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g oy (Hrew H) | (e 1) (50)
4545 243 1.1 .0 010
4548 0943 61.11 .00 0.058
4549 1.120 1778 9,00 0.02%
287 0,034 2233 9,00 0.020
289 0014 TRY .00 0.010
156 0,016 3133 900 0.020
352 0218 48 89 .00 0.044
a03 0003 3.33 L] {103
826 0046 28.80 9.00 0.026
820 0,003 %5 900 0.003
g4 {1,008 333 .00 0003
1162 0064 37,78 .00 0.034

1175 0,005 5.56 a 0 0.005
1178 0010 1111 9.0 0.010
1180 001l 5.56 .00 0,005
1555 0013 16.67 9,00 0.015%
1574 0.124 105,56 900 0,095
1580 0008 559 Q.00 {100
1595 0019 2011 9,00 0019
1607 0,040 2223 9,00 0,020
1614 0,029 11,11 9.00) 0.010
1664 0031 22,22 2.00) 0,020
fafers ud s e | grTER | a9TER | 1668 0,043 17.78 900 0.016
1685 0.006 667 9.00 0.006
1657 0,244 88 .49 900" 0,080
1816 olrt 27,78 9,00 0,025
T836 0.0 23,33 900 i1 |
aos {1,040 10,00 50 009
164 0,269 1111 9,00 0,011
1872 0,084 5.56 9,00 0.005
313 0013 322 9,00 0,002
1658 0030 5 36 800 00065
1832 0,021 5:.58 q.00 0, W5
479 0018 4,44 9.00 0,004
5502 2165 83.33 a.00 0075
5504 12,940 70,00 9.00 0,061
a3%d 1876 138.89 0,00 0.125
6357 0,457 04,44 0 00 0.085
6337 2310 155,85 9,00 0,140
h7e 1.070 133,33 G40 0,120
8278 1,223 144 44 5.4 0,130
g2T0 | &55 138,89 0.00 125
8377 0,895 7222 5,00 0.06:5
818§ 0,450 0444 5,00 U083
B35 {073 2223 Q.00 .02
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79 006 I7.78 4,00 00ls
| 160 0.024 5.56 9.00 0.005
1297 (0.035 15.67 &0 (L5
1300 0.061 57.78 @ () 0.061
1310 0.003 333 5.0 0,003
fafaa v WRE|anER | arEr | gnivEw 1311 0,050 5.56 9.00 0.005
1316 0.029 6.67 .00 0,006
1317 0.035 5.56 5.00 0,005
1412 0,253 13,33 Q.00 G030
1427 11,006 6.67 9,00 01,006
1450 0.133 3556 9.00 0.050
1518 0.273 61,11 9,00 0.055
176 0011 .44 9.00 0,004
s 1318 0.093 556 .00 0,008
ae atn Rifa s - 26.06 M 3.080
" 5 3,044 |66.67 a0 0.150
11 1.331 94.44 9.00 0.085
37 0,680 | 88,80 0,00 0.170
43 1,154 100,00 9,00 0,090
47 2688 %133 9.00 0.075
A48 1.253 150,00 9.00 (133
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61594 12.363 16667 a.00 0.150
7102 0.028 27.22 9.00 0.020
6192 3.360 83,33 000 0,075
89 1,193 138.89 Q.00 0.125
390 1078 .67 9,00 0.060
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A i 283 0.014 15.56 [ 0.014
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477 0.015 11.11 9,00 0.005
477 0.031 4.44 9,00 0.010
804 0.004 444 .00 0.004
804 0,003 333 900 0,003
&30 0.019 21.11 2,00 0.01e
g11 0.010 11,11 9 (i) 0.010
132 0,006 66T 9.0 0,006
833 0.009 10.00 9.00 0.00%
834 0.019 21.11 9,00 0.019
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12?7 0193 A4 44 400 0.040
1097 0011 4.44 .00 0.004
1139 0.043 2556 .00 0.023
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1159 0,046 44,44 % 000 0.040
1061 0008 1,13 4.0 0.003
1100 (025 444 &.00 0,004
1163 {1,050 .50 200 0,005
1118 0,003 .11 9.00) 0,001
1082 0018 4.44 9.0} 0,004
140 0.063 1111 9,00 0,010
142 003 3313 4.00) 0,030
148 0010 1L 500 0,010
163 0,441 55.56 g {0 0.050
427 0,685 66,67 9.00 0,060
408 0218 0,00 9,00 0,045
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1155 0.020 222 .00 0,020
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sire] e . 95 0.024 1111 9.00 0.010
ot @ R a6 (.005 5560 o000 0005
97 0.011 536 9.00 0.005
90 0.015 16.67 w00 0015
LN {3, (et i,44 Q.00 et
ofz 0, (e 100 Q.00 0,009
a3 0.016 17.78 .00 0.016
L] (005 5.50 Qi (005
1185 0,021 111 0.0 0.010
1188 0.00% 10.00 4,06 0.00%
| 189 0.020 i) 900 _ 0.020
1190 0016 11.11 apd ] T 0010
[ 445 0018 1110 900 Q410
| 446 0,013 16.67 9.0i} 0.015
| 447 .006 667 4,00 {1,006
1448 0.003 .56 9.00 0.005
1449 0.020 2272 9.00 0.020
1452 (010 11.11 Q.00 {0,010
1453 (04 11.11 Q.00 01
1436 (013 1111 D00 0014
1457 0.035 3589 4. () 0.035
1458 0025 1222 O 0 0020
1462 0009 10,00 9,00 0,009
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TRED 0.014 |5.56 0 0.014
TEE] i1, 006 f.67 &, 00 0.006
1882 0.005 22 9.00 0002
7919 0010 111 4,01 0.010
7620 0.004 4,44 9.00 0.004
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4811 0,028 3Ll .00 0.028
4840 0.013 1111 9,00 0.010
4841 004 15,56 9.00 0.014
4842 0,004 4,44 0.00 0.004
S660 0,040 27.78 .00 0.025
a193 0,054 P 800 0.020
4812 0,004 4,44 9,00 0.004
7845 0,016 17,78 8,00 0.016
7R84 0,040 3333 a0 0,030
6190 0,013 &80 g.00 0.008
343 0,004 4,44 .00 0,004
8376 0,010 11.11 9.00 0.0110
8377 0, (W% 10.00 a,00 0.009
8378 1,003 133 000 0.003
8370 0,006 6.67 9,00 0.004
RS04 0,126 5,56 Q.00 0.005%
8507 {135 46,67 9 () 0.042
8508 0,031 11.11 Q.00 0.010
512 0,129 3333 9,00 0.030
E513 0.1 1% 38.89 9.0 0.035
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8514 0,056 1.1 500 0.010
533 0,025 3537 5.00 0.020
539 0,018 20.00 500 0018
540 0,015 TH 0.00 0,010
%00 0,024 IL11 5.00 1010
596 0.010 556 5,00 0.005
1033 0,016 17.78 9.00 0.016
1034 11,006 667 900 01,006
1033 0,005 .56 5.00 0.005
1036 01,034 3778 500 01034
1072 0.013 1333 .00 (.01
1073 ol 1222 9.00 001 |
1075 0.034 123 G.00 0,020
1076 0010 323 .00 0002
1023 0011 5.56 5,00 .00
1125 0.013 I .00 0.013
093 .033 36.67 5,00 0.033
1094 01004 444 9.00 0.004
1096 0.003 556 500 11,003
17 0014 1556 900 0014
1120 0.020 556 9.00 0.005
1136 0.011 1222 5.00 0011
1137 01004 222 9.00 0.002
ok 546 TIE 667 5.00 0.00%
547 0.011 444 9.00 0.004
316 0,025 16,67 5.00 0,013
524 0.011 536 9,00 0,003
525 0.024 1667 500 015
536 0,009 10,00 500 0,009
527 0.019 11 5,00 0,010
528 0.019 3111 9,00 0.019
529 0.010 Y 500 0010
$31 0.000 R 900 | 0002
332 0.014 I5.56 500 | 0014
518 0011 12.22 5,00 0011
541 0.0 144 5,00 004
542 0.004 322 500 0,002
543 0.009 556 5.00 0.005
151 0.008 B89 5,00 .00
1152 001 1222 .00 001 |
1157 0.0 | 1232 .00 001
1158 0.008 444 9,00 0.004
1138 (E 111 400 0010
994 0006 667 900 .00
995 .04 144 500 0004
1049 0,000 6.67 8,010 0,006
050 0020 1222 9,00 0020
031 0016 17.78 7,00 0016
052 0,003 5.56 5.00 0.003
1033 0000 I 400 0,001
860 0010 T 5.00 010
56l .06 6.67 5.00 0008
862 0006 .67 5.00 0,006
B63 0005 5.56 5,00 0.005
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865 0013 333 2,00 0.003
870 0.021 7333 5.00 021
374 0016 356 5,00 0,005
T 0005 172 2,00 0.002
45 0.020 6.67 9.00 0006
746 0005 .56 5.00 0,005
747 0.006 8.7 5.00 0.006
7T 0.026 76,89 500 0026
1080 0,018 20,00 5.0 0.018
1101 0018 7] 9.00) 0,002
1428 0003 14,44 5.00 0013
1425 0,008 569 5.00 008
1508 D018 3.56 5.00 0,005
1509 0023 3222 9.00 0.020
1510 0.005 556 9,00 0005
1511 0014 556 5,00 0,005
[ 0003 14,44 500 0.013
857 0,008 5.69 9.00 0,008
550 0,034 3297 .00 0.020
376 0023 TRY 5.00 2010
1156 0.015 1667 500 0.015
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iR 1159 0006 667 2.0 0,006
1161 e 1101 3000 0,010
1511 0014 556 .00 0,005
1516 e TRL 9.00 0.010
1517 0031 34.44 .00 o031
735 0021 212 9,00 0.020
IIE 0.008 3 89 3.00 0008
1418 0008 556 9.00 0.003
1410 0.020 3333 5.00 0.020
1430 0.036 30,00 2.00 0036
1431 0,026 TRE 900 |0 0.010
549 0014 122 2.00 0,003
850 0,009 10,00 9.00 0.000
851 0.008 § §0 9.00 0.008
852 0004 +44 9.00 0.004
867 0,020 122 9.00 0.002
B8 0019 536 9.00 0.003
742 0,030 33.43 9.00 0.030
43 0015 1667 9.00 0.015
1100 0018 332 900 0.002
1181 0003 333 9.00 0.003
1152 0014 1536 500 0014
1153 0023 444 .00 0004
§72 D024 36.67 5.00 0.024
873 G010 TRE 0.00 0010
1082 0,004 444 000 0004
1083 0011 8,80 .00 0008
1109 B0l 12.22 5.00 0011
1426 0.010 TRE G.00 010
1105 0.019 2011 5,00 0019
1125 0.005 556 5,00 0.005
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Task Force Certificate

Lay out of the Land-be followed as far as possible.

Heavy cutting/filling be avoided-as far as possible. The technology of cut and fill method is
to be adopted. Steep hill slopes also 1o be avoided,

Unstable/slide-prone areas to he avoided. For identifying such areas the advice of
Geotechnical engincers and geologists to be taken during the survey for alignment.
Comparison of various possible alignments with reference to erosion potential be made and
the alignment involving minimum erosion risks be preferred.

Apart from the stage of planning the road alignment, effective steps are also required 1o be taken by
sround engineer during the process of road construction for minimized ecological disturbance to the
hill roads Broadly the measures to be taken have been identified as :-

{1

(i}

(i)

{1v]

v]

Cut and fill method to be adopted while excavating for road formation and heavy earth
cutting is to be avoided Box cutting is to be avoided 1o the extent possibile.

Blasting by explosives is to be restricted to the minimum. Lay out of holes to be drilled for
blasting is to be planned keeping in view the line of least resistance and the existence of
joints Controlled blasting should be repeated using low charge and care be taken to avoid
activating slide zones or widening fissures and cracks in road. Use of delay detonators in
large scale basting work is to be made for anaoline dispersion of chock waves, so that
minimum disturbance is caused to the rock stratum as a result of the blasting process,

All cut slopes, unusable hill side and slide prone erosion prone areas are to be provided
with suitable correction measures by using one or the other of the techniques developed by
CREI Several technigues have been sponsored by CRRI, like simple vegetative turning,
bitumen muck treatment and slide treatment by jute netting coir netting of these simple
vegetative turning seems to be the most appropriate preventive measure in many sifualions,
This should be established in the denuded slopes immediately after the excavation is made.
Adequate drainage measures and protective structures like intercepting catch water drains,
longitudinal drains/culverts, breast walls, retaining walls are 1o be provided for purpase of
establishing the slips Growth vepetative cover is (o be stimulated in the disturbed hill slops
ghowve the road level by planting suitable fast growing shrubs and plants. In

Cwver the past few vears the roads wing of the Ministry of Shipping and transport has issued
instruction laying down broad guidelines and check list of the preparation of road
construction projects which provide an inbuilt mechanism of tackling land slides/crosion
contral for the guidance and follow up action by engineers of state 'PWIF Border Roads
Organization and others engaged in construction of hill roads. these should be observed.
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