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INSTRUCTIONS TO CANDIDATES

You should fave the following for this examination;
Anxwer bookler;
Drawing instrurhents;
Crraphy pusper;
Scientific caleulator,
Thiz paper consisis of ENGHT guestions in THREE sections: A, B and €.
Answer TWO guestioms from section A, TWO guestions from section B and ONE question
Srom section C.
Relevant tablex are included in this paper.,

-All-guestions carry equal marks.

Mecctmun marks for each part of a guesiion are as indicated.
Lise the tables provided in the question paper.
Candidates should answer the questions in English.

This paper consists of 9 printed pages.

Candidates should check the question paper to ascertain that all the
pages are printed as indicated and that no questions are missing.

S0 9 Thie Kenyva Natlewal Exoniaaticns Coiuedl

Turn over



http://cbs.wondershare.com/go.php?pid=5261&m=db

mm Wondershare
PDFelement

Remove Watermark g

% SECTION A: STRUCTURES I
Anywer TWEO gquestions from this section

1. (a) Using Mohe s theorem, calculate the slope and deflection at free end of the cantilever
beam shown in figure 1.

Take E = 205 kN/m*
I =47.3%J0°mm’
{16 marks)
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Fig.1

(bl A trapezoidal reinforced concrete wall retains water onits vertical back as shown in
figure 2, Calculate the maximum and idndimem steesses at the base of the wall when
the reservoir is half full.

Unit weight of reinforced concrete . = 24 kN/m’

Unit weight of waler = 10 kN/m’
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A rectangudar column of cross section 400 200 mm carr™
as shown in figure 3. Calculate the siresses at comers B and D, (10 marks)
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Fig.3

A masonry wall of length 4 m, height 2.5 m and thickness 250 mm is subjected to a
uniformly distributed horizontal wind pressure of 0.2 kN/m® acting over the entire
height of the wall.

Determine the maximom and minimum stresses at the base of the wall.

Unit weight of masonry = 16 kN/m”.

Consider | m length of wall. {10-marks)

A braced square remforced concrete column of effective height 3.6 mis required fo
support a factored axial load of 900 kN.

Design the column given by the following data:

fou = 25 Nfmm ::
fy = 460 N/mm’;
Stoel ratio = 2%
{10 marks) e
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(k) Flgure 4 shows the plan and section of a reinforced concrete stair slab which spans
longitudinally along simple supports.

Design the stairs given the following data:

Finishes P
Imposed load = 2 kKN/m”
Enl = 11] Nf‘“.'lm:
: =40 N/mm*
Tread =l
Riser = h
Waist = e
Cover = ol
Unit weight of concrete SR
(10 marks)
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SECTION B: GEOTECHNOLOGY 1
Answer TWO questions from this section.
4. w (@) Distinguish berween physical and chemical weathering of rocks,

(i}  Explain two effects of transportation on rock particles during weathening.
Ty 13 i & k=)

(b ."' With the mid of skewches; describe the following types of folds:
| el ol |

{ily  asymmetrical ihh.lilj _
/

(it}  overmurned fold.
X (9 marks)
: y -~ I
() () State two types of quarries.

{11} Describe two methods of excavation used in guarmies.

{5 minrks)
5. kY State four vses of transportation funnels; . {4 marks)
g
o
b} Explain n;:; measures tken when o fault zone 15 encountered during tunneling.
g s (4 marks)

Jit

{c) (i} State three measures (wken o protect earth dams against effects of sarthquakes.

i)  With the nid of Tabelled sketches, describe the following methods of controlling
seepage in enrth dams:

] vertical and horizontal demins;

(T} cut off trenches.
T (12 marks)
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f. ia) State four uses of geological maps.

(b} (i)  Define the term *outcrop’.

{il}  Sketch two types of outcrop. A _,{; farks)
(¢} Diagram No. 1 shows a geological map. g{;—* Eakh A

(1} Draw and label the sirike lines. l('i . 13 SEP 201 ™

(i)  DPraw atopographical section along plane XY, Sl v 5 2 L ' : 1!‘

{1ii) Draw a geological section along plane XY,

{iv)  Determine the dip and strike.

(11 marks)
5
SECTION C: CONCRETE TECHNOLOGY 11
Answer ONE guesiion from this section. e %ﬁ t :
[ {a)  State five factors that influence the choice of o concrete mixing plant, o (5 marks)

(b With the md of a labelled sketch, cutling the trentie method of casting concrete.

{10 marks)
(e} Sketch and kabel # section through a construction joint in the wall of o reinforeed
concrele water tank. (3 mmErks)
8. (@) (i) Define the term *prostressing”. =

(i} Describe the following methods of pre-stressing concrete ;

i1 pre-tensionmg;

.h 0 L=
. 3
(I}  post-tensioning. Ntk L if il "Lfm_
o 18 duge [ (8 marks)
s Mudeete 1 gl \
(b} State three advantages of prestressed concrete, Tl it gt (3 marks) '
||.|*| Ell"-* ¥
e} lj E.m:: four advantages of precgst concrete unils |18
L ¥y eyt ol suhl-EJ_ Fl gl R W bilgal § | fhenied
1-"5*"#"‘ fie ||_I|E:_p|lr :..m ‘rr '|. Sihma T jl“‘“l"
(i)W Qultme thee procedure of fixing a suspended precast concrete slub.
e 287 {9 muarks)
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Toble 3,26 = Minimum percentages of reinfercement

Situntion D Biiafands ol T pu e nEage
poTCEBtage
f, = 26l Himm? | £, = 466 Himm?
Lt -
Tension remibresmenl
Sectione subjected mainly to pure tenalon 100AS A, 0.8 0.45
SBections subyeoted Lo Noxare; : =
a) Mnnged beams, web in jension;
1) byfb =4 oA 032 018
byt 0 100450 (024 0.13
by ftonged baams E.ll.l'l.g:E im tiEnEL G IUﬂ'ﬁﬁ'wh L 0.328
. 1} P-boam 100460 [0.36 0,20
i 21 L-beam
] reotwmgnlor secteon (o salid #labe this manimem ehould 100A/A, .24 .13
be provided in both direstions)
Compresson renloreement LW here such roinforcement 1a
reguired for the ultimiate limil dtate) 1004 74, 104 0.4
Genaral rule 1004, /A, |0 0.4
Simplified rikis for particuler caaes:
- a) recipngalor colmms ar wall 1“”“‘":"’-“rbhf 0.4 04
b} Nangsd beam: 1004 beb (02 0.2
1) fange i CUMpTesEion 1004, /A, 0.2 0.2
Pweh in coampesagion
) rectungulnr hoam
[Mranaverse reinloreemont in Langss or Nanged beams |
\(provided aver full effective Dange width near top aurfies to 1004 hd 015 15
|resiat horeontal sheat)
-:!‘-""_'-__ "

g
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