UHURUY ~ PIER

- Calculation of action force for each section

Longitudfnal direction — Seismic state
4100
1600 1800
- Surcharge

for S.1..S

Q0._¢

w=(23.6 X1.00-18.6%1.00)

i
s e

= 42,200 xn/m
SLS
)
o~ <
]25;2 gﬂx\\\\\g{ for U.L.S
iy N © w={23.6 x1.00+18.6x1.00)
b 3les
] : X1.380 = 58.23p ¥ns/m
UL.S

5 1257 /
252 /.

/052

09 3,195

Calculation of bending moment and shearing force

a) for S.L.S.
_ . 2 2

MH%@ ((2x320.1 +179. 9)——ggx42 200 = 295 4xvm

1.50
S=o (320141799 ) — 160 X42.200 = 332.5%"

2 2

M= 0eg — 2800 o 4n 00 = — 25, prnm
8#1.354 X109.9 ~ 1.60 x 42.200 = 1w

2= 244



h) for U.L.S.

1,602 60°

M="== ( 2x505.7 +252.2)-~£—gp~><58.236 = 464, 1¥Nm
1,60 |

S=~é-~ { 505.24+252.2 ) — 1.60 x58.238 = §5]2.8KN
0. 7952 602

M= 125.7 - 1607 o 55 236 = ], 3XNM
0.795

S:H«—z—-"—xmm —~ 1.0 X 58.9236 = e 43, 6N
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UBURU ~ PIER

Longitudinal direction — Seismic state
1)- Cal.cul.at'ion of stress for S.L.S.
section =100°" b =100 d=94.0  d  =6.0°"
As = Yeo— 150°°= 3,1416/0.15= 20.94 on?

: As 20.94
P =—X100 =—
bd " 100 X 94.0

X100 = 0.223 %

0.80X 41000 X20.94
y = % 14.1°m

5% 0.50% 2500 100

14.1
= 89.3°" = 0.95 x94.0=489. 3¢

= 94.0-
Z 403 =

Mrs=0.80X41000 %20.94 X89.3X10"5=513. 3¥Nm> Mg= 295. 48

- 1 -
Mnc:—Z—XU,SUXZBGDXIDB X14.1X89.3X1075=787.0%"™> Mg==295, 4%~
0K

2) Calculation of stress for U.L.S.

_ 0.87x41000 x20.94 g gom
X = 0. 40X 2500 X 100 o

7 = 94,0“__9;2_‘1__: 89.3°™ < 0.95 X94.0=89.3°" OK

Mns=0.87Xx 41000 x20.94 X83.3% 10°°=667. 0XN™> by =464. 1*"

Mae=0.40X2500x 100 X 9.4 X89.3X10"5=2839. 4¥"">Muy=464. 17 0K

512.8x 10°
=T = 64.5 N/cm?
Ve = 00%94.0 /en
0.223

0.25

<Vea= 35.0 ¥ X7 = 2.4 N/cm? 0K
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UHURU - PEIR

Crosé-ing_ direction
1) Calc.ulat'ion for Bean

Mu.max = 1455.] ¥nNm
 Mumin = 1323 5 <Mru=1540.0 *™ ... from peir of Mombasa

0K (As=Y 25— 12%°=58. 90 cm?)

2) Calculation for Pillar
Mu.max =969.5 *m N =2224.358< Mu =089.5 MmN 7] 6K

0K from_ peir of Mombhasa

(As=As's Yaa—6"° =48. 25cm?)

3) Callculétion for fouting

Mu.max = 2648.6 ¥nm < Mgu==2694.8 *"™ .- from peir of Mombasa
0K
As :st—lﬁl}‘"’“(m”‘)):88.36cm2

Mu.min = —1746.3 %80 < Mru=1859.6 ¥™ ... from peir of Mombasa
' 0K
As =Y ,5--150°%°(127°) =58. 91¢cm?
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1)

-4

AD- '
DEAD LOAD
No te Input-data : unit=P" ¥ t,t/m
) unit=P, ¥  KN=P", W #9.8n/s2
Rail And Sleeper

W=4 ALKN/me
W OW =4, 41/9 8=0.45t/n
_Refexence W= G 45t/m :Japanese railway standard

o z_f_zsoo_k &0
2) Ballast Wi 2205 m
o : ' W={2.5+4.0)%0. 4*1/2%2. 0%9.8
=25, 48KN/m
WO0=(4.41425.48)/4. 0
=7, 4TKkH/m2
OW =7, 47/9.8=0.762/m2
3) Coplng
¥=(1.51+1: 31)/?*0 2%2.4%9. 8=6.63KN/m .
Loading point 1=0.705m (flom Copig end)
‘ . W'=6‘53/9ﬂ8=0.5761/m
4) Handrdll ' .' :
¥=0.06%9, 8=0. 59KN/m M ¥ =0.59/9.8=0.06t/m
5) Maln girder . '
‘End girder W={{1.45+1. 8/2)*0 741, 24.65)%2, 4%9_ 8=29 4KN/m
¥ W =29.4/9.8=3.0t/m
Middle gider W={(1.8%0.2+1.2%0.865)%2. 4%9.8=26, 8KN/m
M W =26.8/9.8=2.135t/m
§) Cross gifder-
End cross girder and sopportinggirder
P1=0.6%1. 05%1. 15%2. 449, 8=17. O4KN
¥ oW =17.04/9.8=1, 738¢
P2=0.35%]1:0541.15%2. 449, 8=9, 94K\
¥ W =9,94/9.8=1. 014t
2 LIVE LOAD
1) RU {for 1rail)
P=250KN " ¥=80KkN/m ¥ P =250/9.8=25.5t ¥ =30/9.8=8. 163t
z>.R-LV-.J.— -
P=200KN ¥1=50KkN/m W2= 25KN/m
o )( P 290/9 8=20. 41t W1 =50/5.10t/m W2 '=2.55t/m
) R L e
: P1=300KN ' P2=ISGKN %& P =300/9.8=30. 6t W =150/9.8=15. 31t
Footway load
¥=4. 0KN/m2 ¥ W =4.0/0,408t/m
5)KS16

Pi=156.8KN PZ 103. 9KN
¥ Pi'=156.8/9.8=15t P2°=103.9/9.8=10. 6t
Conference XS16 : Japanese railway standerd
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2,

3.

3.

N
-

3 COMBINATION OF LOADS

1) Base Loads
Dead loadsl
Dead loads?2
Footway :

- RUL (RU Left side)
RUR (RU Right side)
RLiL (RL Distributed load Left side) _
RLIR (RL Distributed load Right side)
RL2L - (RL. Concentrated load Left side)
RL2R (RL Concentrated load Right side)
RL'L  (RL'Left side)
RL'R: {RL'Right side)

- KS16L (KS16 Left side)

. KSISR (KS16 Right side)

r@@@@@@@@@@@@@

oxn b ination lLoads
RLL ()+||
CRLR @D+®
: RU @‘?@
RL  @+@
RLY @+
KS16- ¢D+q3

u'b' C
., ©®, ®,

a e

-
-

g}*v
géo
e

v-@@@6@®a

s s

o, ® ®
EFFECTIVE WIDTH AND MODULAS
1. EFFECTIVE WIDTH

2) Haln girder

be=bw+1/5
be : effective width for flanges
-1 ¢ length of moment zero

0, T¥Ls or 0.85%Ls’
Ls : spang for continuous girders of middle spans
Ls': spans for continucus girders of end spans

end spans .

be=0, 6540, 85#19 05/5 3. 887m:>b 1. 8m(2. 35m)
middle spans

be=0. 65+0. 70*17.?545/5—3.136m2>b—1.8m(2.35m}

2} Cross girder
end cross girder
A1=1/8+bs=19. 04%0. 8/8+0=1. 904m
spporting cross girder
A 2=1/8+bs=(19.04+17. 754)%0. 2/8+0=0. 920m
middle cross- girder
A 3=(n-1)#{1b+1w) +bs=(6-1)/6%{1.8+0. 65)+0=2. 042n



8. 2 MODULAS

RATLWAY
Main girder

End girder®

middie gir®’
D
" End girder® .

middle girZ

B i A Y A%Y
235 20 4100 10 47000
18020 3600 10 36000
-85 120 7800 30 624000
12500 671000
11400 660000

Y= T c+Z A$Y 2-S A% (S A%V S A) “2

Cross girder

End cross @O
Sopprting @’
Pl @

End 6f0ss b

23887387 = 0. 239
Y= TctS A#Y 2-S A% (S AV S A) *2
21549474 = 0.215

B i A Y A%y
250. 4 20 5008 10 50080
244 20 4880 10 18300
60 105 6300 72.5 456750
11308 506830
11180 505550

Sopprting 2

1Y=S T c+tD A#Y 2-Z A% (T AV T A) "2

Cross girder

- Middle cro®
@

16853869 = 0.169
Y= Tc+E ARY2-5 A% (S A%/ A) 72
16692630 = 0.167
B I A y A%V
143. 4 20 8868 10 88680
35 105 3675 72.5 266438
12549 355118

Middle cro®

[Y= T 4T A%V 2-S A% (T A%V S A) 2

13821436 = 0.138

3-0

Aky™2
470000
3e0000

49920000
50390000
50280000

AXY"2
500800
488000

33114315
33615175
33602375

AkY™2
886800
19316719
20203519

le

156667

1200600
9360000
9516667
9480000

le

166933

162667
5788125
5955058

- 5950792

Ie

285600
3376406
3672006
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