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A Authorities and Agencies

ADB African Development Bank

COMESA Common Market for Eastern and Southern Africa (

DAC Development Assistance Committee ( OECD
DANIDA Danish International Development Authority ( )
EC European Communities ( EU )

EEC European Economic Community ( )

EU European Union ( )

OECD Organization for Economic Cooperation and Development (

OECF The Overseas Economic Cooperation Fund JBIC
GNP Gross National Product ( )

IMF International Monetary Fund ( )

IDA International Devel opment Association

JBIC Japan Bank for International Cooperation ( )

JCA Japan International Cooperation Agency

JRA Japan Road Association ( )

MORPW Ministry of Roads and Public Works ( )

NIES Newly Industrializing EconomieS ( )

PWO Provincial Work Office

RD Road Department ( )

RMI Road Maintenance Initiative ( )

SADC Southern African Development Community ( )
SIDA Swedish International Development Agency

UNHCR United Nations High Commissioner for Refugees (

B Other Abbreviations

A Area

AADT Annua average daily traffic
@ At therate

B B

B/D Basic Design

BS British Standard

CBR Cadlifornia Bearing Retio

ClL Center Line

cm Centimeter

c Square centimeter

D/F Draft Final Report

DIN Deutsche Industrie Normen ( )
$ Dollar

Ec Y oung’s modules of concrete
Es Young's modules of steel

Esp Modules of elaticity

Ex Existing



HB
HWL

Kdf/c
Kgf/cn®
Kgf/
Ksh

KE

Km

Km/h

o ck
O sa

W.L

Elevation

Height

HB BS5400

High water level

Coefficient of impact

Kilogram force per square centimeter /
Kilogram force per cubic meter /
Kilogram force per square millimeter /
Kenya shilling ( US$ 74Ksh)
Kenya Pound 1KE  20Ksh
Kilometer

Square kilometer

Kilometer per hour /

Kenya standard ( )

Length

Length

Low water level

Meter

Million

Square meter

Cubic meter

Cubic meter per Second

Mean sealevel

N-vaue or Number of wheel load application

Number of Ratio of Esto Ec

Newton force per square millimeter /
Kilo Newton force per square millimeter /
Percent

Diameter

Prestressed concrete

Reinforced concrete

Scde

Deformed Steel

Allowable stress of concrete

Allowable stress of stedl bar

Ton or Thickness

Width

Water level



Unclassified Road
63,940km

30

B8

B8

1980
1991

8km

B8

150,600km

B8

1997

B8

1998

Classified Road
3,610km

11

15%

B8



2000 1 23 3

2000 27 6 1
1980 7 OECF JBIC
H.P.GAUFF
392m 26m
3 PC 3 RC
T
1licm
0.2mm 150m 0.2mm 120m
0.2mm 30m 0.2mm 120m
1980 10 OECF JBIC
H.P.GAUFF
192m 12m
3 PC
T
22cm
0.2mm 600m 0.2mm 350m
0.2mm 45m 0.2mm 15m




38,000

200

571

(4,000

B8

/

)

50

19

772

14



2-1

2-2
2-3
2-4

2-5

31
3-2
3-3

34

4-1

2-1-1
2-1-2

2-4-1
2-4-2
2-4-3

331
3-3-2

3-4-1
3-4-2
3-4-3

4-1-1
4-1-2
4-1-3
4-1-4
4-1-5
4-1-6

1-1
2-1
2-1
2-1
2-6
2-12
2-13
2-14
2-14
2-16
2-20
2-42
31
31
32
32
32
37
321
321
3-25
3-26



4-1-7 4-26
4-2 4-26
4-2-1 4-26
4-2-2 4-27

51 51
5-2 5-2
5-3 5-2

2-1 A-2
2-2. DFR A-3
A-4
A-5
A-7

B-1
B-5
B-10
B-40
B-56
B-60

o g > v DR






1963
80

2020
(NIES)

1997
1979 83
1984 89 90

(Proposal for
Funding of Kenya's Third Highway Sector Program) 1992 2000

B8
8
8
8

1975

1977 1984 2 1980 1991

3 330 6 192m

2 420 2
1978 1,511 /
1992 3,417 |/ 1982

1978 756 / 1982 1525 / 1992 2,219 /

1997 7 JBIC

1-1



1998

11

1-2

20

92

JBIC

17,000 3,700






2-1

2-1-1
1)
1963
80
8

2020 (NIES) 2020

— (1994 COMESA
)

2)

a Road Maintenance Initiative (RM I)

Road Maintenance Initiative
1987 RMI

2-1



b

Tne Roads 2000 Maintenance Programme

RMI 1990 9
1997 1991 RMI
RMI
2000 2
- Tne Roads 2000 Maintenance Programme
SIDA 35 SEK 1997-2000
(270 Ksh)
EC 700 Ksh 1998-2001
KfW of Germany 15 DM 2000-2005
( ) (550 Ksh)
DANIDA 81.6 DKK 1999-2004
( ) (776 Ksh)
30 Us$ 2001-2005
(20,000 Ksh)
ADB 10.7 UA 2001-2005
(870 Ksh)
uUS AID 800 Ksh 2000-2004

ROAD2000 Maintenance Stretaegy (A Brief on the Strategy )

2-2
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3)

150,600km
63,941.9%km

1997

30000

25000

20000

15000

10000

5000

-2 12

Classified Road

3,610.9km

(Km)

Unclsdfied Road
2,670.9km

MORPW

15%

1990

1991

1992

1993

1994

1995

1997

As

As

As

As

As

As

2607.9 971.0
1307.6| 1442.9
2293.4| 5476.4
1041.4{10066.7
512.4|25756.6
180.5|10627.7

2607.9| 9710
1364.2| 1377.7
24246 5402.5
1148.4{10006.8
593.4|25816.2
184.9]10674.9

2667.1] 10238
1403.3| 13448
2502.9] 54525
1170.5]10049.6
665.3|25848.9
212.3]10779.2

2667.1 1023.8
1403.3| 1344.8
2502.9| 5452.5
1170.5/10058.4
665.3|25956.5
212.3]10872.9

2697.2 9579
1403.3| 13448
2590.0[ 5568.4
1187.0{10905.6
712.7|125993.6
213.5|10905.2

2653.0
1304.4
2561.7
11838
749.3
219.5

957.9
1366.5
5468.9

10155.0
263215
11000.4

7943.2[54341.3

8323.4154249.1

8621.4]54498.8

8621.4{54708.9

8803.7|55675.5

8671.7

55270.2

3,344

Ksh

98/99

1997

25




1995 1997 3

30
5m 15m
5
MORPW
B8 PC 171.0

D511 RC 88.4m
D511 RC 80.0m
B7 100.0m
N.P. 138.0m

RC 80.0m
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4)

5
MORPW
2-1-2
1
73 79
80
IMF
80
94 3.0%
95 GDP

B8
B8
2
B8
Bridge Saperintending Engineer
10 GDP 8%
80
77
80
82 84 GDP
5% 91
91 21% 92 05% 93 0.2%
93

48% 96 4.6%

2-6
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8 GDP 3 6
1960 70
1997 OECD
9.2%
GDP 4.6% 2.3%
4.4% 1997 1.2% 3.7% 1.9%
11.6%
1993-1997 GDP - L.
30% 19% 12
10% 1993 1997
GDP
— GDP (1993-1997) KE million(%)
1993 1994 1995 1996 1997
1 4,425(31) 5,581 6,080 6,562 7,372(29)
2 1,420(10) 1,808 1,946 2,282 2,592(10)
3 655(5) 743 799 879 938(4)
4 127(1) 164 191 220 233(1)
5 1,921(14) 2,401 3,238 4,145 4,974(19)
6 992(7) 1,263 1,516 1,774 1,901(7)
7 1,398(10) 2,016 2,356 2,806 3,173(12)
8 1,195(8) 1,343 1,508 1,755 2,047(8)
9 2,075(15) 2,223 2,698 2,895 3,485(13)
10 | GDP 14,185(100) 16,903 19,706 22,446 | 25,750(100)
Statistical Abstract 1998
1993 1997 —
1982 —

2-7



(1993-1997)

1994 1995 1996 1997 1998
1 26.8 27.5 28.3 29.0 30.0
2 | GDP % 3.0 4.8 4.6 2.3 1.8
3 | GDP KE mn 20,034 23,204 26,331 31,047 34,948
4 KE mn -1,472 -2,891 -2,514 -3,511 -3,830
5 | Money Supply KE mn 10,291 11,554 13,391 14,703 15,187
6 KE mn 10,180 12,437 13,606 15,7737 17,012
7 | Coffee ton 82 96 103 68 51
8 | Tea ton 209 245 257 221 294
9 [ Maize ton 316 401 296 205 218
10 | Wheat ton 105 126 130 124 177
11 | Sugar-cane ton 3,569 3,826 3,870 4,278 4,661
12 KE mn 19,428 28,820 28,820 33,762 38,836
13 KE mn 1,456 1,591 1,611 1,657 1,983
14 | Cement ton 859 1,065 1,162 1,137 1,072
15 ton 2,009 2,067 2,231 2,175 2,199
16 mn kwh 3,205 3,289 3,478 3,625 3,721
17 KE mn 1,405 1,250 1,280 1,132 875
18 17,928 22,224 28,664 29,893 31,718
19 mn ton-Km 1,172 1,456 1,219 1,068 1,111
20 2,773 2,675 2,691 2,835 2,873
21 1,505 1,557 1,619 1,647 1,665
22 | GDP Per capita KE 632 715 792 919 1,013
Economic Survey 1999
— 1982 (1993 1997)
1994-1998
1994 1995 1996 1997 1998
(%)
167 175 200 174 173 0.9
144 168 167 177 179 5.6
101 95 93 102 100 -0.2
468 474 517 575 613 7.0
92 120 113 108 112 5.0
87 88 88 107 107 5.3
Economic Survey 1998
1993 1997
1993 1997
30%
1993 1997
UAE

2-8




— ( 1,000KE )
1993 1994 1995 1996 1997
11 2,008,220 | 55% | 2,124,963 | 2,456,271 | 3,118,075 | 3,046,129 | 53%
933,659 26 844,069 899,473 1,135,228 1,206,295 21
551,510 15 652,897 722,132 821,360 842,802 15
269,580 7 277,002 327,192 448,553 434,420 8
86,393 2 95,309 84,444 164,661 153,780 3
96,753 2 84,723 123,923 192,580 131,024 2
] 654,791 18 696,803 777,651 | 1,023,891 | 1,115,222 19
335,722 9 253,432 219,061 350,910 513,381 9
36,374 1 70,329 96,734 98,764 109,844 2
49,606 1 78,330 66,369 79,960 68,552 1
36,281 1 33,120 29,414 40,713 36,154 1
1 919,298 25| 1,345,939 | 1,420,005 | 1,583,082 | 1,539,509 27
223,931 6 297,777 367,539 424,992 441,260 8
65,030 2 81,656 80,870 127,215 114,467 2
52,649 2 79,091 88,637 100,351 103,863 2
29,182 1 43,372 63,617 70,824 69,756 1
22,351 1 36,299 32,627 41,194 56,756 1
] 3,625,106 | 100 | 4,170,724 | 4,656,184 | 5,696,299 | 5,722,973 100
Statistical Abstract 1998
— ( 1,000KE )
1993 1994 1995 1996 1997
325,976 9% 510,014 700,833 875,033 817,068 14%
254,185 7 425,709 550,438 682,679 696,778 12
590,028 16 495 828 485,931 616,360 693,918 12
266,760 7 332,616 368,673 440,988 382,528 7
145,650 4 182,013 214,228 31,998 284,089 5
255,513 7 296,068 317,733 261,601 257,325 4
66,114 1 240,243 150,744 101,186 172,706 3
USA 136,501 4 146,753 131,624 158,691 168,741 3
72,882 1 81,790 91,841 98,997 128,473 2
66,108 1 78,454 78,690 102,500 111,576 2
Statistical Abstract 1998
— 1,000KE )
1993 1994 1995 1996 1997
] 300,940 | 6% 833,760 309,267 571,258 | 1,160,529 | 12%
11,292 0 292,423 6,374 3,637 630,941 7
153 0 125,882 116,971 318,883 210,223 2
( )] 147,784 3| 143,143 188,453 187,859 221,201 2
] 1,275,799 | 25| 942,421 | 1,035,868 | 1,381,819 | 1,528,363 16
946,534 19 720,383 579,629 675,200 841,253 9
90,400 2 80,958 142,267 256,403 242,631 2
59,990 1 43,735 124,237 199,279 185,562 2
] 190,762 4 263,029 377,367 417,215 385,038 4

2-9




] 994,049 20 898,586 1,364,842 1,427,008 1,435,557 | 15%
194,600 4 213,240 462,805 364,070 366,845 4
273,555 5 173,627 237,377 257,839 278,152 3
166,600 3 170,605 120,563 241,373 218,942 2
160,045 3 155,074 274,208 245,658 212,824 2
] 735,976 15 759,576 1,356,634 1,320,668 1,365,318 14
300,931 6 310,583 513,104 481,678 537,938 6
154,273 3 157,040 282,814 228,895 306,444 3
33,670 1 49,866 170,986 106,732 186,515 2
57,894 1 67,959 119,934 204,964 127,818 1
] 1,167,374 | 23| 1,595,070 | 2,747,110 2,647,157 | 2,874,168 30
278,219 5 338,856 562,859 638,752 546,130 6
87,167 2 105,931 220,028 186,804 413,474 4
/ 187,995 4 323,053 606,742 578,818 398,109 4
85,731 2 156,015 294,837 218,854 313,138 3
34,721 1 48,331 77,735 63,756 301,652 3
] 5,056,419 | 100 5,753,988 7,758,424 8,424,308 9,533,676 100
Statistical Abstract 1998
— ( 1,000KE )
1993 1994 1995 1996 1997
602,384 | 12 757,631 980,512 1,113,226 1,077,845 | 11%
%
UAE 759,067 16 643,634 520,327 693,016 950,607 10
383,005 8 496,773 852,926 625,412 718,012 8
361,515 7 357,574 528,616 512,276 636,395 7
233,846 5 136,461 282,233 423,489 510,803 5
136,475 3 217,067 416,138 480,643 410,465 4
212,450 4 232,224 348,717 412,895 355,504 4
123,160 3 163,933 222,064 239,211 237,965 2
228,089 4 175,326 456,990 274,685 231,748 2
68,689 1 76,401 159,613 145,298 185,868 2
Statistical Abstract 1998
4)
a)
Coast Province Taita Kwale Mombasa Kikifi Tana River Lamu
6 District Taita  Tana River 4
Malindi
Kilifi
Mombasa Nairobi Al109 Mombasa  Likoni Lunga Lunga
Al4 Mombasa  Kikifi Malindi
B8 3

C Primary Road Secondary Road

2-10



14% 8% 9%
70km/k m?2
1989
Mombasa
km?2 ( ) (km?) (km) | ( /k m2)
Coast 84.1| 14.4% 1,882 8.5% 83.0 | 14.6% 5,859 70
North Eastern 126.2 21.7 382 1.7 126.9 22.3 4,852 38
Eastern 154.3 26.5 3,878 17.6 155.7 27.4 12,991 84
Central 13.2 2.3 3,207 14.5 13.1 2.3 7,736 586
Nairobi 0.6 0.1 1,363 6.2 0.7 0.1 385 642
Rift Valley 182.4 31.4 5,126 23.2 168.8 29.7 20,055 110
Nyanza 12.5 2.1 3,609 16.3 12.5 2.2 7,200 576
West 8.3 1.4 2,618 11.9 8.2 1.4 4,049 488
Kenya Total 581.8 100.0 | 22,067 100.0 568.9 100.0 63,127 108
Statistical Abstract 1998
1989
District Land Area Population Density
(km?) in 1989 (per km?)
Kilifi 13,006 619,546 47
Kwale 8,260 395,118 48
Lamu 6,818 58,571 9
Mombasa 282 471,858 1,673
Taita 16,965 213,801 13
Tana River 38,782 132,471 3
Sub Total 84,113 1,882,365 22
Statistical Abstract 1998
Coast Province District
District 1989 1995 2000 2005 2010
Kilifi 619,546 712,302 795,439 842,451 875,938
Kwale 395,118 454,189 501,795 562,328 542,472
Lamu 58,571 67,644 74,987 78,893 81,532
Mombasa 471,858 544,674 603,584 740,480 898,599
Taita 213,801 251,921 283,353 302,003 315,936
Tana River 132,471 155,373 174,177 185,117 193,086
Sub Total 1,882,365 2,186,103 2,433,334 2,675,332 2,907,569

JICA Road Network Development M/P Study in Kenya ,1995
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1997
(1997 )

301 (1) 688 (22.9%)

15.5% (3) 43.7 (14.5%) (4)
(6.1%)

(IDA)

15
Consultative Group for Kenya

1979
1997
33.5
1998

— (1998

DAC

(2)  46.6

(10.5%) (5) 18.3

19
ADB UNHCR
1980 CG

(ADB)

MORPW

(Ksh)

848,959,000

1,575,434,000

1,090,000,000

1,120,641,000

1,167,644,000

/0PEC

869,761,000

314,083,000

1,536,314,000

868,433,000

KFW

1,666,102,000

1998

MORPW

Ksh

556,502,750

448,644,000

(EV) -

346,644,000

252,574,000

(EV) -

519,602,000

220,000,000

(EV) -

583,757,000

(EV) -

504,589,000

520,588,000

KFW -

642,545,000

KFW

224,643,000
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2-3

D
1964
94
ODA
1,736.25
706.69
621.07
2)

95
1998 EN
1998 EN
1998 EN

(E/N :
6.00 59
5.96 63
5.47
18.40
61.00 57
78.50 61
65.23
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2-4
2-4-1

D

Mombasa Kilifi

Kwale,Mombasa,Kilifi,Tana River,Lamu 5
Mombasa Mombasa Harbour
Mtwapa Creek

Mombasa — Mombasa Island
21 km?
Kisauni B8
126 km?2
— Mombasa
km?2
Mombasa Island 21
Kisauni 126
Likoni 64
Changamwe 71
282
2)
Mombasa 8m 100m
123m Kisauni
Nguu Tatu Hills
3 6km Mombasa Island
Kisauni Mtongwe Changamwe
Kisauni
100m B8 Bamburi
Mombasa Island
Nyali Mtwapa Makupa Kepevu
Mombasa
Island Likoni Al4
Kilindini
Mombasa
3)
30.2 20.7
9 82% 65%
60% 3 6
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1,2700mm 5 6 5
375mm 6 10
12 1
Mombasa
Mombasa
Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Nov | Dec
'90 316 | 326 | 32.0 | 31.1 | 28.7 | 28.2 - 276 | 28.7 | 295 | 30.0 | 31.1
91 320|330 | 328 | 326 | 281 | 284 | 279 | 274 | 28,6 | 299 | 30.6 | 31.3
'92 321|332 (325 | 317 | 294 | 268 | 27.1 | 27.2 | 28.1 | 29.7 | 305 | 243
'93 311|326 | 32.7 | 316 | 30.1 | 28.2 | 27.6 | 27.3 | 28.1 | 295 | 31.3 | 31.6
'94 335|335 | 331|302 | 284|284 | 271 | 28.0 | 27.1 | 29.8 | 29.7 | 30.9
'90 237 | 240 | 246 | 238 | 222 | 21.2 | 20.8 | 20.2 | 21.1 | 22.7 | 23.1 | 234
'91 23.0 | 23.0 | 239 | 244 | 227 | 211 | 20.7 | 19.8 | 193 | 21.0 | 228 | 23.1
'92 227 | 232 | 233 | 23.8 | 222 | 20.8 | 194 | 19.0 | 20.2 | 21.1 | 22.0 | 16.0
'93 223|218 | 22.8 | 233 | 222 | 206 | 193 | 19.2 | 194 | 21.3 | 221 | 225
'94 227 | 225 | 233 | 226 | 21.3 | 20.1 | 19.2 | 19.2 | 198 | 215 | 211 | 214
Statistical Abstract 1998
Mombasa (12 %)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1991 62 55 59 59 77 64 69 69 63 64 67 69
1992 58 56 59 67 71 67 69 68 67 62 67 69
1993 69 58 59 65 68 70 65 66 64 68 63 64
1994 57 56 58 64 77 64 69 67 70 71 75 76
1995 68 53 55 66 72 66 - 62 60 68 70 67
Statistical Abstract 1998
Mombasa ¢! )
Jan | Feb [ Mar | Apr | May | Jun Jul Aug | Sep | Oct Nov | Dec
1991 9.0 10.0 9.5 10.3 4.6 6.8 59 6.5 8.4 7.3 8.2 -
1992 8.8 8.1 8.4 6.3 6.9 7.2 5.7 6.9 6.5 7.9 8.7 7.6
1993 5.8 8.9 9.1 9.5 7.1 6.0 7.5 7.6 8.4 7.8 8.9 8.2
1994 9.5 8.8 9.3 7.6 4.4 7.1 7.1 8.6 7.2 - - -
1995 8.4 8.6 8.6 7.9 5.2 8.0 - - 8.0 8.9 - -
Statistical Abstract 1998
4)
Kisauni,Bamburi,Mwakirunge,Utange Likoni
Kilindini Sand
Mtongwe, Mbuta Likoni
Kisauni

Mwakiriunge  Jomvu

2-15



5)

Kilindini
Kilindini
Kilindini
1 22 4:59 3.81 22 11:10 -0.05m 3.82m
2 20 4:50 3.76 21 11:28 -0.03m 3.81m
3 21 17:28 3.73 21 11:04 0.08m 3.65m
4 5 17:37 3.83 6 11:14 0.11m 3.72m
5 5 17:13 3.92 23:24 0.11m 3.81m
6 3 16:56 3.89 3 23:11 0.08m 3.81m
7 2 16:45 3.84 2 23:00 0.08m 3.78m
8 1 17:20 3.84 30 23:06 -0.01lm 3.85m
9 29 5:03 3.78 29 11:00 0.07m 3.71m
10 28 4:38 3.80 27 10:10 0.11m 3.70m
11 14 5:21 3.82 13 11:00 0.02m 3.80m
12 12 5:13 3.81 12 10:50 0.01m 3.80m
2-4-2
1)
Coast Province Taita Kwale Mombasa Kikifi Tana River Lamu
6 District Taita Tana River 4
Malindi
Kilifi
Mombasa Nairobi A109 Mombasa Likoni Lunga
Lunga Al4 Mombasa  Kikifi  Malindi
B8 3
2
C Primary Road Secondary Road
2)
14% 8% 9%
70km/k m?
1989
Mombasa
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km2 ( ) (km?2) (km) | ( /k m2)
Coast 84.1 14.4 | 1,882 8.5 83.0 14.6 5,859 70
North Eastern 126.2 21.7 382 17 126.9 22.3 4,852 38
Eastern 154.3 26.5 3,878 17.6 155.7 274 12,991 84
Central 13.2 2.3 3,207 145 131 2.3 7,736 586
Nairobi 0.6 0.1 1,363 6.2 0.7 0.1 385 642
Rift Valley 182.4 314 5,126 23.2 168.8 29.7 20,055 110
Nyanza 12.5 2.1 3,609 16.3 12.5 2.2 7,200 576
West 8.3 14 2,618 11.9 8.2 14 4,049 488
Kenya Total 581.8 100.0 [ 22,067 100.0 568.9 100.0 63,127 108

Statistical Abstract 1998

— 1989

District Land Area Population Density

(km2) in 1989 (per kmz2)
Kilifi 13,006 619,546 47
Kwale 8,260 395,118 48
Lamu 6,818 58,571 9
Mombasa 282 471,858 1,673
Taita 16,965 213,801 13
Tana River 38,782 132,471 3
Sub Total 84,113 1,882,365 22

Statistical Abstract 1998

— Coast Province District
District 1989 1995 2000 2005 2010
Kilifi 619,546 712,302 795,439 842,451 875,938
Kwale 395,118 454,189 501,795 562,328 542,472
Lamu 58,571 67,644 74,987 78,893 81,532
Mombasa 471,858 544,674 603,584 740,480 898,599
Taita 213,801 251,921 283,353 302,003 315,936
Tana River 132,471 155,373 174,177 185,117 193,086
Sub Total 1,882,365 2,186,103 2,433,334 2,675,332 2,907,569

JICA Road Network Development M/P Study in Kenya ,1995

3)
a)
Mombasa 3080" 4010’ 39060’ 39980’ Mombasa
Mombasa Island 21 km?
Kisauni
B8 126 km?2
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b)

c)

Linkoni

d)

1989

2001
5%/
Mombasa (
1989 1997 1999 2001
Mombasa Island 127,720 162,064 173,404 183,065
Kisauni 153,324 194,541 208.711 219.005
Likoni 67,240 85,479 91,765 96,377
Changamwe 113,469 144,247 154,167 162,638
461,753 586,331 628,047 661,085
Mombasa District Development Plan 1997-2001)
Mombasa ( / km?)
1989 1997 1999 2001
Mombasa Island 6,028 7,732 8,210 8,717
Kisauni 1,217 1,547 1,643 1,744
Likoni 1,050 1,336 1,418 1,506
Changamwe 1,589 2,032 2,157 2,291
1,637 2,082 2,210 2,347

Mombasa

Banburi Cement

MOPWH

Mombasa District Development Plan 1997-2001)

Mombasa Island, Changamwe, Kisauni

Nairobi-Mombasa
) Mombasa-Lunga Lunga

(A109
(Al4 )
C D

Mombasa
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12,000ton/

) Mombasa- Malindi

109.6km
Mombasa

(B8



Kisauni Likoni

Mombasa

Mombasa

Mombasa

Mombasa Kilindini

B8

Malindi B8
B8

B8 Mombasa Malindi
1980
1995

Mombasa Malindi
2

Kilindini
Malindi
10km
Malindi 8km
110km
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Mombasa Kilifi

1991



2-4-3

2000
8,200

240

13

260
1992
500%

B8

38,000

3,400

70

1980

392
26m 3

+3
RC

55

1980

192
12m

w

500m

8275 (2000
1,511

)
(1978

)
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H.P.GAUFF
391.65m
25.89m 9.5mx 2 + 2.695mx 2 1.5m
90m+150m+90m
21.65m+20m+20m
¢ 2000,¢ 1200
class60(DIN), BS153 HA HB  25unit
class 45(BS)
class 30(BS)
BS 1144
85/105
H.P.GAUFF



192m

12m 7.5m 2 + 2.25m
40m+112m+40m
2
@ 2000
BS153 HA HB  45unit

class 30(BS)
class 25(BS)

BS 1144

85/105
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Height of New Nyali Bridge

P3 P2 CL P1 A2
18.0

17.8
176
17.4
17.2
17.0
16.8
16.6
16.4
16.2

160 b v e

Malindi M mb:és
4—- Distance(m)

Height(m)

14.02.00 —e—Ofiginal ——15.11.81

- o o

H.B. GAUFF 2.5cm

04% 1.0



25



26




2/3

50

03

0.3

0.3

0.2

0.1

172

50

02

0.1

02

25

25

30

1,000mm

1,000mm

20mm

50mm

10mm

5mm
10mm

20mm

300mm

100mm

200mm

3,000mm

5mm
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10mm

20mm
300mm
100mm

300mm
5mm

20 20 15 15
20 20 15 15
10 10 5 5
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T/2}/666]

T/94666T

T/2}/8661

T/91866T|

T/2}/L66] '
T/91166T|

Relative Differences in Height of New Mtwapa Bridge

T/2}/9661

T/94966T]

23.9.87
26.1.88
—K—27.9.88
——31.1.89

——29.9.89
30.1.90

1.3.96

—&—8997

T/2}/S661

T/9566T|

—&—Original
—&—159.81
—e—25998

A2 (12200

Mombasa

T/2}/ 7661

/947661

1/2}/€661

T/94€66T|

T/2}/266]0

/942661
T/2}/1661

P2

T/94166T]

T/2}/066]

T/94066T|

T/2}/6861

CL

T/94686T]
1/2}/886

T/94886T|
/2171861 p

/941861

P1

T/2}/986
1/9/986T]
1/2}/5861
1/9/586T| A'

1/2}/v861 al

Al

Malindi

T/94¥86T)

0.35

<
<

e
<

1/72}/€861 o

-0.05
-01
-0.15
-02

= -025
-0.45
-05

[
saoualaplg 1/9{€86T] )

/2] /2861 o

(w)ybreH u

T/94286T]

T/2}/1861

T/94186T| .

T/2}/086]

H.B. GAUFF

H.P. GAUFF
29

7%

4.4cm

-0.05
-0.1
-0.15
-0.2
-0.25
-0.3
-0.35
-0.4
-0.45
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11

11

11

13

12

N-SP-SS-E
N-SP-SS-E
N-SP-SP-E
N-SP-SP-E
N-SP-CP-E
N-SP-CP-E
N-SP-CP-E
N-SB-A1-N
N-SB-A1-N
N-SB-A2-S
N-SB-A2-S
N-SB-P3-S
N-SB-P3-S

12

13

12

13

10

M-SP-SS-E
M-SP-SS-E
M-SP-SP-E
M-SP-SP-E
M-SP-CP-E
M-SP-CP-E
M-SB-A1-S
M-SB-A1-S
M-SB-A2-N
M-SB-A2-N
M-SB-P1-S

M-SB-P1-S

M-SB-P2-N

M-SB-P2-N

M-SB-P2-N
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New Nyali Bridge

-250 E -350
-350 E -450
-250 E -350
-350 E -45C
-250 E -350
-250 E
-250 E -35C
-250 E -350
-350 E -450
-250 E -350
-350 E -450
-350 E -450

E _-450

New Mtwapa Bridge

-250 E

E -450
-250 E -350
-350 E -450
-250 E -350
-350 E -45C
-250 E -350
-350 E -450
-250 E
-250 E -35C
-250 E -350
-350 E -450

-250 E

-350 E -250

-450 E -350
E -450
E -450
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cl” kq/m3

@ mm
50 2 0.035 0.021 0.013 0.069
50 3 0.040 0.016 0.010 0.066
50 5 0.026 0.014 0.009 0.049
50 7 0.029 0.014 0.008 0.051
50 10 0.025 0.015 0.009 0.050
50 12 0.038 0.010 0.006 0.054
100 1 0.065 0.034 0.021 0.121
100 3 0.019 0.018 0.011 0.048
100 9] 0.027 0.016 0.010 0.053
100 7 0.026 0.014 0.009 0.049
100 9 0.022 0.016 0.010 0.049
100 11 0.026 0.009 0.006 0.041
100 13 0.021 0.021 0.013 0.055

51N/mm?

Ec=23kN/mm?
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(Hz)
Ec=23kN/mm* | Ec=28kN/mm° | Ec=33kN/mm°*
1 1.30 1.19 1.31 1.43
1 2.86 2.76 3.04 3.31
1 1.91 2.00 2.21 2.40

(H2)

1
— :
% 30
(kN/mi?)

35

(H2)

2.4

20 25

30
(KN/mi?)
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1.6

20

25 30 35
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81%

70% 75%
3.6%
7:00 9:.00 Kilifi— Mombasa
19:00 Mombasa- Kilifi Mombasa |sland
Kisauni Nyadli B8 E949
11km
38,263 8,275 Mombasa
— 1
1984 1,027 859 383 68 173 2,510
1988 824 1,375 272 60 162 2,693
1992 1,001 1,802 344 73 197 3417
2000 2,701 4,967 197 264 125 8,275
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kgf/cm2

160

120.0 kgf/cm2 110.0 kgf/cm2

120 (ot e
........_..._........_....;. R & .
. e
" BS5400 .
80 . 99.0 kgf/cm2

40
) L]
0 J « et :
o0 ... __16.0 . 32.0 480 __ ___64.0 . . .80.0 _  _ 96.0
-15.0 kgf/cm2
-40 ©
MD
| M- k] DR
m@mm@m@ma@l:}aaoaaaoaam
I I I I I
6.0

N/mm2

2.0

0.0

4. IN/mm2

4.0N/mm2

-t - 1.3p+2.5L
—-—-- 1.0D+2.5L
—-0-- 1.7 DiL
A
0.0 16.0 32.0 48.0 64.0 80.0 96.0
[ ]
IRAI. ¥ LM

Wﬂ!ﬂ@mﬂﬂ'mﬂ@'lﬂﬂﬂﬂﬂ]ﬂ@lﬂ!m

il RnEnE==a=
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35.0 r

32.0
.;.A...
ll: \: A
30.0 \ PN 32.0 kgf/cn2
['S \ /N
N p A , N
~ 25.0
e
O
2
£20.0
15.0
10.0
5.0
0.0 . . . . . .
0.0 16.0 32.0 48.0 64.0 80.0 96.0
X
e =
m@ﬁiﬂ@mm@@@li@@ B ¢ @ @& O & @
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60km/h

42m
(ton] 150m
BS(25) 6.25 346 1.00
TL-20 OECF JBIC 8 588 1.70
34ton MORPW 5 342 0.99
A 8 528 1.53

A 42m A 42m A
—> (1 <> (1 <———> [ K——

150m
(ton] 112m
BS(45) 11.25 299 1.00
TL-20  |OECF __ JBIC 8 264 0.88
34ton _ |MORPW 5 150 0.50
A 8 278 0.93
34 42m 34 42m 34
C_1 ] 1
]
112m
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1963

80
8
2020 (NIES) 2020
1997
1979 83
1984 89 90

(Proposal for Funding of Kenya's Third
Highway Sector Program) 1992 2000

30

B8
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30.2 20.7

82% 65%
1,100mm
60% 3 6 5 6
375mm 6 10
12 1
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1998/1999
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(kgf/m3) (kgf/m3)
7,850 2,350
7,250 2,150
2,800 2,300
2,500 800
2,500
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15 40

o
Grade 45 45 N/mm?
Grade 30 30 N/mm’
Grade 25 25  N/mm?
(6)
SD295 295 N/mm°
SD345 345 N/mm*
SBPC 85/105 85 N/mm’
19S15.2 160 N/ mm?
SM490Y 315 N/mm?
SM490Y 315 N/mm?
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9.5mx 2 X 7.5m 2
2.695mx 2 2.25m
1.5m
HA,HB HA,HB
(00] (00]
~2.5% - 2.5% -
55mm 55mm
¢ 1000 ¢ 200mm
2
¢ 2000,¢ ¢ 2000
1200
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0.2

0.2mm
! PO
(mm)
2 o
0.2
0.2
0.2
2 o 0.2mm
02 mm
2

30mm
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0.2mm

0.2mm

o o
(@]
(@] (@] X

O O o

(e} o

X o)

(@] o)

) e}
P97
mm

mm
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o ck 300 kgf/cm2

-36 kgf/cnf < o ca < 0.4fcu = 120 kgf/cm2

-12 kgf/cm2 < ocac< 110 kgf/cm2

DIN4227

o la < -16 kgf/cn’
ola<-8 kgf/cm2
T a < 62.5 kgf/cn
Tac<4.5 kgf/cm2

Tm<40 kgf/cm2

——
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BS5400
1.1x 2.5x%
Su - Sc - Ss - Sp
Su 1.3D 2.5L
Sc
Ss
Sp:
1.1D+2.5L
m m x
6.092 0.4 4.874 2199.6
(e} - (e}
Sc k 1¢c w Sh* Aw gs sin® cosB
TC 4.5 kgf/cm? Aw cm?
gs
a cm
X
m kgf kgt kgf kgf
6.092 0.4 4.874 2199560 0 315619 1883941
-
L] L] ]

IFGIEI@@EDGEQ!$JJGWE@E'GIIBG
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92

2 630
3 3.6
73.5
2 5.8
73.5
2 3,156
46
14
294
294
2 17
2 3,864
19515.2 ton 17
52
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( )
Ministry of Land

(Road Department)

13,000
1,800
50
50

1999 2

(Bridge Branch)
PWO : Provincial Works Officer
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Road Department

ADB

EC
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Chief
Superintending Engineer Senior Superintending Engineer:
Superintending Engineer

PROVINCIAL WORKS OFFICER

PWO
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1,769
50 52

1999/2000

1993/94 94/95 95/96 96/97 97/98 98/99 99/2000
3,205 3,050 2,466 2,430 2,124 1,814 1,769
111 111 109 105 87 58 50
150 151 122 105 90 87 52
MORPW
Engineers
Technician Engineers Architecture  Quantity Surveyor
4 Engineers
4
1 Kenyan Institute of
Engineers

Technician Engineers
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(RECURRENT)

(DEVELOPMENT) 94/95
Kshs Kshs
MORPW RD MORPW RD
1994/95 4,083,623,760 2,551,379,480 3,383,333,800 2,778,341,640
1995/96 5,647,537,060 3,971,418,980 5,450,217,500 4,919,525,120
1996/97 6,517,960,340 4,878,988,780 6,732,278,800 6,291,200,860
1997/98 7,637,278,460 5,759,877,620 6,670,293,200 6,242,385,360
1998/99 7,383,078,780 5,558,857,940 3,906,892,600 3,366,985,600
1999/2000 9,023,594,300 6,862,747,600 6,510,397,200 6,022,185,800
95/96
4
98/99
RD 98/99
- (Ksh)
4
1995/96 3,645,025,900 2,000,000 1,500,000
1996/97 4,180,073,780 3,000,000 2,000,000
1997/98 4,605,277,180 3,500,000 1,000,000
1998/99 5,296,068,740 4,000,000 * 3 3,000,000
1999/2000 6,090,479,080 4,000,000
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1997

50%
Road Inventory and Condition Survey System
Traffic Management System
Axle Load Control and Management System
Highway Maintenance Management System
Equipment Management System
Project Monitoring/Management System
Road Safety Management System
Pavement Management System
Bridge Maintenance Management System
Contractors/Consultants Registration System

Personnel Management System
Financial Flow Management System

Road Inventory  Highway Maintenance Management System
1999

Western Australia

unit25 unit45
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BULL DOZER D6 10
D7 7
D8 2
MOTOR GRADER 3.1M 20
3.7M 10
WHEEL LOADER 1.5M3 10
DUMP TRUCK 5-10 TON 30

*
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CRESCENT | ASSOICIATED BAINS SPENCON
BACK HOE 0.5M3 1 1 2 6
BACK WHEELED |1.0M3 1 1 10
BULL DOZER D5 1
D6 1 2 1 6
D7 1 1(D9) 5
D8 1 2 2 2
MOTOR GRADER  |3.1M 4 2 5
3.7M 1 2 2
WHEEL LOADER |1.5M° 1 1 5
1.5-2.5\° 2 2 2
2.5\ 1 2 1 2
TRAILER 40 TON 1 20 2
50 TON
COMPRESSOR 175 C.F.M 4 10
175-350 C.F.M 1 1 16
DUMP TRUCK 5 TON 5
4-9 TON 10 32
10-15 TON 10
16 TON 5 10 7
CONC. MIXER CAR|3-6M3 1 2
VIBRATION 5 TON 2 2 1l 6(8 TON)
ROLLER 12 TON 5 1| 6(10 TON)
TYRE ROLLER  |8-20 TON 2 4 6
MALADAM ROLLER |10 TON 2 10
ASPHALT PLANT [100 TON-200 1 1 2
TON/H
DISTRIBUTOR  |2000 1
6000 1 4 (5000)
TRUCK CRANE |10 TON 1 2
CRAWLER CRANE |40 TON 1
STONE CRUSHING |50 TON/H 2 2(10 T/HR)
PLANT 100 TON/H 1
GENERATOR 50 KVA 1 2
60-100 KVA 1 6
200 KVA 6

4-19




(2000

PUT SARAJEVO

0.5M3/1.0M3
0.5M3/H
15/21TON
4.3m
30/60TON
10-20Ton
8-14Ton

30TON/35TON
2.1 M3
8-12M3/mini
75,125,175,25
OKVA

10 15Ton
50M3/Hr
80Ton/hr

ZAKHEM

10.0,16TON
0.5,1.0M3
40,80TON
25,35TON
1.5,2.5M3
3.7M
100KVA/50KVA

3.0m 4.0m
120Ton/H

MOWLEM

0.6M3/
50, 125KVA
6.0m3
12M3/mini
6.0M3




1 3
max2,000Kgf/c
200Ton

Km
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Cresent Construction Co., Ltd.
20 Ton /h & 16 Ton /h

50ton h 40 Ton /h(Mobile)

S.S.Metha Construction Co., Ltd.

Militini

Kokotni

Near Mazeras

Eres Co.Ltd. Special Bitumens Ltd. Shell

PVC

4-22
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MORPW

(1) Associated Construction Co., Ltd.
( Elgon Road, Nairobi)
(2) Tm-Am Construction Co., Ltd.
( Enterprise Road, Nairobi)
(3) Spencon Construction Co., Ltd.
( Mpaka Road, Nairobi
(4) Crescent Construction Co., Ltd.
( Militni, Mombasa )
(5) S.S.Metha Construction Co.,Ltd.
( Haile Selassie Road, Mombasa )
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(1)MOPWH
Ngong Road, Nairobi

(1) H. P. Gauff

( Church Road, Nairobi )
(2) Otieno Odongo & Partners

(Ngong Road, Nairobi)
(3) Howard Humphreys

( Waiyaki Way, Nairobi )

Skanska International Civil Engineering|Baba Dogo Road, Nairobi

( )

Strabag A-G Lima Ltd. Kasarani Road, Nairobi

Stiring Civil Engineering Ngong Road, Nairobi

Exchange of Note
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5.0
3.5
1.2
0.3

0.7

5.7

12 3

1US$ 106.99
1US$ 73.88
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TTS
1.448
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1000

271
110

381

998
101
858

1,957

7,724

7,724

/10

(4,000
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1| |23
- 10:00
2 24 13:30 EOJ  14:30 JICA 15:30 MORPW
| 3| 25 IC/R C/P - 10:01
9:00 (KQB04)
| 4] |26 - 10:01
10:30 (KQ490) - 11:30
15 |27
|6/ |28
7] |29
18 |30 15.00 (KQ609) — 16:00
9 31 - 10:00
9:00 (KQ604)
10| |1 - 10:00
11| |2
EOJ JICA
12| 3 23:00 (BA2068) — EOJ JICA
04:55
13 4 12:00 (BAGO )
14 5 —, 08:40 9:00 (KQ604) - 10:00 B
15| |6
16| |7
17| |8
18] |9
119 10
20 |11
ﬂ 12
22| |13
23] |14
ﬂ 15
25| |16
26| |17
27| |18
28] |19
15:00 (KQ609)
129 20 15:00 (KQ609) — 16:00 - 16:00
MORPW MORPW
30| |21
9:00 (KQ604)
-10:00
31 22 9:00 (KQ604) - 10:00
32| |23
33 |24
34] |25
35| |26
36] |27
137 28 15:00 (KQ609) — 16:00
38 29 MORPW  JICA
lsa] |2
a0 | 2
41 3 - 11:00
42| [ VORPW
43| |5
44| 6
45 7 - 11:00
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s [y [1305  (eacos) - 1735
22:15 BA2069 -
. 840
2l 122] 1400 JicA 1500
3| |23 [e00 R
900 R
4012 1700 (KQ612) - 1800
8:00 900
5| |25/ |90 11:30
15.00
6| |26 B ,
|| B kos09)-1400
8| |28
of |20/ |900 MORPW
10:00
10/ [30| [1z00 1400 1530
2225  (BA2068)-
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1. Eng. EKK. Mwongera

Ministry of Roads and Public Works

Permanent Secretary

2. Eng. JH.G. Wambura Engineer in Chief

3. Eng. M.O. Kidenda Chief Engineer Roads

4. Eng. M.O.A. Bgjaber Chief Superintending Engineer (Bridge)
5. Eng. P. Wakori Chief Superintending Engineer (Planning)
6. Eng. JN. Nkadayo Chief Superintending Engineer (T/A)

7. Eng. H. Kiragu Superintending Engineer (Bridge)

8. Dr. Eng. F.N. Nyangaga Senior Superintending Engineer (Bridge)
9. Eng. D.W. Mugambi Chief Engineer Materid

10. Eng. J.Z. Ruwa Former Provincial Works officer Coast
11. Eng. W. Nambafu Present Provincial Works officer Coast
12. Mr. M. Ontomwa Provincial Roads Engineering Coast

13. Mr. E. Kabue Provincia Bridge Officer

Ministry of Finance

1.C.T. Gituai Deputy Director

1
2.
3.
4.Mr. IM. Sabai

Gauff Ingenieure

1.Mr. J. Pfeffer
2.Mr. B.Streit

Generd Manager in Kenya
Resident Engineer Rufji Bridge Project
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*1 CIA World Fact Book 1997-1998
*2 Member States of United Nations

- *3 The World Bank Public Information Center,

International Financial Statistics Yearbook 1998

*4 World Development Report 1997

*5 UNESCO Statistical Yearbook 1997
*#6 Status and Trends 1997

*7 Human Development Report 1998

*8 International Financial Statistics August 1998
*9 International Financial Statistics Yearbook 1997
*10 Global Development Finance 1998

*11 HARDOE—

B 2

s

19984E/R

12 EFHAEEEE 98FEM
*13 The Times Book World Weather Guide,Update Edition
14 EEESR, B RXE1997)
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EH%4 b= 7 1 [E 1998. 10 1/2
Republic of Kenya
—Rx e §
Bk AT , JR=E varli=R- 51
TTHE President Daniel T. arap MOI k1 | FEEERTH % EINHFL FRAL N X1
HALEERH 1963F12A 128 ¥ | ERFEHTAO 13,000 FA C 1995 4F)x
ANFE (B AERR| 18220 MY EELAS W BELS% A ¥l | B EBFEH 8 M (1997 4EXS
MIEHERFR % ( )5
EL RN R ENE S OREHERTE 5 ( 4E )46
o AMI7728%.77 072 VH S8% USRS |1 | TE R 78.1 % (1995 4E)s7
E:Em s 19634E12 A ¥ | A 49.50 A/Km? (1996 4E)*l
HEER b Ed 19644E02 4 [¥3 | A D4R 2.3 % (C 1996 4E)xl
[ MFmEs 1994406 A [*3 | ‘Etg T4 SEHg55.61 555.53 £55.69 |*l
[T 582. 65 FKm? ¥ | S AR R 90/1000C 1996 FEx#7
A 28, 176. 686 FAC 1996 )1 (A o) —4AE | 1, 980. 0-cal/ H/ AL 1995 E)#7
RETEE
PGy g==LivA oy ey NNEHEE C 1997 #))s8
A (1USS) 1USS=59. 71 (1998404 8 1*8 A 3,23T.0 HAbM NV |*8
DEHERE TH~6H %1 N HY 2,054.0 AN |58
ERTH (1994 4F)|xg | BA 7/ —2E 2.5 C 1996 4F)|x10
A 1,609.4 575 Kb ¥ | EEEHGHSE (At mhBa ( 1994 4£)|xl
% 2,028.9 B KL ¥ | TEIASE B REEEE W ( 1994 £)(x1
EILING 296. 60 ®J5 FJLC 19964E)1%3 | B AR~ DigH 2. 0 /M IK 1997 4)[x11
ODASFERZA 606. 00 B N/ 19964E)|¥T | H A D S DA 180. 2 A/ K 1997 11
Bz (6DP) 9, 095. 00 77 K LK 1995%F) sy
—A%7z b GNP 280.0 KL C19954F) %4 | 415 HEqfsa%a 665. 1 g7 M w( 19984E69) %8
GDPREZFIAEE BE  20.0 % ( 19954F )%  SHIMEBES 840. 0\ wC 1996 £F)|*10
LT 17.0 g ( 19954F) X oME R B R 27.5 % C 1996 4E)*10
-k 2% 54.0 % (199548) | 4oLz 8.0% (1995 )«
EEXRIRER g 80.0% ( 19904F)|*7
$LTE 7.0 % (19904F)
#-b"2#13.0 % (19904F) E R R E %12
BEERER 1.4 % ( 19954E) %4
K& 1961 ~19905F1) AT :Nairobi S 1,820 m)

H i 2 1 3 4 o} 6 7 8 9 10- 11 12 | ¥ / &t
e 25.0) 26.0] 25.0| 24.0) 22.0[ 21.0| 21.0] 21.0] 24.0, 24.0] 23.0] 23.0| 23.3°C l|s3
ESUE 12.0) 13.0] 14.0f 14.0f 13.0, 12.0{ 11.0] 11.0 11.0f 13.0] 13.0/ 13.0| 12.5°C %13
FgaE 19.3) 2001 20.5) 20.2) 19.1) 17.7) 16.9] 17.2) 18.5 19.7] 19.3 19.1| 19.0°C |*14
ke 38] 64 125] ol11| 158 48] 15| 23] 31| s3] 109 88 959 mn*1?
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Republic of Kenva
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FHENF 1T B0DAD Fik

(BEEWANIHRN— 2, B EED

T —d 1993 1994 199 1596
| BT A 2, 892. 93 3, 087. 67 J, 296. 28 3, 461. 48
EBEEESH 2,244. 22 2, 456. 48 2, 196. 65 2, 606. 79
FHEEEH 3. 939. 97 4, 352. 21 3, 878. 11 3, 025. 02
TR AR 9,071. 12 9, 896. 36 9, 931. 04 9,093. 29
%15
L EIIN 4 B FAE DA D EAF
EE — & 1993 1994 1995 1956
T 33. 31 31. 94 46. 05 39. 18
wEE2BN 23. 15 40. 15 47. 72 40. 94
FEEE BN 84.59 00. 84 104. 66 16. 70
fotisa| 141. 65 128. 93 198. 43 92. 82
%]
OECDFE E DR 85 1 /1 £ 4K (KH#iER, B 5 ARL)
B 5 AEBSH | BUFHEED }w{iﬂiﬁﬁ/\ TR W 17058
) (2) (ODA) (3)+(4)
(1)+(2)=(3) EF?%%
ZEREB 330. 20 15.50 345. 70 345. 70
(FEHEE)
1. B 76. 10 16.70 92. 80 92. 80
2. KA1 50. 90 2. 60 53.50 53. 50
3.AFYRX 45. 10 -1.30 43. 80 43. 80
4. A5 48. 90 -9. 00 39.90 39.90
4 [E R4 B 69. 70 193. 30 263. 00 263. 00
(EEEBEE)
1. 1pA
2. CEC
Z D M 0. 60 -3.30 -2. 70 -2. 10
& it 400. 50 205. 50 606. 00 606. 00
17
TS AN ZR DR
B BRAE R CEE— NG
EE
1%

Aid Recipients 1992-1996

*17 BB HERJICA)

%15 Japan's ODA Annual Report 1997
*16 Geographical Distribution of Financial Flows to




No.
1 abstract 1998 [Ministry of finance and planning 1 A4 | 334 |MORPW 1/31/00
2] ic surve 1999 [Ministry of finance and planning 1 A4 | 188 [MORPW 1/31/00
3] of Recurrent e 1999/2000 1999 [Ministry of finance and planning 50 A4 | 50 |MORPW 1/31/00
4 Ds i 1999/2000 1999 [Ministry of finance and planning 50 A4 | 50 |MORPW 1/31/00
5] D 1998/1999 1998 [Ministry of finance and planning 50 A4 | 50 |MORPW 1/31/00
6] Letter of Sectoral Polic 1999 [MORPW 1 A4 | 14 |MORPW 1/31/00
7] Road 200 Strategy 2001 |Road Department 1 A4 | 11 |MORPW 1/31/00
8] Rainfall Frequency Atlas Ministry of Water Devel 1 A4 | 117 |MORPW 1/31/00
9 Tide Tables 2000 _|Kenya Port Authority 1 50 |MORPW 1/31/00
1]
1 Road Map MR564 Road Department 1 1 |MORPW
2 1 1 _|[MORPW
1 As built drawings of New Nyali Bridge MORPW Bl MORPW 2/22/00
2] As built drawings of New Mtwapa Bridge MORPW Bl MORPW 2/22/00
1] Final report(New Nyali Bridge) 1981 [MOTC 1 A4 | 84 |MORPW 1/25/00 |1/26/00 8
2] Final report(New Mtwapa Bridge) 1981 [MOTC 1 A4 | 44 [MORPW 1/25/00 |1/26/00 18
3 Nyali Bridge-Mombasa Report A 1992 [JIBSI/H.P.Gauff 1 A4 | 26 |MORPW 1/25/00 |1/25/00
4 Nyali Bridge-Mombasa Report B 1992 |JBSI/H.P.Gauff 1 A4 | 61 [MORPW 1/25/00 |1/25/00
5 Mtwapa Bridge-Mombasa Report A 1992 [JIBSI/H.P.Gauff 1 A4 | 17 |MORPW 1/25/00 |1/25/00
6] Mtwapa Bridge-Momb: Report B 1992 |JBSI/H.P.Gauff 1 A4 | 25 [MORPW 1/25/00 |1/25/00
7] Follow-up on Three Constructed Bridges 1997 |OECF 1 A4 | 55 [MORPW 1/25/00 |1/25/00
Follow-up Assistance on Three Constructed Bridges : B
8] ( report) 1997 |OECF 1 A4 | 64 [MORPW 1/25/00 |1/25/00
9 Legal Axle Loads 3 A4 3 |MORPW 1/31/00 -
10 (Bridge report 1998 [MOPWH 1 A4 | 43 |MORPW 1/31/00
11 Letter of sectoral policy 1999 [MORPW 1 A4 | 14 |MORPW 1/31/00
Implementation of the Request & recommendation made
12 to MORPW by JICA Mission 1998 1998 |MORPW 1 A4 | 2 |MORPW 2/2/00
13 Data related to the Project 2000 |MORPW 1 A4 1 [MORPW 2/2/00
14 New mtwapa Bridge Part 1 Statical Analysis Vol.1 1978 [MOW 1 A4 | 281 [MORPW 2/22/00 2/29/00
15 New mtwapa Bridge Part 1 Statical Analysis Vol.2 1978 [MOW 1 A4 | 296 |MORPW 2/22/00 2/29/00
16! New mtwapa Bridge Part 1 Statical Analysis Vol.3 1978 [MOW 1 A4 | 332 [MORPW 2/22/00 2/29/00
17 New mtwapa Bridge Part 1 Statical Analysis Vol.4 1978 [MOW 1 A4 1 [MORPW 2/22/00 2/29/00
18| New mtwapa Bridge 1979 1 A4 | 89 [MORPW 2/22/00 2/29/00
19 New mtwapa Bridge Drawing H.P. Gouff 1 A4 | 63 |[MORPW 2/22/00 2/29/00
20! New Nyali Bridge Structural Analysis 6.1 Section A H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
21 New Nyali Bridge Structural Analysis 6.2 Section B H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
22! New Nyali Bridge Structural Analysis 6.3 Section C H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
23 New Nyali Bridge Structural Analysis 6.4 Section D H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
24 New Nyali Bridge Structural Analysis 6.5 Section E H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
25 New Nyali Bridge Structural Analysis 6.5Section E H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
26! New Nyali Bridge Structural Analysis 6.5Section E H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
New Nyali Bridge Structural Analysis 6.6 Section
27 F.GH H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
New Nyali Bridge Structural Analysis 6.7 Section I,
28 KLM H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
;' New Nyali Bridge Structural Analysis 6.8Section M H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
30 New Nyali Bridge Structural Analysis 6.9Section M H.P. Gouff 1 A4 MORPW 1/.03/00 | 3/03/00
31 New Nyali Bridge Structural Analysis 6.10Section M H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
32! New Nyali Bridge Structural Analysis 6.11Section O H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
33 Report H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
34 Tender Document Part4 H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
35 Fundation Report 5.1 Part5 H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
36! Fundation Report 5.2, 5.3Part6 H.P. Gouff 1 A4 MORPW 1/.03/00 3/03/00
1 O Chart of Road Department Road Department 1 Al MORPW 1/.03/00 _|3/03/00
2
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Ro o R R o C o Cz fc Remark
3 P3 54.4 0 0 54.4 5232 | 3296 323
60.1 0 0 60.1 5973 | 376.3 36.9
54.9 0 0 54.9 529.7 | 3337 327
56.4 0 0 56.4 549.2 | 346.0 339
P4 P5 P4 58.8 0 0 58.8 5804 | 3657 359
57.7 0 0 57.7 566.1 | 356.6 35.0
P5 45.0 0 0 45.0 401.0 252.6 24.8
51.1 0 0 51.1 480.3 | 302.6 29.7
Al A2 Al 52.8 0 0 52.8 5024 | 3165 310
47.0 0 0 47.0 427.0 269.0 26.4
47.0 0 0 47.0 427.0 269.0 26.4
A2 48.9 0 0 48.9 451.7 284.6 27.9
55.5 0 0 55.5 5375 | 3386 332
47.8 0 0 47.8 437.4 275.6 27.0
(NO.2) 53.0 0 0 53.0 505.0 | 3182 312
338 -90 29 36.7 2931 | 1847 18.1
52.7 0 0 52.7 501.1 315.7 31.0
43.8 0 0 43.8 3854 | 2428 23.8
P4 (NO.4) 55.4 0 0 55.4 536.2 | 337.8 331
38.3 -90 2.8 411 350.3 220.7 21.6
49.8 0 0 49.8 4634 | 2919 28.6
(P4 52.8 0 0 52.8 5024 | 3165 31.0
(NO.5) 53.2 0 0 53.2 507.6 | 319.8 314
35.8 -90 29 38.7 319.1 | 201.0 19.7
50.2 0 0 50.2 468.6 | 2952 28.9
55.4 0 0 55.4 536.2 | 337.8 33.1
(NO.6) 511 0 0 511 480.3 | 3026 29.7
36.5 -90 2.8 39.3 3269 | 2059 20.2
457 0 0 457 410.1 258.4 25.3
53.2 0 0 53.2 507.6 | 319.8 314
P5 (NO.7) 517 0 0 517 488.1 | 3075 30.2
294 -90 31 325 2385 | 1503 14.7
46.3 0 0 46.3 4179 | 2633 25.8
(P5 52.4 0 0 52.4 497.2 313.2 30.7
(NO.10) 441 0 0 441 | 3893 | 2453 | 241
375 -90 2.8 40.3 3399 | 2141 21.0
45.0 0 0 45.0 401.0 252.6 24.8
50.0 0 0 50.0 466.0 | 293.6 28.8
Ro = Average Rebound Value
a = Impact Angle (deg) -0t 901 -90
R = Adusting Value in a
R =  Standard Value
cC =  Copmressive Strength at Present (Kg/c )
0C =(-184+13R)
g Cz = Copmressive Strength after
carcuration Age revision coefficient (Kg/c )
o CZ =0 Cx 0.63
fc =  Copmressive Strength at Present (N/m )
fC = o CZx 9.8/100
Remark = Designed strength
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Ro o R R o C o Cz fc Remark
(NO.1) 46.9 0 0 46.9 4257 | 2682 26.3
334 -90 3.0 364 289.2 | 1822 17.9
50.1 0 0 50.1 467.3 294.4 28.9
49.4 0 0 49.4 458.2 | 2887 28.3
P4 (NO.4) 53.6 0 0 53.6 5128 | 3231 317
374 -90 2.8 40.2 338.6 | 2133 209
54.8 0 0 54.8 5284 | 3329 326
(P4 52.9 0 0 52.9 503.7 | 317.3 311
(NO.5) 513 0 0 513 4829 | 3042 29.8
238 -90 33 27.1 168.3 | 106.0 104
51.6 0 0 51.6 486.8 | 306.7 30.1
54.9 0 0 54.9 529.7 | 3337 32.7
(NO.6) 458 0 0 458 | 4114 | 2592 | 254
359 -90 29 38.8 3204 | 2019 19.8
51.0 0 0 51.0 479.0 | 3018 29.6
53.8 0 0 53.8 5154 324.7 31.8
P5 (NO.7) 53.1 0 0 53.1 506.3 | 319.0 313
357 -90 29 38.6 317.8 | 2002 19.6
51.8 0 0 51.8 489.4 | 3083 30.2
(P5 53.7 0 0 53.7 514.1 323.9 31.8
(NO.10) 51.0 0 0 51.0 479.0 | 3018 29.6
35.2 -90 29 38.1 311.3 | 196.1 19.2
49.7 0 0 49.7 462.1 291.1 285
52.1 0 0 52.1 4933 | 3108 305
Ro = Average Rebound Value
a = Impact Angle (deg) -0t 901 -90
R =  Adusting Value in a
R =  Standard Value
cC =  Copmressive Strength at Present (Kg/c )
0 C =(-184+13R)
g Cz = Copmressive Strength after
carcuration Age revision coefficient (Kg/c )
o CZ =0 Cx 0.63
fc =  Copmressive Strength at Present (N/m )
fC = o CZx 9.8/100
Remark = Designed strength
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Ro o R R oC oCz fc |Remark
P1, P2 P1 48.4 0 0 484 | 4452 | 2805 | 275
52.1 0 0 521 | 4933 | 3108 | 305
P2 57.9 0 0 579 | 568.7 | 3583 | 35.1
54.6 0 0 546 | 5258 | 331.3 | 325
Al A2 Al 49.8 0 0 498 | 4634 | 2919 | 286
49,5 0 0 495 | 4595 | 2895 | 284
46.8 0 0 468 | 4244 | 2674 | 26.2
A2 45.0 0 0 45,0 | 401.0 | 2526 | 24.8
41.8 0 0 418 | 3594 | 2264 | 222
44.1 0 0 441 | 3893 | 2453 | 241
(NO.1) 55.6 0 0 55,6 | 5388 | 3394 | 333

451 | -90 | 24 | 475 | 4335 | 2731 | 26.8

57.1 0 0 57.1 | 5583 | 351.7 | 345
57.0 | 490 | -25 | 545 [ 5245 | 3304 | 324

P1 (NO.4) 53.0 0 0 53.0 | 5050 | 3182 | 312
399 | -90 | 27 | 426 | 3698 | 2330 | 228
514 0 0 514 | 4842 | 3050 | 299
49.2 0 0 492 | 4556 | 2870 | 281

(NO. )
582 | 0 | 0 | 582 | 5726 | 3607 | 354
336 | -90 | 30 | 366 | 291.8 | 1838 | 180
565 | 0 | 0 | 565 | 5505 | 3468 | 34.0
596 | +90 | -2.3 | 57.3 | 560.9 | 3534 | 347
(NO. ) 556 | 0 | 0 | 556 | 5388 | 3394 | 333
369 | -90 [ 28 | 39.7 | 3321 | 2092 | 205
552 | 0 | 0 | 552 [ 5336|3362 | 330
583 | +90 | -24 | 559 | 542.7 | 3419 | 335
P2 (NO.10)
552 | 0 | 0 | 552 [ 5336|3362 | 330
367 | -90 | 28 | 395 | 3295 | 2076 | 204
518 | 0 | 0 | 518 | 489.4 | 3083 | 30.2
52.0 | 0 | 0o | 510 | 479.0 | 301.8 | 296
(NO.13)

535 0 0 535 | 5115 | 3222 | 316
37 -90 | 28 | 398 | 3334 | 2100 | 206

55.4 0 0 554 | 536.2 | 337.8 | 331
55 +90 | -2.7 | 523 | 4959 | 3124 | 306

Ro =  Average Rebound Value
a = Impact Angle (deg) -0t 901! -90
R = Adusting Value in a
R = Standard Value
cC = Copmressive Strength at Present (Kg/c )
o C =(-184+13R)
o Cz = Copmressive Strength after
carcuration Age revision
coefficient (Kg/c )
o6 CZ o Cx 063
fc = Copmressive Strength at Present (N/m )
fC = o CZx 9.8/100
Remark = Designed strength
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PEERSHARGR -ER

Bridge Name : New Nyali Bridge
- n Al (mm) T :
a7&S i = = = = FEyhit bR

N-SP-SS-E 1 FEHTRER BIERIHER 0 0 0 0 0
N-SP-SS-E I FEHTAEE AIEREIHER 0 0 0 0 0

£l N-SP-SP-E I FHRE B AE 7 11 8 9 9

| N-SP-SP-EI | HiNE 1BHIX S 12 | 13 9 11 11

L| N-spP-cP-E1 FAHTRE PREFESR 0 0 0 0 0
N-SP-CP-EIl | fEHTRER hREMER 0 0 0 0 0
N-SP-CP-ETl | FHTARER $REFRE 0 0 0 0 0
N-SB-A1-N I A1EES 0 0 0 0 0

= N-SB-A1-NI | A1$8B& 0 0 0 0 0

ag | N-SB-A2-S 1 A21B & 0 0 0 0 0

T | N-SB-A2-ST | A2iE& 0o jolo]o 0
N-SB-P3-S I P& 0 0 0 0 0
N-SB-P3-S II P3t&H 0 0 0 0 0

Bridge Name : New Mtwapa Bridge

- N = (mm) T ;
a7ES 8 = S = = Fychit{biRS

M-SP-SS-E I FEHIAER AR 0 0 0 0 0

|- M-SP-SS-ET FEHAS RIREEE 0 0 0 0 0

ag | M-SP-SP-E I FHIAE BRI A 12 | 14 ] 13 | 10 12

T | M-SP-SP-EN | F6HTA&R BRI mBE8 | 10 | 13 | 12 | 13 12
M-SP-CP-E I BHARE PRERS 0 0 0 0 0
M-SP-CP-ETN | fEHTREE PRFME | 0 0] oo 0
M-SB-A1-S 1 A1EE 0 0 0 0 0
M-SB-A1-ST | A1E& 0 0 0 0 0
M-SB-A2-N I A21BE 0 0 0 0 0

T | M-SB-A2-NI | A2iE& 0 0 0 0 0

#| M-SB-P1-S1 P1¥ER 0 0 0 0 0

L] M-SB-P1-ST | P1#BHE] 0 0 0 0 0
M-SB-P2-N I P21 0 0 0 0 0
M-SB-P2-NI | P2i&j] 0 0 0 0 0
M-SB-P2-NII | P2{&H 0 0 0 0 0




Neo
N-SP-SS-E Ne
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Neo

N-SP-SS-E No
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Neo

N-SP-SP-E

No

11
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Neo

N-SP-SP-E
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13

11

11
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N-SP-CP-E No
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Neo

N-SP-CP-E No
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Neo

N-SP-CP-E No
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N-SB-A1-N
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N-SB-A2-S
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s
0 0 0
<
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12
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13

10
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13

12

13

12
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M-SP-CP-E No
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M-SP-CP-E
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B-30




Neo
M-SB-A1-S
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Neo

M-SB-A2-N

M-SB-A2-N

B-34




Neo

M-SB-P1-S

M-SB-P1-S
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M-SB-P1-S
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BHEREERE(ARBARBER—ER

Bridge Name :

New Nyali Bridge

AN Al E B ABHE(mY) Lyl
N—No1 | FEHTPIED fIFERD T2802E2 7350 T-m
é N—No.2 | FEHTIRER 1SHIZ A58 —2502E>—350 i
B N—No.3 | FEHTER PRER —2502E>—350 I
N—No.4 | AT4EE] :ggg§§>_350 I-1
[ nws | mmw
N—No7 | PAIEHI —8802E2 450 T-m
Bridge Name : New Mtwapa Bridge
RSN M E BABHE(mV) REX
M—Not | fEHTPaES RIEER T290<E__ .o -
iﬁ M—No2 | FiTE mmkAm | 2502527850 T-m
M—No3 | #EHTPE chsfERd T2802E2 7350 T-m
T
Tl M—NS5 | A215E :2:82§>_350 I-I
?EB M—No.6 P11E —2502E>—350 I
M—No.7 P2#ER —350=2E>—450 Jiig
S0 177 1 ST
Rax BRI AR E(mV)

I |BENMCRROKE

—250<E

I |&SEEICENMRENECTHHIRE

—350<E=—250

BEREIBL PN A TECTHY. a0

= —hZEMNABEL T AR —450<E=—350

v |PCERAN G SRRIEDRAEC CLOSA . AR 250
RIZHEEADLEORE _ =

v |BEEEICOESTELVEREDOHENECTEY. e ueo
M RIEAEH DRI =
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< B =
B A P ()

n-hb.trd
07

Bl
Jo

15
FiAZER
18 -243 mY
T I -359 ¥
EiUEME -433 ¥
{8 0
SE 400

i BTl 2
P B TR
050 163 40.8
350 23 59.0

-4al 0 0.0
=550 0 0.0

—
=
=
-—

M,
HERad

3

o

=

M
e
RFRFRIRRF

M M I T
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No Ne
BN AP >
(m¥) 771;% Béb?.trd
2PA) =
B =
- BESE FiAZER
FUEAE  -25] aY
15 -850 ERCEYHE -317 wY
O =ufEdE -368 Y
—450) %‘fﬁiﬁﬁg_ 0

10 R )= BiEHNE| 2
B SiEEST -
g (nh ) B fETEER)
580 <= 0 0.0
-350 <Efus -260 353 88.7
£ -850 <Efr= -3/0 47 11.8
-850 <EZff< -460 0 0.0
T -850 0 0.0
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<EfIMAP >

Bl
e e

RHRFRH o
N A A A

n=h1l.trd
05

1&

BifEER
-158 Y
-299 Y
-343 mY

0 m¥
400

BitnE|z
F%‘iz e ()
750 383 95.
S0 0

-4al 0
=550 0

o N s 0N
o N o o Y ) e |
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<EfIMAP >

Bl
Jo

BB,
TIThEEHE

sd
oo
M A
elaialaia)
=X
=

FEHEFZFEEHEF
M M I T

nal-2.trd
1]

15
BBk
-34 mY

=207 mY
-503 Y
0 m¥
400

Brndlz

Tt
-250 74 8.5
-3a0 32 8.0
-450 23 5.0
-550 0 0.0
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BN AP >
) Zeqg  n-af.trd
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ﬁ%a@ it
5 sSiEAE o198 Y
FUTHE 347 Y
w=ufmME -393 oY
THAREE. 0 Y
BET— 4% 400
m @%ﬁﬁ BitnE|z
IET Seagin X
A () E# 5T
-960 <Eii 10 7.5
-350 <Efu= -850 171 42.3
: -850 <Efu= -380 219 547
-EED <Efu= -840 0 0.0
EfF= -50 0 0.0
i
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No
BN AP >
(m¥) 7711{% BépS.trd
C 1 ZFAILES
T HITEISFR 5
o BESE TSR
EURAE 207 mY
= T i
i ME = i
e EEEER.
mm Y
n -850 DEME BiEnE 2
Bl =uEiah i _
An S (nh ) B f5TEER)
-050 <'Efir 150 37.5
-350 <<g&Efu= -?50 157 39.3
5 -450 <<Efy= -350 493 23.2
-550 <EpRrE -450 0 0.0
== <560 0 0.0
0
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<EfIMAP >

=z
—
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—_—
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1
-
(=g}
=

L

1
(]
(=]
=

I
e
(5 g]
=

I
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(=g}
=

o
cnom
o e |
M

isiTIIS
e e
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N A A A

n-pd.trd

1]l

&

AR

-353 mV

-438 nY

-480 wY

0 m¥

400

BrEndEl2

B fETEER)
1] 0.0

-250 0 0.0
-380 232 58.0
-450 168 42.0
-ha0 0 0.0
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<EUMAP>

(mi) n-h11.trd
10

J0

i
FiAZER
a6 m¥
=217 mY
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0 m¥
S 400

aEs 8l
WG e
= -250 1D 2.
= -350 20 5.
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M

(4]

DCDDU'I—\-._I
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<EUMAP>

J0

r]n;bfl.trd
&
AR
-105 mY
-338 nV
-408 Y
0 m¥
400
BrEndEl2
B fETEER)
16 4.0
-250 182 43.0
-350 192 43.0
-450 0 0.0
-ha0 0 0.0
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(m¥) nb=7.trd
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J0

i
FiAZER
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-420 wY
0 m¥
S 400

BitnE|z

] f i) F&;ﬁz *E?@(%)
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350 204 5.

=
= 1.0
= -450 0 0.0
= -ha0 0 0.0
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<EfIMAP >

# (B
AN L

EFRFRFRFRF S

S et Al
2 I [

=at

B,

1A M I T

m-al.trd
&
AR
T om
-3 Y
418 wY
0 m¥
400
BrEnE 2
B f5TEE(X)
46 11.5
-250 184 4.0
-350 170 42.5
-450 1] 0.0
-840 0 0.0
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Neo
<EMA P>
o o 31 T
B e
-950 },E.”IEEFE i
m hESnm TitBR
. S AE 152 n
“E0 SEFE -258
| == TomlE -3l
T 2§@$?515@5~ 0 my
m ST — A 400
10 -850 nEE BiEndlz
Bl sEEEiah .
o ThEAE (nY ) E# 5Tl
S350 <& 122 30.5
-360 <Efw= -780 278 60.5
. -450 <BfE= -30 0 0.0
-B50 <&Efr= 450 0 0.0
Efr= -850 0 0.0
0
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Ne
<EfMAP >
o 370
: 7 A ILES
b | om  AEmE &
EA TR NN (] & i
15 f{ 4 -0 EACFIGE  -320 Y
o ShEE -379 Y
—45[) EfFHEE. . 0o
n -3l HEM Brndlz
B =REAE s _
F3nEEE (o] E# ETE)
-250 <Ef 0 2.5
-350 <SS -250 366 91.5
e -450 <=fs -350 24 6.0
-550 <E=fi= -450 0 0.0
Efiis 550 0 0.0
0
0 5 10 15
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<EfIMAP >

A IE n-p2.trd
27 ILER 13

. ALEIER 1

BETE G

ﬂ e T

_ TFIE  -382 al
TRME 434 Y
TAFEEE,. 0¥
BET— 4% 400
@%ﬁﬂiﬂ%_‘;’c‘ BitnE|z
=TT

Tl (nY) inz FETEE(R)
-250 <&Efir 0.0
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Efr= o800 O 0.0
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1. AEANE

TIUHR T OEEERNSERLZO -7 134 (k—1) K

DWTRIBHESBZRE Lz,

£—-1 avZ7Y—b+a7No

¢H 1 A(mm) |IT7No
50 2
50 3
50 5
50 7
50 10
50 12
100 1
100 3
100 5
100 7
100 9
100 11
100 13

2. REHIE
2.1 B DERBUL &
() ¢50mm AP Y—hay
A7OETERHRL., vV ELE,
(2)d100mm PIA>Z J— a7

a7 Ay L. B-10 N\ #4825y bLY> TN ELE,

K—1 ¢100mm 37 DY) THE

&\\\w TN ELEES



2.2

1)
50 50
N/200
2)
1)
x 0.000292x
X X X
(mi)
2)
2350kg/m
Nacl(kg/m )
Nacl 2350x%
cl (kg/m )
cl x 0.607

0. 607 Nacl/cl

B-58

30



cl- kg/m3

@ mm
50 2 0.035 0.021 0.013 0.069
50 3 0.040 0.016 0.010 0.066
50 5 0.026 0.014 0.009 0.049
50 7 0.029 0.014 0.008 0.051
50 10 0.025 0.015 0.009 0.050
50 12 0.038 0.010 0.006 0.054

100 1 0.065 0.034 0.021 0.121
100 3 0.019 0.018 0.011 0.048
100 5 0.027 0.016 0.010 0.053
100 7 0.026 0.014 0.009 0.049
100 9 0.022 0.016 0.010 0.049
100 11 0.026 0.009 0.006 0.041
100 13 0.021 0.021 0.013 0.055
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11

111
1.1.2
1.13

1.2
1.2.1
1.2.2

)
()
3
1.2.3
1
2

1.3
1.3.1
(1)
1.3.2
(1)
(2)
®3)
1.3.3
(1)
(2)
®3)

1.4
1.4.1
1.4.2
1.4.3

)
()

1.5
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11
111

()

3)

1.1.2

JR

-1-1

-1-1
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1.13

-1-1

51IN/mm2
-1-2

Ec=23kN/mmz2

Ec=33kN/mm?2

-1-1

Ec
Ec=28kN/mm?2

(Hz)

Ec=23kN/mm?2

Ec=28kN/mmz2 | Ec=33kN/mm?2

1.30

1.19

131 1.43

2.86

2.76

3.04 3.31

1.91

2.00

2.21 2.40

(H2)

Y Y R ——

1.2f-.--

1.8---|—O;_El.-...-....

20 25 30
(kN/mi?)

35

3.4

(H2)

2.4

-1-2

3.2

31--- S S A

pJ1-] IS S S

20

25 30
(KN/m?)
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20 25 30 35
(KN/mi?)




1.2
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