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MOMBASA — PTER
Longitudinal deredtion _
Calculation of pillar
action force for bottom of pillar(S.L.S)
B - load . KN | KN m KNm
State - ' N H y M=H"vy
Super E?d_ 6270.0 - - —
structure R 2 2929.2 — - -
Braking - - h14.0 7. 100 3649. 4
Seismic — - 822.0 7.100 5836. 2
23.6X1.00%0.80
- 23.6X0.86X6.00X 5
| Pillar = 453.3 45. 4 3. 000 136.2
Braking 9373.5% H14.0 - 3649.4
Seismic 7044.3 899.5 - 6181.1
action force for bottom of pillar (U.L.S)
\\load NKN HKN Mme
State
Braki 9973.5x1.2 ¥1.15 1 514.0x1.25x1.1 |3649.4x1.25%1.1
oraming o} ~13763.5 ~706. 8 =5018. 0
Seismi 7044,3%1.2 x1.151899.6 X1.5 XI.1 6181.1x1.5 xX1.1
e1smic -y =9721.2 =1484. 1 =10198.8
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K CalcUIatioh of stress for U.L.S.

for action force of one pillar

N = _9721.2/’5 = 1944.3 ®°
H= 1484.1./% = 296.9 kn
M= 10198.8,75 = 2039.8 N
Notice , .this case is abridge for small action force or near

' than_the pillar of Uhulu bridge

“and the Bar arrengement is arrange tollowing below.

AsrzAs‘=Y?z—6“ X2
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Calculatioh Df:stability for Foundation

MOMBASA

— PIER

1) aQtiOn_fofce for bottom of foundation

n Longitudinal direction for S.L.S

— __'Ioad- N o R e
State ~ N i Y M=H -y
Super Rd 6270.0 -~ - -

structure | R £ 2929.2 - - -
Braking - 514.0 | 8.100 4163. 4
Seismic - _ - §22.0 8.108 6658. 2
. 93.6% 1.00% 0. 80
oy 23.6%0.80% X6.00
ngr J 307 n2d 45.4 | 4.000 181.6
e 936X 17.00 x4.00 |
footing 1002 1604. 3 160.5 | 0.500 80. 4
o 118.6%17.00 x4.00
surcharge X 1.00=1264. 8 - - -
~ Braking 12843.1 514.0 - 4163.4
Seismic 19913.9 1060.0 ~ 7161. 0
{2) Longitudinal direction for U.L.S
\\\\\\load .7 NKN H KN MKNm
State | o
Braking 12843.1 x1.2 514.0 x1.25x 1.1 | 4163.4X1.25% 1.1
FAKINE 1 x1.15=17723.5 = 706.8 = 5724.1
oiamio 9913.9% 1.2 1060.0%1.5 x1.1 | 7161.0%1.5 x1.1
CISMIC | oy 15=13681.2 = 1749, 0 =11815.17
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2) Stability of Foundation for

(1) For S.L.S
(a) Braking state
| v

Longitudinal direction.

pmm= it = 0925 < S=130s g gy
7 BI\IIJ (1_%9) 24[1}36:1?7100 x“ijﬁ&?ﬁ%&) B [22:15 ggﬁmé a=350KN/m®
Fs ':_N'H”= 1284;;20'5” = 12,5 > 1.5 0K
{b) SeiSﬁic Stafe
e:%z%?égﬂ* 0.723°™ > .g_: 0.667™
x=—g’— e:%ﬂua 723 = 1.271 ™
2°N . 2X9813.9
Omax = % L='3><1 577 % 17,00 = 304.5 KN/m?* < qga=350 KN/m®
Fs #‘Hu,ﬁgl_fog;g V45 > 1.5 ok
(2) '_Fof U.L.§
a) Braking state
e:%:%= 0.323" < == 0.667"
a5 e B« (20 s o
C Neqo 17723.5%0.50
Fs =NH9: ! 2,3,06.8- = 12.5 > 1.1
h) Séisﬁié state
e=%£%§%i’—'~%: 0.864°™ > —= 0.667"
'x——-g e = %@wo 864 = 1.136"
Gmax = g i\! 7= 3%'1.2;(133?1‘7?00 = 472.3 KN/m* < qa=525.0 KN/m®
Fs _New 13681.2X0.50 _ .o o oK
H 1749 0
Notice : this case is follow the footing of the pillar of Uhuru bridge.

As = Y25-150m '
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MOMBASA — PLER

Crossing direction
1) .Calqulation for Bea&
a) middle span =~ U.L.S

Mu. max =1422.6 Mo

Sy max =1322,§ K from out-put of Computer

section b =80°" h=100 d =86.5 d'=13.5
As = Yas—B" X2 = 4.909X 12¥°=58.90 cn?

_As ~ 58.90 |
= e— e —————— Y == .
P o= X100 =X 100 0.851 %
_0.87fy-As _0.87x41000 X58.90 . fom
* T0la0foub | 0.40 x2500%x80
' . . 26.4 o o
Z = d=F=86.5— = 73,3 < 0.950=0.95 86.5=82.2°" 0K
Mrs=0.87fyAs-2 = 0.87x41000 X58.90 X73.3%10°°

= 1540, 0¥™ > Mus= 1422. ¥V

Mre=0.40fcubx -7 = D.40x2500X80x26.4X73.3x10°°
. = 1548. 1¥*"™ >Mu=1422.6*"™ 0K

Su  1322.5%10°®

= = = : 2
Ve " 50 X805 191.1 N/cm
T 0.851 —0.50 ,
Vea= 59.0 + 15.0 o 0500 ) = BOTG N/cui

- shering bar

- b {Vc —Vca) * Sv

' Asv.‘—?_

0.87fyv
80(191.1 —60.6) x15.0 . 2
- . = 4.0 cm
- D.87Tx 41000
=Asu=Yi16—2" = 4.0 cm? 0K

b) middle fulcrum -
Mu.mix = — 1172, 65" <  Mu.max = 1422, <™

Notice : this case is abridge.
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MOMBASA — PIER

”Crassing-difection
2) Calculation for Pillar ~U.L.S.

Mu.max =0989.5 XNm N =2171. 5N
} + from output of Computer

Su.max =282.8

section b =80°™ h=80 d=172.5 d'=7.5

As =As'=Y,,—10%= 8.042X 10%°=80.42 cn?
e By e 80, .
Ma =M+N ( d—7) =983.5 42171.5(72.5 —) X 107*=1695. 31

(0.87-0.72)fy-As _ { 0.87—0.72) x41000 x80.42

x:—-"

0. 40fcub 0.40 X 2500% 80 = e
' X 7.2 .
Z = d-5=T2.5- "= 68.9°" 5 0.95d=0.95X72.5=6.9°" 0K

Mes=0.87fyAsZ = 0.87X 41000 X 80.42 X68.9x 105
. . ; . . : :1976-4]{“’“ >Ma:16953KNm
Mre={0.72fyAs' (d—d') +0.40fcubxZ )

= {0.72 X 41000 X80.42 XB65.0
+0.40% 2500 80X 7.2 X68.9) X10°5=1940.0%"™ >¥a 0K

A 3 _2171.5X10° \
Asn=Asn' =As 03Ty 80. 42 0BT A1000 19.6 cm
< Asu=Asu' =Yi.—6% = 8.042XE"° = 48.25 cm®
Asu : 48.25
: = R RNV = 0.
P = . .XIUU BU% T2 5 100 0.832 %
N 282.8X10°
T = = - = 8.8 N 2
Ve =90 go xras o 88 Wen
' 0.832 —0.50
<Vca= 50.0 + 15.0 ( 05D ) = 60.0 N/ecm* OK

{194



3) Ca].culaﬁibn for footing -—U.L.S.
a) middle fulcrum

Mu. max =2643.0%""

S max =1215.3 * } from output of Computer

section ~  b=80+2 X91.5=263.0 ¢~
h=100°™  d=91.5 d'=8.5
As = Yas—160°%°(19"°) = 4.909X% 18%°=88.36 cm®
. 88.36 o
p = 253.0><_91.5X100 = 0.367 %
L = 0.87 x41000 x88.36  _ . ..
: ~0.40X2500% 263. 0 oo
12.0
Z =31, 5—«-—§-— 85.5°™ < 0.95%91.5=87.0°m

Mrs= 0.87 X 41000 X 88.36 X85.5X 10"
| | =2694. §¥™™ >Hu= 2643, 0¥

 Marce=0.40%2500x263.0 X 12.0x85.5X10"°
= 2698. 4¥"™ >Mu=2643. 0¥ OK

1215. 3% 10°

= = 2

Ve = 963.0 x81.5 50.5 N/cm
L3867 -1,
< Vea= {35.0+ 15.0 (22 ; 250 £ }xz = 84.0 N/cm® 0K
'b) middle span
-Mu.min: — 1385. 2¥8 . from output of Computer
section b=80 $94.5=174.5 °m
h=100°" d=94.5 d'=5.5

As =Y ,s—150°t°(12%°) = 4.909x 12"°=58.91 cm®

0.87 x 41000 x58.91
0.40X2500X 174.5

12.2

=12.2°™"

x:

=94 5—~2%= gg.5em < 0.95%94.5=89.8°" OK

Mxs= 0.87 X 41000 X58.91 x88.5% 1077
. =1859. 6% >Mu=1385. 2% "

Mnc——U 40><250le74 5 X12.2X88.5x107°
~1884 0%™™ > Mu=1385. 2% QK
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¢) middle span - S.L.S (for check)

Msg.max = 936.8%"™

0.80fy"As  0.80% 41000 X 58.90
X =7 : =7 =38.7°"
—Q“XO.MCHIJ “Q*XU.5U><25OUX8{]
o 38. 17
7 = d*“%?%-_ﬁ““"é‘“—‘= 73.6°™ < 0.95X 86, 5=82, 2°™
Mes=0.80fyAsZ = 0.80%41000 X58.90 X 73.6X10°°

= 1421, 9" > Ms=936. N

Mncz—é——x'u. 50fcubx2=—é—x 0.50X 2500X 80>< 38. 7% 73.6%X 10°°
' = 1424, 1¥M™ >Mu=036.8%"™ QK

1-196°
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SHAPE- OF PARAPET OF MAIN ROAD

1 FOR VERGE

600
225 3001

- Section arer.

- A=060x106-45X0.075% 0.75

O \
| 3 : - QI8 H10. 4030 5006
G - = 0352 m2
= .
N K . |
__PAVEMENT . )
0=tan -BLo0- - 4717722
| I
_ -|ez ton -—3%%8-49 48'20"
y 44 29 —
| 4 TL=R-tan 8- - 0.205™
345 ___ gllo_ 345 ~ 0008 M2
| . 1180 350
o 8671 5
I O O 3
: \ o 9 o
V‘d‘
,J—?AALEMENLr—/ o — -
: - - = Ol

LS00

J

._Sect;on arer

N A _Q___%Lﬂéj__x050+ﬂiﬂ_s_tﬂﬂx0241m|50x0|2

= 0,532 m2



2)

L
1

1

3)

4)

6)

2

1)

)

OAD o
DEAD LOAD
Not e Inputdata : unit=P", W t,t/n
upit=P, ¥  K¥N=p
Parapet for verge
. 2
nL.‘yig.

Parapet for centralreserve

348

8 .
MEE
—PAVERFNT -
E ) (s ©
Pavment o
W=0.06%2. 349, §=1. 35KN/m2 ¥' =0, 06%2.

Main girder

K49, 8m/s2

Wi =1/2%(0. 225+0. 30) %0. 7542, 4=0.
W2 =0. 3%0. 31%2. 4

W3 =1/2%(0. 06+0. 31)%0, 30%2. 4 =0.
¥4’ =0.006%2. 4 =0
LW =0,

W=0.843%9. 8=8. 26KN/=

W1 =1/2%(0. 350+0. 45)%0. 50%2. 4=0.
W2' =1/24(0. £540. 81) 0. 24%2. 4 =0,
. 432
.003
L2798t /m

W3"=1. 540, 1242. 4
Wi =0.0007+2%2. 4

¥=1.278%9,8=12. 52kN/n

3=0.138t/m2

end girder

Wi =2, 3%0. 20%2. 4

W2 =1/24).05%0, 15%2. 4
W3 =0.6%1. 10%2. 4

LU ST I 1}

[\
=

W=2.87749. 8=28. 19KN/m

M}ddle glder ¥= (1 9%0. 2+1. 140, 6) %2, 4%9. 8=24. 46KN/nm

MW =24.46/9.8=2. 496t/

Cross girder.
End cross girder. and’ sopportzn
Pi=0. 6%0. 9541, 325%2. 4%9, 8=17.7
o ¥ ¥ =17.76/9. 8=, 813t
U P2=0. 35%0. 9541, 32542, 4%9. 8=10.
¥ ¥ =10, 36/9. 8=1.057t

LIVE LOAD

HA 1 (center of span)
KEL main P1=38.10KN/m

# P1°=38.10/9.8=3.887t/m

-UDL main Wi=9. 52KN/m2
¥ W1T=9.562/9, 8=0.972¢/n

HA 2 (niddle supprting poxnt)
KEL main P1=38. 10KN/m

# P1"=38.10/9.8=3.887t/m

UDL main Wi=8.51KN/n2

¥ W1'=8,51/9.8=0.868t/n2

L=18. 975418, 975=37. 95m .

ggirder
KN

J6KN

2 W

sub P2=12. TOKN/m
P2'=12.70/9.8=1.296t/m
sub W2=3. 17KN/m2
=3.11/9. 8=0, 324t/m2

"sub P2=12. T0KN/m
P2 =12.70/9.8=1.296t/n
sub W2=2. B4KN/m2
¥2'=2.84/9.8=0. 289t/m2

W=151%(1/L)"0. 475=151%(1/37. 95) 0. 475=26. 8KN/m

W=26.8/83. 15m=8. 51KN/m2

2-4

=0.

B b D
PR

4731/m
223
133

014

843t/ m

480t/m
3163






3)HB 1 (center of span)
HB PO=T75KN # PO =75/9.8=7, 6531/m
KEL main P1=38. 1XN/m sub P2=12. TOKN/m
b P1'=38.10/9.8=3.88?t/m P2 =12.70/9. 8=1, 296t/m
UDL main W1=10KN/m2 sub W2=3, 33KN/n2
M W1 =10/9,8=1.02t/n2 H2 =3.33/9.8=0. 340t /n2

$)H B 2 (niddle supprting point) .
HB PO=78KN 3 PO"=75/9.8=7.653t/m
KEL main P1=38, 1KN/m sub P2=12. T0¥N/n
# P1'=38,10/9.8=3,.88%t/m P2'=12.70/9. 8=1. 296t/
UDL main W1=8,81KN/m2 °  sub W2=2. 84KN/m2
Wi =8,51/9.8=0.868t/m2 W2' =2, 84/9.8=0.289t/n2

3 COMBINATION OF LOADS

1) Base Loads

Dead loadsl (deck loads)

Dead loadsZ {own weight)

‘HALIE (HA1 for side spans)

HAZ = oo - _ _
HB (cosentration loads span L=6m )
HB (cosentration loads span L=11m )
“HB - {cosentration loads span L=16m )
B (cosentration loads span L=2im )
HB (cosentration loads span L=26m )
HB1 (HB1 " distributed loads for side spans)
HB2 (HBl ‘distributed loads )

86606066860

]
3
o

ination Loads
KBl ®+@® -
81 ®+®
HB1 D+
HB1 @+
©+®@
B2 ®&+d
B2 ®+O
B2 D+d
B2 @0
21 HBZ - @+@

2)

SeE868688n

2-5



3. EFFECTIVE WIDTH AND MODULAS
3.1 EFFECTIVE WIDTH

2) Main girder
besbw+1/5
be : effective wldth for flanges
1 : length of moment zero
0. T%Ls or 0.85%Ls’
Ls : spans for connection girders of middle spans
Ls’: spans for connection girders of end spans

ehd spans
" be=0. 60+0. 85%18. 925/5=3, 817Tmn>b=1. 90m (2. 30n)

2) Cross girder
end cross girder ..
A1=1/8+bs=18. 92540, 8/8+0=1, 393m
spporting cross girder
A 2=1/8+bs=(18, 925%2)%0. 2/8+40= 0. 946m
middle cross girder-
A3={n=1) ¥ (I1b+1w)+bs=(11-1)/6% (1. $+0. 60)+0=4. 167n



3.2 MODULAS

UHURD

Main girder

. B B A Y

End girder® 230 20 4600 10

middle gir®’ _ 190 20 33800 10
o)) 60 110 5600 15

End girderZ 11200

middle gir® 10400

CIY=Z 1+ A$Y"2-Z A% (T A%Y/ S A)
= 18261101 = 0,183 :
1¥=% Tc+Z A#Y"2-Z A% (Z A%Y/ T A)
= 16970417 = 6.1170
'.Cross girder .
B H A Y
End cross @ 249.3 20 4986 10
Sopprting @’ 249.2 20 4984 10
| e, 60 95 5700  67.5
End cross % 10686
Sopprting % 10684
IY=3 T ctZ A¥Y"2-Z Ax (Z A%V T A)
= 13246289 @ = 0.132
[Y=5 [ c+Z A$Y 2-S A% (T A%V, T A)
= 13244341 = 6.132
Cross girdér :
: : B H A Y
Middle cro@® - 868.4 . 20 17368 10
; @ 85 g5 3325  67.5
: 20693

'Middle Crox

U I¥=S T e+S AV S A% (RAK T A)
= 12306465 = 0.123

2=

2

A%Y
46000
38000

485000
541000
533000

A%Y
49860

49840

384750
434610
434590

AxY
173680
224438
396118

Aky~2
460000
380000

37125000
37585000
37505000

A%Y"2
498600
498400

25870625
26469225
26469025

A¥Y72
1736800
15149531
16886331

e
153333
126667

6655000
65808333
6781667

ic

166200

166133
4286875
4453075
4453008

e

5784833
25006177
3079810
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