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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination.
answer booklet;
calculator;
drawing insiruments.
Answer any FIVE of the following ETGHT quesiions.
All questions carry equal marks.
Meximum marks for each part of a guestion are indicated.
Candidates should answer the questions in English.

This paper consists of 11 printed pages,

Candidates should check the question paper to ascertain that all
the pages are printed as indicated and that no guestions are missing.
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. Figure 5 shows the layout plan of o suspended reinforced concrete slab supporicd on
universal beams (LUB), Assuming the beams are fully laterally restrained select & suitable UR
section in grade 43 sieel for beam marked ‘X" 1o satisfy bending, shear and deflection. Use the
the following information:

density of reinforced concrete = 2 A00K g/m’

live load = 3kN/m*
partitions = 1 5kN/m®
finishes = () BkN/m*
E = 205kN/m*
permissible deflection = ﬁ span, (20 marks)
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Figura 5

X3 Timber floor joists of effective length 4 m are spaced at 450 mm ceéntres and have bearing of
1K} mm at the supports. Using the following information, design the joists for bending and
hence check for shear, deflection and bearing;

- Timbser strength class SC3
- Medium term loading duration.
- Loading;
» T & G bourding and ceiling = 0,24 kN/m?
* Joists =14 kN/m*
* Impased load = 1.5 kN/m?
* Available timber sizes - 225 % 50 mm
= 200 x 50 mm
- 175 x 50 mm
* Use information provided in mbles, {20 marks)
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Duration of loading Value of Ky
Long term

(e dead + permanent imposed) |00
Medium term

{e.g. dead +snow, dead | temporary imposed) =S
Short term

{e.g dead + imposed + wind, dead + itnposed + snow + wind) 1.50
Yery short lerm

{e.g. dead + imposed + wind) = G e

Table 2: Depth facier, K7

\. &, =117 for solid beams having a depih < T2mm

2 K, ={300/4)"" for solid beams
with 72arm < k' < WNiwew

3. K, = 0.81{h* +92300)/(h? +56800) for solid beams
with T < 300w

Tuble 3: Grade stresses, modulus of clasticity and density for strength classes SC1-9
for the dry exposure condition

dﬁu'mgth Bending Teation  Compresrsion  Compresrion Shear  Modufus of elasticity  Appeosimdie
Clasy  parallel parallel  porallel  perpendicular  paraliel {enzity
b grain o grain mgrnﬁ-r mgmm' fo mn {.&;.T.,J

N’ (N (Nom)  (Nmum?) (Vo) (N ) i rﬁs-w = c
sSC| 2.5 22 3.5 2.1 1.2 0,46 EIM 4500 540
~ECY AF ES 51 21 16 086 5000 5000 340
S50y A% % — AR 22 Ll AT RO SE00 340
SC4 7.5 4.5 79 24 1§ - O 000 6600 390
SC5 Wo 60 &7 23 24 100 10700 7100 S90/760
$C6 (2.5 75 izs 38 28§ 150 14100 11800 §40
ST IS0 90 S 44 33 k75 16200 13600 960
3CE 7.5 105 16,5 — 52 19 200 18700 15600 |08
EC9 05 123 19.5 6 1 46 225 21600 18000 1200
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T )

Reinforcement-bar areas {mml} per metre width for various bar SpacIngs

Table 4

Bar Bar spacing (mm}
m{;ﬁ;ﬂ 75 0 925, 150 175 200 735 950 115 900
f 7T 283 206 189 162 142 126 JI3 103 94
8 G71 503 402 335 287 252 223 201 183 188
10 11047 785 628 523 449 393 349 314 286 262
12 [S08 1131 905 754 646 566 503 452 41l 377
6 2681 2011 1608 1340 1149 1005 894 804 731 670
| 20 |4189 3142 2513 2094 1795 1571 1396 1257 1142 1047
25 6545 4000 3927 3272 2805 2454 2182 1963 1785 1636
12 - BU4? 6434 5362 4596 4021 3574 3217 2925 268l
| 40 - - 10050 8378 7IRl 6283 5585 5027 4570 4189
Areas of group of reinforcement bars (mm?)
| Bar | Number of bars 4 3
R o 2oy 4 5 6 7 =10
(mm) | __ A - E LN
="l - 28 — 57 $5-— 117 4t 10 198 096 25— 28
8 50 100 151 200 251 302 352 402 452 - 500
10 9 157 236 314 393 47L 550 628 707 7ES
12 13 236 339 452 565 679 792 905 1017 1131
16 201 402 603  BO4 1005 1206 1407 1608 1809 2011
20 114 638 942 1257 1S71 1R85 2199 2513 IR2T 3142
25 491 OB2 1473 1963 2454 2945 3436 3927 4418 4909
32 R04 I60R 2412 3216 4021 4825 5629 6433 1237 BO42
40 1256 2513 3769 5026 6283 75319 8796 10050 11310 12570
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Table 7 : Compressive strenpth, pe (N mm =) for struts

£y :
. 338 245 25% 368 275 315 248 255 265 275
IIr e . :
|
15 335 245 55 265 275 o 133 L40 141 146 148
20 224 243 53 283 2173 a8 13 137 139 142 145
P 25 220 230 148 258 267 100 125 133 134 138 141
10 116 234 243 253 62 102 124 130 132 135 137
a5 211 129 38 247 256 104 122 127 129 131 133
40 207 224 233 241 250 106 119 124 126 128 130
42 209 122 231 239 248 108 116 121 e e R L 126
44 03 320 228 237 245 11a 113 11E 120 {21 123
46 11} 28 226 234 243 112 111 115 117 114 120
[T 106 213 323 231 235 14 108 112 14 115 117
£0 197 23 221 229 37 116 105 100 111 112 114
52 195 210 218 226 234 118 101 106 108 109 1t
54 192 208 215 253 e 1 120 100 104 105 107 108
86 190 205 213 220 T4 122 98 108 103 104 104
58 168 202 210 a7 224 124 98 ] 100 jo 102
&0 185 200 207 214 221 126 94 a4 97 a0 100
a2 183 157 204 210 YT 128 a] 44 a5 26 o7
64 180 194 200 207 213 130 a9 42 93 2] 85
B 178 17 147 201 20 135 24 16 &7 AR B
68 17% 154 194 2040 206 140 i El g2 B3 24
70 1=1 185 R 196 202 145 14 T3 b A 79
i los 181 187 193 198 150 71 T2 73 74 T
- | 187 154 183 80 {94 145 T &9 Gl T i
6 164 B 1A% 125 Lo | &Ll &4 [ &y fy +1a}
i85 13 171 174 121 I8 les il &1 £2 B &3
80 154 158 172 5T 181 |70 T3 59 53 50 tit
] 155 164 168 it By 173 5 5 S in 23
84 183 141 L1653 160 o | 150 52 53 33 51 54
36 149 157 161 165 168 185 40 5 51 50 51
LE] 148 154 158 161 165 150 &7 48 48 44 49
a0 143 150 154 157 161 195 4% i6 46 16 47
92 138 147 150 153 156 200 43 + 44 H 4
I 94 134 143 147 150 152
|
]
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Table 8: Compressive strength, pe (N mm®) for struts (Table 27(c}), BS 5950)

By P

223 245 255 265 275 225 a5 255 265 275
& = & 1
5 229 245 255 365 1715 LT 5 40 143 4 148
20 224 243 53 261 172 g 130 i3 139 B 45
5 210 50 it 258 267 10 [ B i3 1134 | 34 I 41
0 214 234 243 53 262 £ 1h 124 130 . 135 137
35 | 229 23H 24T 256 14 122 B 129 131 133
40 207 224 3 241 250 106 19 124 124 128 130
42 205 122 231 - awmp 248 108 116 121 123 125 126
M 03 220 138 237 245 j1o 112 RE] 120 il 123
36 gl | a8 226 234 1432 1z 11 115 1y [18 130
1 199 219 253 23] 239 L 1og 12 (FE iy 117
50 197 213 21 229 T 116 109 100 i 112 b4
52 195 210 218 226 23 118 193 106 [08 109 111
54 iw2 208 211 25 230 120 [11] 1o 105 107 108
55 150 205 213 220 I 122 58 1ol 103 194 105
=8 154 202 210 217 124 134 o8 29 100 10 102
i) 185 270 T 214 221 126 i LT a7 o4 160
e i83 g7 2 210 n7 i25 a1l o4 Bg o L
B LE: 184 200 200 213 I3g 1] ] k| [ 05
Gl 78 1] 197 2063 210 135 51 Bé 87 BY a9
fifl 175 163 194 200 204 i40 T LA B3 B3 ., B4
T0 13 185 1940 106 207 145 ¥k (7| - 8 9
T 1ok 181 187 ., 183 198 150 51 T3 ¥ 71 74
T 16T 178 183 (&9 104 155 L7 (1] af 0 T
i 164 153 1ao &5 100 10 o i fafy 65 ha
i ol ¥l 16 [ 126 163 il i B 5] 43
Bl 134 168 152 e 18] 170 e L] L 50 ai
83 155 16 L 173 i 175 = in L4 iy .
a4 132 161 [65 Er 153 150 =3 53 53 34 4
A6 i45 i &1 1655 &9 185 <18 i 51 51 51
Be 146 [34 58 161 165 pan 47 44 ik 18 44
1] 143 130 | 54 157 181 Lo 45 44 46 Er.] 47
e 13 147 150 151 156 200 43 44 44 44 44
94 136 143 147 150 152
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