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3-1

IP No. BC point | EC point
IP No. BC point EC point
Tolringa ToDSM [ Tolringa To DSM To Iringa | To DSM | To Iringa | To DSM
m m m m m m m m m m m m m m m m m m
435000.00 IP60  444605.92  444631.26 100 25.333 25 25 25 25
414018 | 414 414 414 214 40.783 41 a1 41 a1
1Pl 435414.02 | 435647.74 2500 233.722 234 234 234 234 IP61  444672.04 44470479 60 32.746 0 0 0 0
357.277 | 357 357 357 357 17.499 17 17 17 17
P2 436005.02 | 436331.84 3000 326.818 327 327 327 327 P62 444722.29  444777.57 65 56.285 55 55 55 55
722.099 | 722 722 722 722 60.136 60 60 60 60
IP3_ 437053.93 | 437249.71 600 195.779 0 19 0 19 IP63  444837.71  444878.06 50 40.349 40 40 40 40
KP435+000 469.145 | 469 469 469 469 15.205 15 15 15 15
P4 437718.86 | 438083.61 260 364.755 365 365 365 365 IP64  444893.26  444951.03 175 57.769 0 0 0 0
596.036 | 596 596 596 596 46.190 46 46 46 46
IP5  438679.65 | 438931.58 1200 251.926 252 252 252 252 IP65  444997.22  445060.54 175 63.325 0 0 0 0
668.321 | 668 668 668 668 11.161 11 11 11 11
IP6  439599.90 | 439884.18 185 284.279 0 0 0 0 IP66 44507171  445121.13 135 49.428 49 49 49 49
15.449 15 15 15 15 89.548 90 90 90 90
IP7__ 439899.62 | 439954.80 500 55.179 55 55 55 55 IP67 44521068  445248.59 120 37.904 0 0 0 0
3.839 4 4 4 4 291.164 | 291 291 291 291
IP8  439958.64 | 439992.94 250 34.297 34 34 34 34 IP68  445539.75  445651.19 185 111.445 0 0 0 0
0.279 0 0 0 0 34518 35 35 35 35
IP9  439993.22 | 440024.26 100 31.039 0 0 0 0 IP69  445685.71  445794.98 80 109.268 109 109 109 109
13.164 13 13 13 13 13.997 14 14 14 14
IP10  440037.42 | 440071.98 50 34.563 35 35 35 35 IP70  445808.98  445907.54 75 98.564 0 0 0 0
23.899 24 24 24 24 42.887 43 43 43 43
IP11  440095.88 | 440180.34 175 84.461 84 84 84 84 IP71 _ 445050.43  446019.55 178 69.117 69 69 69 69
2717 3 3 3 3 23527 24 24 24 24
IP12 440183.06 | 440285.33 180 102.270 102 102 102 102 IP72  446043.07  446145.16 95 102.092 0 0 0 0
49.212 49 49 49 49 15.583 16 16 16 16
IP13  440334.54 | 440412.00 120 77.452 0 0 0 0 IP73  446160.75 _ 446258.64 122 97.895 98 98 98 98
17.818 18 18 18 18 33.888 34 34 34 34
IP14  440429.81 | 440542.45 110 112.638 0 0 0 0 IP74 44629253  446380.37 157 87.841 0 0 0 0
7.533 8 8 8 8 24.568 25 25 25 25
IP15  440549.98 | 440641.41 260 91.424 91 91 91 91 IP75 _ 446404.94  446489.63 210 84.687 85 85 85 85
43.037 43 43 43 43 61.714 62 62 62 62
IP16 440684.45 | 440782.85 385 98.402 0 0 0 0 IP76  446551.34  446608.98 200 57.638 0 0 0 0
46.324 46 46 46 46 37.072 37 37 37 37
IP17  440829.17 | 440922.42 190 93.252 93 93 93 93 IP77  446646.05  446738.52 650 92.471 92 92 92 92
27.291 27 27 27 27 14377 14 14 14 14
IP18  440949.71 | 440999.75 200 50.032 0 0 0 0 IP78  446752.90  446771.75 200 18.853 19 19 19 19
42591 43 43 43 43 80.248 80 80 80 80
P19 441042.34 | 441131.43 130 89.097 89 89 89 89 P79 446852.00  446880.05 100 28.050 0 0 0 0
44.759 45 45 45 45 16.773 17 17 17 17
1P20 44117619 | 44129579 80 119.596 0 0 0 0 IPB0  446896.82  446935.93 150 39.104 0 0 0 0
33.822 34 34 34 34 17.664 18 18 18 18
P21 441329.61 | 441376.78 100 47.166 47 47 47 47 IP81  446953.59  446973.50 250 19.908 0 0 0 0
71.976 8 78 8 78 29.424 29 29 29 29
1P22  441454.75 | 441520.07 175 65.316 65 65 65 65 P82 447002.92  447022.47 100 19.547 20 20 20 20
51.036 51 51 51 51 30.456 30 30 30 30
1P23 44157111 | 441667.65 95 96.544 0 0 0 0 IP83  447052.93  447072.87 100 19.944 20 20 20 20
73.747 74 74 74 74 250.769 | 251 251 251 251
1P24  441741.40 | 441768.94 100 27.544 0 0 0 0 IPB4  447323.64 44743523 | 4000 111.594 12 112 12 112
44598 45 45 45 45 54178 54 54 54 54
1P25  441813.54 | 44185620 45 42.664 43 43 43 43 IP85  447489.41 44754159 2000 52.177 52 52 52 52
25.686 2 26 2 26 KP447+500 270634 | 271 271 271 271
1P26  441881.89 | 441923.93 75 42.045 0 0 0 0 1P86  447812.22  447816.76 2000 4.534 5 5 5 5
43543 44 44 44 44 270492 | 270 270 270 270
1P27 _441967.48 | 44203467 32 67.191 67 67 67 67 IP7__ 448087.25  448098.95 500 11.699 12 12 12 12
55.521 56 56 56 56 74.978 75 75 75 75
1P28  442090.19 | 442192.73 80 102.542 0 0 0 0 1P88  448173.92  448264.87 450 90.941 91 91 91 91
21.827 22 22 22 22 35.298 35 35 35 35
1P29  442214.56 | 442258.33 35 43.769 44 44 44 44 1P89  448300.16  448330.65 250 30.484 30 30 30 30
16.912 17 17 17 17 519582 | 520 520 520 520
1P30  442275.24 | 442309.24 38 34.001 0 0 0 0 IP90  448850.23  448850.31 150 0.082 0 0 0 0
23.488 23 23 23 23 478.374 | 478 478 478 478
IP31  442332.73 | 442416.04 50 83.309 83 83 83 83 IP91  449328.69  449337.26 100 8.575 0 0 0 0
62.250 62 62 62 62 48.063 48 48 48 48
1P32  442478.29 | 442554.98 125 76.693 0 0 0 0 1P92  449385.32  449428.11 150 42.790 0 0 0 0
17.791 18 18 18 18 65.484 65 65 65 65
IP33  442572.77 | 442575.96 100 3.190 3 3 3 3 1P93  449493.60  449523.82 100 30.225 0 0 0 0
41.006 41 a1 41 a1 58.342 58 58 58 58
1P34  442616.97 | 442666.86 200 49.898 0 0 0 0 1P94  449582.16  449629.52 500 47.351 0 0 0 0
25.464 25 25 25 25 293307 | 293 293 293 293
IP35 44269233 | 442749.17 65 56.842 0 0 0 0 IP95  449922.82  450018.16 750 95.342 95 95 95 95
72.997 73 73 73 73 17.840 18 18 18 18
1P36  442822.17 | 44287258 25 50.415 50 50 50 50 IP96  450036.00  450098.87 500 62.866 63 63 63 63
11.794 12 12 12 12 36.473 36 36 36 36
IP37  442884.38 | 442918.78 60 34.400 0 0 0 0 1P97  450135.34  450183.24 500 47.900 48 48 48 48
23.020 23 23 23 23 23.442 23 23 23 23
1P38  442941.80 | 443006.48 55 64.679 0 0 0 0 END __450206.69
30.125 30 30 30 30 15,000 6,691 8,515 9,107 9,401 9,107 9,401
1P39  443036.60 | 443077.70 200 41.096 0 0 0 0
36.500 37 37 37 37
IP40  443114.20 | 443176.42 140 62.225 62 62 62 62
24.183 24 24 24 24
1P41  443200.60 | 443239.92 65 39.319 39 39 39 39 1
52.887 53 53 53 53 180 m
1P42  443292.81 | 443338.73 450 45.915 46 46 46 46 R=D"2/8m
32.688 33 33 33 33 R
1P43  443371.41 | 44342820 750 56.785 0 57 0 57 D: =(8/2+5/2)
41.320 41 a1 41 a1 180
1P44  443469.52 | 44349138 75 21.860 0 0 0 0
41.001 41 a1 41 a1
1P45 44353247 | 443559.05 1000 26.584 27 27 27 27 m 2.9 6.65
16.340 16 16 16 16
IP46 44357539 | 443617.93 65 42.536 0 0 0 0 R 180 180 8 29 1400 (
15.238 15 15 15 15 R 180 180 8 6.7 600 (
1P47  443633.17 | 443676.36 40 43.196 43 43 43 43
4.470 4 4 4 4
1P48  443680.83 | 443735.87 95 55.035 0 0 0 0 m 4.175 7.425
42582 43 43 43 43
IP49  443778.45 | 443810.43 120 31.980 32 32 32 32 R 180 180 8 4.175 970 (
40.115 40 40 40 40 R 180 180 8 7.425 545 (
IP50 443850.55 | 443884.93 120 34.384 0 0 0 0 S
54.313 54 54 54 54
IP51  443939.24 | 443969.82 75 30.573 3L 31 3L 31
29.737 30 30 30 30
IP52  443999.55 | 444079.62 125 80.065 0 0 0 0
17.490 17 17 17 17
IP53  444097.11 | 444166.26 105 69.156 0 0 0 0
13.627 14 14 14 14
IP54  444179.89 | 444248.22 350 68.326 68 68 68 68
6.535 7 7 7 7
IP55 44425475 | 444290.11 70 35.356 35 35 35 35
13.155 13 13 13 13
IP56 444303.26 | 444350.13 100 46.867 0 0 0 0
90.899 o1 o1 o1 o1
IP57 _444441.03 | 444469.05 75 28.021 0 0 0 0
44.987 45 45 45 45
IP58  444514.04 | 44452855 50 14.511 15 15 15 15
19.692 20 20 20 20
IP59  444548.24 | 44450151 125 43.273 0 0 0 0
14.412 14 14 14 14
4,636 4,970 5,452 5,746 5,452 5,746
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e=V2/(314*R)
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30.0 m
r o | e [
Rm [wem | ™ | ™ | | m| m|Em| EE

IP6 | 439 + 599.898 | 439 + 884.177 | 185.00 | 6.682 183.33 0.61 1671 | 1.05 - 272 OK

P9 | 439 + 993220 | 439 + 24259 | 100.00 | 4.190 98.95 114 1.048 | 1.05 - 2.10 OK
P13 | 440 + 334543 | 440 + 411994 | 120.00 | 6.140 118.47 0.95 1535 | 1.05 - 2.59 OK
P14 | 440 + 429812 | 440 + 542451 | 110.00 | 4.752 108.81 1.03 1.188 | 1.05 - 224 OK
IP16 | 440 + 684444 | 440 + 782.847 | 385.00 | 6.868 383.28 0.29 1717 | 1.05 - 277 OK
P18 | 440 + 949.713 | 440 + 999.746 | 200.00 | 6.704 198.32 0.57 1676 | 1.05 - 2.73 OK
P20 | 441 + 176193 | 441 + 295788 | 80.00 | 8.960 77.76 145 2240 | 1.05 - 3.29 OK
P23 | 441 + 571104 | 441 + 667.648 | 95.00 5.260 93.69 1.20 1.315 | 1.05 - 2.37 OK
IP24 | 441 + 741395 | 441 + 768939 | 100.00 | 7.040 98.24 115 1.760 | 1.05 - 2.81 OK
P26 | 441 + 881887 | 441 + 923932 | 75.00 | 5.716 73.57 153 1429 | 1.05 - 2.48 OK
IP2g | 442 + 90.187 | 442 + 192.729 | 80.00 3.604 79.10 142 0.901 | 1.05 - 1.95 OK
IP30 | 442 + 275236 | 442 + 309.238 | 38.00 4.304 36.92 3.05 1.076 | 1.05 | 2.30 | 443 OK
P32 | 442 + 478285 | 442 + 554978 | 125.00 | 5.732 123.57 0.91 1433 | 1.05 - 2.48 OK
P34 | 442 + 616.966 | 442 + 666.864 | 200.00 | 8.668 197.83 0.57 2167 | 1.05 - 3.22 OK
IP35 | 442 + 692328 | 442 + 749.170 | 65.00 7.428 63.14 1.78 1.857 | 1.05 - 291 OK
|P37 | 442 + 884376 | 442 + 918776 | 60.00 5.654 58.59 192 1.414 | 1.05 - 2.46 OK
P38 | 442 + 941.796 | 443 + 6.475 55.00 | 5.350 53.66 2.10 1.338 | 1.05 - 2.39 OK
P39 | 443 + 36.600 | 443 + 77.696 | 200.00 | 6.788 198.30 0.57 1697 | 1.05 - 2.75 OK
P43 | 443 + 371413 | 443 + 428198 | 750.00 | 6.962 748.26 0.15 1.741 | 1.05 - 2.79 OK
P44 | 443 + 469518 | 443 + 491.378 | 75.00 6.708 73.32 153 1.677 | 1.05 - 2.73 OK
P46 | 443 + 575393 | 443 + 617.929 | 65.00 6.868 63.28 178 1.717 | 1.05 - 2,77 OK
P48 | 443 + 680.832 | 443 + 735867 | 95.00 | 5.756 93.56 1.20 1439 | 1.05 - 2.49 OK
P50 | 443 + 850545 | 443 + 884.930 | 120.00 | 6.992 118.25 0.95 1748 | 1.05 - 2.80 OK
IP52 | 443 + 999551 | 444 + 79.616 | 125.00 | 7.548 12311 0.91 1887 | 1.05 - 294 OK
P53 | 444 + 97.107 | 444 + 166.263 | 105.00 | 8.542 102.86 1.09 2136 | 1.05 - 3.19 OK
P56 | 444 + 303.262 | 444 + 350.129 | 100.00 | 6.912 98.27 114 1728 | 1.05 - 2.78 OK
IP57 | 444 + 441.028 | 444 + 469.049 | 75.00 7.896 73.03 154 1974 | 1.05 - 3.02 OK
IP5o | 444 + 548238 | 444 + 591511 | 125.00 | 6.606 123.35 0.91 1.652 | 1.05 - 2.70 oK
P61 | 444 + 672.040 | 444 + 704.786 | 60.00 6.264 58.43 193 1566 | 1.05 - 2.62 OK
P64 | 444 + 893.261 | 444 + 951.031 | 175.00 | 6.208 173.45 0.65 1552 | 1.05 - 2.60 OK
P65 | 444 + 997.221 | 445 + 60.546 | 175.00 | 5.610 173.60 0.65 1403 | 1.05 - 2.45 OK
IP67 | 445 + 210.683 | 445 + 248586 | 120.00 | 6.404 118.40 0.95 1601 | 1.05 - 2.65 OK
IPe8 | 445 + 539.751 | 445 + 651.196 | 185.00 | 6.524 183.37 0.61 1.631 | 1.05 - 2.68 OK
IP70 | 445 + 808.979 | 445 + 907.542 | 75.00 5.768 73.56 153 1.442 | 1.05 - 2.49 OK
P72 | 446 + 43073 | 446 + 145165 | 95.00 4.660 93.84 1.20 1.165 | 1.05 - 222 OK
IP74 | 446 + 292531 | 446 + 380.372 | 157.00 | 6.986 155.25 0.72 1747 | 1.05 - 2.80 OK
IP76 | 446 + 551.341 | 446 + 608979 | 200.00 | 6.774 198.31 0.57 1694 | 1.05 - 2.74 OK
|P79 | 446 + 852.000 | 446 + 880.050 | 100.00 | 5.882 98.53 114 1471 | 1.05 - 252 OK
IP8O | 446 + 896.823 | 446 + 935928 | 150.00 | 4.194 148.95 0.76 1.049 | 1.05 - 2.10 OK
|Pg1 | 446 + 953591 | 446 + 973.499 | 250.00 | 5.880 248.53 0.45 1470 | 1.05 - 2.52 OK




X 3-2 {HEERARINT No.442+275-309 (IP30)

442+275.236

20

10

-10

5 g g g
i
15 960266
[ps 957066
E
Elg*—%'
312 ]
,/'///
/ //-'
g 8 8 2
o o [=>]

-20




)
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10
Pavement and Materials Design Manual 1999
20 10
20
3-5
3-5
Passenger Cars Trucks Buses U Adusted
; Pick-up 40r Medium Bus| Large Bus 24 Hour(Seasonal|Adjuste
Year | Month| Location Pas(s:er:ger Truck + | 2axles | 3axles | more |Mini Bus| over 25 over 40 Total Factor | Factor [ ADT Remark
a 4WD axles pass pass
1996 - Kitonga - - - - - - - - 382 -
1908 | ul Mikumi 11 94 55 12 27 16 64 280 | 1.570 | 0.985 433
Y Iringa 15 74 55 12 18 13 49 237 | 1.570 | 0.985 367
1999 | May Iringa 21 126 39 35 26 98 55 400 | 1.332 | 0.919 490
Mikumi 22 108 39 56 51 55 51 382 - - -
Mikumi 21 104 41 75 63 46 56 406 - - -
March [ Mikumi 34 96 39 77 50 45 47 388 - - -
Mikumi 23 99 38 86 40 42 58 386 - - -
2001 Mikumi 35 131 27 89 45 37 58 422 - - -
April Mikumi 49 136 41 68 45 45 53 437 - - -
p Mikumi 18 85 24 31 27 30 53 268 - - -
June Kitonga 10 107 223 | 33 17 27 7 53 477 - - -
Kitonga 27 149 184 | 36 16 24 3 61 500 - - -
2)
3-6
Tanzam Highway Rehabilitation Project Sections 1.1A, 1.1B and 3B Report dated
1994 2015 2003 2015
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3-6

1993-2003 2003-2015
5.50 % 4.80 %
/ 5.50 % 4.80 %
5 4.00 % 3.00 %
4.00 % 3.00 %
/4WD 5.50 % 4.80 %

Tanzam Highway Rehabilitation Project Sections 1.1A, 1.1B and 3B Report dated 1994

20

3-7

10

/4WD




A 0¢ 0T v v

VEET | €L¢T | GTCT  6STT | 90TT | GSOT LOOT | T96 | L16 |S/8 G€8 /6L 09L |S¢L (269 |099 |0€9 TO9 V.S LvS <¢CS | 66V

¥0€ |06¢ Ll (¥9¢ |¢S¢ | Tve 0€¢ 61C 60C |66T |06T (¢8T €T G9T |8ST |TIST vvl | €T | T€T | GCT 61T €11 8V Sg'S 0T JaMp
8¢ /¢ |9 'S¢ v¢ |¢¢ |1¢ | 0¢ 0¢c |61 |81 LT |91 ST ST ¥I € €1 |¢T |¢T |11 1T 8V S’ 0T

/6 |¢6 |8 ¥8 08 |9L €. |0L 99 €9 |09 8§ |99 €9 09 8 9y WP |V |OF |8E 9 8V g'q Ve ov - /
18T w1 | L€T TET | ST |61T ¥VIT 60T ¥OT (66 |¥6 06 (98 | ¢8 8. 'G. 1L |89 |99 |29 |65 99 8V S’ €9 oy -

ege |¢ce |1e 0e 0E |6 |8 |lZ (9¢ |S¢ |S¢ v¢ €& €& |¢¢ T¢ T¢ 0 |0Cc |6T |8T 8T o€ ov /T € . ”

9 €9 19 |65 |9 |99 v§ ¢s |1 |6y |8 | S¥ v e |I¥ O 6€E 8 L& 9€ V€ o€ oy €e € s ”

9y €y | Ty 66E [8E |9/ | 99€ | VSE€ VVE VEE |¥CE | GIE 90E | /6C 88C (08C T.C V¥9¢ |9S¢C |8¥¢ | Tve | ¢C€C o€ ov €ac € z ”

0z | 6T 8T LT o1 ST | v1 | €T ¢T | 11 | OT 6 8 L 9 S 14 € 4 T - - -¥00C :00C-100q 1AV

€20¢ | ¢¢0¢ | T¢0cC | 020C | 610¢ | 8T10C LT0C |910C STOZ |¥T0C €10C ¢10¢ TTOZ |0T0C 600C 800¢ 200 900C 'S00C 002 |€00C | 00C (%) T00C

3-17



3-2-2-3

(N
10cm
15¢cm
50 cm CBR 25%
TA’
TA’ 1.00x 15 0.20x 50 25.0cm
t=15cm
:CBR 25% t=50 cm
: CBR=16 %
2
53% 5.0%



3) 3-3
C|6I1y Silt Sand Gravel
100 T T T TTTIM
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HANEDA A/P (C-Runway) Field Pavement Test
10

8 <| Type-A Pavement | /a
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4 / Type-B Pavement
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Type-A Type-B
t=15cm t=15cm
t=30cm t=15cm
t=65cm
t=65cm
t=200cm
t=200cm CBR 10
CBR 10
3-6 C
Type-A Type-B
TA’
TA' alTl a2T2 anTn

al,a2, ,an

350 kgf

CBR 80

T1,T2, Tn

CBR

a 1.00
a 0.80

a 0.35
20 a 020

Type-A TA 1.00x 15 0.35x 30 0.20x 65 38.5cm
Type-B TA 1.00x 15 0.80x 15 0.20x 65 40.0cm



(6)

)

(8)

1)

C (
Type-A) 3-8
3-8 10,000

CBR TA’
60t i=8% 6.0t 16% 25.0cm 10cm
C 90t i=6% 4.5t 10% 38.5cm 8cm
Pavement and Materials Design Manual 1999

3-9
3-9
E (kg/cm?)

10,000 0.35

40,000 0.35

350,000 0.15

2,000 0.30

8,000 0.30

1,500 0.30

CBR=16 1,200 0.30

Haneda A/P CBR=10 750 0.30

5,000 0.35

Haneda A/P N=10 150 0.35




(9)

Case-1

Case-2

Case-3 Case-2
Case-4 Case-3
Case-5

Case-1 Case-2
t=15cm t=10cm
t=10cm
CBR 16 t=50cm t=15cm
CBR 16 t=50cm
Case-3, Case-4 Case-5
(case-3) t=25cm
(case-4) t=10cm
t=10cm o ca=45 kg/cm?
t=15cm
t=15cm
CBR 16 t=50cm
CBR 16 t=50cm

3-7




(10) 3

22
}_M
— M o150t T=108t

3m

6m 4m
(11)
3-10
€ X
€z 100,000
20 10
t=10cm
Case-3 Case-4
Case-4
Case-5
3-10
Case-1 Case-2 Case-3 Case-4 Case-5
e x 4.0x 10* | 11.9x 10* | 12.0x 10| 2.94x 10* 3.39x 10* 0.06x 10*
¢ 7 8.0x 10“* | 18.8x 10* | 27.0x 10* | 22.4x 10* 17.3x 10* 3.13x 10*




(12)

(13)

—(alxtl+a2xt2+a3xt3 + +an xtn)/25.4

Structure Number

3-11
Required Structure Number. SNgeyired
Sub-grade Traffic load Classes
CBR TLCO2 | TLCO5 TLC1 TLC3 TLC10 | TLC20 [ TLC50
30 1.10 1.25 1.60 1.90 2.35 3.00 3.50
15 20 1.35 1.50 1.80 2.20 2.75 3.80 4.20
10 14 1.60 1.80 2.10 2.50 3.00 4.10 450
79 1.90 2.00 2.30 2.75 3.30 4.30 4.70
5 6 2.10 2.20 2.50 2.90 350 450 5.00
3 4 2.40 2.80 3.10 3.40 4.00 5.00 5.50
(TLC)
10 20 TLC10
10 20
3-12 TLC 3-13

3-14
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3-14 8

(tons) (80kN) /
] 2 3 13.107 2.920 387
-3
] 3 24.130 5.869 221
-4
] 3 47.867 21.693 233
- 40 15.584 3.456 218

SUMMARY AXLE LOAD SURVEY 2000 FOR PAVEMENT MONITORING PROGRAMME

17th-24th November, 2000

(14) CBR

DCP CBR Overseas Road
Note 31, A Guide to the Structural Design of Bitumen-surfaced Roads in Tropical and
Sub-tropical Countries: Overseas Centre Transport Research Laboratory, Crownthorne,
Cerkshire, United Kingdom

log10(CBR pep) = 2.632 — 1.28 10g10 (A S)

CBR,, DCP CBR

AS (mm/blow)
15km 3
CBR 3-15
CBR

CBR,,={ (h; CBR;/3 + h2 CBR,,/3 + +h,CBR,,/3) 7100} 3
CBR,, CBR
CBR,, CBR,, ,CBR, CBR
h,, h,, , h, (cm)
h,+ h, + + h, =100 cm



3-15 DCP CBR

-1 (KP435+000 KP439+300)

Pit No. TP-1 TP-2 TP-3 TP-4 TP-5 TP-6 TP-7
Sta. No | 435+000 | 435+520 | 436+053 | 436+559 | 436+800 | 437+500 | 438+100
CBRDCP 16 24 32 107 19 25 36
TP-8 TP-9
438+500 | 439+000
79 60

(KP439+300  KP440+800)

Pit No. TP-10 TP-11 TP-12 TP-13 TP-14 TP-15 TP-16
Sta No | 439+500 | 440+000 | 4404500 | 441+000 | 441+500 | 442+000 | 442+500
CBRDcP 165 93 93 107 99 64 72

TP-17 TP-18 TP-19 TP-20 TP-21 TP-22 TP-23
443+000 | 443+500 | 444+000 | 444+500 | 445+000 | 445+500 | 446+000

232 320 66 18 101 45 89
TP-24
446+500
57
-2 (KP440+800 KP445+000)
Pit No. TP-25 TP-26 TP-27 TP-28 TP-29 TP-30 TP-31
Sta. No | 447+000 | 447+500 | 448+000 | 448+500 | 449+000 | 449+500 | 450+000
CBRDcP 80 67 177 70 69 54 71
Pavement and Material Design Manual 1999 CBR
DCP 3-16 CBR
CBR DCP

d=01x (n 1)

d X
n
3-16 DCP CBR
n d CBR bcp
-1: K P435+000~K P439+300 9 0.8 22
K P439+300~K P440+800 14 1.3 59
-2 K P440+800~K P445+000 7 0.6 62
* T/P-20(CBR=18)




T/P-13 (441k +000)

35
g 30
B 25 /
~ o | —1
®©
8 20 — 3
o ° |p dfield = 2.08 g/cm
O 15
|p dmax = 1.98 g/cm3|
10 I :
1.90 1.95 2.00 2.05 2.10
Dry Densiry p d (g/cm3)
T/P-23 (446k+000)
35
< 30
S
B 25 e
%
& 20 _ 3
% N o« —|©® |p d field = 2.06 g/em
p dmax = 2.02 g/cm3|
10 : T
1.90 1.95 2.00 2.05 2.10
Dry Densiry o d (g/cm3)
3-8 4 CBR
T/P-13(KP441+000) T/P-23(KP446+000)
4 CBR 3
pd CBR 3-8 p dfield
CBR
CBR
T/P-13 4 CBR 28%
T/P-23 4 CBR 25%
3-9



Clay Silt

Sand Gravel

100

k«jizﬁ
80 ;/'./li./’ &5 r /7
k4l S=edih o /]
- 60 ‘;E ﬂ{' /
E\, 40 1 o #4,_//0/‘
|®1
20 . d
e
0 i
0.001 0.010 0.100 1.000 10.000 100.000
D (mm)
3-9
(15) CBR
DCP CBR 4 CBR
DCP CBR
4 CBR CBR DCP CBR

CBR

T/P-13 28 / 107 =0.26

T/P-23 25/ 89=0.28

=0.27
0.27 CBR

-1 (KP435+000~KP439+500)
(KP439+300~KP440+800)
-2 (KP440+800~KP447+500)

(16)

17 8-6

CBR 3

CBR 22x 0.27=59= 6%
CBR 59x 0.27 =15.9 = 16%
CBR 62x 0.27=16.7=17%

DCP

KP437+500 CBR 35%
CBR



Ov-1 0.10 CBR6.0% KP437+500 KP438+0.0
Ov-2 0.12 CBR 6.0% KP438+0.0 KP439+500
Ov-3 0.12 CBR 17.0% KP447+0.0 KP447+500
3-17
(cm CBR (cm CBR CBR CBR
KP437+500 15.0 35.0 10.0 67.2 20.0 33.4 40 0.10
KP438+100 15.0 85.2 10.0 49.7 15.0 83.2 74
KP438+500 15.0 162.0 35.0 95.7 0.0 0.0 113
KP439+000 15.0 140.0 5.0 311.0 . 0.0 175 0.12
KP439+500 10.0 759.0 10.0 418.0 15.0 69.1 275 ’
KP447+000 - 79.9 - - - 80
KP447+500 15.0 96.7 15.0 39.8 10.0 153.0 82
3-18
Type of material Existing Material coefficients
Surfacing
Asphalt Concrete (AC) that exhibit some cracking but with 030
little deformation in the whedl paths '
Low grade base course
Fully cracked cemented subbase or granular layers of natural
gravel or with small proportions of crushed particles, CBR min 0.12
60%
0.10

Natural gravel of nominally subbase quality, CBR min. 25%

Pavement and Materials Design

3-19
3-19

1 2 3 4 5 6 7 8 9 10 11 12 13
(m) CBR| SN (mm) (mm) Ov (mm) Total
Ov-1 |KP437+500|KP438+000| 500.0 6 3.50 450 0.10 70 0.30 60 0.40 |3.54
Ov-2 |KP438+000|KP439+500| 1500.0 6 3.50 400 0.12 70 0.30 60 0.40 |3.66
Ov-3 |KP447+000|KP447+500| 500.0 17 2.75 400 0.12 70 0.30 10 0.40 |2.87

Total 2500.0

50mm 2

50mm 60mm




3-2-2-4

1)

)

TRRL

TRRL(Transport and Road Research Laboratory)

40
GUMBLE PEASON HAZEN
GUMBLE
3-20
mm/day
3 5 10 20 25 50
GUMBLE 56.43 65.64 77.22 88.32 91.85 102.74
PEASON 53.42 62.17 72.35 82.24 85.71 96.27
HAZEN 54.28 62.46 71.98 81.49 84.59 94.20
(3) TRRL
TRRL 10
QX =1x/ 1% Qyo
Qx X m3/sec
IX X mm/day
lio 10 mm/day
Qo 10 m3/sec




@) TRRL

KP445 800

44

3-10
TRRL

3-22

3-21
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3-22 TRRL

Al step-by-step
10
Sr.N. Items Descreption Value Unit
1st trial
1 Cachment AreatAl Geographical map with 1/50000 scale 0.217| km2
2 Altitude difference Geographica map with 1/50000 scale 0.085 km
3 Channel Length:L 0.30 km
4 Channel Slope:S 0.283] m/m
5 Catcment Type Caltivated land, Partry Forest
6 Lag TimeK TRRL Method document Table 7 300 h
7 Soil Type Well Drained
8 Standard Contributing Area Coefficient:CS 0.45
9 Catcment Wetness Factor , CW TRRL Method document Table 5 0.50
10  Land UseFactor, CL TRRL Method document Table 6 1.00
11 Contributing Area Coefficient: CA CA=Cs*CW*CL 0.225
12 Rainfall Time (Inland Zone):Tp TRRL Method document Table 8 075 h
13 Index:n TRRL Method document Table 8 0.96
14 BaseTime TB=Tp+2.3K+TA 1st:TA=0 765 h
15  10year daily point rainfall:R*¥* 772 mm
16  Rainfall duaring Base Time:RTB TB/24*(24.33/(TB+0.33))™* R10/24 7175 mm
17 AreaRedaction Factor:ARF 1-0.04* TB"**A1%° 0.963
18  Average Rainfal:P RTB*ARF 69.12 mm
19  Volume of Runoff:RO CA*(P-Y)*ALl* 10° Y =0(Fix) 33747, m3
20 Average Flow:Q 0.93* RO/(3600* TB) 0.114 m3/s
21  Attenuation TimeTA 0.028* L/(Q"*S"?) 0.027
22  Recalculatied basetime:TB' TB=Tp+2.3K+TA 7.677 h
2nd trial
23 | RTB' 71.77 mm
24 ARF 0.963
25 P 69.14 mm
26 RQ 337561 m3
27 |Q 0.114 m3/s
28 TA 0.027, h
29 TB" 7.677 h
3rd trial

32 ARF' 0.963
33 |RTB" 7204 mm
34 P 69.39 mm
35 RO 3387.88 m3
36 |Q" 0.114 m3/s
37
38  Design Peak Flow:Qd Q" F=2.3(Fix) 0.262 m3/s
39 5yr Qd* Rs/24/R10/24 0.223 m3/s
40  10yr Qd* 1024/ R10/24 0.262 m3/s
41 25yr Qd* Rysjoa/Rigr24 0.312 m3/s
42  50yr Qd* Rsg/24/R10/24 0.349 m3/s

source:TRRL Laboratory Report 706
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(6)

3-24
3-23
/
3 5 10 20 25 50
56.4 65.6 77.2 88.3 91.8 102.7
79.6 96.6 111.0 123.6 128.5 141.2
3-24
15 min 30 min 1 h 3 h 5 h 7 h 24 h
Syear 213.2 mm| 123.2 mm| 71.2 mm| 298 mm| 199 mm| 153 mm| 5.8 mm
25year 189.7 mm| 109.6 mm| 63.3 mm| 265 mm| 17.7 mm| 13.6 mm| 5.1 mm
50year 140.4 mm| 81.0 mm| 46.8 mm| 19.6 mm,| 13.1 mm| 10.0 mm| 3.8 mm
Syear 1448 mm| 83.7 mm| 483 mm| 203 mm| 135 mm| 104 mm| 3.9 mm
25year 1356 mm| 783 mm| 452 mm| 19.0 mm| 127 mm| 9.7 mm| 3.7 mm
50year 102.1 _mm| 589 mm| 340 mm| 142 mm| 9.5 mm| 7.3 mm| 2.7 mm
3-11
(mm)
140
¢ 50
. m25
120 + AS
100 l\
80
y = 71.169x70- 7915
R2 = 0.995 (50 )
60
y = 63.335x 707915
R2 = 0.9944 (25 )
40
y = 46.772x70-79%8
R2 = 0.9941 (5 )
20 N
:.
0
0 5 10 15 20 25
(hour)
3-11 mm/h




Ix=Dx/Dd Id

| mm/h
Dx mm/day
Dd mm/day
| mm/h
(6)
8
PN
H=0.8D
8 A = 0512 D2 2.50m/s
mm m/s 3/
600 2.50 0.44
900 2.50 1.00
1200 2.50 1.80
1800 2.50 4.10
2200 2.50 6.10
3000 2.50 11.20
C2 12.25ha TRRL 20.21m3/s
¢ 3.0m 2
11.20x2 = 22.40m3/s
3-25




3-25

. . Flow Capacity of Existin
No.of  Arcaor  TRRL Method Size of Existing Ay o XSing Q0c | ige
Catch- |Cachment| Q10yr | Q25yr Structure Qcl0yr Qc25yr

ment km? mls = ms m’/s m’/s
Al 0.217 | 0.261 - 2culverts with 0.90m & 1.20m dia 2.80 - 0.09 OK
A2 0.242 | 0.290 - Culvert with 0.90m dia 1.00 - 0.29 OK
A3 0.028 @ 0.034 - Culvert with 0.90m dia 1.00 - 0.03 OK
A4 0.376 | 0.446 - 2culvert with 1.20m & 2.20 dia 7.90 - 0.06 OK
A5 0.165 | 0.199 - Culvert with 9.00m dia 1.00 - 0.20 OK
A6 1665 | 1.830 - 2culvertswith 2-1.20m dia 3.60 - 0.51 OK
A7 1.247 | 1.618 - Culvert with 3.00m dia 11.20 - 0.14 OK
A8 0.150 @ 0.211 - 2culverts with 0.90m dia. 2.00 - 0.11 OK
A9 0.260 @ 0.359 - 3culverts with 0.90m dia 3.00 - 0.12 OK
Bl 0.088 | 0.133 - Culvert with 0.90 dia 1.00 - 0.13 OK
B2 0.172 | 0.239 - Culvert With 2-1.20m dia 3.60 - 0.07 OK
B3 0.818 | 0.930 - Culvert with 1.80m dia 4.10 - 0.23 OK
B4 0.030 | 0.037 - Culvert with 0.90m dia 1.00 - 0.04 OK
B5 1.379 | 1545 - Culvert with 1.80m dia 4.10 - 0.38 OK
B6 6.342 - 9.556 | Box culvert with 3.00 x3.00 - 11.2 0.85 OK
B7 0.571 | 0.659 - 2culvert with 1.20m dia 3.60 - 0.18 OK
B8 0.213 | 0.752 - 7culverts with 1.20m and 0.6 dia 4.44 - 0.17 OK
B9 0.315 | 1.384 - 11culverts with 0.60m and 1.20m dia 6.20 - 0.22 OK
B10 | 0.656 | 0.530 - Culvert with 1.80m dia 4.10 - 0.13 OK
B11 | 0.106 | 0.373 - 3pit type culvert with 0.60m dia 1.32 - 0.28 OK
B12 2437 | 1596 - Culvert with 3.0m diaclass 11.20 - 0.14 OK
B13 | 0.090 | 0.260 - 2culverts with 0.90m dia 2.00 - 0.13 OK
B14 1130 | 1.493 - Culvert with 1.80m dia 4.10 - 0.36 OK
B15 | 0.150 | 0.526 - 5pit type culverts with 0.60m 2.20 - 0.24 OK
B16 | 0.349 | 0.319 - 3pit type culverts with 0.60 1.32 - 0.24 OK
B17 | 0296 | 0.271 - Pit type culvert with 2-1.20m dia 3.60 - 0.08 OK
B18 0.256 0.894 - 12pit type culverts with 0.60m & 0.90m 4.20 - 0.21 OK
B19 0399 0362 -  Ptiypeculvertswith0.90«.20m 132 T o021 oK

box & 0.60m dia
5pit type culverts with 1.20m -

B20 0551 | 0.494 - arched box & 0.60m dia 2.20 0.22 OK
B21 | 0291 | 0.266 - Culvert with 120m dia 1.80 - 0.15 OK
B22 0.060 0.168 - 2pit type culverts with 0.90m & 0.60m 1.44 - 0.12 OK
B23 | 0435 | 0.394 - Culvert with 1.80m dia 4.10 - 0.10 OK
B24 0.168 0.463 - 6pit type culverts with 0.60m & 0.90m 3.76 - 0.12 OK
B25 0.090 0.250 - 3pit type culvert with 0.60m & 0.90m 2.44 - 0.10 OK
B26 | 0.020 | 0.050 - Culvert with 0.90m dia 1.00 - 0.05 OK
B27 1671 | 1610 - Culvert with 3.00m dia 11.20 - 0.14 OK
B28 | 0574 | 0.832 - 2 culvertswith 0.90m & 2.20m dia 7.10 - 0.12 OK
OK
C1 0.036 | 0.055 - Culvert with 0.90m dia 1.00 - 0.05 OK
C2 12.250 - 20.204 Culvert with 2-3.00m dia - 224 0.90 OK
C3 0.137 | 0.206 - 2culverts with 0.90m & 2-1.20m dia 4.60 - 0.04 OK
C4 0.137 | 0.206 - 2culverts with 0.90m & 2-1.20m dia 4.60 - 0.04 OK
C5 0.203 | 0.302 - 2culverts with 0.90m & 2-1.20m dia 4.60 - 0.07 OK
C6 0.665 | 0.956 - 2culverts with 0.90m & 1.80m dia 5.10 - 0.19 OK
C7 0.090 @ 0.136 - Culverts with 0.90m dia 1.00 - 0.14 OK




0.15m i

0.3 0.75

V 1/nx R2/3>< |1/2
Q AV
\Y m/s
Q m3/s
A m2
P m
n s/m'/?
R A/P m
|
3-26 V
A(m2) P(m) R(m) n s/ml/3 [ V(m/s) Q(m3/s)
0.005 0.825 0.065
0.010 1.167 0.092
0.013 1.347 0.106
0.079 1.079 0.073 0.015 0.020 1650 0.130
0.040 2.334 0.184
0.100 3.690 0.291
\% B13
Qr 0.212/360 0.000589m3/m




B13 0.212m3/s
B13 360

200 Qr max

Q r max = 0.000589x 200 =0.117m3/s 0.130m3/s

2 0.130m3/s
2 B25
Qmax 0.000597x 160  0.096 0.106m3/s 5
Q 0.212m3/s
L 355m

Imax =160m
qr 0.212/355 0.000597 m3/s/m

B25

()



L \Y4
0.5m
2.5%
. v <«
e 6.0% As
° Co
!= 500 ;!1 500 =I|
3-27 L

A(m2) P(m) R(m) n s/m*? | V(m/s) | Q(m3/s)
0.005 0.322 0.005
0.010 0.456 0.007
0.013 0.526 0.008

0.015 1.04 0.014 0.013 0020 0645 0010
0.040 0.912 0.014
0.100 1.441 0.022

Q=1/(3.6x 10%x Cx Ix A

Q = m3/s

C = 0.70 0.95

| = 3-24 15 144.8mm

A = (m2) 7.0 7.0m2/m

Q =1/(3.6x 10%x 0.8x 144.8x 7.0 = 0.00023m3/s

2 4% 1 /40




3-2-2-5

(1)

3-1

3-12 3-28

15

3-13

20m

3-12

3-28

P (To

(To

KP440+100

KP440+632

KP441+400

KP442+177

KP442+608 o

KP442+780

KP444+797

KP445+628

KP446+327
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)

120m

max 2.5%

R=V2/127(i+f)

km/h

V 30km/h i 0.025

(©)

30km/h

0.15

R=40m

30km/h

R<40m
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3-29
3
25km/h 2
R 60m 3-30 70
Im 0.5m
3-29
Type of Road Sign Plate No. of Plate Remarks
Speed Limited (25km/h) 2
Overtaking Prohibited 2 Attach at “ Speed Limited” pole
Speed Limited (30km/h) 2
End of Prohibited of Overtaking 2 Attach at “ Speed Limited” pole
Dangerous Bend Sign 26 including “Double Bend” mark
Steep Hill Ascent 1
Steep Hill Descent 1
Parking 9
Tota 45
3-30
7.00 m
(m) 30| 40| 50| 60 | 80 |100|150|200|250|300|400|500|600| 800| 1000 | 1200
9.0/85/82|80|78|76|74|73|72|72|71|71|71|70| 7.0 | 7.0

(6)




3-2-2-6

NEMC (National Environment Management Council, Ministry of Natural Resource)

6 18

TANESCO
TANESCO

TAZAMA 3

Mining Act The Village Land Act) TANESCO

The
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