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CHAPTER ONE

INTRODUCTION.
1.1  Background

The student industrial work experience scheme (S.LW.E.S.) is a skillmdevelopment
programme initiated by industrial training fund (I.T.F.) in the year 1973 to em of

lack of adequate practical skills preparative for employment in industri ates of

tertiary institutions.

The student industrial work experience scheme founded in order to

expose students to industry based skills necessary for an_easy from the classroom to the

world of work, which enables students to be expos

equipment and machinery that may not be available intheir inggitutions
The scheme started withgts from 11 institutions with 104 suitable courses at

ethods and techniques in handling

inception in 1974.The numb tudepts” that participated in SIWES from universities,

polytechnics and collegefof education at the end of the year 2007 was 194,890. In the year 2008,

the number of th % icipated in the scheme increased to 210,390 students with over
112 suitablg sesyfrom institutions.

1.2_0b .I. E.S.

1. To psovide an avenue for students in the Nigerian universities to acquire experience and

industrial skills during their course of study.

2. To prepare students for the work situations they are likely to meet after graduation.



. To expose the students to work methods and techniques in handling equipment and machinery

that may be available in their institutions.

. To provide students with an opportunity to apply their theoretical knowledge in real work

situation thereby bridging the gap between theory and practice.
. To allow the transition phase from school to the world of working envi en ier and
facilitate students contact for later job placements. %
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CHAPTER TWO

1.0 HISTORICAL BACKGROUN OF THE ORGANIZATION

Kwara state ministry of works and transport llorin was sep up by state government to
control some specific activities in rural and urban center development in term of route and other
external works in the state. The organization was first known as public wo ien since

creation of Kwara State in 1967 until some year when it was changge ATE

rin the state

capital.

The organization is meant for development of route,%gonstraction of road network and

countdown of bridges for public utility project in tRe s

11 MAJOR ACTIVITIESOF T GANIZATIO

Civil engineering depart istry,0f works and transport represent government it

any ongoing organization proje al and mechanical) to ensure that the project is done

to specification.

Also job Of the mini of works and transport are to monitor the activates on road,
utes and maintenance of road and advise the state government on what is

road effective.

1.2 ORGANIZATION CHART
The chart below had shown the organization of the Kwara state ministry of works
and transportation in which civil engineering department had been exemplified and detail
section attached to the ministry for student industrial work experience scheme (SIWES)

programme.
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2.3 UNIT OF THE ORGANIZATION AND THEIR SPECIFICATION
The organization possessed four sections

1. Civil engineering design unit
2. Civil engineering construction unit

3. Civil engineering management unit

4. Civil engineering maintenance unit. %%
Civil engineering design unit ®

This unit had been meant for road, bridges constr on\j on structure.

The unit consisted of many engineers andghe dr mamgracked and checker is inclusive
in the design unit. They produced the drawi rn &tion the project in the ministry.
Civil engineering construction unit Q

This unit are meant to n<uct an ject awarded to the organization both government
and individual project. \

[

Civil engineeri anagement Uni
Thisgake the Part thai@re responsible in the management of any governments roads that are
to be hetho nd¥for propel used.

Civil INg maintenance unit

This section is meant to foresee the maintenance and construction or road the project in the
ministry. The maintenance unit at ministry of works and transport is called Kwara State road and

maintenance agency (KWARMA). The organization in this section took the proper care to road



equipment, patching potholes along the road network, scarification of widening potholes for the

suitable of the projects.



CHAPTER THREE

3.1 ROAD CONSTRUCTION
A road is define as a line of communication (travelled way) using stabilized base open to
public traffic, primarily for the of road motor vehicles running on their own wheels.

A road can also be defined as a route, or way on land between two places that has been
paved otherwise improved to allow travel by some conveyance includin %’Ies cycle,
and other means of transportation on land. Q
PART OF A ROAD
a. Shoulder: - these are extreme edge of carriage whichy is the beside the drainage

construction and is a place where vehicle canfpark 0 seves as pedestrian walkway.

b. Carriage way: - this is the way where veghiieles move el.
c. Median: - it serves as divider w, separates carriage way into two equal parts and

provides movement of vehicle§'in opp@site directions.

ROAD PAVEMENT

The road pavement i tion of the road located directly above the sub-grade, and
beneath any weafing surface. T are two types of road pavement;

asphalt) materials. Flexible pavement structures are typically composed of several layers of

material. Each layer receives the road from the above layer, spreads them out, and then passes on

these loads to the next layer below. These layers of flexible pavement comprises of:-

10



a. Wearing surface:-This is the uppermost layer, it provide smooth riding surface, resist wear
and abrasion due to moving vehicles. It also provide water proof surface and protect the base
and sub-grade from surface water.

b. Base:- it distribute stresses due to wheel load on wearing surface and transmits mineral

stresses on sub-grade in order to prevent excessive deformation of foundation be capable

of resisting effect of capillary water and or frost action.

3.2 DRAINAGE CONSTRU

Drainage constructi@n ISjthe asgificial removal of surface and subsurface water from an area,

it is under goes rocess of ex@avating the surface for free and easy passage of excess water.
Drainage cgmstructi@n as ame implies is one channels when excess water discharge to the
outlet.

Dr truction in civil engineering is mainly used to channel water and mostly constructed

at the highway. Drainage is very important and contributes a vital role to the construction of the
road. Drainage found at each sides of the road. It is to take away any water that may be stay on the

bituminous road, so road cambering is introduce to send the unwanted water to each edges of the

road which help in maintaining the life span and durability of the road.
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DRAINAGE SIZES ARE DIVIDED INTO THREE
I. 600mm by 600mm (0.6m by 0.6m)

11.800mm by 800mm (0.8m by 0.8m)

i1 1200mm by 1200mm (1.2m by 1.2m)

TYPES OF DRAINAGE

1.VV-shape or Earth drain %
ii.Rainforced concrete drain

iii.Block drainage %

iv.Precast drainage

Materials for reinforce drainage &

Sand, Cement, Steel, Gravel, Granite, Water, and mq::;!

PROCESS OF REINFORCE CONC DRAINAGE

Measurement of wedth: - the measre of of trench and pegging is done with rope to
the obtain a straight trench of t %

Base reinforce casting: is dane immediately after excavation is done before the laying of

the base concret@tofproviide morelstrength to the base.

1.Bliding: - e do give a good attachment to bolt ground and concrete

2.The ) orégment casting: - These are lay in to prevent under movement of the

3.Form k construction: - This is the process of fixing plank together to guide the falling of

the walling concrete casting.

12



4.Concrete mixing and casting: - This is the mixture of gravel sand, cement and water at a ratio
depend on how you want, the mixing concrete is being transfer to the specing provide with and
wheel borrow and head pan.

5.Removal of the form work: - after some days the form work will be removed, at this concrete

would have been strong enough to hold its off.

IMPORTANT OF DRAINAGE %
1.1t serve as channel to discharge excess water during raining period.
2.1t prevent wearing of the soil (e,g erosion). %
3.1t prevent damage of the road construction.
4.1t provide direction for water following. &
5.1t protect the life span of the road. ( t
6.1t prevent uneven flowing of water.
33 CONSTRUCTION OF T %&J

Culvert is a drainage faci %s ater to flow under the road without causing

e de
t

traffic disruption. It can@ls ed as an open channel that convey water form of erosion
from carriagew ke, Stream in drain. It appears in many shapes and sizes such as round,
box e.t.c, culvert can be p of steel, precast concrete and polymer (plastic).

iii. Ring culvert: -it is the type of culvert that made up of rings with mass concrete but without

reinforcement. Ring culvert are of different sizes such as 0.3m, 0.4m, 0.5m, 0.6m, 0.75m, 0.8m,

0.9m, 1.2m.
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iv.Box culvert: -This is made up of reinforcement and concrete materials so as to convey heavy
runoff water unther the road. It is normally constructed in an area where there is a mountains,
streems, rivers e.t.c. it provide more room for wild life passage than ring culvert.

Element of culvert

1.Wing wall: - it provide improved inlet and outlet hydraulics for culvert, it prey e culvert
from storm water outfalls and protect a gist erosion.

2.Apron: - apron is used at the outlet of a culvert to protect erosion. \
3.Head wall: - head wall is a retaining wall which is designed %@ s % 2 of the culvert
4.Stem

5.Bottom slab

6.Top slab.

3.2 SLAB DESIGN

A slab is a part of a reinforce@”Concréte structure which more often than not is subjected to
in rar

b

bending (tensile of compression) b s, (such as, in bridge deck) subjected to shear. In

most cases, slabs are horizegtal they can be used as vertical members, such as, walls

to infill panels, side aaalls to,

are the most common especially in residential areas and offices and

ed when the span of the slab does not exceed 6.0m. Depending on the

large spans and heavy live loads are required or were they would be aesthetically pleasing.

c) Waffle slabs: - Waffle slabs are used where large spans and heavy live loads are required or

were they would be aesthetically pleasing. Waffle slabs are of two types: those with beams
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from column to column on all sides and the mushroom type which has no beams but with

capital around the columns (column heads).

d) Ribbed slabs: - Ribbed slabs are used where large spans and heavy live loads are required or
were they would be aesthetically pleasing. They can be whole concrete ribbed floor of ribbed
floor with hollow floor with hollow pots in-fill.

Steps involve in solid slab design include the following

e Calculate the imposed bending moment.

e Estimate the effective depth from: effective depth = overall de ar size.

e Calculate the K value from: K= M/fcubd”2 and la

Note: If K is less than or equal to 0.156, procee
depth of slab (which varies from 150m

reinforcement.

If la is not less than or equal to 0.9

¢ Calculate area of steel As=(M
e Calculate distribgtiomybars &nd choose appropriate reinforcements
e Check f flection fromy Fs=(2/3) x fy x (Asreq/Asprov) and M.F.=0.55 + (477 - fs)/

120(0.90 +W/ bd

geflection is inadequate by increasing the depth of slab.

Fcu = characteristic strength of concrete (N/mm~2)
b = 1m per run on slab

d = effective depth of slab (mm)

la = lever arm

Fy = characteristic strength of steel (N/mm”?2)
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Asreq = area of steel required
Asprov = area of steel provided
Fs = factor of safety

M.F = modification factor

Example

An access slab designed for a street around Aduralerearea, llorin, Kwara
Details: - %
Length=5m %
Width = 1.05 m %
Thickness = 200 mm %
Qx=7.5 kN/m2
ye = 24 KN/m>
Fcu = 20 KN/mm?
Fy =410 N/mm?
@=12mm %

Ly/Lx =5/1.05=4.76 (> 2 1.

Loading

Concrete self-weight = 052 *

Ultimate limitystate 1.4 G )
(1.4 1.6%7.5)
=18.7 k%

Mmax

1872 «1.052
= 8

=2.58 KN/m

9
d=h-c-2

=200-20-0.5(12) = 174 mm
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M 2.58 « 10"
K =Fcubd? = 20 * 1000 « 1742 =0.00426 (<0.156)

025 — &

Z=[0.5+ 0914
Z=0.955d (>0.95d)

Z =0.95d

M
Asraq - 095 Fyz

258« 10%

=095 = 410 * 0.95 = 174 = 40.07 mm?
Asmin =0.13%bh = 0.0013*1000*200 = 260mm?
Ag
Spacingreq = A * 1000
113
=260 *1000
=434.62mm

Therefore, take spacing to be 400

Ag 1
ASprov = spacing * 1000 = 20

span
No of Bars = SPact

=13.5 approximately 14

e 19 Y12'® 400mm “/c (Btm).

Thereforgfprov

78.5
Spacing= 260 * 1000 = 301.92mm

Therefore, take spacing to be 300mm

Ag 78.5
As prov = Spacing * 1000 = 300 * 1000 = 261.67mm?

17



span
No of bars = SPacing 4 1

1050
= 300 +1 =4.5,approximately 5 bars

Therefore, provide 5 Y10 @ 300mm “lc

Check for deflection

0.55 + (477 — Fs)

120 (0.5? i)

M.F. = bd?

2 Asmq 2

251.56N/mm?

<2.0

Fs=3FAsprov = 3 * 410* 2825 Q

120 (0.5 +
M.F.=0.55+

Limiting span (L.S.) = M.F.

¢
d=20

Since L.S. > A.S; deflecti

span

eC

Limiting span =2 * 20 *174 =696
A.S =5000mm or 1050mm
is oka
0

(477 — 251.56)
258 = 106 )
2
1000 = 174 - 248N 0)

l
* *

<

0 = 25mm

n is satisfied

18



CHAPTER FOUR
RELEVANCE OF EXPERIENCE GAINED TO FIELD OF STUDY

The experience | gained which is related to Civil Engineering is as follows:

Identification of plants/equipment and their uses.

Working grades / mixing ratio. %%
Aggregate types. %

Safety tips on site. \%
Reconnaissance survey of a proposed route/r@ad &

4.1 IDENTIFICATION OF PLANTS AND THEI USQ
Excavator: It is a heavy construgtio i nsisting of a boom, stick, bucket, and cab
on a rotating platform kno the hous is used for: digging of trenches, material

' a N

handling, demolition, river dredging, etc.
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iii.  Crane: It is a type of machine that is generally equipped with a hoist, wire ropes or chains,

and sheaves, that can be used to both lift and lower materials. It is mainly used to lift heavy

iv.  Pay Loader: it is a heavy machine used in constructiopdo mov %ad materials such as
demolition debris, gravel, sand, dirt, etc. \ “

things, and transport them to other places.

v.  Mobi eteWixewHlt is use for mixing and conveying concrete mixture to place of use.

20



vi.  Truck: It is use for various hauling operation.

vii.  Grader: It is use for cutting the slope of an embankmgfit fo grade level, and for

spreading loose materials.

viii.  Bulldozer: It ISse fo the?olishing of existing structures and also use for clearing a virgin
g

land @ I construction.
A\ - -l l

AR ET =
- _,\
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Low Bed: It is used to transport machines from one place to another.

Hand Concrete Mixer: It is used for mixing concrete at a stationary position.

P

xi.  Rammer: It is a hand compacting machi< for\%on
Xii. an r

Vibrating Roller: It is usetira oll on asphalt during lying.

[

Xiil.

Paver: It is used for laying or spreading asphalt concrete mixture in a uniform layer of desired
thickness and shapes.

xiv.  Tar Boiler: This is used for heating/ boiling tar for road construction.

22



4

xv.  Hand Roller: This is used for compacting soikand rothiag o h
xvi.  Dumper: This is use for transporting materials in‘@onstruction site.
4.2 WORKING GRADE /M

Table 1. Working grades (refereacefsom Charles Reynolds)

GRADE %T FINE COARSE
AGGREGATE AGGREGATE

GRABE 8! 1 4 8

GR 1 3 6

GRADE 21.0 1 2 4

GRADE 25.5 1 15 3

GRADE 30.0 1 1 2

23



43 AGGREGATE
Aggregate can be grouped into two depending on their sizes,

I.  Fine Aggregate :- Quarry dust, Sharp sand

N\
A
QQ
&
ON
A

24



CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATION

5.1 Summary of attachment activities

reconnaissance survey of the proposed route (road) constru puld serve as a

link/connection between the university of Ilorin permanent s and the university of

llorin teaching hospital. | had the chance of experiencingégow Ityfeels to navigate in a large

expanse of virgin land and finding our ways§th useé of GPS (Global Positioning
System) &
5.2 Problems encountered durj %
The program was indee w e,
as a

it was almost a problem-free one, the few times

problems do occur is ustal sult of the difficulty faced in trying to make the labourers
follow standard Pro€edures and inStructions given to them, and also the problem of trying to make
afiety regulati hich they are supposed to observe while on site as a member of the

&

jons for improvement of the scheme

I would like to recommend that there be more (strict) supervisions by the supervisors, as
this makes both the student and the firm to be more committed to achieving the aim for which the

scheme (S.1.W.E.S.) was established.
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5.4  Suggestions for improvement of the Institution

I would like to recommend that the department should encourage the deep target of other
section in the department like design and material as that of road construction unit. And the
department should give room for the young engineers who had gained experience with them and

have been tested and justified to be given employment opportunity in his /her fielg offstudy.

~
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