—SIC e easytvet.com

2707/302
STRUCTURES 11

Junel/July 2016
Time: 3 hours

o 5 '-'-:E_nr* 2
-

r'r'lf_ =

A7 AUB 235
{17 'f

P -
e

THE KENYA NATIONAL EXAMINATIONS COUNCIL
DIPLOMA IN CIVIL ENGINEERING
MODULE 1T

STRUCTLURES 111
3 hours
INSTRUCTIONS TO CANDIDATES

Yo showld have the following for this examnaiton;
Answer hookler,
Seientific calcwlator
Answer any FIVE of the following EFGHT guestions.
All questions carry equal marks.
Meximmum marks for each part of @ guestion are-as shown,
Candidates showld answer the guestions in English.

This paper consists of 10 printed pages.

Candidates should check the question paper (o ascertain (hal
all the pages are printed as indicated and that no questions are missing.
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2 (n}  Define the following terms as applied to columns: e -
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{n)  long column;

Y e (i1} slenderness mtion, At =W Pt i “t_,_ﬂﬁ :;:w
% fiv)  buckling load, (2 o ﬂ';: P
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(c)  Caloulate the cnpphng load of a steel rod 4 m long and 30 rmm- mm&ter when used
a8 a column with one end fixed and the other end free,
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. (d)  Figure 2 shows an 1 - section of size 100 x | 50 mm strengthened with 120 x 12 mm

plates. Caleulate the kafe Toad the column can carry if its 3 m long with one end
ticed and the other end hinged. Assume a factor of safety of 3.0 and use the
followang information: TN e {7 marks)
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P Llsmg the method of moment distnbution, analyse the frame shown in figure 3 and plot
- the bendimg monrent diagram mdicating the criical values. 3 (20 marks)
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4. F:3 Define the following terms mn structural tumber

(1} visunl stress grading;

(1)  machine stress grading,

(1) strength class,

() modification factor (6 marks)
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(b}  Design timber foor joists for a suspended floor given the Followang mbtormation,

- Joists are spaced at 500 mm clc

- Effective span of joists =35 m

- Dead load = D.45 kNm*

- Imposed load = 1.8 kN/m®

- Bending stress parallel to grain= 5.3 N'mm?
- Shear parallel to grain = 0.67 Nimm’

- Compression parallel to grain =22 N/mm*
- Long term loadmiz factor = 1.0

- Load sharing factar = 1.1

- Allowable deflection = 0.003 span

- E = 8800 Nimm',
( 14 marks)

5 {a)  Figure 4 shows the plan of a loaded column of actual length 4.5 m and 15 fixed
i position and direction at both ends. Check the sdequacy of a 203 x 203 x 86 kp/m

UC in grade 43 stecl. { 10 marks)
Take P, = 165 N/mm’.
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(b) Check the adequacy of a 203 x 203 x 60 ke/m UC of actual length 4 2 m in
grade 43 steel which is cased in sccordance with requirements of BS 445, The
column 15 |lcaded assally-and 15 restramed n position at both ends
{ 10 marks)
. g, ) State two advantages of niveled connechons,
{11}  State two assamptions made in the design of nyeted connections {4 marks)
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(b} Figure 5 shows a welded connection subjected to a lead of 100 kN. Determine the
size of fillet welds given thal stresses in both fillets are the same
Take f3 = 100 N/imm?®

l_‘ﬂn-*mmm plate
|

| 0kN “'_-u'l' %’

I
== (kN

L-El’.’“ o plate

(6 marks)

Fig. 5

fc) A umformiy distnibuted load of 3 kN/m of 6 m length crosses a bndge of span
40 m from left to nght as shown m figure & Using influence hines, caloulate the
shear force and bending moment at & point 12 m from the left support when the
head of the load 15 16 m from the left support. { 10 marks)
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7. (1) State four advantages of steel a8 a construction material, (4 marks)

(b} Select a suitable UB section in grade 43 steel for the simply supported beam
shown in figure 7. Check the beam for flexure; shear, web bucklng and deflection

{ 16 marks)
160kN
1OKMrin
Phe = 165 Mimni®
E =210 kN/mm*
Permisible shear stress = 10 Nmm?®
lanore beam's self weight
Figure 8 shows i universal beam section strengthened by the addition of a steel plate at
the bottom. Determine thie actual stresses at points A, B, C and D 1f a force of 600 kN
aets on the section as shown {20 marks)
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Fig, 8
Properties of the umversal beam:
Area = 41 .80 em’
= = 6482 em®
LI = 18% em®
i3 1024 mm
27077302 [

Junddluly 2006




Table : Grometrical properties of sawn softwoods
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Basic Arca Section modulus SBecond moment of Radius of gymation

Size | (10" mm®) (107 mm’) arca (10" mm") { min}
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K ¥ A ¥ x TEJ

EE FR1] ] 153 2 n% T 7 -

ETTIL 160 ) 11 .00 B3 BT i

[EIT 450 i il 186 [XET] 3.0 [

i 150 540 EH EFYY i L E] [ik] 104
FEI Eﬁ 1% Y] B34 1 % ) I 1 P

ELTTL 3 3 1 A AT = (%]
1tﬂm "i E' i (51 ] (X7 i )

3130 381 (%] 68b [T L

BT .54 i iLl T 0,800 50 LD

EE 740 FIE | s LETE ¥1.7 11
1S B33 58 343 i K] o (L]
=100 3 1 E] FIF] (KL 05 i & 17
=115 4.40 na 323 167 L o 133
H=15 5.8 [IE3 403 718 .8R7 1 4]
=175 660 53 [re] 114 o [EE) 17
#4200 7.7 6.3 157 1] 503 127
[ 80 o i =y | TH Tk F¥]

FE ] 5.0 17 Tih ALE " [ ny

TLd [T R 07 ﬁ%_ L1 ﬂ? 117

=300 183 60 | 96 08, FiE) & 127
47573 ) Al i .65 [T R 1 1ih
ATy R NS 368 i%‘ 863 U [EX:

A= 125 588 [FH] (1) L. . L] S
aT=150 1105 %?i 12 K §] 138 [N 136 et

EikD [ 3] .4 @A 1 h ﬁ EN /}__..._.
AT 640 i1k Tk TE] L7 SE 1 | Aes

K] 106 LA [T 195 [r) 135 e o
a7 iiE L [ Ll 123 [EY:] ﬁ._’; g

i) [LX] 705 il I T B0 114 faf . 4
[Ty L] aTs I 1K) 1Lk TFLI] E 144 fis [
=100 500 i ALy 417 1 144 e Bl g
Sps125 [¥1] ] ] £14 M 3 . | el e
EL O .50 :%_ 6.3 [N L3 %3 Ha pi| - o~
SelTs 575 T2 Rk} %] %0.5 WAt -__.-l\.— —
S 108 50 i3 13 208 5i7 T4 \",*:_

E K] [Fr) [N L8 EET ] __ &_/
Sa 20 X 521 M . L Ei 14 i j
=300 50 T 125 IE (AE] IE] g "

TR0 (] [} 661 N T S T g 5 ==
Bi=103 158 164 BT (L8] TH 36,1 2
3150 F4% 155 ) X&) %13 O] 51|
A}=173 1L EFo] I 2| 1h3 3 i3
BIxH0 ) 157 (M) 417 ¥ T

EiEn [ 18 NN ] K50 [LF]

FE<100 15 - 91K 615 7] Y] .7
154125 34 L 17 123 [5]] 38,1 ay |

[ TEaist il = Ml Fi 537 oag | g
KETINE il 3] e ns T s 217
74 150 £ B! 500 T 517 FiN]

"ﬂ'&% 16,9 il FIT ik 79 .0 ]

75350 EY. THE FET] o7 E5.5 THl T,

X LL ?‘ 1 [[X] A b _2b7
10§00 [0 147 & K] [EF L] L]
i 50 150 7L LSt 2] IZ5 413 LY

=200 ] [ 33 S 167 5T i
10sasy | 340 T 1 41 [57] i 7id - U

| LDF=300 30, iﬂ L .d:lf P ﬂ""ﬁ_ ;- U
ETEED 725 AT 43

Tzﬁﬁ S0 Lo ) 15 sai 57 433

L5000 55 51 s~ | i WA Bin 413
20020 ‘E‘E 139 851 fET] [E%) 513 577
280250 3600 e e ik 7] Ti]

310300 ) a3 ) BiL T B Bt

27077302
Jumeluly 2016 ¥ Turn over




r
F*—{-r
L

NIVERSAL BEAMS

DIMEMENINE AND FROFERTIES
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