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Senior Technical Examination (Theory) — 2014 (2019)
Irrigation Department

(01) Departmental Regulations and Accounts

Answer five questions only including question No. 1.

1. It was decided to demarcate all the reservation boundaries in an Irrigation scheme under
an ongoing Irrigation rehabilitation project.

(i) What is the currently valid Departmental circular for the above purpose? (02 marks)
(i) How to decide the Reservation limit of a Reservoir bed located in a flat terrain? (02 marks)

(iii) 'Write the Reservation limits on road side and other side separately for the following .
canals and bunds.
(a) Main Canal (b<8m)
(b) Distributing Canal
{c) Field Canal
(d) Operational and Maintenance Road / O and M road (without canal)
(e) Farm road with the top width 4m

(f) Main drainage Canal (10 marks)
(iv) What are the available Acts and Ordinances used at present to decide above reservation
limits? (06 marks)

2. The government has entrusted more responsibilities to the Trrigation Department and formed
new Sub Departments and branches in Head office to address current demand of Irrigation
and Water Resource sector.

(i) Describe the main sub departments at present and their functions in the Irrigation
Department. (10 marks)

(i) Indicate the order of delegation of powers from Head of the Department to field
level in Irrigation Departiment. (05 marks)

(iii) Explain the list of duties allocated to Divisional Assistant. (minimum 10 duties) (05 marks)

3. Several foreign funded and local funded projects are commenced under the Department.
Engineering Assistants in the permanent cadre of the Department are required to be released
for projects on various basis.

(i) Briefly indicate the procedure for releasing an Engineering Assistant for foreign
funded project with circular references, special conditions, salaries and aliowances
eic. in general. (10 marks)

(ii) What will be the applicable monthly leave in the 1 year of contract for an Engineering
Assistant who is appointed under contract basis from outside? (05 marks)

(iti) Check roll system of the Department is not allowed to be used at present. But need
to employ labourers for force account work in projects. Explain how to employ
labourers for the purpose. (05 marks)
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|See page two.
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(i)
(iii)

(iv)

(if)

(iif)

(iv)

(if)
(iii)
{iv)
7. (i)
(ii)
(iif)
(iv)

4. The occasions for paying overtime (OT) and conditions for payment overtime for officers
in a Government Department are mentioned in section VIII of the Establishment code.
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Name minimum three types of service categories which are mot entitled for Over
Time Payment?

Explain how to calculate the rate of OT Payment (for 1 hour) from monthly salary.

What is meant by standby duties? What is the rate of OT Payment (for 1 hour) for
the same?

Briefly - describe the accident leave including entitled occasions, periods applicable

and procedure. (05%4=20 marks)

Define the Accounting Officer and the Chief Accounting Officer. (03 marks)
Briefly explain the several duties of an Accounting Officer regarding safety and
custody of government money. (07 marks)
What are the factors to be considered when delegating the financial authority of an
Accounting Officer to another party? (05 marks)
What is meant by Authorization under FR. 1367 {05 marks)

Write five responsibilities of an officer who is empowered to certify the payments. (05 marks)

What are the responsibilities of an officer who is empowered to make payments on

certified vouchers? (05 marks)
What factors are to be considered in the case of cheque payments? (05 marks)
What is meant by imprest and sub impresi? Explain in brief with exampies. {05 marks)

Explain the purposes of conducting annual survey of stores and duties of the board
of survey. (06 marks)

Explain the responsibilities of the Head of Department for conducting board of surveys. (05 marks)
What are the duties and responsibilities of a store keeper in a Government institution? (05 marks)

What are the tasks of the following forms? (04 marks)
(a) Tr & Aud 66
(b) General 47
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1.1

SCoPE

Thie selection of the standard covers
the general rules applicable to
measurement of building work.

This Standard Method of Measurement
provides a uniform basis for

 measuring buildings work and embodies

the essentials of good practice,

USE OF THE TABULATED RULES

The rules in the document are set oub

in tables. Each section of the rules
comprises information (to be)
provided, classification tables and
supplementary rules. The tabulated
rules are written in the present
tengea,

gorizontal lines divided the
classification table and
supplementary rules into zones to
which different rules apply.

Claspification tables

2.3 With in the classiflcatian table

2%

diviagion.

where a broken line is shown, the
rules given above the broken line may
be used a5 alternatives.

In referring to columns in
classification tables the measurement

unit column has been disregarded.

The left hand column of the
classification table lists
descriptive features commonly

encountered in building works. The

next column lists furthér sub-groups
inte which each main group of items
ghall be divided and similarly the
third volumn provided for further
The lists in these columns
are not intended to be exhaustive.
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2.6

+he item.

Bach item description shall identify
the work with respect to one
degcriptive feature drawn from each
of the first three columns in the

classification table and as many of

the descriptive features in the
fourth column as are applicable to
The general principle does
not apply to preliminaries in that it
will be necessary to select as many
degcriptive features as appropriate
from each columm.

‘Where the abbreviation (nr) is given

in the classifiecation table the
guantity shall be stated in the item

degcription.

Supplementary rules

2.8

Wwithin the supplementary rules
everything above the horizontal line,
which iz immediately below the
¢lasgification table heading, is
applicable throughout that table.

Measurements vules set out when work
shall be measured and the method by
which guantities shall be computed.

- Definition rules define the extent

and limits of the work represented by
a word or expression used in the
fules and in a bill of quantities
prepared in accordance with the
rules.

2.11

2'- 12
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Coverage rules draw attertion to
particulars incidental work which
shall be deemed to be included in the
appropriaté items in the bill of
guantities to the extent that such
work: is included in the tender
documents. Where the coverage rules
include materials they shall be

mentioned in the item deccription.

The column headed supplementary

information contain rulee governing
the information which shall be given
in addition to the information given

as a result of the application of

rule 2.6.

A geparate item shall be given for
any work which differs fiom other
work with réspedt ro any matter
listed as supplementary information.

BILLS OF QUANTITIES

Bills of quantities shall fully
describe and accurately represent the
guantity and quality of the works to
be carried out.

More detailed information than is
required by these rules shall be
given where ned¢essary in order to
define the precise nature and extent
of the reguired work.




4.0 MEASUREMENT

4.1

Urilesa otherwise specifically
required by the rules given or
otherwise specifically stated in the

Bill of Quantities, work shall be

measired net as fixed. in position
overlaps.

Dimensions used in calculating
guantities shall be taken to the
nearest 10mm {ie. Smm and less than
smm shall be disregarded).

puantities measured in tonnes shall
be given to two decimal places.

Other gquantities shall be given in

the nearest wheole except that any

quantity less than ten shall be given

as to the nearest lst decimal.

where minimum deductions for wvoids or

openings are dealt with herein, they
shall refer to the following:-

i. Voids or copenings which are
wholly within the boundaries of
measured areas.

ii. Door, window and black cpenings.
iii. Voids or openings at the

boundaries of measured piers,
columns and similar members.

5.0

5.1

5:2

5.3

5.4

5.5

DESCRIPTIONS

Dimensions shall be stated in
description generally in the sequence
of length, width, height ox
thickness. Where ambiguity could
arise, the dimensions shall be
specifically identified.

A1l sizes, dimeneions, girchs,
thicknesses, gauges, weights and
othér relevant information necessary
for the proper assessment of items
shall be included in the
descriptions..

Where patented or standard components
are specified these shall bhe fully
described and the name of che
manufacturer, catalogue reference
et¢. given. Alternatively a precise
and unique cross reference to a
catalogue or to standard
specification may be given in an item
description.

Descriptions of items or headings to
groups of items shall contain
reference to their general location
in t?é works irrespective of the
Laveal .

Unless otherwise specifically stated
in bill of guantities or harein, the

following shall be deemed to ke
‘included with all items -

i. Labour and ail coste in
connection therewith,
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5.6

5.8

ii., Materiala; goods and all costs
in connecticn therewith.

iii. Tools, plant other than hoisting
plant and all costs in
connection therewith.

iv.  Waste of materials.
V. Square cutting.

vi. Establishment charges, overhead
charges and profit.

The forming of ends, angles, mitres
and. junctions between straight and
raking or curved work shall unless
stated otherwisé herein, be held to

‘be included with the work in which

they occur.

Notwithstanding the provisions of
this document for labours to be given
in matters such labolixrs may be
included in the description of any
iinear item of work on which they
ocour,

Netwithstanding the provigions of
thia document for labours to be
enumerated, such labours may be
included in the description of any
enumerated item of work on which they
ooour .

6.0
6.1

6.2

6.3

SLS.573: 1999

DRAWN INPORMATION
Location Drawings

6.1.1 Block Plan : $hall identify
the site and locate the outlines of
the building works in relation to a
town plan {or other dontext).

6.1.2 8ite Plan : Shall locate the
position of the building works in
relation to setting cut points, means
of accesg and general layout of the
gite.

6.1.3 Plans, Selections and
Elevations shall show the position
occupied by the various spaces in a
building and the general comstruction
and location of the principal
elements. '

Component Drawings : Shall show the
information necessary for manufacture
and assembly of a component.

Dimensioned diagrams : Shall show
the shapé and dimensions of the work
covered by an item and mzy be used in
a bill of quantities in places of a
dimensioned description, but not in
place of an item otherwise required
to be measured.




7.0 PROVISIONAL OR PRIME COST SUMS

7.1, Where this document requires
provisional or prime cost sums to be
given in accordance with this clause,
the choice of terms shall be made in
conformity with the following
definitions unless otherwise provided
in the conditions of contract.

7.%.1 The term *Frime Cost Sum"
ip defined a gum provided
for work ox services to be
executed by & nominated sub
contractor; authority or a
public utidertaking or for
materials or goods to be
obtained from a nowinated
supplier. Such sum shall
be deemed to beé exclusive
of any profit required by
the general contractor and
provision shall be made for
the addition thereof.

7.%2.2 The term "Provigional sum®
is defined as a sum
provided for unforeseen
works o¥ for the wvalue of
works, where the quantity
of work required cannot be
accurately determined at
the time of bill
preparation.

7.2 wWorkse which are to be carried out by
nominated sub contractors shall be
given as p.c sums in acgordance with
provigions of 7,1.1. unless otherwis

Gl ;a‘?_ﬂ i R ioe

stated in thesESARTES
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7.3

7.4

7.5

7.6

7.7

General attendance on provision of
general facilities for nominated sub
contractors shall be defined and
given as item following each p.c.
sum.

Special attendance on special
facilities for nomindted sub
contractors shall be given as an item
giving particulars.

Materials and goods which are
required to be cbtained from
nominated suppliers shall be given as
p.c. sums in accordance with
provisions of 7.1.1

Fixing materials and goods cbtained
from nominated suppliers shall be
given in accordance with the
provisions of the appropriate section
herein. Where the cost of
trangporting such matérials and goods
to the site &re required to be borne
by the contractor, particular shall
be given.

Where the condition of contract _
require that a sum to be provided for
work or services to be executed by a
nominated sub contractor, authority
or a public undertaking or for
materials or goods to obtained fxom a
nominated supplier, be defined as
sprovigional sum* then,; provision
will be made following each such
provisional sum item, for addition of
profit, general attendance and / or
special attendance.

SLS 573 : 1999




- 8.0

8:3-

9.0
9 -1

WORKS OF SPECIAL TYPES

Work of each of the Following special
types shall be separately identified:

Work on or in existing buildings -
see general rule 9.

Work to be carried out and
subseguently removed (other than
temporary works) .

Work carried out in or under watex

shall be so described stating whether
canal, river or sea water and (where
applicdable the mean spring levels of

high and low water.

Work carried out in compressed air
shaii be so described stating the

pressure and the method of entzry and

exit.

WORK TO EXISTING BUILDINGS

work to existing buildings shall be
sc described, Such work in defined
as work on, or in, or immediately
under the work existing before the

Surrent project.

The additicnal rules for work to
existing buildings are to be read in
conjunction with the preceding rules
in the appropriate work sections.

8.3

10.0

10.1

.2

"1%.0

11‘1
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A description of the additional
preliminaries which are pertiment to
the work to the existing building
shall be given, drawing attention to
nature of the work.

CIRCULAR WORK

Whete the rules require work to be
described asg curved with the radii
stated detaile shall be given of the
curved work including if concave or
tonvex, if conical or sphberical, if
to more than one radius and shall
state the radiue or radii.

The radius stated shall be the mean
radius measured to the centre line of
the material unless ntherwise stated.

SYMBOLS AND ABBREVIATIONS
The following symbols and

abbreviations are used in this method
of measurement.




F
16

'metré 11.2 Cross references within the . e
| classification tables are given in
=  sguare metre the form:

m = cubic metre Work Number Number Number
Selection from Exom from
wmm _ = milli metre : Numbei first second third.
- . Column . Column . Column
nr = riambes

kg = Kilogram Example :

t = tonne D.i.1.1

h = hour Bxcavation and Barthwork -
\ Site preparation e
pe sum = prime cest sunm Clearing sire vegetation:
of bushes, scrub,
pro, sum = provisicnal sum undergrowth ete,.....

-

it

exceeding

=

agual to or
axceeding

» = not exceeding

% » percentage

SLES73:1999 . A7



SECTION F
CGONCRETE WORKS

| thisMimuftheatMrdmn mmaww imitummwk,

[ tensionsd concrete, pre-cast and gpost

Mnﬂr{m in imita.
i3 ttmsd concrete of bullding

" SLS 573 ;1998

Fi

concrate, nrdimry pre-cast & pre-

structiral floor |

level of ground
floor

SECTION F1
INSITU CONCRETE
INFORMATION ‘PROVIGED | WESURENENT MIAES | DEFIRITION RIAES £OVERAGE angs | mmrm
‘ ' i THFORMAY TOW
|7he following informwtion s shown.on location drawings described under H] Concrets volune m Concoete wark  JCY Concreme ix 51 Kind & quality
Bection B Preliminpries or on further drawings which accompany thé Bills of  is messured net shall be given deamed to faclude {of matariais
lepmntition eAcept that ‘jseparately ag Finighing es struck
‘ geduerions are rovifol {ows : tfrom bugic Finigh 152 Testy of
8. The reiative position of congrate memper fmadia for the o [formuurk or With o [meterial & finish
] Following : . Foundticn uy to fhon-mech. téuped work
the top of finish uniess ather
ja.Reinfareament strustveal floor lwise cogu’red under ]SS Measures to
‘ , 1 level of fowest jwérked Finisness [achieve water-
b.Structural steel! basement fioor  joutring tightress
exeapt voids . . E
inbored atesl [h.From top of {2 Lfencrete work |54 Limfratfons on |
- 1 structural fioor s desmed to methed, senpience
‘o Oamt iR level of towest. [include $or mixing, lepeed or sise of
| ancessoriag Dasenent of toy '_ﬁmitim,hmdtim pouring
of structural heisting £ placing )
d.voids £ 9.05 m° | floor level of E5 Methods of
in volume grouwed floor compaction &
{excopt woids in ' curing
troughed & 1617 the absence of
woffered slabs)| basement floor |
s S Teundstion shekil
|e-Intercction of | b messured up
besns 1 to-the tup of




CLASSTFICATION TARLE

BEFIRITION. RELES

TNFORRATTON

. [ i

SLASSIFICATION TASLE Mai

d.ork abave ‘top
of structural
floor level of
graund floor
shait be grouped

together frrespe-|

. etive of oo, of

" | Storeys.

11 ‘testing
)

11 Type of tests

specified

11 Mass concrete

2 Founcation

stated

1 $sreed, thickness |

2 weinforced
woncrate:

£ Colum: beae

3 Column & pier on “
% tolum & pier on |

plan > 0.5 o
5 serip
& Beans _
 7: Basement ualls
8 Kerk
9Bkt
Seedsk |V Thickness
stabs on | s 150 mm
growd ‘ y
o 2 Thickness »13) mm
% Siabs *2 300 =
5 Sisbe to 13 Thidkhess
sinpe > 30 m
215° "
5 Siabs o
slope g
> 157
T Coffered
Troughed
sisb
svalls
F . » # = i}

o 14 curvad radit
| stated

n 2 Othar shape
stoted

M2 Messured over:
all besms

M3 Thickness and

other besrings are
measured with the
fexpective members

W Hrasured

betwesry nolums

SLE 5731999

86 Paured trito

qroued or inte
formmork.

57 In coffered &

Jerough stabs give

perticulars
ineloding Overalt

thitkness of siab,
gize of rivs




P Fitling

1 Wolfow steel
memhers

|2 toncrete block . |

‘work :

50 Colcne
11 Piers

1 Bean

{1 Sectiona) area

2 Sectional dres
* 0,18

13 Casing 16|
wteel
et

1 Tolumn
2 feams

3 Lintals

11 tsoteted
12 Avteched

34 Lintels
{rirdy

13 Stairs
istlated
stepe

1 Steps. weist and
the. Like

2 Beome.

{3 tandings
4 Balustrade woll ;

1% Coping

11 rtas

2 Raking

11 pimensioned

description

13 Siring courses

4 Cornices
5 gindler
projection.

17 bucts |
18 Chermeis

19 thannals.
- formed in

concrete
by

WS Reasured from
Hoor tevel to
floor tevel,

46 Nensured up to

the urderside of

up te top of roofy
fleor slab fop
upitand beams

N Length of beams
messured betueen
faces of coiumng

roof/floor siab orf

M8 Msasured beyohd
tha tace of the

tustls, slobs or
josam

MG Heasured tha
aren of gides &

D2 Channels formed
in conorete bed

Tinclude

SLS 573 1999 3

58 Details given

JEXtrs cohcrete
sxcevarion and
filling stated

59 Description of




CLASSTFICATION YABLE

| MESUREMENT RINES SUPPLENENYARY
] THFORMATION
] iy - a. Formmork
20 Machine t Thickness b, Extra concrete
bases & = 300 o €. Excavation &
©oraiaed fitling
platform | T — =
{nr3 2 Thickness
» 300 mm
2% Exmtmx‘l Bimerwioned 91 Plan Mt The width or [D3 !i-in jeifits: ere|C3 Formed Joints 910 Detsils. of
joint description 2 Formed depth. of joints theze which do mot jare deemcd to filters uater ]
_ 3 cut is-measured require formuark  |include tormeark  |stops,dowels baik-
22 Weaknoed | ] Loverail ing strips and
- ptame ; o reinforcement
i L4 Angles amd croswing joints
21 tone- fnter-gections in
T truction water stops are
joint deemed to be
: Hinctuded
25 Seperat- 3
ioh
joint
25 Sealents | &5 work is dmd 351 Method of
o inciuce peepar- jspplication
ation,tleaners, . :
prioers snd 512 Prepsration of|
sealers contact surfaces
elesners, snd the .
. like
25 Work 1 Wiglth « 300 s i} Thigkness stated | - .?il’sﬁc A0 work finish in
- Finishes freeme i e - ¢ comErete Iplastic concrete
Seutring i3 Uidkh > 300 me Z.ilnrdmud 1intiude 3
into concrete '
conerete } Tamped fintgh
12: Floated
13 Tiouelled finfsh
Werk Fimish in
hardensd vonsrate
inetuds =«
11 Abrosive blasted
] finigh
] Z Scormf finish.
' 3 Tooled
# % Poser ‘ground

SLS 5731 1999 F4




floer _

27 Gutters {1 Eaves 1 Dimensioned m
2 Bowed desgription
3 Facin
4 Parapet

28 Hoods |1 Thickness stated n

7 2 Where thickness
29 fun- vary smximm 4
shodes minimam thickness
nr) . stated

SLS 573 1999

Fs




SECTION F2
FORMWORK

R ——— | MEASURENENT AWLES{ DEFIMITION RULES | COVERAGE RUALES

e
TIRORBAT 1N

the faliwms *I:ffamtion is
Section B Preliminaries or on
quintizies ¢

b. The size of -monbers

:hwn on Location drewings described under
or fupther demings which scoompary the:bitls of

leontast surfage. of

MZ Curved surfaces
Saith the radivs

W3 Formiork mli
e mmrad 10 the

are 6o dsgeribed

D1 Formeork shail
mean everything.

L1 Messurement fnr
 formagirk o doomed

necestary ‘o uphotd|to ‘include. for afi

given in the same
prder 2 conceete,
Refer Bt of insitu

angles, cleaning
wetting and treat-

£51 xing wnd qual-
{ity of materiais

contracror

ment. before placing!{s3 any special

SLS 573 : 1999
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concrete and roncrete neceusary boardings|s2 Bagic timish |
a. The relative position of concrete members | Formierk . _ |supports arecting, lwhere not at the .
P2 Formeork skeil [framing, cutting discration of the !

psteted conerete concrete bred finish to be
lremoval 1stated
. 154 Materials and
! jworkmanship, .
Istating time to
be left in posit-
] ﬁm :
. — RN 5% Desipn
CLASSIFICATION TABLE : respensibility
19 Sides of |1 Strecos. Y weight £ 0 mw T w11 Left ip W3 Uners foundati~ n! 'r'mwor: aeft i
foundation|2 Colum & pier . . —re {2 PETTRNENT one or foundation jis that which is
baces 2 Raight > 300 mu . beams e, parcial- :
3 Strip fogtings ty sbave graund, ]
& Ground bweams $ermeork. shati be put 4x imnsible
5 Keorbe tmeamurad FULE bei<ito remove:
& Raftis ght to sides ard
7 Basement walls 30 demeribed )
#h Vhere Foundnti~|D4 Permsnant forme
pr or fowrdaton iwork ie thet which |
belimg: arh whslly [ is destared 2o ‘
in e groond and | Fenein in posivion
the sxcavation is :
axpheted o #er
i85 formwori,then |
formuork ahail not
bt meagured uniess
futated
? Soffiy-of 1% Slab thickness |1 H&rizmtat Height % 3 s 3 Hs“m decuction {56 Overatl thickn<
"slabs 1 % Tbam 2 Sloping < 15° ? and thereafter [shati be mede for | fess to be stated |




3 Soffit of |2 Slab thickness |3 Slaping » 15° 1.5 m wcages  jopanings of 0.5n°
cofferad 150 « 360 mm 3 Left in or {ess
or 4 Permanent
troughed |3 -Sisb thickness 1!!6 Sotfits of
slabs > 300 m jcoffersd o throu-
) ; ohed siabs sre
& Soffit of | jomagured o8 if
{andings. projected surface |
: fon plan :
5 Soffit cf
stair
flights
& Edges of -
grount
stabs .
7 tdgen of 1 Height 5 300 me. m
floor and [~ ;
roef Z Height > 300 mm m2
slabe
2 Edges of
{ardings
| sides of 87 Height of
stair’ risers sre measur-
flights ed between top wmij
‘ battom nogings
10 Sides of
rigers | ME Widths are
measured everall
11 gides of |1 Verticst 13 Height £35m {1 Left in M No dechicticns (05 Floor Lawet
wsiis € Batyered shove flaor level! 2 Parmmrant to  {sheli be made fai |menns the {evel of
3 Curved, cadii _ ; both: gides ' apmims of 0.50" [the Flowr frome .
| atated _2 feight > 3060 m {3 Permerent to  |or tess vhich the Formuork
- #buve Floor level ore gide only, | s supported
wall thicknese INI0D The ares
antl background jmeasured for uslis
to other side [whose height fu
stated > 3.8 m Includet
the sree beiow
A0 m high
|

SLS 573 : 1999 F7
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CLASSIFICATION TABLE © | MeASUREMENY RULES| DEFINITION RULES | COVERAGT ROLES SUPPLENENTARY
. ' THFORNAT 108

12 Bides of {1 Esoiated 1 Snuare or €2 Pormeork to |
eolimw 2 Attached - rectanguisr ‘ colimn and casings
- i Giroutar ] , is deemed to ‘
113 Sides & i1 Isolsted 3 Hexeagoral _ inctade 2ncs
seffit of {2 Attoched & L-chape i .

% Sides &
soffit of
Lintels

15 Formuerk {1 Height < 300 "
to kides }- . : N
of plant |2 Height > 300 mx oW :
‘machire | , : , s o
ralised ‘

platform | - | _j

116 cornices | o m {1 Dimension,

& mould- deseription &
ings ! shape ‘z¥ateéd
17 Copings

18 Gutters

19 Hoods & {1 Vertieal |1 Girtn 2 300 m
suahades |2 Edges - .
% Nerizontsl 2 Lirth > 330 mm o

20 Extra 1. Slabg D& Formed $inighes | ST details of
over w12 Unlis : _ . |are those where a tormed finish
basic T Bomos ' : tfinish other than
formwork & Colums , 1 12 basic Finish is
:inhh E Other ntated i . defined

or :

formed

tinishes }

SLS 573 : 1999 F8



SECTION F3

REINFORCEMENT IN INSITU CONCRETE

BL5573: 1999 F%

TRFORMATION PROVIDED

VEASURENENT RULES!

DEFINITION RMES |

SUPPLENENTARY
INFORNAY TOM

gantitien

The fnilnim information is shown on {m:atim ﬂr‘mﬁngl deseribed under
gootion B Preiimingrios or on further drauings which wecompuny the Litls of

&
a

8. The relative position of concrete members

CLASSIFICATION TABLE

shatl be given

g1 of IRSTY
CONCRETE

W1 Reinforcement |

-soparately as per

jdeemed e inctude
For slearirg,
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(04) Theory of Structures and Strength of Materials

Answer five questions only.

& @oth) Bmm ceniiteEDnd / @wkiensl uflames $leaemrssenino / Department of Examinations, Sri Lanka

1. (i) With the help of phase diagram describe the followings.
(a) Void ratio
{(b) Dry density
(c) Dry unit weight
{d) Specific gravity
(ii) A soil sample has porosity of 40%. The specific gravity of the soil is 2.70.
Calculate,
{a) Void ratio
(b) Dry density
(c) Unit weight of the soil if soil is 50% saturated
(d) Unit weight of the soil if soil is fully saturated

(20 marks)
2. (i) Define following terms.
(a) Tensile stress
(b) Compressive stress
(c) Shear stress
(d) Bending stress
(e} Strain
(ii) A machine component is subjected to the stresses as shown in figure.
50 MPa
25 MPa
y >
Y 25 MPa
50 MPa 50 MPa
25 MP 60
2 T B C
25 MPa
50 MPa
(a) Find normal and shear stress on the section AB.
{b) Find the resultant stress on the section AB.
\ (20 marks) )

[See page two
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"'TT?x 191 x 67 UC in steel grade 8355 is to be used under three different conditions, as described below.
Classify the section for each case and evaluate the local cross—sectional resistance. {See annexure (1)

Conditions:
(i) under pure bending
(ii) under bending plus 700 kN axial compression

(ili) under pure axial compression of 700 kN

The following section properties are given. All symbols have their usual meaning.

B =1899 mm T =127 mm
d = 4076 mm t =85 mm
Ag = 855 cm? Z = 1300 cm? S5 = 1470 cm?

Slenderness ratios:
b/IT = 748 and d/t = 48.0
Influence of material strength:
Maximum material thickness = 12.7 mm, and given p, = 355 N/mm?

Hence,
€ = (275/355)05 = 0.88 (20 marks)
4. Design a steel section in grade S275 steel, for simply supported beam carrying a concrete floor slab
over a span of 5.0 m for ultimate load combination 1. The unfactored dead load, which includes an
allowance for self-weight is 14 kN/m (G ), and the unfactored imposed load is 19 kN/m(Q,).
Assume that the maximum thickness is 16 mm and beam is fully restrained.
P, = 275 Nfmm?
Ultimate load combination 1=1.4 G +160Q, (20 marks)
5. Grade 30, (f = 30 N/mm? singly reinforced concrete beam contains 1960 mm? (f,= 500 N/'mm?) of
tension reinforcement as in figure given below.
b=300 |
j—
A
h=500
4Y25
(As=1960 mm?)
30 mm cover-—-;]__. i i
If the effective span is 7 m and the density of reinforced concrete is 24 kN/m?,
Calculate the maximum imposed load that the beam can carry assuming that the load is
(i) uniformly distributed
and
(ii) applied as a point load at mid-span
9 (20 marksU

[See page three
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6.

(i) Briefly describe the followings.
(a) Simply supported beam
(b) Cantilever beam
(¢) Overhung beam
(d) Fixed support beam

(iiy For the overhanging beam shown in figure draw bending moment and shear force diagrams. The
beam carries a uniformly distributed load of w per unit length. Take L>2a.

wiunit length
je—— a :‘ - L she a —»
R R,
(20 marks)

(i) Write the definitions of the ‘Active pressure coefficient

(K,)” and ‘Passive pressure coefficient (K))'.

(ii) The soil conditions adjacent to a sheet pile wall are given in the figure, a surcharge pressure

of 50 kN/m? being carried on the surface behind the

wall. For soil (1), a sand above the water

table, C=0, ¢=38°, y=18 kN/m®. For soil (2), a saturated clay C=10, $=28°, y=20 kN/m*. Plot
the distributions of active pressure behind the wall and passive pressure in the front of the wall.

50 kN/m?

Sheet Pile Wall —»|

LI T

Soil (1) 600 m
1.50m Soil (1) W.T. 1
T EN
Soil (2) Soil (2) 3.00m

(20 marks)

J

[See page four



Annexure 01

Table 2.1 Limiting width-to-thickness ratios for sections other than

CHS and RHS
Limiting value ©
Compression elements Ratio ® | Cjass 1 | Class 2 Class- 3
. semi-
plastic | .compact compact
Outstand element Rolled section bIT B¢ 10e 15¢
of compression Welded section bIT 8¢ 9¢ 13¢
flange
Internal element of | Compression due b/T 28e 32¢
compression to bending 40¢
flange Axial compression biT Not applicable
Neutra! axis at mid-depth dit 80: 100g 120g
Generally? | Ifr, is dit 80c 100z
Web of negative: T+n T+n
- - — but > 120¢
an I-, H r, is positive: dit = 100¢ 1+ 2r
or box 40¢ Te1.50 2
section® 100 byt > 40¢
but
= 40e
Axial compression @ dit Not applicable
Web of a channel dit 40¢ 40¢ 40c
Angle, compression due to bending bit Se 10e 15¢
{Both criteria should be satisfied) dit 9¢ 10e 1bg
Single angle, or double angles with the bit Not applicable 16¢
components separated, axial ot 15¢
compression (b +adlft 24¢
{All three criteria should be satisfied)
Outstand leg of an angle in contact bit Se 10e 16g
back-to-back in a double angle member
Qutstand leg of an angle with its back
in continuous contact with ancther
component
Stem of a T-section, rolled or cut from a Dit 8z 9e 18€
rolled |- or H-section
a) Dimensions b, D, d, T and 1 are in Figure 2.2. For a box section b and T are flange dimensions
and d and t ars web dimensions, where the distinction between webs and flanges depends upon
whether the box section is bent about its major axis or its minor axis.
b} The parameter ¢ = (275/p }°*
¢} For the web of a hybrid section £ should be based on the design strength p,, of the flanges,
d} The stress ratios r, and r, are defined in Section 2.2.2, '
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09 Hydraulics

Answer five questions only. Assume any data required.

1. A structure for a salinity barrier across a river was designed with low hydraulic gates of
20 numbers of 6 m wide and 5 m height. The gates were hinged at the sill of the structure and
installed at an inclination of 75° to the sill on the salt water side. The weight of the gate is
150 kg. The sill level of the structure is 3,00 m below M.S.L. The tide is #1.0 m. If there
is a flood, at what level of flood in the river, the gate will be collapsed during a high tide.
Assume the density of the salt water is 1250 kgm™ and the density of the fresh water is
1000 kgm. The acceleration of gravity is 9.81 ms=2 The sketch of the structure is shown
below. Assume no frictional losses in the hinge.

Fresh Water
Salt Water

3m below MSL —»

inge {20 marks)

2. A concrete dam retains water to its total depth of 20 m. The face of the dam in contact
with water is vertical to a depth of 3 m from the crest of the dam and the balance portion
is inclined 15° to the vertical face in order to increase the thickness of the base of the
dam. Determine the magnitude and the direction of the resultant force due to the water
pressure per meter length of the dam and the depth to its point of action on the face of
the dam. Assume the density of water as 1000 kgm?, (20 marks)

3. A hydraulic jump occurs on the horizontal apron of a spillway. The initial depth before the
jump is 1.0 m and the sequent depth after the jump is 1.5 m.

(i) Determine the discharge of the spillway per unit width. (10 marks)

(ii) To stabilize the position of the jump a concrete sill is constructed. For a flow of
10 m*™ per meter length of the spillway the initial depth of flow is 1.5 m. Calculate
the minimum beight of the sill. : (10 marks}

\— - J

[See page two




- A rectangular channel with the horizontal bottom of 3 m width and the depth of water
is 2 m. In the channel there is a smooth contraction to 2.4 m and the sil! of bottom is
0.3 m higher than the channel bottom so that there is no loss of energy. The water surface
is 0.15 m lower than the upstream section. Assume the density of water is 1000 kgm™ and
acceleration of gravity is 9.81 ms?2

Determine:

@
(ii)

(1)

(i1)

M

(i)

®
(ii)

The discharge through the channel. (10 marks)

The difference in bottom level in case of the water surface elevation in both sections
are same. (10 marks)

Derive the geometric and hydraulic relationship of a most economical section under
fluid flow of the following channels,

(a) Rectangular Channel (03 marks)
(b) Triangular Chanmel (03 marks)

(c) Trapezoidal Channel {04 marks)

An earthen channel with a bed width of 2 m and side slopes of 1 vertical to 1.5
horizontal carries water at a rate of 5 m’s". The gradient of the channel is 0.0004
and the Manning’s coefficient is 0.025. Calculate the depth of the flow in the
channel. {10 marks)

Tank A with a cross sectional area of 30 m? located at a higher level is connected to
a Tank B with a cross sectional area of 10 m? at a lower level by a 250 m long pipe
with 150 mm diameter. Calculate the time taken to reduce the water level difference
from 7 m to 2 m. Assume the Darcy’s friction coefficient of the pipe as 0.08. (10 marks)

Now the pipe is disconnected from the Tank B (one side of the pipe is open).
Calculate the time taken to reduce the water level in the Tank A from 7 m to 2 m. {10 marks)

Derive the discharge equation through an orifice from the basic principles. (10 marks)

A gauge was installed in an irrigation channel at the beginning of the channel. The
discharge through the channel is calculated by the equation of Q = 8h225 ms'. The
size of the sluice gate is 1.5 m x 1.5 m. When the water level of the reservoir is
12.5 m above the sill of sluice and the sluice was opened by 0.75 m, the gauge
reading is 1.21 m. Find the Coefficient of Discharge of the sluice at this condition. (10 marks)
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(02) Irrigation

Answer five questions only.

. A farm has been tested and found the following soil to the depth against them.

Depth from the ] Volumetric Moisture Content
Type of soil - - - — -
surface (mm) Saturation | Field Capacity | Wilting Point
01075 Loamy Fine Sand 0439 ¢.179 0.060
7510 100 Loose Loam 0.455 0.340 0.110
100 t0 200 Silt Loam 0.509 0461 0.092
200 to 350 Silty Clay Loam 0475 0372 0.185

In this farm, paddy was planted (root depth of 250 mm) and its depletion rate is 40%. Find
the followings.

(i) Available Moisture in mm (05 marks)

(ii) Readily available moisture in mm (05 marks})

(iii) If the farm size is 1 ha and the discharge through the farm turnout is 15 1/s find
the time taken to soak the land. Assume the deep percolation rate is 4 mm/day,
evaporation for the period is 5.2 mm/day and no other losses in the farm and the

land is wetted uniformly. (05 marks)
(iv} Under the above condition find out the time taken to issue water for land preparation.
Assume no losses during the issue. (05 marks)

. 150 days chilli is to be cultivated in a2 farm of | ha land with Silty Clay Loam Soil uniformly
distributed to the root zone depth. The cultivation was commenced on 15th March. The crop data and
the climatical data are as follows:

Crop Data
. Development Mid Season
Initial Stage Stage Stage Late Stage
Days 25 25 75 25
Crop Coefficient 0.65 1.00 0.50
Root zone Depth{m) 0.10 030

Volumetric moisture content of the soil at saturation, Field capacity and Wilting point are 0475, 0.372
and 0.185 respectively. The initial volumetric moisture content on 15th March was 0.20. The depletion
rate could be assumed as uniform and it is 35% throughout the growing period.

Climatological Data at the location are as follows

Menth March | April | May | June | July | Aug | Sep

Evaporation (mm/day) 414 1 3.66 | 325 | 429 | 435 | 503 | 435

Reference crop evapotranspiration (mm/day) 52 507 | 481 | 484 | 489 | 5.18 | 4.77

[See page two.
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(i) Find the crop water requirement for the week of 12th April to 18th April. (10 marks}

(i) If the Application efficiency is 75% and the Distribution efficiency is 80% find the Field
Irrigation Requirement during the period of 12th April to 18th April. Assume no rainfall
during that period. {10 marks)

3. An irrigation channel was designed to carry 3 m’s. The bed width is 1.25 m, side slope is
1 vertical to 2 horizontal, gradient is 0.00035 and Manning’s coefficient is 0.025.
(D Find the depth of flow in the canal. (03 marks)

(iiy However after construction it was found that only 2.5 m’ is flowing to the designed
depth of flow. Explain the reason for the reduction of flow and find the varied factor. {03 marks)

(iii) Now this channel was rehabilitated by introducing a concrete retaining wall on
one side at the edge of the bed. Find the flow through the channel if the average :
Manning’s Coefficient is 0.020 to the same depth of flow as in 3(i). (05 marks)

(iv) The channel ‘was rchabilitated as a concrete rectangular channel with the same bed
width and the Manning’s Coefficient is 0.018, Find the flow through the channel
for the same depth of flow as in 3(i). (04 marks)

(v) Find the bed width of a concrete recthngular channel to convey the flow of 3m’
with the same depth of flow as in 3(i}, if the Manning’s Coefficient is 0.018. (05 marks)

4. (i) Explin the different methods in current metering to determine the flow in a channel. (05 marks)

(ii} Following observations were found after current metering in a channel to estimate the
discharge. The top width of water surface has been divided in to 10 equal sectors of
600 mm each and the readings of current meter were taken by two point method. The
time readings were taken for 50 pulses and are as follows.

Distance from LB

. 0600 | 1200 | 1800 | 2400 | 3000 | 3600 | 4200 | 4800 { 5400 | 6000
side (mm) .

Depth {mm) 01400} 750 | 1170 | 1250 | 1400 | 1400|1320 | 1100 500 | ©

Time in sec for 50
pulses at 02xdepth |0 (3.2 | 35 | 45 | 48 | 52 | 35 | 3.1 | 3.1 | 25 0

Time in sec for 50
pulsesat 0.8xdepth | 0|35 | 42 | 54 1 62 | 68 | 52 |48 |38 |34} 0

The velocity is given as follows:
The revolation per second is lesser or equal to 1.85 the velocity V is given by
V = 0.1312 x Number of revolution per second + 0.025 ms"!
If the revolution per second is more than 1.85 and lesser or equal to 18.54 the velocity
V is given by

V = 0.1339 x Number of revolution per second + 0.02 ms*
(15 marks)

o

[See page three.



(i)

(iii)
(iv)

6. Write
()
(i)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

(ii)

(i)

(iv)

T

Explain Vth'e fbllowing programmes in detail and giving the number of schemes under
each programme.

A B R Yt

(i) INMAS Programme
(ii) Waphaula Programme (08 marks)

Write the Number of Major Reservoirs and Medium Reservoirs under the purview of
Iirigation Department, (04 marks)

What is the total cultivable extent under the purview of Irrigation Department? (03 marks)
Explain the meaning of the ‘Salt Water Extrusion Scheme’. How many Salt Water
Extrusion schemes are available in Sri Lanka under the purview of Irrigation
Department? (05 marks)

short notes on the followings.
Project Management Committee
District Agricultural Committee
Pre—cultivation meeting
Gated Regulator
Channel Spill
75% Probability Rainfall
Cropping Intensity
Duty of an hrigation system
Conveyance efficiency
Field Irrigation Requirement
(20 marks)
What is the frequency of inspection of Dam during normal period and monsoon period

by an Engineering Assistant and a Divisional Irigation Engineer according to the
departmental circular number 4 of 2013 on inspection of dams? {03 marks)

Explain in detail what has to be observed and recorded during the inspection of a dam
with the methods of inspection. (07 marks)

During inspection of a dam it has been observed that the seepage at one location

of the dam has been increased. Explain what actions to be taken in this regard, (05 marks)

While taking Piezometer reading of a dam it has been observed that the Piezometer
installed at the downstream of the dam that didn’t indicate any reading. What is
your action as an Enginecring Assistant under this condition? (05 marks)
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(03) Design, Drawing and Specifications

Answer two questions including question No. 1. State all the assumptions made in your calculations.

|

(i) Write technical specifications for following items.
(a) Jungie Clearing
(b) Placement of Rock for Rip-Rap
(¢) Compressive Strength of Concrete
(d) Field Tests on Soil
(e) Rubble Masonry Construction
(02%5=10 marks)
(i) Briefly explain the followings.
(a) Construction Joints Vs. Expansion Joints
(b) Curing of Concrete
(c} Types of Reinforcement used in construction
(d) Bearing Capacity of Soil
(e) Compaction of carthen embankment
(0% 5=05 marks)
(iii) Briefly explain the followings.
(a) Components required to include in ‘General Arrangement Drawing’ of a structure (01 mark)
{(b) Bar Schedule format (0 mark)
(c) Standard size of drawing sheets in international “A” series (01 mark)

(iv) Specify scales that you would follow in following drawings
(a) Plans of streams, rivers efc., Layout of downstream development for detail

planning and general arrangement (01 mark)
(b) Component drawings, assembly drawings, and details of structure with
reinforcement {01 marks)

(v) You are required to carry out a construction using 1 1 2 : 4 (20 mm) concrefe.
Calculate cement, sand 20 mm aggregate and water by weight used in making
1 m?® of concrete. Assume a suitable value for water cement ratio.

Material Bulk Density (Kg/m®)
Concrete 2400
Cement 1440
Sand 1575
20 mm aggregate 1700

(05 marks)
(vi) {(2) How many days should you wait to remove shuttering,
(I) on vertical face of a concrete column? (0 mark)

(II) wunder the soffit of a concrete slab? (GI mark)

(b} How many concrete cube samples you should get from a concrete batch in
order to test compressive strength of grade 20 concrete? Clearly explain the
results (% of nominal strength) you would expect after specified days of casting
according to British Standards. (03 marks)

S

[See page two



2.

(vii) What are the main components that is required to include in feasibility report in
developing an irrigation system and planning settlements? (05 marks)

(vii) Give standard notations for the followings.
(a) Earth slope
(b) Concrete slope
{c} Bridge
{d) Regulator
(e) Farth in section (05 marks)
(i) Briefly explain the following terms. Use sketches whenever required.
(@) Inflow Flood Hydrograph Vs Outfiow Flood Hydrograph
(b) Time of concentration in a given catchment
(c) Return period of a storm
(d) Intensity-Duration—-Frequency curves

{¢) Elements of Flood Hydrograph
(02%5=10 marks)

(ii) State water balance equation for a reservoir derived from the principle of conservation
of mass and briefly explain each term. (05 marks)
(iii) What is the recommended return period to be considered in designing a spillways
of an earth bund of;
(a) height < 30 feets

(b) height > 30 feets
Explain the reason for above selections. (05 marks)
(iv) (a) State the types of flow for which Manning’s formula is valid. {03 marks)

(b) The depth of flow in a trapezoidal canal of 5 m bed width, 12 H; 1 V side
slope, 0.0003 bed slope and with Manning’s coefficient n = 0.025 is 2.5 m.

Compute the discharge in the canal using Manning’s formula. {12 marks)
(c) Discuss about the effect of roughness of the bed to the discharge of the
flow. (05 marks)
(v) Followings are the information of a 50 year storm.
Duration (min) 15 30 45 60 180
Rainfall (mm) 40 60 75 100 120

A culvert has to drain 2 km® of land with a maximum length of travel of
1.25 km. The general slope of the catchment is 0.001 and the run off coefficient is
0.2. Estimate the peak flow for designing the culvert for a flood of 50 years return

period.
You may use following table and the equation (with usual notation) for your calculation.
Average Gradient of the stream in % Average Velocity in ft/s
Dto<1 1.5
lio<2 20
T L +15 ... in minute
¢ (v x 60) s

(20 marks)

7

[See page three
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3.

I

)" Briefly describe-the-followings.
(a) Crop Water Requirement
(b) Tmrigation Requirement (Duty)
(c) Effective Rainfall
(d) Run off Coefficient
(e) Unit Hydrograph
(f) Return Period of a storm
(g) Free Board of a canal
(h) Dead Storage of a Reservoir
(i) Gross Catchment Boundary Vs Net Catchment Boundary
(i) Rainfall Intensity
(02 % 10=20 marks)
(i) (a) What is the usage of weirs in irrigation practices? (05 marks)
(b) Discuss various types of weirs. (05 marks)
(c) Discharge over a V notch weir is given by following equation.

elufgjin

A right-angled V-notch was used to measure the discharge of a canal. If the
depth of water at V-notch is 200 mm, calculate the discharge over the notch

in m*s. Assume coefficient of discharge as 0.62. (05 marks)

(iii) (a) What is the function of a spillway in a reservoir? (04 marks)
(b) State 3 types of spillways with the aid of sketches. Give examples for the

tanks where these spillways are present in Sri Lanka. (06 marks)

{iv) Following a bed contour survey of a proposed village tank, areas corresponding to
contour lines were found as in the table below.

Contour Elevation (m) Area (m?)
76 8900
78 25900
80 44500
82 102500
24 158000
86 258000
88 450000
90 685000

(a) Draw the elevation—capacity curve of the given reservoir on the graph sheet
provided. (09 marks)

(b) Determine the full supply level of the reservoir considering the capacity of the
reservoir as 1000 Acft (1 MCM = 800 Acft) and indicate the some on your
depth—capacity curve. (03 marks)

(c) If the sluice sill level is 77 m MSL, what is the active storage of the reservoir? (03 marks)




