] / ' Student Exam No.

GANPAT UNIVERSITY
B. Tech. Semester: 8™ Civil Engineering
Regular Examination (CBCS) - April - June 2017
2CI801: Advanced Structural Design
Maxi. Time: 3 Hours Maxi. Marks: 70

Instruction: 1. Answer to the two sections must be written in separate answer book.
2. Figures to the right indicate full mark.
3. Assume suitable data if required.
4. Use the SP 16 graphs which is given at the end of paper.

Section - 1
Que.—1 Design and draw detailing of reinforcement of one-way continuous slab of Plan A. 10

Consider Live load act on slab as 3 kN/m? and Floor Finish as 1 KN/m?. Use M20

concrete and Fe415 steel. Spacing of reinforcement should satisfy cracking criteria.
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Plan A
Que. -2 Consider all slab having uniform thickness D=150mm and d=125mm. Design and 10

draw detailing of reinforcement of continuous beam shown in Plan A. Consider Live
load act on slab as 3 kN/m* and Floor Finish as 1 kN/m?. Use M20 concrete and
Fe415 steel. Neglect Self weight of beam.

OR
Que. -2 Design a short column and do necessary check if required for following data 10
Column : 330 mm X 500 mm Effective cover : 50 mm
Axial Load : 2000 kN M20 Concrete and Fe415 Steel
Moment in x direction : 100 kN.m | (Note : All loads are factored loads,
Moment in y direction : 50 kN.m Reinforcement distributed equally on four
side)
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Que. -3
Que. -3
Que.—4 (A)

(B)

Check the stability of retaining wall and design Hell slab (only top bars)
following data: Unit Weight of soil = 18 kN/m’, $.B.C. of soil = 140 kN/m’, Angl
of internal friction = 30°, Coefficient of friction between base and soil = 0.65,

Surcharge pressure 15 kN/m?, effective cover 50 mm, M20 Concrete and Fe415

steel.
02m syrcharge = 15 kN/m®
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OR

Design an isolated sloped column footing for a R.C.C. Column of 500mm X 500 mm
size carries an axial compressive load of 1600 kN. Consider Edge thickness of
footing as 300mm, Clear cover 50 mm and safe bearing capacity of soil as 200
kN/m?. Use M20 concrete and Fe415 steel.

, Section — 11
Find out Panel point load of DL and LL for the How type Truss span width is 18m,
¢/c distance of two trusses is Sm.
Find out Panel point load of WL for the How type Truss span width is 18m,c/c
distance of two trusses is Sm. Bottom Chord Member is 12m above the ground
Level.

OR
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(A)  Design Purlin for the Combine load of 6.5 kN/m 6

(B)  Draw Truss Components and enlist it. 6
Find out Member force of Bottom Chord Member for the Panel point force of DL, 11

LL & WL respectively are 2.1kN, 4.0kN, 7.2kN.

OR
Que.-5 (A) Designa Column for Compressive load of 500kN. 6
(B)  Describe Load Combination and give its code Provisions. | 5
Que.-6 (A) Design of Column Base Plate for the truss which having compressive force of 6
600kN.
(B) Design Grillage Foundation For the Load of 1100kN., 6
END OF PAPER

TABLE9S AREAS OF GIVEN NUMBERS OF BARS IN ¢m?

Bar Diauprer, mm

Nuseaen W IR _ A T
ke TR T S T M T R T e 32 36

028 030 079 113 84 201 25 314 380 491 616 804 1018
056 100 !'S‘I 226 307 42 508 628 760 981 1231 1608 2035

! y 33 461 603 T63 942 1140 42 1347 2412 30-53
13 20 3‘14 452 615 804 1017 1256 1520 1963 2463 31217 4071
P4 231 392 568 769 1005 1272 1570 1900 2484 0B 4021 5089

169 301 471 18 923 1206 1526 1885 2280 294S 369 4825 6107
197 351 3549 791 1077 1407 1781 2099 2660 3435 4310 56 T2
226 402 628 904 123 1608 2035 2513 3041 3927 492 6434 8[43
234 432 706 1017 1385 1809 2290 2827 34 4417 5541 1238 9160
10 282 302 TS 1131 1539 2010 2544 3141 3801 4908 61'5T 8042 10178

o 3 332 863 1244 1693 21 199 MSS 4Ll 39 6773 84S 11i9s
12339 603 942 1357 1847 W12 3053 376 4561 5890 71389 9651 12219
13 367 633 1021 1470 2001 2613 3308 4084 4941 6381 8004 10455 13333
14 395 703 1099 1583 2155 W1 IR 4398 B SN 8620 1129 1435
15 424 734 1178 169 209 3015 WIT 4112 5P02 6 9236 1208) 1s3es

6 432 8 1256 1309 2463 3217 4071 0% 6082 8S4 9852 12868 16286
7 480 BS54 1335 1922 2617 3418 4326 S340 6462 8344 10467 13672 17303
18 508 904 1413 2035 2770 3619 4580 654 6842 8835 11083 14476 18321
19 337 955 1492 2148 2924 3820 4834 5969 222 9326 1169 15280 19339
0 %65 1005 1570 2262 3078 4021 5089 6283 7602 9B17T 12315 16085 20357
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TABLE 96 AREAS OF BARS AT GIVEN SPACINGS

Values in cm2 per Meter Width
SPACING Bar Dm?'m, Baisia
¢ ]
e 8 10 12 14 16 18 0 2 23 28 32

3 565 10°05 1511 2262 079 s0u 3089 62'83 T6:03 9817 123115 16085
6 471 838 13® 1385 2566 3351 4241 32:36 £336  BI'81 10268 3404
7 404 718 1122 1616 A9 WT2 3635 4488 5430 7012 8796 14-89
8 3353 628 982 14:14 1924 2513 3181 3927 4752 6134 763 100-53
9 314 558 873 1251 1710 2234 2897 349] 4224 54-54 6842 8936
19 283 303 785 11-31 1539 2011 2545 31-42 3861 4909 6157 8042
1} 257 457 14 1028 1399 1828 2313 2856 3456 4462 5598 7311
12 236 419 654 942 12:83 1675 2121 26'18 31-68 4091 5131 6702
13 217 387 604 870 1184 1547 1951 17 2924 37716 4737 61'B6
14 202 359 561 808 1160 14:36 18-18 2244 2715 3506 4398 57458
15 138 335 524 T34 1026 1340 16'96 2094 2534 3272 . 4105 5382
15 177 314 491 707 962 12:57 1590 19°63 2376 3068 3848 5027
17 1-66 296 362 665 905 11'83 1497 18-48 236 2887 3622 4731
18 157 219 436 628 355 11-17 W44 17-45 2312 2121 421 44-68
19 149 265 413 595 810 1058 13-39 1653 20001 2584 32-41 42:33
20 141 251 393 568 7470 1005 $12:72 1571 19+01 24-54 3079 421
21 135 239 374 5439 733 957 1212 1496 1810 2337 2932 38-30
22 1-28 228 357 514 7-00 9-i4 11-57 4-28 1728 2231 2799 3656
23 123 218 341 4-92 669 874 15+06 1366 16°53 21*34 26:77 3497
24 1-18 209 327 471 641 838 10-60 1309 15'84 20054 2566 33-51
25 13 201 314 452 616 804 10~ 13 1257 7 15920 19-63 24-63 3247
26 109 193 KL 7] 435 592 773 979 1208 14°62 1888 2368 3093
27 105 1-86 29 419 570 7-45 942 11-64 1408 18-i8 2281 29-19
28 101 179 280 404 550 718 909 1122 13-58 1753 2199 2876
29 097 173 2n 390 53 693 n 1083 13-11 1693 21°23 2773
it} 094 168 262 3717 513 670 848 1047 1267 16'36 2052 2681
32 0-88 1:57 245 353 481 628 798 9-82 11-88 1534 194 2513
34 83 148 2:31 333 433 591 748 24 11418 14-44 1811 23-65
36 078 1°40 218 34 428 558 707 87 10°56 1363 1710 2234
38 74 132 207 2:98 405 529 670 8§27 10:00 1292 1620 2116
40 o 126 196 283 385 503 636 785 350 12:27 1539 2014
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TABLE 2 FLEXURE — REINFORCEMENT PERCENTAGE, p, FOR SINGLY
REINFORCED SECTIONS

Soie = 20 N/mm®
] i
fy: me ; Mn’bds, f;. Nmzm’ -
' N]mm’ L4 %
240 250 415 430 500 240 250 415 480 300

0146 0140 0085 0073 0070 | 222 1253 1203 OT2 067 062

0171 0164 0082 | 224 1267 1-216 0733 0633
0196 0188 o114 0098 8 226 1281 230 0741 0-640 0615
o2 0213 128 0111 106 | 228 1295 1-243 o149 0647 0624
0247 0237 0143 0123 c11% | 230 1-309 1°256 0757 0654 0628
0272 0282 0138 0136 01131 232 1323 1270 0765 4661 0633
0298 0286 0172 0149 0°143 234 1337 1283  ©713 ] 0642
0324 0311 0187 0t 0156 | 236 1-35t 1297 0781 0-675 0648
0-350 0-336 203 0175 0168 | 238 1-363 1311 0790 0683 0653
0376 0-361 0218 0188 0181 2240 1-380 1-324 0798 - 0690 0662
0403 0387 0-233 0201 0193 242 - 1394 1-338 0308 0687 0669
0430 0412 0248 o215 244 1408 1-352 0814 0704 0676
0456 0438 0264 0228 0219 | 246 1-423 1:366 0-823 o711 0-683
0433 0 0°280 0242 0°232 248  1"438 1-380 0831 0719 0°690
0511 0490 0295 0255 0245 | 250 1452 1"394 0-840 0726 0697
0538 0-517 311 0269 0258 252 1467 1-408 0848 0734 0704
0566 0-543 0327 0283 0272 | 234 1482 1-423 0-857 0741 0711
0594 0570 0343 0297 0285 | 256 1497 1-437 0866 0-748 o8
0622 0597 0-359 0311 9 258 1312 1-451 0-874 0756 026
0-650 0624 0376 0325 0312 260 1527 1°466 0-883 0764 0733
0678 0-651 0-392 {339 0-326 2-62 1-542 1-481 0-392 0771 0740
0707 0679 0409 0354 0-339 264  1-558 1495 0901 0779 0748
0736 0707 0426 0368 0-333 266 1573 1-510

, . 0910 0786 0755
0765 0735 0443 0383 0367 | 268 1588 1525 0919 0794
0795 0763 0460 0397 0382 | 270 1604 1540 0928

0825 0792 0477 0412 0396 | 272 160 1-555 3’332

0885 0850 0512 0‘443 0425 276 1651 1-385 0955

1106 1062 0640 0553 0 331 | 290 1766 695
1-119 1074 0647 0559 0537 | 292 14782 1-711
1132 1-087 0-635 0566 0343 | 294 1799 1-727
1-145 1-099 0662 0573 0350 | 296 1-816 1-743
11159 1-112 0579 0556 | 298 1833 1-760

1-199 1151 0693 0599 0515

1 239 1'1%0 0'717 0620 0595

Page S of 8



o

Steel : Fe 415

TABLE 18.4. Reinforcement
" Conecrete: M 20

percentages for Doubly Reinforced Sections

f, =20 N/mm?
f; =415 N/nim?

A / bd? d*/d=0.05 d*d=010 d*fd=015 d'jd=0.20
u T P g =
N /m n12 b, Pe P Pe P Pe Py Pe
2.77 0.958 0.002 0.958 0.002 0.959 0.003 0.959 0.003
2.80 0.967 0.011 0.968 0.012 0.968 0.013 0.969 0.015 :
2.90 0.996 0.042 0.998 0.045 1.00} 0.049 1.004 0.054 j
3.00 1.025 0.072 0.029 0.077 1.084 0.084 1,038 0.093 :
3.10 1.055 0.103 1.060 5.109 1.066 0.119 1.073 0.132
3.20 1.084 0.133 1.091 0.142 1.099 1:154 1.108 0.171 "
3.30 1.113 6.164 1.197 - 0.174 1.131 © 0,190 1.142 0.210 !
3.40 1.142 0.194 1.152 0.207 1.164 0.225 1.177 0.249 !
3.50 1.171 0.224 1.183 0.239 1.197 0.260 1.212 0.288 |
3.60 1.200 0.255 1.214 0.271 1.229 0.295 .| 1.246 0.327 f
3.70 1.230 0.285 1.245 0.304 1.262 0.331 1.281 0.366 |
3.80 1.259 0.316 1.276 0.336 1.294 0.366 1.315 0.405 J
3.90 1.288 0.346 1.306 0.369 1.327 0.401 | 1.350 0.444 ’
4.00 1.317 0.376 1.337 0.401 1.360 0.437 1.385 0.483 J
4.10 1.346. 0.407 1.368 0.433 1.392 0.472 1.419 0.522 }
4.20 1.375 0.437 1.399 0.466 1.425 0.507 1.454 0.561 |
- 4.30 1.405 0.468 1.429 - 0.498 1.457 0.542 1.489 0.600 i
4.40 1.434 0.498 1.460 0.530 1.490 0.578 1.523 0.640 ;
4.50 1.463 +0.528 1.491 0.563 1.523 0.613 1.558 0.679 ;
4.60 1.492 0.559 1.5292 0.595 | - 1.565 0.648 1.593 0.718 ‘
4.70 1.521 0.589 1.553 0.628 1.588 0.683 1.627 0.757 i
- 4,80 1.550 0.620 1.583 0.660 1.620 0.719. } 1662 0.796 B
4,90 1:580 0.650 1.614 0.692 1.653 0.754 | 1.696 0.835 ;
5.00 1.609 0.680 1.645 0.725 1.686 0.789 1.731 0.874 !
5.10 1.638 0.711 1.676 0.757 1.718 0.825 | 1.766 0.913 |
. 5.20 1.667 0.741 1.707 0.790 1.751 0,860 1.800 0.952 ,‘
5.30 1.696 0.772 1.737 0.822 1.783 0.895 1.835 0.991 g
5.40 1,725 0.802 1.768 0.854 1.816 0.930 1.870 1.030 /
5.50 1.755 0.832 1.799 0.887 1.849 0.966 1.9064. 1.069 :
5.60 1784 6.863 1.830 . 0.919 '1.881 1.001 1.939 1.108 '
5.70 1.813 0.893 1.861 0.953 1.914 1.036 1.974 1.147 ;
5.80 1.842 0.924 1.891 . 0984 | 1.946 1.071 2.008 1.186 |
5.90 1.871 0.954 1.922 1.016 1.979 - 1.107 2.043 1.225 }
6.00 1.900 0.985 1.953 1049 | 2,012 1.142 | 2078 1.264
6.10 1.930 1.015 1.984 1.081 12.044 1.177 2.112 1.303
6.20 1.959 1.045 2.014 1.114 '} 12077 1.213 2.147 1.342
6.30 1.988 1.076 2.045 1.146 12,109 1.248 2,181 1.381 i
6.40 2.017 1.106 2.076 1.178 12,142 1.283 2.216 1.421 ;
6.50 2.046 1,137 2.107 1.211 .2.175 -1.318 2.251 1.460 |
6.60 2.075 1.167 2.138 1.243 12,207 1.354 2.285 1.499 ;
6.70 2.105 1.197 2.168 1.276 2.240 1.389 2.320 1.538 |
6.80 2.134 1.228 2.199 1.308 2.279 1.424 2.355 1.577 ]
6.90 2,163 1.258 2.230 1.340 12,305 1.459 2.389 1.616 |
7.00 2.192 1.289 2.261 1.373 2.338 1.495 2.424 1.655 i
7.10 2.221 1.319 2.292 1.405 2.370 1.530 2.459 1.694 I
. : ; |
S i
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L e o s |
- Compression w’ithbending’. Reinforcement Qist—ributed..Equa'lly.on Four Sides.
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’ ' CHART 21
Compression w:th bending Reinforcement Distributed Equally ot Four Sides.
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