 =) TRAIN TN STATION WITH BRAKES ~1.200
£ 7 BIMD IN -Y-DIR. {3, SO0

1 DEAD 1.0AD «1. 000
N 3 LINVE LDaD PLATFORM =1. 000
7 4 10X HORZ.LOAD Y-DIR. -1, 000
7 = TRAIM IN STATION WITH BRAKES =1,200
T i WIMD I -X-DIR. =03 & 00
it 1 DIEAD 1LLOAD =1.000
¢ a 1LIVE _OAD PLATFORM =1.000
i L) 10% HORZ.L.OAD X-DIR. ~=1.000
v £ TRAIM 1IN STATION WITH BRAKEZ ~ ~1.200
e P BIIRD I - X-TIR. -0, GO0
g 1 DEAD LL.OAD =1.000
"3 i SO —1.000
AR i DEAD 1L.OAD =1.000
Wy e ENOW ~1.0Q00
10 T WIND IN -Y~DIR. =1.200.
11 1 D=sD 104D -1.000
A 02 SNk . ~1.000
11 7 WIND IN -X-DIR. -1.200
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~5. 3% ~25. 00
-1.735 ~15.70
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NODE 1. €, LK e e Y = = T == = MY e =Y - -MZ -

10 4 14, B1 ~-5.23 -51.80 0. 00 0,00 0. 00
005 -3, 08 —12.95  -€5.9G 6.00 - 0.00 0. 00
10 ~14, B2 —7.93  -&7.87. = 0.00 0. 00 0. 00
‘ 0 7 ~10.83  -10.26  -57.34 0.00 0. 00 0. 00
Cié?F?JC) 2 (:) ~16. 6D _5.23  -49.06 0. 00 0. 00 0. 00
10 9 0. G5 ~0.30 -34.63 0. 00 - 0.00 0.00
10 10 0. 61 “E. 62 46,36 0.00 Q.00 0. 00
10 11 -3, 11 0,30 -p.14 0,00 0. 00 0., 00

11 1 0.5 . 0. 47 -27.71 0. 00 0. 00 - .00
11 2 L .10, 54 ~-1.24 -26. R4 C Q.00 0. 00 0. 00
11 a =13, 4G 2. 41 -5a, 282 0. 00 .00 0. 00
11 £ -1%, 24 2.54 L0, D4 0. 00 0.00 0. 00
11 ) w01, 43 -5, 10 ~53, 80 0. 00 0. 00 T0.00

. 11 £ 15, G4 -0, 14 -51,.62 0. 00 0,00 0. 00

- 5;98 11 @ 17, 36 -2. 41 -4, 47 0,00 0,00 0. 00
! .

11 & ~17.74 g —47 . 2 0. 00 0. 00 0. 00

2 zZ
b 13 ) 0. 56 0, =9 ~51 .48 0. 00 0. 00 0,00
R R R 0,71 -5, 09 —fdy 5 0. 00 0,00 0. 00

0

111l -3, 13 i3 -05.21 Q.00 000 Q.00

12 1 =3, (0 000 =10, 22 2. 00 .00 2., OO0
14 - 0.0 -0, 00 -10, 58 .00 Q.00 0. 00
i H .00 -0, Q0 -5, 34 €. 00 0. 00 0. 00

4 {0, 00 =000 RCIERE B .00 0,00 Q.00 7
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1 ' 2,00 ~(,. D0 - s, 3 Q.00 0., 00 0. 00
(@;ﬂ/ 12 £ 2. Q0 -, 00 -0, 3 0,00 .00 0.00
Rl B 7 s 100 =3, 00 -Fag, Q. O 0, 00 0. 00

0, 00 0. 00 (. 00
Q.00 2. 00 0,00
0. 00 .00 0. G0
0. 00 .00 0. 00
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3 - 11,05 7,54 63D, 69 0. 00 0,00 0. 00
4 1T .3 iy, AR G, DE 0.00 0. 00 0. 00
5 Y ~3,93  ~6R, T4 0. 00 0. 00 0. 00
& AT —E. Tl -Ti.11 0. 00 0.00 0. 00
7 “13, 51 CTL.BR -EE. 50 0. 00 0. 00 0. 0D
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CE;&glﬂ h (i) 18 TR -1.73] =&l 43 2., Q0 Q.00 Q.00
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-0, 0
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COMBINATIONG
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dNNNS A A

[xeJx s v R0
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N i) = Iy = Tl == e g =

.

-
o 0 )~

R RN

L )

DEAD LOAD
WIND ON FRAME + DRIVE

DEAD 1.DAD

CHAIN LOAD

TRAIN IN C3/C4

WIND ON FRAME + DRIVE
WIND ON TRAIN IN C3/C4

DEAD 1.0AD

CHAIN LOAD

TRAIN IN C4/Co

WIND DN FRAME + DRIVE
WIND ON TRAIN IN €4/C5

DEAD LOAD

CHAIN LOAD

TRAIN IN C5/C6 -

WIND DN FRAME + DRIVE
WIND ON TRAIN IN C5/C6

DEAD LOAD

CHAIN LOAD

TRAIN IN C&/C7

WIND ON FRAME + DRIVE
WIND DN TRAIN IN C&/C7

DEAD LLOAD

CHAIN LOAD

TRAIN IN C7/CR

WIND DN FRAME + DRIVE
WIND ON TRAIN IN C7/C8

DEAD LOAD

CHAIN LOAD

TRAIN IN CB/C2

WIND ON FRAME + DRIVE
WIND ON TRAIN IN CR/CH

DEAD LDAD

CHAIN LOAD

TRAIN IN C2/C10

WIND ON FRAME + DRIVE
WIND ON TRAIN IN C3/C10
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REACTIONS
NODE L.C. X e =Y == = Z == = MX —— MY == -MI -
11 -1.10 -1.53 -11.96 1.74 ~1.76 0.26
12 -1.25 ~0.80 -13.61 0. 52 -2.08 -0.72
1 3 ~0.97 -1.04  -11.47 0.71 -1. 46 0. 60
-1 4 -0. 89 -1.05  -10.74 0.72 -1.31 0. 59
(ij 1 5 -0.91 -1.06 -10.8% D.73 -1.33 0. €0
16 ~0.91 -1.05 -10.85 0.78 -1.34 0.58
17 -1.09 ~1.00 -12.57 0. 68 -1.72 0.23
1 B -1.69 ~p.82 -18.06 0.37 ~2.97 -0, 88
2 1 -0. 87 0.29 -13.93 1.47 ~1.42 -0.07
2 2 _ -1.00 0.56  -15,71 0.31 ~1.67 0.52
2 '3 -0.72 0.69  -13.07 0.45 -1.0€ -0. 34
2 4 -0.67 0.€3 -12.41 0.54 -0.926 ~0. 24
CE;Q 2 5 ~0. 68 0.64  -12.585 0. 54 -0.58 ~0. 34
o~ 2 & -0. 68 0.64 —12.59 0.53  -0.99 -0. 33
. 2 7 ~0. 82 D.6E ~13.95 0.43 ~1.26 -0.07
2 8 ~1.85 0.72 -18.29 o.12 . —2.14 0.74
3 1 . —0.10 ~0.75 -13.29 1.72 -0. 27 0.02
3. 2 0.15 -0.28 -12.97 0. 60 0.64 0. 15
3 3 -0, 19 ~0.36  -12.92 0. 85 -0.56 0.03
a4 ~0.18  =0.32  ~-12.96 0.93 -0.53 0.03 -
62;5'3' 5 -0, 18 -0.33 -12.96 0.93 -0. 53 0.03
3 & -0. 18 -0.39  -12.96 0.92 -0.53 0.03
3 7 ~0.10 -0.34 -12.93 0. 80 ~o.28 0.07
3 a 0.17 -0.20 -12.8% 0. 41 D.75 Q.19
4 1 -0.28 -4,78 -16.75 6. 85 -1.37 ~0.90
58 2 ~6. 01 -4.90 -24.16 G, B9 -2.63 -1.07
4 3 1.16 ~3.43 -17.35 3.47 -0.20 -0.77
H 4 1.74 ~3.78 -19.62 341 -0.3% ~0. 54
(2R » = 1.65 -3.81 -19.14 3.63  -0.36 -0.58
4 & 1.€2 -3.85 -19.17 2. 71 -0.39 -0. 58
4 7 -1.31 -3.34 -17.8&0 3.73 ~0.77 ~0.97
4 8 -10.73 -1.70 -12.64 3. 74 ~1.928 -2.19
5 1 -1.08  -0.€0 -14.74 €.53 -1.42 0.72
5 2 -4, 43 2.20 -18.51 5. 42 ~2,33 1.02
| 5 3 0. 86 0.35 -14.13 3, 16 ~-0. 37 0. 66
5 4 1.39 0.53 -15.51 2.08 -0. 47 0. 43
(ffég 5 5 1.24 0.42  -15.30 3. 30 0. 49 0.48
5 6 1.18 0.40 ° -15.34 2.38 -0.52 0. 48
5 . 7 -0. 66 0.81 ~14.18 3. 42 -0.76 0.83
5 '8 6. 54 2.14 -10.51 3.50 -1.51 1.91
& 1 -1.04 -5.61 -10.55 12.06 ~1.97 -0.82
6 . 2 -2.34 -A.01 -39.52 13. 44 -4,04 -0. 85
& 3 -1.45 -6.14 -BP2.55 10,76 0. 67 -1.07
- & 4. -0. 47 -3.49 -11.12 6.73 -0.71 -0.52
(R4 e s ~0. €8 -3.40 -13.39 6. 11 -0.91 ~0. 51
& & -0.68 ~3.42 -12.99 6.22 ~1.01 -0.38
e 7 —0. 92 -3.59 -14.18 6. 31 -1.73 ~0. 42
& 8 -1.66 ~3.96 -18.03 6. 16 ~3.99 -0.52
7 1 -1.32 -2.85 -15.64 10. 48 -4,59 ~0.43
7 2 -0.96 0.BO  -33.67 9.25 -5, 61 ~0.25
7 3 -1.09 -0.53 -22.07 a.02 -3, 40 -0.51
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REACTIONS

NODE  L.C. M X —m A Y em T e = MX = MY -- -MZ -
7 4 -0. 66 -1.04 -12.75 5. 38 -2.78 -0. 327

7 5 -0.50 ~0.58  -13.46 4,77 -3.03 -0. 22
Cjéég.Y & -0. 49 ~0.68 -413.37 4,93 ~2.10 -0, 20
77 J -0.63 ~0.54 -14.23 4,92 -2.68 -0.13

7 B8 -1.01 0.00 -16.63 4. 49 -8, HE 0.09

8 1 -0.68 -5. 04 -5.05 17.99 -1.28 ~1.87

g =2 -1.32 -6.14  -39,38 17.90 ~3.65 -1.23

8 3 ~0. BE -6.53  -37.37 19. 60 -1.83 -1,€6

8 4 -0.97 ~4.91  -21.48 16.00 -1.50 -2.06
ltgs 5 _ -o.28  £3.28  -10.61 11.29 -0.70  -1.42
8 & ~0. 39 -2.94 -13.28 9.76 ~0.95 -1.0R

8 7 ~0. 47 -2.85 -13.2% 2,41 ~1. 40 -0.95

8 8 -0.71 -2.86 -13.94 3, 24 -2.60 -0.95

a 1 -1.35 ~3.61 -21.49 15.7€ -6.37 -1.51

3 2 -0. 91 -1.52 -392.01 12,71 -5, 48 -0. 89

2 3 -0.82 -1.97 -33.04 14,23 ~5.19 -1.41

9 4 -1.30 -2.19% -27.71 12. 44 5. 60 ~1.56
ngéga 5 -0.83 -2.02 -17.56 9,37 ~4,29 -1.24
3 & -0, 66 -1.54  -17.70 7.8R -3, 37 -0. 828

3. 7 -0.EE -1.48 -17.56 7.€R -3, 46 —0. 74

9 & -0, 84 ~1.41 -1iR.06 7. 41 -4, 43 -0. 65

1N 1 -0, 64 4,02 -, 67 20,57 -3, 09 ~1.63

10 2 -0. 51 ~2.24  -BR.45 15,13 -2.81 ~0. 42

10, 3 -0. 80 4,29  -38.4%5 20.0%, ~3.39 -1.04

10 4 -0. 62 -4,.57  =37.11 21.57 2. 58 ~1.64
6259 10- 5 ~Q. R ~3.59 -21.24 17. 69 -2.83 -2, 00
10 & -0. 31 ~2.57  —10.92 12.95 —1. 48 -1.3%

10 7 -0. 40 —2.22  -13.90 11.01 -1.86 -0.921

10 8 -0. 4D -2.13 -13.82 10. 49 ~-2.55 -0. 81

11 3 ~1.00 -3, 42  -25.80 18. 95 -5.90 ~1.43

11 2 -0, 36 -1.97 -32.39 12. 48 ~3. 41 -0, 43

11 3 -0.71 -2.43 -42.79 16, 16 ~4,52 -0. 20

11 4 ~0.74 -2.68  -43.50 17.3 - -5.00 -1.48
622811 5 ~1,06 -2.46  ~31.75 14,96 -5.72 -1.67
11 & -0. 62 -2.04  -21.20 11.52 -3.920 -1.22
117 -0.53 -1.65 -21.06 3, 64 -3,29 ~0.78

11 8 ~-0. 59 -1.57 -20.€9 5,19 -3.73  -D.6€6

12 1 -0.53 -2.40 -13.78 15.70 ~3.54 0.27
12 2 0. 47 -1.38 ~15.54 8. 87 ~3. 1R 0.47

12 3 -0. 26 -2.12  -3i.e2 13,00 -2.43 0.85

: 12 4 -0.E2 -2.70. -42.22 16.59 ~3.72 0.43
(Q§Q1a 5 ~0.49 2.70  -41.77 16.55 ~3. 04 0.03
1?2 € -0. 63 ~1.97 -25.96 12. 48 ~3.28 -0. 320
12 7 -0.27 ~1.38  -15.11 7. 88 -1.93 0.07
12 8 -D. 36 -1.P5 -17.51 7.92 -2.52 0.22

13 1 . ~0.43 -2.15  -24.81 15.01 -2.99 0.24

13 2 -~ ~0. 31 ~1.16 -20.83 8. 34 -a.22 0. 47

13 . 3 -0.04 -1.48 -32.94% 11.30 -1.08 0.71
Ciﬁg 13 4 -0. 34 ~1.76 —42.7R 13.92 -2.47 0. 233
13 5 -0. 30 —1.74 —-42.85 13.74 -2.50 0. 00

13 & -0.51 -1, 42 -30.87 10. 8BS =3.11 -0. 21
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-2. 82
-3.08
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—4.85
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-10.08
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-27. 38
~32.132
-39. B6
-26. 40
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—&1.00
-56. 659
-56.98
-70.20
-80.18
-78.8%5
-65.20
-55.51

—22.75
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~R3. 24
~-23.07
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—-47.85
-54 .90
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-69.924
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—66. 26
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-1, 44

- —1.16
T —1.14
R T § -
-1.40
-1.39
~-1.41

0.1R8
0.53
0. 5&
0.5R
.61
Q.32
Q.44
0. 3d

.23
0,52
D.E4H
Q.62
Q.62

Q.69

0.42
Q.53

-2.49
-1.€8
~1.€5
~1.64
-1.63
-1, €2
-2.22
-2.53

.72
.87
0. 88
¢.82
0.89
0. 84
0. B1
0.77

~3.11
~2. 44
-2. 42
~2. 41

- Bpere 1
- MX -- ~py -
-7.33 -1.67
-7.01 ~1.44
-5.824 -1.23
—2.73 -1.77
~-0.53 -1.24
-1.22 -2, 22
~4,23 -1,.95
-10.06 -4.07
-5.21 -3.25
-5.70 -3.00
-5.27 -2, B6
-4, 57 —-2.299
-1.23 3. 43
-0 B5 -3.e2
-1.60 =-3.75
~1€.22 -2.37
-11.80 -0.5R
-11.692 -0, 322
-11.25 -0.14
-10.51 -0, 01
-7.97 -0, 53
-€. 20 -0, b6
-7.70 -0,25
-23.71 -1.99
~-19.51 ~-0. 65
-19.45 -0. 34
-19.35 .10
-19.320 =0, 09
-18.40 -D.15
~12.34 ~-0.732
-18.5% =082
132,87 -2. 3%
-2.65 -, 70
~-3. 61 -1, 51
-2.52 -0, 32
-2 47 —{2. 34
-B. 56 -0. 36
-2.22 -0.57
-2. 40 -0.75
-13.97 1.46
-13.61 1.84
-12.58 2.01
-13.56 2. 14
-13.568 2-17
12,45 2. 00
-132.54 1.84
-132.73 1.60
-B.97 -4.98
-2.20 -2.75
-7.16 -2. 54
~-R. 146 ~-2.40

-~ PAGE

-D.27
-0.26
-0.2R
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DEROMS BW VLODROP -
¢ PRDJECT & S311D SWINGING TURNS LIFT + WIND - Space 1 - PAGE 1671
REACTIDONS
NODE L.C. - X = - Y == - 7 —-- - MY -- -MY —-- Mz -
26 5 -2.40 -2.13 -€5, 42 -2, 16 -a.37 -0. 27
26, 12 ~2.472 -3.192 -65.57 -2.01 -2.36 -0.23
26 7 ~-2.43 -9.06 -64.24 -R.08 ~-2.51 -0.18
26 =t -2.87 -10.83 -75.27 -R. 09 -2.7R ~-0. 00
27 1 1.51 -3.36 33.77 31.12 -0.48 -0.00
27 P 1.05 -1.06& 1.23 10.66 2.57 -0.00
27 2 1.12 -1.07 1.42 10.587 3.22 -0.00
CT)Z 27 4 1.1% -1.07 1,49 10.80 3,55 -0. 00
27 = 1.17 -1.07 1.54 10.45 3.74 -0.00
27 £ 1.18 -1.0€ 1.57 10. 36 3.89 ~0. 00
27 7 T 1.1m -1.04 1.65 10. 34 3. 87 ~0. 00
27 = 1.00 -1.10 1.24 11.02 1.74 ~-0.. 00
o PR 1 -0.41 -1.068 -133.09 =, 89 -1.81 ~0. 4€
~ff> 28 2 -0, 19 0.45 -105.01% Q.04 -0. 74 -0 42
) 28 3 -0.17 0.46 -108,96 -0.00 ~0, €0 -0, 40
28 4 -0. 16 Q.47 —-108.8% .03 -0.50 -0. 38
kag 28 5 ~0.1& 0.48 -—108.88 -0.05 -0. 47 -0. 38
28 £ ~0.17 0.4 -108.83 -0.08 -0. 52 -0. 40
{ 28 7 ~-0. 21 0.49 -1092.21 -0. 08 -0. 65 ). H2
2% 2 -0.21 Q.42 -107.76 0. 16 -0, B -0.39
29 1 Q.76 ~0. 34 ~6&3. 76 4,972 0.37 -0, B
29 2 0. 31 0. 38 -E5. &1 0.83 0.21 -0. 35
29 3 0.:35 Q.38 ~-G6. 085 0.72 0. 41 -0, 32
29 4 " D.3T7 0. 38 -5E6. 25 Q.74 0. 53 -0. 30 ,
‘ (f%? 29 5 0. 318 0.38 - -5&.37 C0.74 .57 -0, 20
29 £ 0. 37 0. 37 -SH. 4R 0.78 0. 56 -0. 31
29 7 0.35 0. 24 -BE., 49 0. B& Q.46 -0, 24
29 a 0. 26 0. 37 ~55. 43 Q.88 Q.07 ~-0. 32



