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INSTRUCTIONS: 

1. YO U ARE TO ANSWER AND ANY FOUR QUESTIONS 

2. SEVER_E PENA T TffS A.PPL Y ~8~ ~v1ISCO?-.JDuCT, CHEA !'l U, 
POSS [ S:lON OF UNAUTHORIZED 0.·1ATF.R1 ;\l_S DUR . ..:.11+~ SX./' ~\ ·1 

J. Yrn , A.R!-, NOT .t\ T I. O\\.'TD T::) EOR.i10\V CALCULATORS \ ND 
ANY OTHER WRITING MATERIALS 
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SE C ON D SEJ\11~~TF, 1{ 201::i /2 016 F,XAM I NATJONS 

C VE J08: Dl~.S IGN OF STH I JCTUIU'. I 

I11structio11s: /\t tc111 pt ANY FOlJ R qucs tio 11 s. 
Ca 11 c.lic.la tc's Na inc . . .. . .... . ..... ... . . ..... · . .. · · · · 

T im e allowed: 3hrs. i'vl,1 t. No ..... .. .. ...... . ... . ......... .. .. .. ... ... ... . 

Ia. What i, the ;iirn or strn cturnl des ign. 
b. Enu merc1tc the three su1ges of design process. 
c. wlrnt is charc1 cter isti c strength? 
d. wlrnt is des ign strength? . _ 
e. Enumerate foctors that may reduce th e strength of co ncrete 111 a structure. (2:, marl<s) . 

2. For the structural plan in ti gure Q2, .3, & 4 estimate the ultimate load on beam B2 and column C4 
at the around fl oor. Give n: slc1 b thi ck ness = 200 mm , im posed load = 5kN/m2, partition load = 

"' ) b f ~ 2.0k.N/mm 1. fini shes = I .SkN/111111 1• roof lm1d = 2.0kN/1n- , L1 = Gm, L2 = 4m, num er o storey = ) . 
Tc1 h:e partition loc1d and fini shing lo;id ,is p;i rt of the dead load of th e structure. (25 ma rks) . 
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Figu re Q2, 3 & 4 

3. Design beam 82 in Fig. Q2, 3& 4 for tension and compression reinforcements and check 
fo r defiection. Given: Usage of building - office for general use; slab thickness - 150 mm; 
Finishes - 1.0 kN/m2; partition load - 2.0 kN/m2 ; beam dimension-:- 250 mm x. 500mm; fcu = 
25 N/mm2; t;, = 460 N/mrn 2; L1 = 7 m; b = 5 m; cover - 20mm; diameter ofreinforcement -
20mm. (25 marks). · 

~- Design panel P J in Fi.z. ()2. 3 1\· 4 Fc,r ;: e!: ::: i8:-: ;-cirifoi\:c1:H::rn and check for deflection . 
- iven: Usage of building - ~: '';•n:~s ::.,:~-:; slab thid"'11ess - t 5U mm; Fini shes - l .O kN /n12 : 

. . I d 1 .- l 't\ l/ ? r ') - ' " .., r ' . 0 ' , . ' -0arnt1on oa - . . ) c .. !11-: , ..• = _.: ; -. .1 :r::~1\ ,y = -t6 1'l1mnY; Li = 6111; L2 = 4m; cover -
10mm; diameter of reinforcement - 12 mm. (25marks). 

5. Figure Q5 shows the structural plan of a building. Design the slab if its thickness is 
200mm, and loads due to partitioning and fini shes are 1.5 kN/m2 and l .O kN/rnm2 

respectively. Take fc11 = 25 N/mm 2, 1~ = 460KN/mm 2, usage of the building is cb ssroom , and 
cover= 25mm. L, = 9 m, L2 = 4 111 ; cover - 20mm; diameter of re inf rcc:ment - 12 mm. 
(25marks). 
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