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INSTRUCTIONS TO CANDIDATES

Youshould have thefollowing for this examination:
Answer booklet;
Scientific calculator.

Thispaper consists0/EIGHT questions in THREE sections; A, Band C.
Answer FIVE questionschoosing TWO questionsfrom section A, TWO questionsfrom section Band
ONE questionfrom section C.
All questionscarry equal marks.

r> Maximum marksfor eachpart 0/a question are indicated.
Candidates should answer the questions in English.
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Candidatesshould checkthe questionpaper to ascertainthat all
the pagesare printed asindicated and that no questionsare missing.
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SECTION A: BUILDING CONSTRUCTION II
Answer any TWO questionsfrom this section.

Explain five requirements for the construction of upper floors.

With aid of a sketch, describea hollow concretebeam floor.

.--Sb"ot".'Vthh:b 6tr
States~ func~l requirements o! a !.2,2f.r/(" I t

(10 marks)

Explain the term "centering" asused in reinforced concreteupper floors.

Describe self-centering concrete floors. omarks)

(i)

(ii)

(6 marks)

(I)
(II)

(6 marks)

Describe the following timber roof members:

ridge;
common rafter,

(ii) With the aid of a sketch,describe the following types of roofs:

With the aid of sketches,describethe following types of til •...•...._ ....
LAP

'Y{'

(I) closed co}!ple roof;
(II) collar roof.

(i)
Jii}-

(9 marks)
pun) (t L.

standardplain tile;
half round ridge tile.

Describe a sl~e a~a!Q~fing material. 6 marks)

Sketch eachof the following timber connectors:

(i)
(ii)

toothed plate timber connector;
galvanisedsteel gang nailconnector .. (4 marks)
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l<$~ c.e:., (4 marks)Statefour disadvantagesof flat roofs.- -
Describe the following types of roofs:

trussedroof construction.

(i) pu~n roof;

(6 marks)
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SECTION B: CIVIL ENGINEERING CONSTRUCTION
Answer any TWO questionsfrom this section.

(i) Statefive limit stateswhich if exceededmay result in failure of retaining
walls.

With aid of a sketch, explain the failure causedby the combination of a
downward acting weight and an overturning moment on a retaining wall.

_ (10 1<:> ., a (-I:> I~ (6 marks)
(7.I) Pr,C)(GII

Statefour functions of foundations. _ rr 0 r ,). ~

(ii)

(1marks)
\.)

Outline five situations where pile foundations may be preferred.

••• IS
Statefive advantagesof a tunnel.

- - ,..... CV"'1 fV'\. (..11'\ I

( ,
Describe the following water front structures:

(5 marks)

(5 marks)

(i) seawall.-
(ii) breakwaters;-
(iii) dolphin.,

(i)
(ii)

(9 marks)
/f

,/

List four functions of a railway sleeper. ~
With aid of a sketch, describea railway ch~ir. (.7 marks)

(c) Use sketchesto illustrate the following methodsof basementconstruction:

fk/. (a)

(i)
(ii)

retaining wall and raft;
piled basement. (4 marks)

Explain eachof the following:

(i)
(ii)

objective of a well development;
the completion of a sanitary we~l. (6 marks)

(b) Outline how eachof the following factors influences the choice of a dam type:

(c)

(d)
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(i)
(ii)

topography of the site;
availability of construction materials. (6 marks)

With aid of a sketch,describe a hooded type siphon spillway. (6 marks)

Describe a chuteblock as an auxillary device in a stilling basin. (2 marks)
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SECTION C: TRANSPORT ENGINEERING I r ~ ~( ,

Answer ONE questionfrom this section. Of(/'" ,\,,AoA
c.rt"I (' \ 0...:;.

...--1 ••..• V'
,..

Statetwo advantagesof road transport over other t~s.Q<2rts stems, (2 marks)(a)

(b) O~ th~ s~ of funding for the planning and e~n of trans ort systems.
- c:;Of crT\ 1V\v-.J... - (1Of ( 6marks)

- fi I"¥'tl\ c.v::t t ar~ " ,:?ef ,..

Differentiate betweenvgtical alignmeet-and horizontal alignment in road
construction. ' (2 marks)

(c)

(d) Explainthree factors that might influence the design of a trans ort s ste
- ItvlfI/CfJ:::.t(' ~cC _ I""..!:tPt OF t'lf""l''''r
_ I'{o, or- f'UI"IfC')( r <1'D p tIvIM

(e) . Describe the following classifications of roads in Kenya:

(6 marks)

(i)

(ii)
(iii)

. (iv)

classA; h"Jt'{ •..C:-tj/

classB; /0'" ~ ~~ 6- ~ ..(.;""" ••..":::P
classC; /~" C /.. a.., <JHe;;c __ ~'-'_ ~I" t::r>"" •. & -<-
classD. 0/'/"'" r ~ Or"~~' (4 marks)

8. Outline the design stepsfollowed when using road note 29 Manual. (5 marks)(a)

(b) Design a flexible pavementusing the Kenyan design manual for the following
conditions:

(i) Subgrade:

Alignment soil - black cotton soil for 1m depth overlaying decomposed
phenolite.

(ii) eBR:

(I) black cotton soil 2% to 5%;
(IT) phenolite (decomposed) 10% - 20%.

(iii) Traffic:

Initial daily number of commercial vehicles and their equivalent factors:

(1) Buses 300 equivalent factor 1;
(IT) Medium goods280 equivalent factor 2;
(III) Heavy goods295 equivalent factor 10.
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(iv) Design period:

20 yearswith a constant annualgrowth rate of 4%.

(v) Road Construction Materials:

Field investigations and laboratory testsshow that:

(1) there is stonesuitable for asphaltconcrete;
(II) densebituminous, macadamand lean concrete is abundant;
(Ill) the stonemay also be used asgradedcrushed stonesubbase.

Use charts type 13, 14 and 15 attached.
(15 marks)
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PART i11
ROAD DESIGN MANUf'.L

MATERIAL~' AND PAVEMENT I1ESIGN FOR NEW ftG/.I!~.

CHAP~-rt 9 ! STANDARD PAVEl1ENT !:)TRUCTURES
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ROAD DESIGN MANUAL

MATERIALS AND PAVEMENT DESIGN FOR NEW AOADf; __ .IPART 111

CHAPTER 9 : STANDARD PAVENEN'l' STRUC'l'URES
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CHAPTER 9 : STANDARD PAVEr-lENT STRUCTURES
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~----------~-----------------------------r----------~--------~--------
STANDARD PAVEMENT STRUCYURE TVPE1~

.J

BASE
SUBBASE:

Lean concrete
'Graded crushed stone
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