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1. Using moment distribution method analyse the portal frame shown in figure 1 and hence draw
the bending moment diagram showing all values at critical points, (20 marks}
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& Figure 2 shows a plan of # timber floor suppesed on joists, Design the joists types A and B
and hence check shear, and deflection using the following data;
Grude C18 timber used
Modification [actors:
KE3-125K7=1.04, K8=11
permissible deflection = 'ﬁ%‘n‘j of span
depth/ breadth ratio = 3 2\
Loading: Imposed = 2.5 kNim? =5
Finishes = 0.7 kN/m® L A
Grade stresses refer to fable attached. R AL R
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3. (i) A hollow cast iron column of rectangular section with outer dimensions S0 E} ﬁ;ﬁﬁﬁt- com
and inner dimensions 500 x 250 mm carries a load of 165 kN as shown in figure 3. '
Find the extreme intensities of stress, induced in the section if the load is off the
peometric axis of 600 mm in the plane as shown, (12 marks)
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{b) A hollow steel tobe of 45 mm external diameter and 40 mm internal diameter is used
2s & column 3.5 m long with both ends hinged. Determine the Euler’s crippling load, if
modulus of elasticity is 205 kKN/mm?, (8 marks)

4, Use the three moment theorem to analyse the beam shown in figure 4, hence sketeh the -
shear force and bending moment diagrams indicating values at the critical points. (20 marks)
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e Figure 5 shows a loaded universal beam. Design the beam in Grade S 275 steel and hence = & sytvet.con

check for bending and shear capacities. (20 marks)
}0 kN Depd
funfactored) 15 KN/ m 1L|.r:;n:eu|
5Erl.-h1 Dead
lunfactored]
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by universal columns. Demg;mlumnﬂ!mg;mdeﬁl?i : mftut‘i F

Imposed loads on floor = 3. 5_ka::|
R.C floor slab = 120 mm thick

Unit weight of concrete = 24 kN/m’ - eys\ TOSEP 2099
Actual height of column = 4.5 m B 17 e
both ends fixed. =iy g =g
=i (20 marks)
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S {a)  State two precautions that are taken when locating positions of bolts in a m:lij-nln-int."" tvet.com
(3 marks)

(b) thn 7 shows an eccentrically loaded bolted connection. Check the suitability of the
Jount given that H.5.F.G bolts of 20 mm diameter are used, Take properties of the bolts

as Po= 144 kN, A; = 245 mm* (17 marks)
"‘( Ge= 60kN
llr BS kN !
£ = 00mm
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Table 1: Limiting width 1o thickness ratios
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Type of element (all rolled sections) Class of section .
E (1) Flastic | (2) Compact | (3} Semi-Compact
Outstand element of compression flange ;s BSe ?': < 95§ % < 1.5¢
Web with neutral axis at mid-depth ELE”-' S < oge T<1200
Web subject to compression throughout %5 3 %‘E 20 %5 30
Note: €= EETSfmrﬁ
Table 2: Strut table selection
[ Type of section Thickness® Axis ol buckling
KK ¥y
Hot- ralled structural hollow section -
Rolled [-section - =
Rolled H-section Up 1o 40mm Table R(a) Tahle 8(b) |
Orver 40mm | Table B{l) -
* For thicknesses between 40 and S0mm the value of pc ity I::: tuken as the nvérag_n of the
vaiues for thicknesses up 1o 40mm and over 40mm

Tabte-d: Strength of bolts in clearance holes

RBoll grade (Nam') |
146 Y
Shear strength, p, 1640 75
Bearing, strength, pr 460 I35
Tension strength, p 195 430 |

Tiahile 4 Tensile siress area, A,

Mominad size and Tensile stresa area |
thread diameter {mm) A {mm’)
12 Hd3
16 15F
i 20 743
Es 23 303
L 53
77 450 =
30 WL L)
2707302
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Table 5: Compressive strength, p, (N/mm?) for struts

easytvet.co

Py |225]245 [ 255 | 265 | 278 Py | 225 [ 245 [ 255 | 268 | 275
L i
15 {2i5]245 | 255 | 265 | 275 9 | 133 | 140 | 143 | 145 | 128
20 [224| 243 |23 |23 |1 98 | 130 | 137 | 139 |14z | 145
35 120(239 | 248 (258 [267 | 100 | 127 |133 | 136 | 138 |14l
30 |26(234 (243 | 253 262 | 100 |14 |30 | 132 | 138 |15
33 2111229 1238 [ 247 256 | 104 | 122 | 127 | 138 |31 |im
W0 (2071224 1235 [l |50 | 108 |19 | 124 | 126 | 128 |13
42 | 205| 22z | 231 | 239 | 248 108|116 | 121 | 123 | 125 | 1%
44 208|220 /228 |237 (245 | 110 |13 |18 | 120 |12 |
4 200218 |26 [ 234 |2e2 | 1z |11 | 115 |17 |18 im0
48 |199| 25 | 223 | 231 | 239 14 |18 [112 [ 114 [11s [ 117
50 |197( 213 [ 224 | 223 | 237 116 105 | 1090 (1331 132 | 114
52 | 195|210 | 218 | 226 | 234 118 | 103 [ 106 | 108 | 109 | 111
4 | 1921208 | 115 (223 |30 | 10 100 | 104 | 205 | 167 | id
56 |[1%(z05 (213 [0 (30 | 3 98 101 | 103 | 104 | 105
S8 | 188] 202 | 210 | 217 | 224 124 |9 |99 | 100 | 100 | 102
60 |185| 200 | 207 [ 714 | 221 126 % |97 |[=. [100
6z |1m3l197 | (w0 [ | i 51 |94 |95 |86 197
64 | 180] 194 | 200 | 207 | 713 130 |89 |2 |93 |54 |e5
66 | 178] 191 | 197 | 208 | 310 135 (84 |86 |87 |88 |&0 |
68 | 175|188 | 194 | 200 | 206 140 |79 |81 |®m2 |83 |84
70 |172]|185 | 190 | 196 | 702 us |75 |77 (78 |7 | 7™
72 | 168|181 | 187 | 153 | 198 1% (71 |71 |72 |74 |7a
24 |67) 178 (183 [189 [19a | 155 (67 |68 |&@ |70 |70 |
76 |168/175 (180 (185 [150 | 160 |64 |e5 |86 |&6 | &e
78 [ 161|171 | 176 | 181 | 188 165 (60 |61 |52 |63 |63
B0 | 158|168 | 172 [ 177 | 181 170 |57 [s8 |58 |s9 |e&o
B2 | 1550164 1169 (173 [177 | 175 |55 |56 |5 |56 | =7
B4 | 152|361 | 165 | 162 | 173 18 [s52 |53 |53 (58 |za
B6 | 143|157 | 161 | 165 | 189 185 49 150 |s1 |51 |51
| 88 | 146|154 | 158 | 161 | 185 190 |47 (48 [48 |48 |49
90 | 143150 | 154 | 157 | 181 195 |45 [#6 |46 |46 |47
92 | 139[147 [ 150 | 153 | 156 200 (43 |44 |44 |42 |4
94 [ 136] 143 147 [ 150 | 152
P
7 PEm
GIRREE -
L
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