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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
answer-bookler,
scientific calculator! mathematical tables;
drawing instrumenis.
This paper consisis of EIGHT questions in THREE sections; A, B and (.
Answer TWO guestions from section A, TWO questions from xection B and ONE guestion from
section U in the answer bookler provided.
All questions carry equal marks.
Mcimum marks for each part of a guestion are as indicared.
Candidates should answer the guestions 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 I
Answer TWOQ guestions from this section.

{a) Using Mohr's theorems, derive equations for maximum deflection and maximum slope
for a simply supported beam of span ¢ carrying a uniform distributed load unit length
over the enlire span. { 10 marks)

iby  Figure 1 shows a loaded cantilever beam. Using Macauley’s method, determine the
slope and deflection a the free end of the beam (point B). Take El = constant.

{ 10 marks}
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2. (a)  ‘With the aid of sketches, explain any four modes of failure in masonry retaining walls. |
{ 10 marks) !
(b} Figure 2 shows a cross-section of a column transmitting the load to the base.
Determine the extreme stresses at points A, B, C and D, { I(F marks)
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-k Figure 3 shows a siab restiaiied e the four sides (slab casted monolithically with beam),

Design the slab given the following information:

Informtion:

- imposed load = 4.0 kN/m?,

- finishes = 0.6 kN/m?,

- conérete mix = 1:2:4, :

- characteristic material strengths, ey 73 e
fou= 30 N'mm* i ¥ S

f, = 460 N/mm®, : * AN 2 ' } \

- thickness of slab = 200 mm et A,
- exposure condition is moderate T
- use design tables 1 - 9 stiached. g g
{20 marks)
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SECTION B: GEOTECHNOLOGY 11
Answer TWO questions from this section,
4, @) (iy  Outline two negative and two positive effects of geological faulting in Kenya.

(i)  With the aid of sketches, describe three causes of geological faulting.

(10 marks)
(b}  Outline each of the following weathering processes:
(1) physical weathering;
(i)  chemical weathering.
{3 morks) '
(¢} (i)  Define Geological maps.
1.
{iiy  Explain cach of the following types of maps:
|
(1} isopachyte maps; ==
()  geophysical maps; T g
(I} structural contour maps. : Sea
e (7 marks)
L MZER
< m State two functions of a dam. = :
L i
(it}  Name four types of dams. =
(4 marks)

{h) Explain each of the following as used in dams and reservoirs:

{1) storage capacity and head;

(i1}  foundation conditions; $
{iii)  conceprual design;

fivi conveyances,

(8 marks)
(cy  Statc four environmental hazards cavsed by quarrying of stones. (4 marks)
(d)  Explain each of the following methods of quarrying stones:
(i) extraction;
(ii)  dressing of stone.
(4 marks)
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6. (1) State five factors considered before tunnelling openition commences. {5 marks)

(h) Explain the purpose of ventilation in tunnel construction. {3 marks)
(¢} With the aid of sketches, describe each of the following methods of tunnelling:

{i) open cut method;

{ity  pre-deck method; gy
(iii}  immersed tube system. e e e
| 2 \x (12 marks)
2] Mﬁ ] -:\l}h
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SECTION C: CONCRETE TECHNOLOGY I
Answer ONE question from this section.
7. (#)  Describe the architectural precast stone class of the precast copcrete. {5 marks)

(b)  Explain how large - panel precast concrede units are fixed under each of the following:

{i) wel joints;
{ii) dry joints;
(iii)  groove joints.

{6 marks)

(e} With aid of a sketch, describe an expansion joint., {9 murks)

8. (&)  State eight precautions to be taken when concreting in hot weather. (% marks)
(b} Describe the post-tensioning method of prestressing concrete. {6 marks)

fe)  Describe the hand-fed tiing drom mixer. (6 marks )
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Table 1 — Nominal cover to all reinforcemant (Including liaks) to meet durability
roquirements (sea NOTE 1)
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Table 3 — Values of v design concrete shear siress
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Table 4 — Basic span‘effoctive depth ratio for rectangular or flanged beams
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Tabla 5 — Modification factor for tension reinforcement

easyivet.con

=k

r.:y..&!ui
By g By

il Bl 8

JE“_'[lfn_ﬁjj squntion T
B8 00 *E-H-_‘F

M e the desgn alizmain momered af the oenter of the span o, fon s canbilever, st the supgeart.
BOTE 2 Tha desigs serviee siTess m Uhe lemsion reinfsmossanl moa e meay b oatimale] frum U efquakion:

B v v [
.60 o i 150 100 B0 | 4w 500 ™
T FAL (] T [200 (3 L6 i 9 (18 (101 |
150 2.00 2.00 158 164 1.4% 1.25 111 101 094
if, = 25607 167 2.00 2.00 1.41 163 L4 111 108 |ooe |082
M} 2.0 195 I.76 1.51 1.35 1.14 1oz |00 088
250 180 1.70 155 1.34 120 1.04 oM |0ET .82
0l 1.6 144 .33 1.18 106 (o493 [0Bs |00 [0TE
(f, = 460) 307 1.6 1.41 1.0 1.14 164 |09] 084 |79 076
WTTE 1 The waliss in the (akle herivn from the squation-
Medifeation Buslar = 1k 65 +

WOTE S Por s iuntlaums basm, if thn paeenings of rebistpbabom s e knres bt e desgs ulimels momand sl mbd-span =
chrwseszaly the sakee as op grester thas the clnstic ullimabe moss sl the streas

o o thae Lalile may be tnken ne 20,

Table 6 — Bending moment coefficients for slabs spanning in tweo directions at
right angles, simply-supported on four sides
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Tahle 8 — Form and area of shear reinforcement in solid silabs

Vialus ﬂu Fuooo of shsmr reinforoament | Arss of shear reinfeconment to e prodvided
e Maone reguired HNaone
v, < 0% (g, + 0.4) Minimum Gnks in areas | A, = 0.4ba /0907,
where t > b,
.+ 0= ws 08 Tanks andior bent-up bars | Whers links only provided:
ar B Nimm® in any combination (ot | A, = bage — e N8N
the cpacing betwesn links | Where beat-up bars only provided:
or hont-up bars need not | Ay, = by (v - s Wl
b besa tham o) foos @+ ain o * cot F) 5A4.5.T)
MNOTE 1 HhmumﬂhﬂmnmﬂmMMhm‘dmﬂhﬁﬂmmh
1t 5 ibswwlors mot sdyvisable in uss shear franfecocise el m sech slahs
NOTKZ  Thee snhancement in demgn shen s strangih dom L supqerts deecribed m 3058, 3458 and 845 18 may ale ba appled
Gir srelia] mlinhs i

Table 9 Cross-sectional area per metre width for various bar spacing (mm®)
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