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B. £ /B. Tech. (Full Time) DEGREE END SEMESTER EXAMINATIONS OCT/NOV 2011
AGRICULTURAL AND iIRRIGATION ENGINEERING BRANCH
SIXTH SEMESTER
Al 93 53 DRAINAGE ENGINEERING AND LAND MANAGEMENT
(REGULATION 2008)
TIME: 3 HOURS ' Max Mark: 100
lr‘f/struci/ons: Necessary tables are-given in the guestion paper
Answer ALL Questions
Part A (10 x 2 = 20 Marks)
1. List the causes of waterlogging and salinisation

2. What is meant by leaching and what -are the benefits of it?

3. Sketch diagrams for {i) unsteady flow into -a drain having three flow components {ii)
unsteady flow into drain with equivalent depth

4. Define tube well drainage

5. Write the water balance equation of the unsaturated zone.

6. What are the positive effects due to removal of excess subsurface water?

7. State the purpose of interceptor drains.

8. Under which circumstances a mole drainage system is preferrred?

9. Write the equation which relates Leaching Requirement and Climatologica!l datd.

10. Differentiate conventio;\al drainage and Biodrainage

© ~Part B (5 x 16 =.80 MARKS)

(Question No. 11 is compulsory)
11.a (i) In an irrigated area, a drainage system is needed to contro! the watertable
under the following conditions. The maximum permissible height of the watertable 1s 1 m
below the soil surface; irrigation water is applied every 10 days, and the field application
losses percolating to the watertable are 25 mm for each irrigation. Drains are installed at a
depth of 1.8 m; PVC drainpipes with a radius -of 0.10 m are used. The depth of the
impervious layer is 9.5 m below the soil surface; the average hydraulic conductivity -of the soil

is 1.0m/d, and the drainable pore space is 0.05. Calculate the drain spacing in an indirect

way by converting the  unsteady-state drainage criterion hy/h,, into a steady-state
criterion g/h. (16)
" /

12.a (i) Explain the methods of measuring depth -of water, -dissolved salts , eicctrical
conductivity in the agricultural field and how are these related to land drainage (16)
OR
12.b. (i) Spatial distribution of seepage depends on the leakage factor of the aquifer

- Justify , (®)
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(iiv) State the assumptions and derive the Dupuit-Forchheimer equation for steady

flow in unconfined aquifer ' ' (8)
13.a (i) With the help of a neat sketch classify the agricultural dréinage systems and
explain the conditions under which these systems are used (16)
' OR
13.b. (i) Explain in detail the methodologies adopted in drainage surveying before
implementing any drainage systems (16)
14.a (i) - Soil physica!. chemicall biological and hydrological interactions -affect the fietd
drainage system and crop production — Discuss (19)
OR }
14.b. (i) . Explain with a neat sketch, about any six tile drainage systems that can be
laid for removing excess water from the field - " {6)
(ii) Design a drainage channel for a catchment area of 100 ha , slope 0.45%,
coefficient of runoff 0.70, intensity of rainfall 4cm/hr, coefficient of rugosity 0.025 (10)
15.a. (i) Write a note on As-Built data and how would it be useful for a drainage
Engineer (8)
(i) Derive an expression for the salt balance of the root zone 8)
OR '
15. b (i) Discuss the various design considerations of the biodrainage systems and
how 1t is different from that of a conventional drainage system V (10)

(i) Crop growth is affected by soil salinity and sodicity — Discuss (®)
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Table 8.1 Values for the equivalent depth d of Hooghoudt for rg = 0.1 m, D and L in m (Hooghoudt 1940)

L~ Sm 1510 15 20 25 30 35 40 45 50 L- S50 75 80 85 90 {00 150 200 250
D D

05m 047 048 049 049 049 050 050 0.50 050 050 050 05 050 050 050 050 050 050 050 050 0506
0.75 060 0.65 068 071 073 074 075 0675 075 076 076 |1 096 097 097 097 098 0.98 099 099 099
1OG  0.67 075 080 086 0.8 091 093 09% 09 09 09 2 172 1.8 1.8 1.8 1.8 1.8 1.00 1.92 1.94
125 070 0.8 089 1.00 1.05 1.09 1.2 113 1.14 114 115 3 229 249 252 254 256 260 272 270 2.83
1,50 0.70 0.88 097 1.t1 1,19 125 128 131 134 135 136 4 271 304 308 3.2 316 324 346 358 3.66
175 070 091 102 120 130 139 145 149 152 155 157 5 3.02 349 3S5 361 367 378 412 431 443
200 070 091 108 128 141 )5 1S7 162 166 170 172 6 323 385 193 400 408 4723 470 497 515
YA DI 091 13 134 1A 169 169 176 18 184 18, 7 343 404 123 433 442 462 522 557 5.8t
2800 070 091 LYF 138 13T 169 1Y% 187 194 tyYg 262 8 156 438 449 48] 472 495 568 6.13  6.43
275 070 09F 113 142 163 176 188 193 205 212 248 9 360 457 170 48 495 523 6.09 663 7.00
3IND 0F0 095 (I3 145 167 183 i97 208 206 223 229 0 374474 43Y 3504 S8 547 645 709 753
125 07 09 1i3 ts® 171 18 204 216 226 235 247 125 374502 S20 538 S36 592 720 806 868
350 070 091 113 130 175 193 201 224 235 245 2.5 15 374 520 540 5.60 580 6.25 177 8.8 Yed
375 070 0.9t Li3 152 178 1.97 217 231 244 254 264 175 374 530 S53 576 599 644 820 947 104
400 070 091 113 152 181 202 222 237 251 262 271 20 374 530 562 587 612 660 854 997 1.1
450 070 091 1.i3 152 1.85 208 231 250 263 276 287 125 374 530 574 596 620 6.79 899 107 121
s00 070 0951 1.1 152 1.88 215 238 258 275 289 302 30 374 530 S74 596 620 6.79 927 113 129
550 070 09t 113 152 1.88 220 243 265 284 300 3.15 35 374 530 574 596 620 679 944 116 3.4
600 070 091 113 152 188 220 248 270 292 309 32 40 374 530 574 596 620 679 944 118 138
7.00 070 091 1.3 152 1.8 220 254 281 3.03 324 343 45 374 530 574 596 620 6.79 944 120 13.8
800 070 091 1.13 152 1.8 220 257 285 313 335 35 SO0 374 530 S74 596 620 679 9.44 121 143
%00 070 091 1.13 152 (.88 220 257 289 318 343 366 60 374 530 574 59 620 679 944 121 146
1000 070 091 1.3 152 188 220 257 289 323 348 37 o 38 538 576 600 626 6.8 955 122 147
o 6.71 093 1.14 153 1.8 224 258 291 324 35 3.88 . :




