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BACHELOR OF SCIENCE IN CIVIL ENGINEERING

Date of Examination: 14™ DECEMBER 2023

Time allowed: 3 hours (9:00Am — [2:00Pm)

Instructions to Candidates:
g the examination questions.

Read the following before answerin
1) This Exam contains Six (6) questions.

2) Attempt any five (5) questions of your choice.
3) All Questions carry equal marks.

4) Show all the necessary workings.
5) Start each question on a fresh page.

6) Read other instructions on the answer booklet.

7) Do NOT write anything on this question paper.

You should have the following in this Examination.

Answer Booklet, Drawing instruments, graph papers, non-programmable calculator and IEE

Tables for the current ratings and voltage drops, 17th edition.
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Question One
onstruction industry. 2mks

(a)Define concrete as a structural material used in the ©
Smks

uctural material.

(b) What is the importance of concrete as a stf
' Smks
(c) Describe the shortcomings of concrete and how 10 overcome them-
gmks.
(d) Describe the properties of structural concrele
3mks

Question Two
concrete

les, outline the types of loadings in structural
they

used grades O clearly state where

(a) With relevant examp

e most commonly f concrete and

smks

(b) Briefly describe th
oncrete slruc‘tures:‘e\e

are applied. l
‘ i " rel -ed ¢ ments.
(c)Describe design methods utilized for the design ot reinforced €

een the

4mks.

Imks
ate the differences betw

(d)Distinguish between nominal mix and design mix methods. St
“two methods of concrete mix design
Smks

(e) State the factors to be considered during miXx proporlioning of concrete.

Question Three
1mKk

(a) Deﬁnc.reinforced concrete slabs.
1mk

(b) Outline two ways into which slabs are classified.
2mks

s between the two classes of slabs mentioned above.

(c) State the difference
m. The thickness of supporting

(d) Designa RC slab for a roo
is 300mm, the live load on the s

m having inside dimensions 3mx7
lab may be taken as YK N/m?. Assume slab is simply

wall
supported at the ends. Use M20 and FE415 materials 16mks.
Question Four
(a) Briefly explain the term prestressed concrete 2mks
Smks

(b)Outline five 5 reasons why we prestress concrete

(¢)With relevant diagrams, distinguish between pre-tensioning and post-tensioning of concrete

4mks

(d)Describe the differences of prestressed concrete over reinforced concrete Imks
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e is prcstr«:ssed by means of

. s
(e) A rectang
ular conc
rete beam of cross-section 30 cmn deep and 20 cm wid
noand 3 wires of diameter of 5
te the stresses at the

1S wir ;
-y ;: ::151.:;:: ::_mmeter located 6.5 cm from the bottom of the beal '
1e top. Assuming the prestress in the steel as 840 N/mm’ caleuld

extreme fibers of the mid-span section when the beam is supporting its own weight over a span of 6 ™. If

a uniformly distributed live load of 6kN/m is imposed. evaluate the maximum working Stress in

concrete. The density of concrete is 24kNim“ Gmks

Question Five

(a) Explain the following:
d column 2mks
2mks

2mks

(i) Axially loade

(11) Un-Axially loaded column

ed column
r a load of 2000KN. Use M20 and Fe 415 steel.

(iii)Bi—AxialIy load
3.5m c/c length unde

(b) Design a column

14mKks

Sm inside dimensions. The slab
nolithic finishing havin
y supported on all the

Question Six
a room measuring 4mx
g unit

ed concreté glab for
d with 20mm thick gra

Design a reinforc
s and the slab is simpl

21~(I'~Ir’m2 and 15 finishe
0 and FE415 material

arries a live load of

o
weight of 24KN/m’, Use M2
four edges with corners free to Jift width, supporting wall is 300mm.
(a) Determine the type of slab. 2mKks
(b) Calculate the depth of the slab 2mks
(¢) Calculate the effective span g R 1 2mks
(d) Calculate the ultimate load for the slab " 7 FORT P > Imks
(e) Calculate the bending moments ’1 B l Imks

\<\ Jiai ARY
(f) Calculate for the reinforcements \\‘\ S AmKs
(g) Check for shear and deflection | o Amks
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