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INSTRUCTIONS TO CANDIDATES

You showld 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 guestions from section A, TWE 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.
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% SECTION A: STRUCTURES 11 easytvet.com

Anmwer TWE questions from this section.

1. (a)  LUsing Mohr'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’
{10 miarks)
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Fig.1

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

Unit weight of reinforced concrete = 24 kN/m’

Unit weight of water = 10 kN/m’
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easyivet.com
(@) A rectangudar column of cross section 400 200 mm carrics an eccentric load af'50 kN

as shown in figure 3. Calculate the siresses at comers B and D, (10 marks)

o8]

Fig.3

ih) 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 o) the base of the wall.

Unit weight of masonry = 16 kN/m™.

Constder | m length of wall. {10-marks)
3. (#) A braced square remforced concrele column of elfective height 3.6 m s required to

support a factored axial load of Y00 kN,

Design the column given by the following data:

fou = 25 Nfmm ::
fy = 460 N/mm’;
Stoel ratio = 2%
{10 marks)
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SECTION B: GEOTECHNOLOGY 11 easytvet.com
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.
== = (6 marks)

by With the mid'of skmche.s;_:iea:ribe the following types of folds:
|
(i} symmetrical fold: I|

Vo fil)  asymmetrical f{:‘ldJ

{
(it}  overmurned fold.
™~ 3 (9 marks)

4
a |

(e} (i) Statewo types of quarries.

{ii}  Describe two methods of excavation used in quarmics.,

(5 minrks)
5. {a) State four uses of transportation tunnels. {4 marks)
iz
-
b} Explain l%mt:u:-jur:h tuken when a fault zone is encountered during funneling.
> (4 marks)

= JF“'H"
{c) (i} State three measures (wken o protect earth dams against effects of sarthquakes.

(ii)  With the aid of labeled sketches, describe the following methods of controlling
seepage in earth dams:

{1 vertical and horirontal drmins;
(I} cut off trenches.
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f. {a)
(by (i)  Define the term *ontcrop”.
(i) Sketch two types of outerop. ol arks)
(¢)  Diagram No. 1 shows a geolegical map. ,{'-/‘ s ml
(i Draw and Jabel the strike lines, ({ 13 SEP 20183
) il ) o .-“-_ 1 l 2 ; .-
(i)  Praw atopographical section along plane XY. - roan g R
{1ii) Draw a geological section along plane XY,
{iv)  Determine the dip and strike,
(11 marks)
SECTION C: CONCRETE TECHNOLOGY 11 -
3 g
Answer ONE quesiion from this section. L ~ I
3
¥ {ap  State five factors thar influcnce the choice of 4 concrete mixing phm: T (5 marks)
(b} With the md of a labelled sketch, cutling the tremie method of casting concreze.
{10 marks)
(e} Sketch and kabel a section through a construction joint in the wall of o reinforeed
concrele water tank. {5 marks)
8 () 51 Define the term °prestressing’.
(i}  Describe the following methods of pre-stressing concrete ;
i1 pre-rensionmg;
4 i *1- 0 L=
(I)  post-tensioning. g 1F il s LE“
G :’W s duge [ (8 murks)
Wits ﬁi*‘i"‘ Hi Sl for
(b}  Stote three advantages of prestressed conéreie, Pt Nt s e (3 marks)
fistw  (anr ¥
(e} i State four advanta I precast concrete u
" L.’i S :.Ig :{ﬂ VI ;gesu p 1rjz- Crete | nits Filhgal ]| phmiod :
1'L F{I"iﬂ Hamlr wm -i] ‘I'IIL B hma i m MFI
iy W Qthnﬂ thi pr ure of fixing o suspended precast concrete slab.
N 28T {9 marks)
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Tabla 328 — Minimum percentages of reinforcement

BEuntion DBt ol Flimbnuicis pufce arape
porCenknge ==
‘: = Bhl Miwnt !', = d il Alimem®
. -
Tension remibresmenl
Sectione subiscted manly to puns tenaion HiAS AL .8 0.4a
Bections subjeoved o Heare;
a) Danged beams, web in temsion;
b =4 ' 100G, b 032 018
byt 04 T060A Bl 024 0.13
by flanged boame. Annge in tension: 100480 (048 .96
3 Ty 100A/b, b [0.36 020
2 Lebeam
¢ rectwngnlor secteon {in solid elabs this minimom should |100A'A, 24 Q.13
be provided in both divescticons)
Compressson rmplorcement (where such roinforcemnest ls
required for the ultimiate limil dkata) 1004 74, 104 0.4
Genaral rule OOA_ I
Simplified miles for particular cases: . o s e
- a) rectangular colimn ar wall 1A by b4 0.4
b} Nangad beam: 100ABeh (02 0.2
1) Oange in cumpression 1004/, (0.2 0.2
Z}weoh in compeeagion
g} rectangular boam
ITranaverss remnforeemont 1 Ranges or Nanged beams
(provided aver full effective fange width near top aurfoes fo 100A hd .15 16
resiat horizontal shear)
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