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projects projects infrastructure projects infrastructure projects
Design concept and Design concept and Causes of failure in road
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. Break . . Break | . Break
bridges Suspension bridges infrastructure
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elements in municipalities

and related urban
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qisTaT

sifaw gaturR  (Infrastructure)- The basic structural
foundation of a society or enterprise (oxford bictionary)
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« Field Channel

+  Gate
* Aqueduct
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«Foundation
«Abutment

*Deck

*Bearing

*Wing Wall
«Approach Road
*Protection Works
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*Box
Slab
-Pipe
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«Foundation
«Abutment
*Deck

*Wing Wall
*Approach Road
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*  Nepal Road Standard 2070

*  Nepal Rural Road Standard 2071

*  Nepal Urban Road Standard 2076

+  Technical Guidelines on Planning, Design, and
Construction of rural Road- DoLIDAR, March 2016

*  Handbook of Gravity-Flow Water Systems-UNICEF 1998

*  Design Manual for Small Scale Irrigation Schemes-
DoLIDAR 2071

- YUY qaTaR feehrer i, Q06
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Brick Masonry Work (DoLIDAR Norms 1999)

S.No Respective Description Unit For Hill For Terai
clause of
specification
Un Skilled UnsSkilled  Skilled
Skilled
37 7 C 1:4 cement 1md

sand mortar

. Cement

mortar 0.3m 0.74 0.74
. Brick

Masonry 1.00m? 4 15 3
. Incidentals LS 0.25 0.25

LDTA>>>
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Material
Royalties

Cement
100 Kg
Brick 530
No

Sand 0.35
me

Equipm
ent/
Tools

Iron Pan
Mason’s
Tool
Bucket
Shovel
Basket

MoFAGA
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Stone Masonry Work, Un Coursed Rubble(DoLIDAR Norms 1999)

S.No Respective Description Unit For Hill For Terai
clause of

specification

Un Skilled Skilled Un Skilled Skilled

38 8 C 1:4 cement 1mé
sand mortar
. Collection
of rubble
. Cement 1.1m3 1.1 1.1
mortar 0.40m?3 0.99 0.99
. Stone
Masonry 1m? 2 15 2.25 175
. Incidentals LS 0.25 0.25
LDTA>>>
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Material
Royaltie
s

Cement
116 Kg
Rubble 1.1
m3

Sand 0.47
m3

Equipm
ent/
Tools

Mallet
Doko
Hammer
3Kg
Hammer
1Kg

MOoFAGA

ot rra -faforfeswor

* Quality-Degree of excellence of things (Oxford Dictionary)
© T 6 3T
+ YA et g TRy I 3R

AfSuent JUREER (Quality) I 3TeTeht AT Ffrfaer i1 e o

Workmanship-fdepr gaTar
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+ Standard (@fésc) Specification

+ Special Specification-&ra favget onfar

LDTA>>> MoFAGA
>>> Learning-Researching-Networking

7-3  LAYING OF BRICKS ( Technical Specification DoLIDAR 1999)

Al bricks shall be laid in an appropriate bond and such work shall be even and true to line, plumb and level. All joints shall
be kept accurately. The bricks used on the face shall be of complete ones with uniform size and true rectangular face.

Bricks shall be laid with frogs up, if any, on a full bed of mortar. When laying, bricks shall be slightly pressed so that the
mortar could get into the surface pores of bricks to ensure proper adhesion. All joints shall be properly flushed and packed
with mortar so that no hollow spaces are left.

When laying bricks in foundation, a layer of not less than 12 mm of mortar shall be spread over the base on which the brick
work will be laid even. Immediately after the placing of mortar, the first layer of bricks shall be laid.

The brick work shall be built in uniform layers. All corners and other advanced work shall be raked back. Brick work shall be
done true to plumb or in specified batter. To avoid unequal settlement and improper jointing during construction, no part of
the brick work shall rise more than one metre above the general construction level planned for the day's work. Toothing may
be done where future extension is contemplated but shall be used as an alternative to raking back.

LDTA>>> MoFAGA
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11 -7 MIXING CONCRETE ( Technical Specification DoLIDAR 1999)

Where available on easy access, concrete for all works shall be mixed in a mechanical mixer. The mixer and its
accessories shall be kept in good working condition and be maintained throughout the construction. Mixing shall be
continued till

materials are uniformly distributed;
an uniform colour of the entire mass is obtained; and

each individual particle of the coarse aggregate shows complete coating of mortar containing its proportionate amount of
cement.

In no case shall the mixing be done for less than 2 minutes after all ingredients have been put into the mixer.

When hand mixing is permitted by the Engineer for majority of the jobs in labour based rural roads, it shall be done on a
smooth watertight platform large enough to allow efficient turning over of the ingredients of concrete before and after the
addition of water. Mixing platform shall be so arranged that no foreign material shall get mixed with concrete nor does the
mixing water flow out. Cement in required number of bags shall be placed in a uniform layer on top of the measured
quantity of fine aggregates which shall have been spread in a layer of uniform thickness on the mixing platform. Dry sand
and cement shall then be mixed thoroughly by turning over to get a mixture of uniform colour. Enough water shall then be
added gradually through a rose and the mass turned over till a mortar of required consistency is obtained. Measured
quantity of coarse aggregate shall then be placed on the mixing platform. Then it shall be wetted and the mortar shall be
added. Finally, the entire mass shall be turned and re-turned until all particles of the coarse aggregate are fully covered
with mortar and the mixture obtained is of uniform colour and required consistency. In hand mixing, quantity of cement shall
be increased by 10% above that specified in clause 11-6.2.

Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned before loading a new batch.
Unless otherwise agreed by the Engineer, the first batch of concrete from the mixer shall contain only two thirds of the
normal quantity of coarse aggregate. Mixing plant shall be thoroughly cleaned before changing from one type of cement to
another.

10
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Understanding of BoQ and Drawings of
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BoQ-Bill of quantities is a document used in tendering in the construction industry in which

materials, parts, and labor (and their costs) are itemized

Bill of Quantities also referred to as BOQ, is a document formulated in the construction
industry to specify materials, labors, and their cost. It serves as a communication tool

between client, consultant & the contractor.
BoQ can proceed only after drawing, design and specification are finalized.

BoQ is the integral part of bid document for offering prices by bidder.

LDTA>>> MOoFAGA
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Item No

Clause of specification

Description

Unit

Bidder’s rate in figure and in words

Amount

LDTA>>> MoFAGA
>>> Learning-Researching-Networking

410



FEHHT BoQ AT G T AT G 3 Structural and Cross Drainage Work
1General «  Rubble/ brick masonry
*Insurance « Concreting
*Road Safety *  Gabion works
*Relocation of services « Reinforcement?
«Labor camp « Form work
«Establishment of material testing lab 4 Pavement
2 Road Works «  Preparation of sub grade
*Excavation in road way, drains etc. + Subbase, base
*Embankment, shoulder, back filling « Wearing course
5 Miscellaneous
LDTA>>> MoFAGA + Day works
>>> Learning-Researching-Networking >>> Learning-Researching-Networking

. Road safety-delineator, kilometer post, road signs
6 Bio Engineering Works

« Sub surface drainage

+ Plantation

« Seeding
BoQ HFel-¥ 3gTg30T
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s AT

met bttt
Chain
Package:
FscaYear:
Reference.
HemNo.  specifcaion Descripton of works
Clauses
1 ceEa
11 s nd ot wd i o s st g 1o ot oo ad ropry

er GCC cluse 1

Spectlprovian. ProVde_ s maintsin S Offce on rental basi at. location acepable o the project
|

12 manager withn the Contact package with accommodaton aclites or 12 ersons  ane
pisce.
13 s2oouiom GO out addions st for material and works 5 required and insruted by the Project
Manager.
1
Speciprovion SUPBH of Two Brand New Motorikes (Fur sroke Engine & 150 CC or more ) ncldig e,
15 S L ennce and. nancs fot 3morh ol complt, o he. e superion
teamo DIST /070
e of e using e o ke he o s oot e cnrct
17 107008 periodtand e Clarance) withPC 200 Exc
Frode Dl b four e e Pk Ve gty 250 oo g
Specilprovision ne
18 el o e speion 1wt 3P01ORT
2 romwoRss
Excavationn fosd wa, drainand oundaton of strctures 3. pe design an v n
2 90000R  type of s0il and rock materil including. dsposal of excavated material 3 aporL
environmentaly e ppingsies.
struction of smrkments, shoulders and athr misclancaus fing and backfling 3
2 sommao0 oo dsg o drving. i speeved el sraed e o v f rnd
Consructin o brrow its o cther sources ncing. transparato of the materal rom
he sources o he s
3 STRUCTURAL AND CROSS DRAINAGE WORKS
Wl inclsing
materisl and cthr incidenta required to complete the wrks s per he spcifcation and
31 BOOUDAR  ings I inludes full compensation for specill dressd tone o the face of wal wih
Sndmakes provisan of weep hoes o ncessry.
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Bilof Quanties

unit

bs

manth

Quantiyy

100

12months

2000

00

10842672

1780226

Inwords

ToslAmaunt  Remarks
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6 BIO-ENGINEERING WORKS

Construction of sub-soil drain including all materials, labour
and workas per the specification

Construction of sub-soil (Herringbone) drain on slope
including collection, transportation of materials up to the
site. The depth of drain varying from 0.75 to 1.0 meter width

612 will be 0.5 meter depending on the site condition. Operation Rm

72, 45 ‘49,68includes laying of polythene sheet, bolster, geo-textile and
166,52 fillng with 40 to 60 mm aggregates and stone soling on top
25,62,70,6725 cm of drain.
oLIAR

Planting rooted grass slips (Amiiso) on slopes <45° including
collection, transportation and preparation of slip at site.
Operation includes digging planting drill with metal rod or
hardwood peg depending on the nature of soil. The planting
drill should have two to three slips and spaced at 10 cm
apart.

m2

462.00

18,336.00

Sub Total Amount, NRs:

Provisional Sum, NRs:

Total Amount, NRs:

VAT @13% Total Amount:

Grand Total Amount, NRs:

LDTA>>>
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211 1 indry stones

12 11 11 comentsand mortar

gs& AT

Cemen concret wrs (i and nrced) gl campenstion for o o, el

vibrating, compacting,

22 DAL et e e h comtme of peciod sven o e v, 3
perdrauing and specications
321 PCC(13:6)NominalMix
122 P (1:2:0)Nominal i
323 PCCi1:153)Nominal Mix
3 10D0UIDAR  strightening. cuting, bending, bining and fixing in posiion al complete 35 per draving and
specication.
" 5 otpan et vosde o wrk o s nd eforcd ot otk 8 din nd
Supply and place dfferent iz rock filed gabion boxes of hexagonal mesh with heawy costed 61
35 2400008 wires, mesh site 100 mim x 120 mim, mesh e 10SWG, sevedge wire 7 SWG and binding wire 12
 drawin
35 204 po
TAED h 12 coment nd mortar aper drawing and specication il compets
37 15:9:15%6  and joning of pioes with 12 cement sand mortar s er rawing and seci I comp
for following siceofpipe
271 250mm ia HOPE of 2 Shg/em2
372 600mmdia Hume Pipe
273 900 mm DiaHume Pipe

15:417.22,17. Preparaton of bedeling with _ graded granular materils of Scm thick and

ramming o full

a8 23175176 compacton including ful compensation for mateial and labor and other incienta reired to

BolloAR  complete thework.

17:217:5176  Stone on edge piching/soling of 20 cm tick inchding supply of stone and spalls ful

0 DOLDAR  compensationfor Iabr,mateit and thr incidenta redure 1o compet works.
4 pavemENTWORKS
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m

m

m

m

m

m

m

amss

354603

1531

w40

900705

11387

1282700

sos150

15000

1800

1200

127506

7543
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Tah! (et 3TF FIAE(C

STaTET BoQ HT g T+ STeITd qir

1General

Insurance

*Relocation of services

sLabor camp

*Establishment of material testing lab
2 Foundation Works

«Site Clearance

*Excavation,soling,PCC, Brick masonry stone masonry RCC, back filling

3 Superstructure

«  Brick masonry/ stone masonry RCC,

«  Reinforcement

LDTA>>>
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«  Formwork

* Wood work
4 Finishing

« Door window shutter

« Plastering

* Flooring

« Painting

« Railing and grill
« Sanitary

« Electric

4 Land Scaping and Compound Wall
« Pavement

« Compound Wall

« Gate

LDTA>>> 81 MOFAGA
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5 Miscellaneous

» Day works

Provisional sum ¥ Lump sum #T (&

Provisional sum-TaTd TTAT T T 3TEMRAT STFT=AT §?-T
Lump sum-BoQ #T 3eeid $TUehT TehaT $eFcllall §ﬁr
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Engineering drawings (also sometimes known as blueprints, blueprints,

dimensional prints, drawings, mechanical drawings, and more) are a rich and
specific outline that shows all the information and requirements needed to
manufacture an item or product. It is more than simply a drawing, it is a graphical

language that communicates ideas and information.
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SESEIICEILS

BoQ can proceed only after drawing, design and specification are finalized.

. Plan

. Profile

. Cross section

. Structural

- Sanitary

. Electrical

. Machine

. Installation

. Working

. As built
LDTA>>> 84 MoFAGA
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Components of Drawings
L] Size-A2 (594mmX420mm)

. Scale-Engineering, architectural
L] Details

. Explanatory Notes

L] Labels

. Title Block

Road
« Plan and Longitudinal Section , Scale 1:2500

» Typical and detailed cross section

Building
« Site plan

« oRlan, Elevation ,section-Scale 1:100, 1:98 MOoFAGA
>>> Learning-Researching-Networking

QAT TSAT 1 Key Map
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Detail drawings

Water Supply, Irrigation
* Keymap

« Detailed Drawing
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= Cost Control
= Time Control

= Quality Control
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LDTA>>> 93 MoFAGA LDTA>>> MOoFAGA
>>> Learning-Researching-Networking >>> Learning-Researching-Networking

+ BoQ-Bill of quantities is a document used in tendering in the construction industry in which

materials, parts, and labor (and their costs) are itemized = A project schedule is a timetable that organizes project tasks, activity durations, calendar

start and end dates, and sets overall project milestones on a timeline.
+ BoQ can proceed only after drawing, design and specification are finalized. ) .
= Project schedule also define the team members and resources needed to complete tasks.

. . ) X . . Project scheduling is fundamental for planning and control in project management.
+ BoQis the integral part of bid document for offering prices by bidder.

« Project schedule includes all associated costs as outlined in the project budget. Clearly,
the project schedule is an essential tool to deliver a project on time and within budget.

FT qToreT ST ERUREED aﬁngcaw EIE (E-T
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Project Name-Black Top Road
Work Schudule-Bar Chart

s.no Description 2021 2022
Jan Feb Mar Apil May June July Aug Sept Oct Nov Dec Jan Feb Mar April May June

1 General Items
2 Earth work

3 Strucural work

4 Side drain

5 Pavement

6 Road fumiture/Traffic safety
7 Bio-Engineering
8 Day works

LDTA>>> MoFAGA
>>> Learning-Researching-iNetwarking

Item No

Tasks

Task start and end dates

Task dependencies

Project Calendar

Work Packages

Task duration ( Month, week, days) and project timeline

LDTA>>> MOoFAGA
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Project Monitoring Tools

Gantt Chart

PERT

CPM

EXEL

MS Project

Earn Value Analysis
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IORFR FiAfFaar FAS (Quality Assurance Plan)

TorE GiAfEaar FSe (Quality Assurance Plan)

Quality-Degree of excellence of things (Oxford Dictionary)
Appropriate properties of material

Appropriate design

Appropriate construction procedures

STEEAE HH

SqsirH TS o1 AR et

ARt 3T Hod

Afeuent IUREAR(Quality) HTCd aTeTeht ofar wfErfirarer 1 faswme s

LDTA>>> MoFAGA
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TORFR gRATFadar Jrsren

It can be used as a device to control the process.

A good quality of works could be achieved by proper selection of construction materials,
good workmanships and supervision and also maintaining proper quality control system
after construction.

It involves the use of all standards and procedures to ensure that a product or a facility
meets or exceeds desired performance criteria.

Quality assurance is all the planned and systematic activities implemented within the
quality system to provide confidence that the project will satisfy the relevant quality
standards and it should be provided throughout the project.
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SR IRUEE L EEa LI
-Standard Specification

*Special Specification

TAURRR-F T FTHET ATRr qrfruay Romea v Sty giafEear = ww

Quality Assurance (QA) - is defined as all the planned and systematic activities implemented
within the Quality System and demonstrated as needed to provide adequate confidence that
an entity will fulfill the requirement. ( IAHE, Quality Assurance Manual)

Quality Assurance plan- is a plan to be made prior to start any manufacturing/executing
process to assure about quality of works to achieve its final goal.

LDTA>>> MOoFAGA
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+ Quality Control Flow Chart

+ Quality Assurance work Procedures
+ Quality Control Organization

« Allocation of Responsibilities

« Test Frequency Table

» Monitoring of Quality Assurance Plan
+  Work Instructions

» Inspection-Testing

« Non-Conformance Reports

LDTA>>> MOoFAGA
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Test Frequency Table

S.No Descripti Quanti Test
on of ty Object
work

LDTA>>>
>>> Learning-Researching-Networking

Test Freque Noof Require Standard
Descri  ncy Test ment
ption

MoFAGA

Human Resource Plan

SNo Designation

1 Division Chief
2 Site Engineer

3 Material Engineer

4 Sub-Engineer

5 Lab Technician
6 Lab Assistant

LDTA>>>
>>> Learning-Researching-Networking

Responsibility Remarks

Overall

Overall

Site+Lab

Overall

Lab
Site+Lab

107 MoFAGA

64

gf¥&Tor 34TEI0T (Bridge Construction)

tem no Description Unit  Quantity Testobject Test Description Frequency Totalnooftest  Requirement  Standard  Remarks

IFoundationand substructure.
200 Ton or change

VM20 conerete in foundation 36086 CementOPC 1Fineness of source >225 m salkg a331part2
2Setting Time in 45 min, fin 600min
3 Soundness 10mm max
4 Compressive strength 70,284 22/5q mm, 33N 5 mm
Sand 1Gradation 1per60 Cum
2Mica Content Aslowas possible
3 Organic impurities Free
Aggregate 1 Gradation 1 per 125 Cum
2 Flakiness index <25 2386 Part 1
3 Loss Angeles Abbration Test LAA <asx 2386 Part 4
4 Aggregate crushing value <as% 2387 Part
CubeTest  Compresive Strength 1for every 7 cum
Every change of
VilReinforcement Fe 415 mr 107.26 ITensle Surength source NS 1912044
2 Elongation N5 1912045
Vil 125 concrete in abutment and
s cum 1608
2superstructure
1M20 concrete in approachsiab  Cum 1410
1IM25 concrete in deck siab cum 13825
Every change of
IV Reinfacemnt Fe 415 mr %2 1Tensile source NS 1912045
2 Elongation NS 1912046
VM25 concrete in decksurface  Cum 1552
3Approach Road
I5ub Base cum 13510 Field Density 2
4Rwer Trainingand Protection Work
Stone Masonry Work 14 CIS
HiMortar cum 2400 Mortar Compresive strength 75 Nisgmm
1V Gabion Works cum 64000 1 Uniformity N5 1692045
2 Adeshion of zink coating N5 1632046
LDTA>>> MOoFAGA

>>> Learning-Researching-Networking

LDTA>>> 108 MOFAGA
>>> Learning-Researching-Networking

nN=7



Aasd T (A6 qRTET0r GfTeSTA "An Autonomous, Professional, Client &
Y ,’ (T A SRATT G 99, 20u¢ FRT EME) Centered, Gender Responsive National

(B : Institute of Excellence in the area of

(9~ Local-Self Governance."

s ) amLOCal Development Training Academy

ESmrmra (Established by Local Development Training Academy Act, 2049)

LDTA >>>

Tests for Construction of Various

Infrastruture Projects

P>>>  +977 (1)-5522004, -5521051
F>>> +977(1) - 5521521

E>>> Idta.org.np@gmail.com
W>>>  www.ldta.org.np
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>>> Learning-Researching-Networking
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MOoFAGA

LDTA>>> 111
>>> Learning-Researching-Networking

MoFAGA

= Quality-Degree of excellence of things (Oxford Dictionary)

FISTAT sTTEATIAHT AgeaY! HIMET
= Cost Control
= Time Control

= Quality Control
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TMUTER (Ouality)

« Appropriate properties of material

* Appropriate design

* Appropriate construction procedures

« 3TUEAHI FIA

« YR 3T Hed

+ el U (Quality) ITCd 3TeTeht ST wrfRrfa i fowre

LDTA>>>
>>> Learning-Researching-Networking

MoFAGA

Quality System -The organization structure, responsibilities, procedures, processes and

resources needed for implementing quality management.

Quality Control (QC) -The operational techniques and activities that are used to fulfill
requirements for quality. All those planned and systematic actions necessary to provide
confidence that a product or service will satisfy given requirements for quality.(IAHE, Quality

Assurance Hand Book)
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MoFAGA

66
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fires sAfAfE aRETUT- (Wt qeler R Frferr, Rraa)

MoFAGA

LDTA>>>

fies SaAfafe aREToT-(vrer qatar Remer Friter, Ricam)
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fhes SAfafe aREToT-(wrer qater Reer #riier, fieaa)
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auary

MOoFAGA

LDTA>>>

Fiakines Index test
Standard thicknes auge » Dimension: 38361506 mm

Length gauge consist of hard wood base with vertical mounted metal studs

iquid Limit Plastic LimitTes (Set)
Atterberg' mitappratus

Grooving ool

Porceain evaporaton dish

FlatGlasspate 10 mm thick 45 cm X85 emsize
spacula

Wash bt or esker

Surface rollng ass plate 20 cm X 15cm size
Metal o4 3 mm diameter 10cmlong

Proctr Test Aparatus

Clendricalould

100mm10.x
base plte. Rammer 2.6 kg x 310mm controlled fll.

Base plate. Rammer .89Kex 650 mm controled .

Staightesge

Wooden hammer
Hand operated Extruder For removingsample rom mould)

S cone Density Apopratus
sase plate

Chisel

Spoon

Hammer S kg

Measuring Tape

Brush

Standard Sand passing through 0 850 mm retaines 10,600 mm sieve

Caltratoncan

123
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MoFAGA

LDTA>>>

LoxAngis i Tt (A4)

e it o Tt AN

Rezeine Croing v et

s mesatngcinder (1052550 100:250:500 100, 2000 ot
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FRARFREaRT THR
Standard Specification

Special Specification

Quality standard- is a detail of the requirements, specifications, the various guidelines

and characteristics to be able to meet its quality by the product in order to meet the

purpose of the product, process or the service.

Standards in Use - BS, IS, NS, AASHTO, ISO

LDTA>>> 125
>>> Learning-Researching-Networking

MoFAGA

Quality Control Flow Chart

Quality Assurance work Procedures
Quality Control Organization
Allocation of Responsibilities

Test Frequency Table

Monitoring of Quality Assurance Plan
Work  Instructions

Inspection-Testing

Non-Conformance Reports

LDTA>>>
>>> Learning-Researching-Networking
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UTEAY. [T OTaRTahT AT STALTTh sqaeTas

SNo Designation Responsibility Remarks

1 Division Chief Overall

2 Site Engineer Overall

3 Material Engineer Site+Lab

4 Sub-Engineer Overall

5 Lab Technician Lab

6 Lab Assistant Site+Lab

LDTA>>> 126
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MOoFAGA

Quality Control System

TR fAT=A0TEH N e T GBS Hgeayol 3T &

AR e SIgEH (Sequence)

~HTATEERT IRETOT  SReTRITer afaor afgd
~HH e g 3T R T STRoTERR aReTor
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Tests and Their Frequencies (As per Technical Specifications DoLIDAR,

1998)

speciaion Clase Mateia for Test Type of Test unit Frequency Value Standard Remaris
1 u cement(ore) Stting timefinita, fna) Minte—— Foreac brand 530600 5031
Soumdness = Notto exceed 10 5031
Freness g Notless225 5031
Compressve strength 3714 Mpa 1623 5031
oays
2 u sand Guadation e ey
s u Aegregate v vy 100tons Maxass 2356
A Maxass
Flakiness ndex s
Gudation s
. 0 Reiforcement(Feats) Hongation Foreach brand 1as% 17
Tensiestrength Wi Notless than 5
s i Siumen sofening pint < sor
Ductityezs <
Flash pint@25
SpecifcGraviy@25 0102
Viscasity B » 5217
5 7 srick s mn o Ssamplesandomat 230K11060 Ns1/2035
Compressivestrength Nt 0
Waterabsarption % Max20%0y .
7 s stone Waterabsaption % s siiza
SpecicGravity 2s siizs
LDTA>>> 131 MOFAGA
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qrATAEERT IREToT

+ fRAF=(OPC)-Setting time, soundness, fineness, compressive strength
*  ATFAT- Impurity, Gradation

+ ffE-AIV,LAA, Flakiness Index, Gradation

« @gs-Elongation, Tensile strength

* TH UTIU-Three edge bearing test

+ fagfm-Softening point, flash point, ductility, Specific gravity, viscosity
+  sqIfaEe aR-Tensile strength, Mass uniformity, Adhesion of zinc coating
* Z2T-Size, compressive strength, water absorption

. _;311T- Water absorption , Specific gravity

LDTA>>> 130 MOFAGA
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AT sgRPY IraEyTAT RETor
. HHAENEEH HAde FHAT Heholel et
« iRt 3ufeufaar aRefor ot
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STHST IATAT TREToT

- Sieve analysis
. Liquid and plastic limit
. MDD,OMC

= Field Density

. Flakiness Index
. Tray Test-bitumen, aggregate
. Concrete cube
. Cement Mortar
- Slum (workability)
LDTA>>> 133 MOoFAGA
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P BapR it ol RfAT Gaagsasr gRemor

- Core cutting

- Compressive strength by Smith Hammer

LDTA>>> 134 MOFAGA
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Quality Control in Roads, Drains and other Infrastruture Projects

P>>> 4977 (1) -5522004, -5521051
F>>> +977(1) - 5521521

E>>> |dta.org.np@gmail.com
W>>>  www.ldta.org.np
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Quality-Degree of excellence of things (Oxford Dictionary)
« Conformance of requirements

« Zero defects

« Consistent conformance to expectation

+ Quality is the totality of characteristics of an entity that bear on it ability to satisfy stated

and implied needs.
+ Quality is means of achieving project success. It is not a goal itself.

+ Quality standards does not demand the best quality, they establish the minimum

requirements to be achieved.

LDTA>>> MoFAGA
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MOoFAGA

= Cost Control

= Time Control

= Quality Control

LDTA>>>
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+ Quality System -The organization structure, responsibilities, procedures, processes and

resources needed for implementing quality management.

¢ Quality Control (QC) -The operational techniques and activities that are used to fulfill
requirements for quality. All those planned and systematic actions necessary to provide
confidence that a product or service will satisfy given requirements for quality. (IAHE, Quality

Assurance Hand Book)

LDTA>>> MoFAGA
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ATt JORE (Quality) e aTeteR! eTfaY wiferfiera it e s

. Standard Specification
. Special Specification
. Quality standards- are defined as documents that provide requirements,

specifications, guidelines, or characteristics that can be used consistently to ensure
that materials, products, processes, and services are fit for their purpose.

yafad Standards- BS, IS, NS, AASHTO, ISO
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SNo Designation Responsibility Remarks

1 Division Chief Overall

2 Site Engineer Overall

3 Material Engineer Site+Lab
4 Sub-Engineer Overall

5 Lab Technician Lab

6 Lab Assistant Site+Lab

LDTA>>> 144 MoFAGA
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Quality Control System

I T GRTFSTT Hgeaqor 397

ForEa fAg=T g (Sequence)

=qTATfEEE aReTor, SeTener afetor afed

I e g AT AR T STRoTERR aRemor
=S IARAT aReETT

Y RRIHR Il ol AT EXaTgsar qaRamor
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» Quality Control Flow Chart

» Quality Assurance work Procedures
» Quality Control Organization

« Allocation of Responsibilities

« Test Frequency Table

» Monitoring of Quality Assurance Plan
»  Work Instructions

« Inspection-Testing

« Non-Conformance Reports

LDTA>>> MoFAGA
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TorE GiAfEaar FSe (Quality Assurance Plan)

Appropriate properties of material
Appropriate design

Appropriate construction procedures
3TAEART FHIHA

SR Feqfte g aRgf

Rt 3 Hed
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+ oRetr AfdeT Afvar U HTER AT Fagpa It
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Material Quality Control Flow Chart

/ Sampling of \\

Contractors Material for Employ:
Representative necessary Representative
\ LlabTesting //

Testing of
Samples

Employer’s
Representative

Search for IF NO Test results
Alternative meet requirement
Sources OR
DOES NOT?

| IFYES

Material Source
Approved

>>> Learning-Researching-Networking
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AT sIgRPY IraEyTAT RETor
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« uifafeeRer 3ufeufaar aRefor ot

LDTA>>> 154 MOFAGA
>>> Learning-Researching-Networking

LDTA>>> 155 MOFAGA
>>> Learning-Researching-Networking

76

LDTA>>> 156 MOFAGA
>>> Learning-Researching-Networking

20



LDTA>>> 157 MOFAGA

>>> Learning-Researching-Networking

fafdee Tevaee

Tg AR AT, GEATEse

Q. AT AR FESTea staemeo ¥ FAAter s qeawdt T
TEAT TR T

LDTA>>> 159 MOFAGA

>>> Learning-Researching-Networking

71

*
2add
TN fABT GRT&TOr GBI "An Autonomous, Professional, Client =
( /AN e e ST 4, 20u¢ 9 @ Centered, Gender Responsive National ggsg

Institute of Excellence in the area of

A W
\(’\ Local-Self Governance."
- -
‘Jg_&Local Development Training Academy
Emrmtn (Established by Local Development Training Academy Act, 2049) LDTA >>> ATeT TR
FFNT FTHET T FHE, G Fe AT,

Design Concept Construction of

Suspension Bridges

P>>> 4977 (1) -5522004, -5521051
F>>> +977(1) - 5521521

E>>> Idta.org.np@gmail.com
W>>>  www.ldta.org.np

MOoFAGA
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MoFAGA

TR A [ATE T GHIS g3 AT SMSTH &

=ATAT TH G > 120 m
=TIEr T g < 120 m
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#1 DoliDar

MoFAGA

TUHT TS [T THEAT

Bridge Site Location Map (Example)

To village “E" Tovillage D"
LY o o
B 1200 inhabilant Taleghene f Post offce

\ i 200inhadiant

.
Bazal

Hazitr post
S00inhavdant

/ Proposed Broge

o= Propesed
\N:nrvm\
2 5 (srgh - 400y
e ¢ Exisling bridge
%
Viliage "8" Vg oy ; 2
- 200 inhabeant 4 H - District
; o “K" - District
¥
i
ilage “A” ¥ o
To village *C" 1 DoliDar

- 350 whabtant
0 roadhead

office
K Disrct headauarers.
1000 inhabianl
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MOoFAGA

HFEHATST AT TETdeT
= 3% uaT
= gfos gat
= TN "ot
= ARG gER

STl TETIA
« Trail Map-1:125000
+ Topographical Map

+ Population Density Map
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MoFAGA
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T eI
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. T i
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« Topographical Map

v General Trend of River course
v River Bank

v Steepness of slope

v River Gradient

v’ Trail Network

LDTA>>>
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Geological Map-
Rock type
Soil type

forega wsterar

T T T OE F
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wgr (Cable)
v' Walk way cable (WWC)-26mm, 32mm

v Hand Rail Cable (HRC)-26 mm
v Fixation Cable-13mm

* Masonry Tower

* Drum Anchor

*  Wire mesh net

+ Saddle
« Bulldog Grip
« Thimble
LDTA>>> MoFAGA
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sSelct another ite

LDTA>>>
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Bridge e selection.

MOoFAGA

« Nut ,bolt, washer
« Suspenders

« Cross beams
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« Draw profile from survey data

« Level difference between two banks( h)= <1/25
< Fix the position of bridge foundation and span

+  Select walk way width

+  Select walk way cable and hand rail cable
« Design walk way tower

«  Design main Anchorage Foundation

*  Prepare General Arrangement drawing

« Compile and fill in the standard design drawing

LDTA>>> 175 MOFAGA
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The sketch below shows the major bridge components and parsmeters,

Span, L
Gable Elevation, £
Cabla Elevation, £/ |

main anchorage
foundation on Rock —
(Drum Anchorage)

L foundstien on Soil |
(Deadman Anchorage)

2 handrail cables $26

Roc!
Soil nos. of walkway cables
diameter ... mm
lowr foundation ‘ higher founcatior
LDTA>>> 174 MOFAGA
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Suspended Bridge

Span, b

WC Saddle, £/

WE Saddle E0 4

Josude el 4

=s0m"

freeboard |

Fb
Minimum

Rock

higher foundation

Iwer(nundaﬁoﬂ u_SSE“ ,f
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LDTA>>>

Criteria for fixing the Bridge Foundations

The Bridge Foundations should be placed at least 3 meter back form the soil slope
and 1.5 meter back from the rock slope

The Bridge Foundations should be placed behind the line of angle of internal friction
of the soil or rock. This angle is 35 for soil and 60 for rock.

Level difference between the walkway cable saddles of two banks, h should not
be more than span/ 25

Walkway tower height should be as small as possible. However, walkway cable
saddle should be at least a height of 1.3 meter from ground but should not be at a
height more than 3.0 meter.

Free board F, between lowest point of the bridge in dead load case and the high
flood level should be not less than 5.0 m

177 MoFAGA

>>> Learning-Researching-Networking

LDTA>>>
>>> Leart

Types of Loads in Suspended Bridge

Live Load (P) = 300+100.50/I Kg/ sq m

Dead Load =42 kg/m-70 cm walk way
57 42 kg/m-106 cm walk way

179 MoFAGA
ning-Researching-Networking
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LDTA>>>

Tower Details

- TowardsBridge
55, 30 . 4 1 Bulldog Gir
Handrall 3| ] ] e v ﬂtix;gﬁm
ERLE T T | | | ;
Cable Saddle T4 suspender
man, 2 =t
Hang,
RCC 124 il
CSM 1:4
Walkway
Cable Saddle

Section View
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LDTA>>>

Walkway Width

The standard width of walkway is 70 cm and 106 cm
In most cases 70 cm is sufficient. In case of heavy traffic mule and pack animal

carrying bulky goods, or if the crossing is on a main trail , a 106 cm walkway is
necessary

180 MoFAGA
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. . Calculation of Hoisting Sag
Walk Way width and Cable Selection
Walk way width Pable Combination Cables are hoisted and prescribed sag set after drum anchorage have been
70 cm 106 cm Hand Rail Walk Way
concerted.
Span m Span m nos Dia mm nos Dia mm
50 40 2 26 2 2 Before starting any hoisting work, the actual span | from saddle to saddle of the
bridge and actual difference of elevation h between the walkway cable saddles
90 60 2 26 2 32 have to be measured first.
100 70 2 26 4 26
120 105 2 26 4 32
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Calculation of Hoisting Sag
= Actual span measured in the field-|
«T— Spﬂl‘l e —T» E . Saddle elevation on WW cable in higher side-Eh
h . Saddle elevation on WW cable in lower side-El
-+ ! . Different in elevation h=Eh-El
. For span up to 80m bd=1/20
Ef = For span over 80m bd=1/22
. - . . Hoisting Sag bh=.95Xbd
. 4 . fmin = (4 bh-h)2/16 bh
£ Walkway Cable f e e fmineh
; g : Lowest Point ) ) )
L1r-1e ||_',f=.-n1 Mark _& Elevation of L . Elevation of cable low point= El- fmin in m
Sight of Cable Cable
Hoisting Sag
LDTA>>> 183 MOoFAGA LDTA>>> 184 MoFAGA
>>> Learning-Researching-Networking >>> Learning-Researching-Networking

83



- AT Aee (@ arfeer afga)
. fed aiE wfyeE (IS 226 1975)

- g

. W 3B

¢ e wE

. faffer fwor
. e U TRy
+ TGS dleet

- fsfafdar ( Walk way Deck, wire mesh netting 31fe)

LDTA>>> 185 MOFAGA
>>> Learning-Researching-Networking

dasd

T 6 qRTET0r GfTeST "An Autonomous, Professional, Client &
( 7 N wria P sfwar ST G, 20v¢ Gy wnfy) Centered, Gender Responsive National
(N = : Institute of Excellence in the area of
\( ~ Local-Self Governance."
Local Development Training Academy
£2= (Established by Local Development Training Academy Act, 2049) LDTA >>> AT TR
FZEG HTHET TUT FHE AT HeATeH T,

Causes of Failure in Road Drainrs and

Related Constructions

P>>> 4977 (1)-5522004, -5521051
F>>>  +977(1) - 5521521

E>>> Idta.org.np@gmail.com
W>>>  www.ldta.org.np

LDTA>>> MoFAGA
>>> Learning-Researching-Networking

84

LDTA>>> 186 MOFAGA
>>> Learning-Researching-Networking

fafdee evaee

TG AR ATHT, GEATEse

1. Hs%h el T HEdloud JATURGE el HRUT FFaael
AT BT et

LDTA>>> 188 MOFAGA
>>> Learning-Researching-Networking

N7



mmrmgaﬁwaﬂﬁgﬁw

»  HSH Al T HISTHT JaATURES $cehel HROT

- IR Y

o FT SETeHT &7

o AT fBelEA SEd -aT YT, TSF &THAT, SATell (TSl [T e 313a7 Uil TAd),
ESal

. ¥s® HUFR &7 HfawaAuT
+  gdfg deier 3T aga

« Piping
LDTA>>> 189 MOFAGA LDTA>>> MOFAGA
>>> Learning-Researching-Networking >>> Learning-Researching-Networking

s QaTeTe FT THLge T &fd
wsH |9 A3
= Poor cambering
ToTET = 39Td compaction
+  orelr
= Sub-surface 3 &
RS W = High water table
- wEF W W,
= Poor quality material
= 39T compaction
¥sH Hdg (Wearing Course)
= T AU AT
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&ar qaEe
« Back filling =Tz mermer fesire
« it ST

« Piping
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Phase

4

3

2

Road Finalisation

+ Bio-engineesring

Road Construdtion

+ Structures

Gradua Widening to Track

Cpening of Trail
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Source-B N Acharya et al, 1999

MoFAGA

Functions of Bioengineering Systems

IREMT- ST $EARIRET-31RR T Bt SR ok SensaAsr anfr gaer aRkey
FATIAT T sfrarfaaier Wﬁﬁrmﬁmé‘m ST A

Bio-engineering is defined as the use of live plants or plant parts to fulfill

engineering functions (DoR)
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Figure: Engineering functions of plant
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Design Consideration for Different Infrastructure

Elements in Municipalities
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* Nepal Urban Road Standard 2076
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Nepal Urban Road Standard (NURS) 2076 &I 3rerRAT

« Arterial
* Sub-Arterial
« Collector
* Local
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sHh Hdg (Carriage Way)
HAg aArelr

¥ Ay AR (Foot Path)
TSl ool

AfsgeT

Utility Space-w/s, sewerage, drains, electricity
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Design Consideration for Municipal Road

Carriage way- Land use, rainfall data, average daily traffic, heritage sites
Side drain- Land use, rainfall data, pavement type

Foot Path- Pavement type, No of pedestrian per hour

Cycle Lane- cycle per hour , Pavement type,

Road Safety Components (Marking, traffic signals)

>>> Learning-Researching-Networking

Road Geometrics and Design Elements

« Gradient

« Cross section
« Curves

« Design Speed
« Side distance
+ Right of way

« Set back

LDTA>>>
>>> Learning-Researching-Networking
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Design Consideration for Municipal Road

« Carriage way width-lane 3.5m, double lane without raised curb-7m
« Foot Path-Min 2 m
« Cycle Lane-Min 2 m

* Median- Min 1.2m
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Design Consideration for Bus Terminal

The design criteria of terminal studies determining the size of terminal and factors to be
taken into consideration in planning the facilities and activities is primarily governe
d by the following factors:

Traffic Demand
Traffic Characteristics

Function of Terminal

>>> Learning-Researching-Networking

QT:ITIT(CuIvert)

< 6m span

Types.

Box
Slab
Pipe

Components:

Foundation
Abutment
Deck
Bearing
Wing Wall

LDTA>>> MoFAGA
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> 6 m span

Components

Foundation
Abutment

Deck

Bearing

Wing Wall
Approach Road

LDTA>>> MOoFAGA
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« Fire Hydrants
*  Pumping
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FER ETT R g fig 7= e
*Water pressure
*Water flow rate
*Flow rate and pipe size
*System layout
«Connection to the mains supply

*Backflow
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Main Line

Stand post

Branch
Ling
—

Storage

Primary Treatment Secondary Pumping
Storage Horage.

Source

LDTA>>> 234
>>> Learning-Researching-Networking

Sub-main
Line

|

MOoFAGA

Type of Filtration Purpose Type of unit
Removal of suspended solids like
sand, clay, silt etc.

Sedimentation Sedimentation tanks

Sedimentation with Removal of suspended solids, Sedimentation with

coagulation colour, odour, taste, turbidity etc. chemical input
Filtration Removal of RGO DT ATIEM A Slow/rapid sand filter

colloidal matter
Water softening plant Removal of water hardness/salts RO Fvelse
osmosis plant)
Disinfection Removal of pathogenic bacteria Chlorination
specialised water treatment Rmaval éf flaarida De-fluoridation units,
plants Nalgonda System
Excessive salinity De-salination plants
LDTA>>> 235 MOoFAGA
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gfl & JurTier (Sewerage system)

=Sewerage system, network of pipes, pumps, and force mains for the collection of
wastewater, or sewage, from a community. Modern sewerage systems fall under two
categories: domestic and industrial sewers and storm sewers. Sometimes a combined
system provides only one network of pipes, mains, and outfall sewers for all types of sewage
and runoff. The preferred system, however, provides one network of sewers for domestic
and industrial waste, which is generally treated before discharge, and a separate network for

storm runoff.

LDTA>>> MoFAGA
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Storm Water Drains

To prevent water logging
For designing rainfall data and catchment area is necessary
Catch pit in regular interval are provided

During rainfall periods there can be a considerable amount of storm water that does not in
filtrate into the ground surface and most of this becomes the excess overland flow or direc
t surface runoff. There are many contributing factors for analyzing the quantity and temp
oral variations of this flow; these include geology of the land, topography, geograph

y, rainfall intensity and pattern and the land use type.
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Separate Sewer System

sanitary sewer

[ soratary
] caivweater

Diagram -Future Civil Engineering Rohit Gurjar
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Major Issues and Challenges in Construction
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N GIE

« Yo arg AW (Foot Path)
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« Utility Space-w/s, sewerage, drains, electricity
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« YsH Hdg (Carriage Way)
«  HdE AT
Y& Irf AN (Foot Path)
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« Utility Space-w/s, sewerage, drains, electricity
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Storm Water Drain

To prevent water logging
For designing rainfall data and catchment area is necessary
Catch pit in regular interval are provided

LDTA>>> MoFAGA
>>> Learning-Researching-Networking

11_\'17:|T(Culvert)

<6m Length

Types.

« Box

« Slab

* Pipe
Components:
+ Foundation
* Abutment

+ Deck

« Bearing

*  Wing Wall
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32500 Remon. oinstal Existing Signs. ss0. 1005 Soone

phalt content 0.2%% above the upper specification limit. Asphalt
adjustod at Sompaction running SUt 98% of MAMD. Truck #23 broke down with HMAG load #13 on the
Way 1o the project. Rejected load #13. Paving went smooth. WIll continue paving the mainline 1omorrow.

Sub Sign Company on project today to remove and reinstall existing signs. They will return tomorrow to install permanent
signs. Al sian locations have been staked

Comploted Employes Interview Report (form 734-3475) for Sub Flagging, Inc.
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Structural Works /
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ROAD CLASSIFICATION in Nepal-Nepal Road Standard, 2070

Administrative Classification- Administrative classification of roads is intended for
assigning national importance and level of government responsible for overall
management and methods of financing.

According to this classification road are classified into: National Highways Feeder
Roads District Roads and Urban Roads.

National Highways- National Highways are main roads connecting East to West and
North to South of the Nation. These serve directly the greater portion of the longer
distance travel, provide consistently higher level of service in terms of travel speeds,
and bear the inter-community mobility. These roads shall be the main arterial routes
passing through the length and breadth of the country as a whole. They are designated
by letter ,H" followed by a two-digit number.

Feeder Roads- Feeder roads are important roads of localized nature. These serve
the community's wide interest and connect District Headquarters, Major economic
centers, Tourism centers to National Highways or other feeder roads. They are
designated by letter ,F* followed by 3-digit number.

District Roads- District Roads are important roads within a district serving areas of
production and markets, and connecting with each other or with the main highways.

Urban Roads- Urban Roads are the roads serving within the urban municipalities.

In Nepal the overall management of National Highways and Feeder Roads comes
within the responsibility of the Department of Roads (DOR). These roads are
collectively called Strategic Roads Network (SRN) roads. District Roads and Urban
Roads are managed by Department of Local Infrastructure Development and
Agricultural Roads (DOLIDAR). These roads are collectively called Local Roads
Network (LRN) roads.
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Scope of the work in Specification-(Standard Specification for Road and Bridge Works-
DoR,2073,103)

The work to be carried out under the Contract shall be generally described in the Bid
Documents as Well as in the Bill of Quantities furnished in the Bid Documents. (2) The
works to be performed shall also include all general works preparatory to the
construction of roads, bridges, canal crossings, drainage and all due and satisfactory
construction, completion and maintenance of works to the intent and meaning of the
drawings and these specifications and further drawings and other instruction that may
be issued by the Engineer from time to time. The scope of work shall include
compliance by the Contractor with all conditions of Contract whether specifically
mentioned or not in the various Clauses of these Specifications, all materials,
apparatus, plant, equipment, tools, fuel, water, strutting, timbering, transport, offices
stores, workshop, staff, labor and the provision of proper and sufficient protective
works, diversions, temporary fencing and lighting. It shall also include: safety of
workers at construction site, first-aid equipment, suitable accommodation for the staff
and workmen with adequate sanitary arrangements, the effecting and maintenance of
all insurances, the payment of all wages, salaries, fees, royalties, duties or other
charges arising out of the erection of works and the regular clearance of rubbish,
reinstatement and clearing-up of the site as may be required on completion of work,
safety of the public and protection of the works and adjoining land.
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Importance of Bill of Quantity- Atilak Razli, International Islamic University Malaysia March
2016

Bills of Quantities (BQ) is one of systematic ways applied in the construction industry in which
its primary function is to record items of works for tendering purposes and to create a fair
agreement among the parties involved for contracting purposes. However, there are some
issues pertaining to BQ functions such as BQ is a misunderstood facet in the construction
industry today, BQ is only useful for tendering purposes, BQ's benefit is not fully utilized by
the construction team and most of them cannot relate BQ with everyday construction works
and processes. Therefore, the purpose of this paper is to study on the importance of BQ and
its functions in the construction industry. A content analysis was used to identify the
importance and functions of BQ from reviewing articles and books. Findings from this paper
are beneficial in providing knowledge to the education field and construction teams on the
importance and functions of BQ in the construction industry.

What is Bill of Quantity- Joshep Trainor (Jones Melling ) Jan 2016

A bill of quantities (commonly known as BOQ or BQ) is a document prepared by a quantity
surveyor or cost consultant to define the quality and quantity of works required to be carried
out by the main contractor to complete a project.

A bill of quantities also provides the main contractor with measured quantities of works as
identified on the project drawings and specification.

The main purpose of a BOQ is to:

o Standardize the process for tendering contractors to prepare a firm cost to carry out
the works.

e Provide a fair and accurate method for tendering contractors to price the project using
the same information.

e Allow the employer’s consultants to carry out a tender analysis whereby they can
compare both the overall cost received and individual priced items with other tender
offers.

o Enable either the quantity surveyor or contract administrator to confirm that individual
contractors have submitted bona fide tenders compliant with the tender information, that
represent value for money to the client.

During the construction period the BOQ can assist the design team by:

¢ Helping to determine the agreement of the contract sum with the successful tender
e Identifying a schedule of rates for individual work items to assist with costing variations

e Providing the basis of identifying works completed for interim valuations
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Construction planning and control- ice civil engineering procedure 2015

Construction planning and control Before the start of construction a scheme of work should be
planned by the contractor’s senior staff, who will be directly responsible for its execution. Decisions
should be made on construction methods, site layout, temporary works, plant and the like, and
requirements for labour, materials and transport. The layout of temporary works areas, buildings,
offices, accommodation, stores, workshops and temporary roads and railways needs attention,
because the location of these features in relation to the project can greatly affect the convenience
and economy of future construction and administration. In the UK, it is also increasingly common,
often under Section 106 of the Town and Country Planning Act 1990, for such matters to be explained
by way of construction management plans and submitted to the local planning authority to discharge
any such conditions. Depending on the type of contract the programme produced by the contractor
for tendering purposes can be either a detailed plan or an outline. In the case of a tender under the
ICC contract where there is a requirement that the contractor shall submit its programme within 14
days of the award the tender programme is likely to be comprehensive as the work has been designed
and there is a bill of quantities. In an NEC3 target cost where the programme has not been submitted
with the tender then detailed planning is normally needed at the start of construction in order to
decide how to use labour, plant, materials, finance and sub-contractors economically and safely. As
noted earlier, one of the first contractual duties of the contractor is to submit a programme for
approval by the promoter’s representative under the contract (although this does vary from contract
to contract). This programme should show the periods for all sections of the project so that the
representative can be satisfied that everything can be completed by the date specified in the contract.
The contractor is also required to submit a general description of the proposed method of work. If
required by the representative, this must be amended by the contractor and resubmitted at the
earliest possible date. The programme should show the promoter’s representative when any further
information, drawings or instructions will be required, and the dates when various sections of the
project will be completed and ready for use or for the installation of equipment by other Planning and
control of construction. All staff on site should review the programme and progress regularly to look
ahead to check that the project will be completed to the date specified in the contract
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Quality Assurance - (Standard Specification for Road and Bridge Works-DoR, 2073)

The Contractor shall ensure that all actions are taken to build in quality assurance
(QA) in the planning, management and execution of works The quality assurance shall
cover all stages of work such as setting out, selection of materials, selection of
construction methods, selection of equipment and plant, deployment of personnel and
supervisory staff, quality control testing, etc. The QA program shall cover not limited
to followings:

e Organization and management responsibility

e Document and data control

e Construction program

e Method statement

e Process control

e Working Inspection, Testing and documentary procedures

e Arrangement for smooth safe traffic flow during construction and maintenance
e Control and documentation of purchasing and handling of materials

e Maintenance of records for non- conformity and timely corrective actions
e Internal quality audit e Training to staff

e Environment Management Action Plan (EMAP)

The QA plan shall be submitted to the engineer for approval not later than 28 days
from the date of signing of contract agreement. Work of building in quality assurance
shall be deemed to be covered in the scope of the work.

The Contractor shall furnish, at least 7 days in advance, unless otherwise stipulated
time.
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Importance of Quality Standards-mBA Skool Team, Jan 2021

A product is said to be of quality if it is free from any manufacturing defect deficiency
or significant variation. In order to do so certain specific standards, need to be set so
that uniformity is achieved in the entire set of products being manufactured. The quality
standards defined should be such that the features and specifications offered by the
product should be capable to meet the implied need of the product.

Improves
safety
Avoid Increases
mistakes productivity
Quality
Standards
Sets
Riggfses minimum
quality
Enhances
customer

satisfaction
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Inspection and testing- ice civil engineering projects, 2015

Inspection and testing of work Inspection and testing During construction and on
completion of parts of a project, inspection and testing are usually required in order to
confirm compliance with the drawings and specification. Inspection and testing are
generally required for static components of a project, while dynamic components such
as machinery require testing and commissioning. In NEC3, the project manager,
supported by their team, is usually responsible for inspections on and off site and for
testing of materials.

Test criteria and schedules The performance tests and criteria to be applied to any
aspect of work should be specified in the contract for that work so as to enable the
identification of the state at which an acceptable quality or degree of completion has
been achieved. Depending on the type of project, samples and mock-ups or factory
inspections and acceptance tests may be required. If they are, the responsibility for
their cost should be defined. Schedules (lists) of the necessary inspections and tests
should be agreed through collaboration between the project manager and parties to
the contract
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Quallty Control-articte shared by D K Sinha, 2020

Quality is a relative concept. It is related to certain predetermined characteristics such
as shape, dimensions, composition, finish, colour, weight, etc. In simple words, quality
is the performance of the product as per the commitment made by the producer to the
consumer. J. M. Juran (1970) who is considered the father of quality research has
defined quality as “the performance of the product as per the commitment made by

the producer to the consumer.”

There are two main elements in this definition of quality. First, the commitment may
be explicit such as a written contract or it may be implied in terms of the expectations
of the average consumer of the product. Second, the performance of the product
relates to the ultimate functions and services which the final product must give to the

final consumer.

For example, a watch should show accurate time or a ball point pen should write
legibly on a piece of paper. According to ISO 8402: Quality Vocabulary, quality is the
“The totality of features and characteristics of a product or service that on its ability to

satisfy stated or implied needs.”

In practice, when we say any product as a quality product, it means the product
satisfies certain criteria for its functioning. For a quality product, it is necessary that it
should satisfy the laid down criteria not only at the time of its manufacture, but also
over a reasonable length of time. In India, Bureau of Indian Standards (BIS) lays down

certain criteria for a number of products both — industrial and domestic.

Quiality control is also a strategic decision. It can be defined as the systematic control
of those variables which are encountered in the manufacturing process and which

adversely affect the excellence of the final product in one way or other.
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History of Suspension Bridges in Nepal- sBb, oLl

There are about 1,00,000 isolated settlements in Nepal separated by water bodies. Connections
between the settlements are severed either permanently by major rivers or seasonally by streams which
become unfordable during the rainy season. The need to cross rivers led our ancestors to come up with
various techniques such as wooden planks, homespun ropes and steel cables. Such non engineered
structures have often resulted in large number of human casualties. Motorable access to such
settlements is unlikely because of the difficult terrain of our country. Hence, Trail Bridge is the most
cost-effective, time-effective and long term solution to the problems faced by people residing in the hills.

Initially long planks of wood were used as cantilevers to provide river crossing. Tree vines and thin
bamboo strips were often intertwined as ropes and anchored at banks to help crossing. With the
passage of time, Iron chains replaced ropes as safer alternatives.

The credit for construction of modern trail bridges in Nepal goes to Aberdeen Scotland. In the beginning
of Twentieth century, assembled Scottish bridges were imported in limited numbers and installed along
important commercial and administrative trails throughout the country. Twenty-nine of these distinctive
bridges are still in use and they can be identified by the towers having pointed tops.

The political changes of 2007 B.S. opened the doors for International support in development activities.
Toni Hagen, a Swiss national was commissioned to assist in development works by the United Nations
Development Program (UNDP). A project for construction of trail bridges was implemented through
United States Operation Mission (USOM) in 1958 A.D. The Swiss support in Bridge building began from
1960 A.D. Swiss engineers coordinated with Americans from 1960 to 1964, albeit this project lacked
the involvement of Nepal Government. With the advancement in technology, steel chains were replaced
by wire ropes. Nepal government started the Planned Development Intervention in the field of bridge
building with the establishment of Suspension Bridge Division (SBD).

Suspension Bridge Division (SBD) was established in 1964 A.D. as a branch of Public Works
Department. This Division was a part of Department of Roads (DOR) for some time but now is under
the Department of Local Infrastructure (DOLI, Previously DoLIDAR). Swiss Agency for Development
Cooperation-SDC has been providing support to Trail Bridge Program through Helvetas-Nepal since
1972 A.D.

Suspension Bridge Division (SBD) pioneered Norms and Standards for Trail bridges in Nepal and
initiated the construction of Suspension, Suspended, Cable stayed and Steel truss Pedestrian bridges.
In the earlier days, Swiss engineers would design each bridge individually. The walkway width differed
from bridge to bridge and there was a lack of standardization of steel parts. Transportation of heavy
steel parts along the hilly foot trails was very expensive and time consuming. The cost per meter was
around 800 American dollars and only 6 to 10 bridges could be constructed in a year. As time passed,
the need to simplify and standardize the survey, design, drawing and construction techniques was felt.
Standardization resulted in time efficient design, drawing, steel parts production, maintenance and
construction of bridges. SBD developed two types of bridge technology and Standards-suspended and
suspension, which came to be known as SBD standards.

With the beginning of Local Level Bridge Program, people realized the importance of connectivity in
mobilization of local economy and upliftment of living standards brought by trail bridges. Thus the
demand for bridge construction in local trails heightened. The SBD standards developed for large rivers
were neither cost effective nor appropriate for construction at the local level.

Realizing the need for a technology appropriate to the local level, Helvetas-Nepal developed a design
based on the Traditional Baglung Bridges. This new design was based on optimum utilization of local
skills and materials while fulfilling all the engineering requirements. After the initiation of this technology
the cost per meter span reduced to 175 American dollars which resulted in the completion of around
200 bridges per year. There were further improvements in bridge building at local level (BBLL)
technology with the passage of time. They became more cost effective, simple and durable. These
BBLL bridges are now known as Short Span Trail Bridges (SSTB).
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The experienced gained in the development of short span bridge standards lead to the revision in SBD
technology as well. This outcome of this revision was long span bridge standards. Thus SBD bridges
are now recognized as Long Span Trail Bridges (LSTB).

Since the design of both the long span and short span bridges are similar, a need for demarcation was
felt. Safe design of short span bridges up to 120 meters is technically feasible. Bridges over 120 meters
have to be designed as long span. Short span trail bridges are more cost effective and hence their use
must be maximized.

SBD is currently responsible for construction of long span trail bridges (LSTB). This includes
Suspended, Single Span Suspension and Multi-Span bridges throughout Nepal. Since these bridges
are completely centrally funded, the demand for Long Span bridges is very high. Improvement of
technology and publication of various guides and manuals for trail bridges were done which are listed
below serially:

¢ Planning tools were developed and Main Trail and Central Service Maps of 57 districts were
prepared.

District-wise and Regional Main Trail Maps were prepared.

District- wise Service Center Maps were prepared.

Central Bridge Register of Crossing and Bridges along Main Trails were prepared.

Planning and Monitoring Information System was developed.

Today more than 7000 trail bridges all over the country, constructed from Suspension Bridge Division
are connecting people from different villages and settlements. Additional 200 numbers of bridges are
being constructed every year. At present time, people don’t need to walk more than three hours just to
find a safe river crossing except in some very remote areas. Trail bridge strategy has been brought into
implementation with the aim to reduce this distance to a maximum of one hour.
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Slopes in Hill Roads

* A hill road is formed either by full
cutting into the hill or part cut and
part fill (Fig 11.1, IRC : SP48:1998).

» Stability of slopes, natural and man
made, is important for a hill road.

* Disturbance to slopes can occur due
to erosion caused by rain-fall and run-
off and consequentslides.

» Effective erosion control measures
protect slopes and prevent slides.

* The subject of slope stability and
erosion control, therefore, become
very vital for control and prevention of
land slides/ slips.
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Soilslope failure and soil slope stabilization
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WATER MANAGEMENT STRUCTURES-Technical Note RAP3

Water management is a major concern in road design as failure to manage water
properly can deteriorate and ultimately destroy structures and pavement. Water
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management infrastructure includes surface and sub-surface drains, cross drainage
and erosion control measures. The main purpose of water management is to reduce
instability due to surface water, reduce pore pressure in retaining structures and
protect slopes from soil erosion. Hence, the focus is to drain off water safely and as
quickly as possible. Water is best managed by conserving the natural drainage system
around the road alignment. Disturbing the natural drainage can often lead to increase
in catchment area (thereby increasing amount of water collected) or cause increased
water pressure in the natural drainage outlets. Hence, as far as possible, water should
be allowed to flow through controlled natural drainage channels. This can be achieved
by controlling road surface drainage, designing culverts or drifts maximizing frequency
of cross drains to prevent increased flow concentration

SIDE DRAIN -Side drains are not provided throughout the full length of a road but are
essential in sections where the road gradient is greater than 7%, in water logged areas,
wetlands, paddy fields and hairpin bends. The run off from side drains should be
drained off within 200m into natural gully/kholsi or other forms of non-cultivated land,
either directly or through crossdrainage structures as per site condition so that run off
should be disposed safely. Side drains serve two main functions 1. Collect and remove
surface water 2. Prevent sub-surface water from affecting the road pavement Side
drains should have a minimum longitudinal gradient of 0.5%, except on crest curves
(vertical curves). Lowering this gradient increase siltation in drains and reduces their
efficiency. In potentially unstable sections, the side drains should be lined to maintain
their function. In such partially lined drains, special protection is required at the most
vulnerable points such as culverts, drain junction, sharp bends and steep sections.
The choice of drain depends on the hydraulic capacity required, maintenance options,
space and traffic. The most common form of drains on district roads are dry stone lined
tick type drain.
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Problem and issues of rural road construction in Nepal-Green Road Approach in Rural Road
Construction for the Sustainable Development of Nepal Abhiman Das Mulmi, 2009

There are still fifteen districts in the country which are not connected to the national road
networks. All the fifteen districts which are not connected to the National Road network are
lies in the hilly and mountain region. The Himalayas constitute one of the most tectonically
active fold mountain belts and experience some of the highest rates of erosion in the world.
The difficulties presented by conditions of adverse geology, topography and land use are
made more accurate in the humid sub-tropical and humid warm temperature zones where
rapid rock weathering and heavy rainfall act to induce land sliding and erosion. So the
construction needs a proper consideration of the geology of the country. With that physical
structures and topography, transport infrastructure development is considerably difficult in
the country. The geology of the Nepal is weak and in the phase of stabilization. Even a small
wrong development can cause the destabilization of the natural environment. Especially in
the context of mega projects with the wider catchments can cause a lot of problems, social
economic and environmental. In the past, plans were formulated aimed at increasing
production of economic value and environment was not incorporated in the planning and
implementation of the development activities. The development activities with potential of
economic benefit were liable to carried serious risk of environmental adversities.
Environment considerations were undermined because it was considered constraints to
development. But the result of past negligence of environment is seen today. Losses of land,
siltation, landslides, soil erosion, and loss of biodiversity are some of the adverse
consequences. In the context of Nepal, lots of environment problems can be cited out that
emerged out of developing transport infrastructures by neglecting the environment. Like,
Landslide of Krishna Bhir located in the Prithvi highway is well known to all of Nepali and
popular among international community, which is a result of defective construction methods
and overlook of the environment. Department of Roads had spent a significant budget to
control landslide of Krishna Bhir which is really a costly approach for a Least Developed
Country like Nepal. The conventional approach of developing transport infrastructure least
considered the environment, Excessive use of blasting results the wider mass movement and
slope instability. Construction methodology is costly and the works are carried through the
contractors in the conventional approach and thus least considered the social aspects like
poverty alleviation. So, with due consideration to difficult topography and wide pervasive
poverty, it is very much essential to adopt a sustainable approach in developing transport
infrastructure in rural areas. So, the sustainability of infrastructure development is an issue
of growing concern and calls for close examination of the design, construction and
maintenance of road infrastructure. In developing countries, particularly in least developed
countries (LDCs) like Nepal, the technical knowledge for infrastructure development in rural
mountainous regions is still limited, which results in technical shortcomings and significant
environmental impact. In the context of Nepal, the development of infrastructure is
characterized by high initial costs, frequent damages due to harsh terrain and/or heavy
monsoon rain, long construction time and low economic returns. Therefore, there is an urgent
need for serious rethinking about infrastructure development strategies and practices.
Decades of experience of infrastructure development in the mountainous region has amply
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created awareness among engineers and planners that development of infrastructure in
mountainous regions requires a multidisciplinary approach which considered social, gender
equity issues, economic, engineering, environmental and bio-technical factors for the
sustainable economic development. The study critically examines the road construction using
Green road approach in the rural part of Nepal. The objective of the study is to relate the
different principles and methodology adopted by road construction using Green road
approach with the universally accepted themes of sustainable development.

Role of Consultant’s project manager- ice civil engineering projects,2015

The term project manager or design project manager is commonly used within consultancy
organizations for the project engineer with responsibility for the following:

to plan and supervise detailed design, if not already complete, and coordinate the issue
of any further drawings to the contractor under whatever procedure is stated in the
contract

to promote and implement value engineering and innovative ideas

to direct redesign if there are varied requirements of the promoter or changed site
conditions

to estimate the effect that any variations will have on the program and cost of the
project, and to advise on issuing a promoter’s change/project manager’s instruction or
whatever procedure is stated in the contract

to advise the promoter on the progress, trends and likely outcome of contracts

to manage the project risks

to manage third party customer care

to actively manage environmental risks

to promote a partnering ethos to engender mutual trust and cooperation

to administer the issue of the certificates for payment to the contractor

to advise the promoter on compensation events, claims and disputes

to liaise with the supervisor/promoter’s representative on all the above.

The role of the supervisor

to check that the project is constructed in accordance with the contract.

to carry out the duties delegated by the project manager

to check that the contractor has organized their work to achieve the accepted or approved
program

to examine the methods proposed by the contractor for the execution of the project, the
primary object being to see that they should ensure safe and satisfactory construction

to ensure that the contractor complies with the requirements of the project health and
safety plan

to assist the contractor to interpret drawings and understand the specification, and refer
questions to the design project manager/project engineer g to supervise the project to
ensure that it is being executed in line with the requirements of the project quality plan
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= to assess and record the progress of the work in comparison with the program

= to execute and/or supervise tests carried out on the site, and inspect materials and
manufacture at source g to keep a diary constituting a detailed history of the work done
and all events at the site and submit periodic progress reports to the project manager

= to advise the project manager on the monthly assessments of the amount due to the
contractor

= toagree and record the relevant facts for any work or event for which the contractor may
claim additional time or payment g to direct the production of as-built drawings and the
health and safety file

= to manage risk by advising the project manager on potential problems in good time for
them to be avoided or their effects minimized.
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Chapter 8
Construction management
organisation

Size and organisation

Developments in procurement and contracts coupled with diversification of many
traditional contracting businesses has led to a myriad of organisation designs. Most tend
to adopt ‘variations on a theme’ and in this chapter we consider traditional and early
contractor involvement (ECI) organisational strategies, where there is one principal
contractor. Whilst the following primarily considers the NEC suite of contracts the
comments and discussions are equally valid for the efficient management of any con-
struction project. The role of the various professionals responsible for the delivery of the
project has become much more complex with commercial and contractual matters being
increasingly important with more work being sub-contracted. Risk identification and
management is now a major part of the site team’s workload for both the promoter’s
staff and the contractor’s.

The promoter’s representative

Traditionally in civil engineering projects in the UK, the consulting engineer acted as the
representative of the promoter (in the ICE 7th edition Conditions of Contact); the
Engineer is maintained in the ICC but has changed to the project manager in the NEC.
Today, NEC3 is widely used and this has led to the advent of the project management
professional.

Consultant’s project manager
The term project manager or design project manager is commonly used within consul-
tancy organisations for the project engineer with responsibility for the following:

B to plan and supervise detailed design, if not already complete, and coordinate the
issue of any further drawings to the contractor under whatever procedure is stated
in the contract

B to promote and implement value engineering and innovative ideas

B to direct redesign if there are varied requirements of the promoter or changed site
conditions
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B to estimate the effect that any variations will have on the programme and cost of
the project, and to advise on issuing a promoter’s change/project manager’s
instruction or whatever procedure is stated in the contract

to advise the promoter on the progress, trends and likely outcome of contracts
to manage the project risks

to manage third party customer care

to actively manage environmental risks

to promote a partnering ethos to engender mutual trust and cooperation

to administer the issue of the certificates for payment to the contractor

to advise the promoter on compensation events, claims and disputes

to liaise with the supervisor/promoter’s representative on all the above.

Under the NEC3 form of contract, the ‘project manager’ is named within the contract and is
appointed by the promoter to manage the contract on their behalf. The contractual role of
the project manager is defined in terms of the decisions and actions they have to take.

Delegation of authority

Under the NEC3 form of contract, the responsibility for most communications with the
contractor is usually delegated to the supervisor by the project manager. The extent to
which the project manager can delegate their powers is usually limited in the contract.
The project manager should inform the contractor in writing of the extent of delegation
of their powers.

The supervisor
The role of the supervisor under NEC3 is to check that the project is constructed in
accordance with the contract. The principal duties are:

B to carry out the duties delegated by the project manager

B to check that the contractor has organised their work to achieve the accepted or
approved programme

B to examine the methods proposed by the contractor for the execution of the
project, the primary object being to see that they should ensure safe and
satisfactory construction

B to ensure that the contractor complies with the requirements of the project health
and safety plan

B to assist the contractor to interpret drawings and understand the specification,
and refer questions to the design project manager/project engineer

B to supervise the project to ensure that it is being executed in line with the
requirements of the project quality plan

B to assess and record the progress of the work in comparison with the
programme
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B to execute and/or supervise tests carried out on the site, and inspect materials and
manufacture at source

B to keep a diary constituting a detailed history of the work done and all events at
the site and submit periodic progress reports to the project manager

B to advise the project manager on the monthly assessments of the amount due to
the contractor

B to agree and record the relevant facts for any work or event for which the
contractor may claim additional time or payment

B to direct the production of as-built drawings and the health and safety file

B to manage risk by advising the project manager on potential problems in good
time for them to be avoided or their effects minimised.

The supervisor’s site team

Save for small projects, the supervisor usually leads a team of assistant engineers, inspec-
tors and support staff. Their actual numbers and organisation depend upon the size of
the project, the complexity of work and distance from head office or services.

The role of the inspectors is to supervise the contractor’s work, for instance the mixing
and placing of concrete and any such work requiring constant supervision. The duties of
inspectors demand practical experience, objectivity and tact in order to gain the respect
of the foremen and skilled workers employed by the contractor. Corresponding roles are
needed in other contract arrangements, for instance where a project is designed and
supervised by the promoter’s own staff.

Early contractor involvement

The promoter’s representative role is determined by the type of contract and the stage at
which a contractor is engaged to take responsibility for the project development (early
engagement is more commonly known by the acronym (ECI). Until the contractor is
procured, the promoter’s representative responsibilities cover the following:

B develop the design within the required scope and brief, ensuring compliance with
CDM Regulations 2015

manage the scheme development through the planning or statutory processes
achieve a satisfactory outcome at any public inquiry if required

assist the promoter to define the budgets and programme requirements

manage consultations with stakeholders, the public and other interested parties
ensure there is effective communication between the contractor and the promoter.

The promoter may wish to procure the contractor early, at which point some of the
responsibilities above may be transferred to the contractor. These will be determined
within the contract.
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During construction, the role of the promoter’s representative is greatly reduced from the
role previously outlined for ‘construct only’ schemes. Their main responsibility is to
monitor the following:

®m  the progress of the contractor and keep the promoter fully informed
m  deal with scheme changes and events on behalf of the promoter
B determine the payments to be made to the contractor based on work completed.

Main contractor’s organisation

Figure 8.1 provides a basic framework outline of a contractor’s structure of company
departments and the main responsibilities for managing contracts. All roles under the
operational and commercial directors are responsible for project delivery. However,

Figure 8.1 Organogram showing example organisational structure of a construction
contracting organisation

Executive
board

Business unit

board
Operational Functional i
- directors directors Winning work
Commercial
directors
| — Procurement
Commercial Contract
managers managers
! | Administration
X Project
: managers
! | —  Financial
I
bmmm Project team
Technical
services
— Estimating
— Planning
— Design management
— Geotechnical
— Materials
—— Human resources
— Environment, health and safety
L— Quality assurance
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these teams are supported by functions that are located off-site in the company’s head
office or a regional office.

Although all projects are different a typical site management structure for work invol-
ving building fagade and fit out work might be as shown in Figure 8.2. Here some roles
are specialist ones in a function or discipline, for instance planning. Others are in a
section or area of the site. The nature of these duties varies significantly, depending
on the variety of work, size and layout of a site and the terms of the contract. On major
projects there tend to be more specialists; on smaller and traditional contracts there tends
to be a wider range of responsibilities for each individual.

Contractors’ project managers and agents

Contractors’ project managers are usually experienced engineers. Most of the financial
risks of a traditional construction contract are on site and so the contractor’s project
manager is usually given wide powers by their company to plan and control the work.
The project manager’s main role is to successfully deliver the scheme to time, cost and
budget, which includes responsibilities for the following:

construction

health, safety and environment
compliance with the contract

the commercial success of the contract
management of the contractor’s site staff
programme management

liaison with the supervisor

stakeholder liaison and communication
risk management

performance management

advising the promoter on scheme budgets.

Sub-agents, package managers and construction managers

On larger sites, areas of the work are usually the responsibility of sub-agents (increas-
ingly known as package managers and construction managers). Depending on the size
of the particular project, they will have varying numbers of staff, principally section
engineers, assistant engineers and inspectors. Sub-agents’ main responsibilities are:

day-to-day site management

health and safety

industrial relations

management of sub-contractors

productivity and workmanship of the plant and labour.
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The general foreman and sectional foremen, depending on the size, variety and spread of
work, usually supervise the use of labour, plant and transport.

General foreman

The general foreman is the link between the management and the foremen and gangers in
direct charge of labour. Their personal influence on the site organisation can be a strong
factor in achieving and maintaining efficiency. Sub-contractors increasingly provide the
role, more so than main contractors.

The general foreman’s main responsibilities are:

allocation of labour to site operations

supervising flows of materials and the management of stores/compound areas
motivation of the labour force

site communications between all foremen and gangers

site safety — including workforce briefings, statutory inspections and site tidiness.

Principal engineer/engineering manager (on large projects)

The chief engineer is responsible for the technical methods needed to ensure the quality and
accuracy of the works, through guidance of the section engineers and all the contractor’s
staff. They are responsible for any design needed on site, especially of temporary works,
and will draw on head office engineering and research departments where appropriate.

Section engineers

Section engineers usually have an appreciation of design, construction, health, safety and
environmental requirements. They are ultimately responsible to the project manager/
agent, but are usually directed by the sub-agent. On large or technically complex schemes
they will obtain assistance and technical guidance from the chief engineer. They report
progress and measurement/scheme change issues to the quantity surveyor. Each section
engineer must liaise with the foreman in his or her section, to plan the work to be
executed daily, weekly and monthly.

Contractor’s quantity surveyor (CQS) or cost engineer

On larger projects, a quantity surveyor or cost engineer (modern parlance describes the
role as ‘commercial management’) and assistants may be needed to record the quantities
of work done, manage sub-contractors’ payments and prepare the information for the
contractor to request payment as defined under the contract. Interim and final measure-
ments have to be substantiated and agreed with the supervisor.

The quantity surveyor will notify the supervisor of any events or changes in work scope
and they will be responsible for evaluating and agreeing the effect of change. If
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agreement of these variations is not achieved, the quantity surveyor will assist in the
dispute resolution procedure defined in the contract.

Normally, the quantity surveyor is also responsible for managing correspondence and
instructions on the main contract and sub-contracts, and advising the contractor’s
project manager/agent on contract and sub-contract matters. On smaller projects these
tasks are part of the job of sub-agents or section engineers, supported by a visiting
quantity surveyor.

Planner/scheduler

The planner/scheduler is responsible for the development of the overall contract
programme in conjunction with other key members of the project team. They will update
the overall contract programme with progress to date at intervals specified in the contract
or as required by the project manager. They will also usually provide the site team with a
weekly or fortnightly programme giving the work elements for the forthcoming month. It
will be either a full-time or part-time role, depending on the size and nature of the scheme.

Quality/safety/environmental sustainability coordinator

The role of the coordinator is to develop, manage, implement and regularly monitor
the requirements of the project quality plan, health and safety plan and environmental
management plan. These roles are carried out by one person or by separate individuals,
depending on the size of the project. Many contractors now have an integrated manage-
ment system, which combines the business processes for all these three areas.

Community and local liaison manager
For nearly all projects that require the specialist services of a public liaison officer, the
duties can be described as follows:

B Consultation and liaison with affected landowners, residents and local
businesses. Assisting at key liaison group meetings. Communicating back to the
project team.

B Provision of a regular surgery or hold public exhibitions for the public for general
discussion, raise issues and so on.

®  Respond to compliments and deal with complaints.

®  Control and organisation of the media, local radio, leaflet/letter drops on
progress, town notice board, dedicated email address, traffic switches and so on.

B Liaison with and organisation of trips and visits by local schools and interested
parties.

B Oversee and report on local labour employment requirements.

B Monitor Section 106 compliance requirements.
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Logistics manager/controller

Construction projects are increasingly organised along the lines of supply-chain management
principles. This requires adequate systems to manage the delivery of materials and plant in
addition to other transport operations. The logistics manager will manage key interfaces with
project planners, commercial managers and the construction managers on the site to ensure
that the project team is fully aware of logistics in support of the construction programme.

Information manager/document controller

The advent of building information modelling (BIM) has emphasised the need for a pro-
fessional role in information coordination and knowledge management. On complex
projects, large volumes of digital and paper documents are produced and this can create
difficulties in ensuring that information is made available to the right people, at the right
time. The Construction Industry Council (CIC) BIM Protocol requires the appointment
of an information manager. The main role of the information manager, according to the
protocol, is to establish, monitor and manage the common data environment (CDE) and
ensure that the project data follow the agreed protocol.

Support functions

Most contractors will have head office support functions as indicated on Figure 8.1.
They are responsible for both support to the project and for ensuring a consistency of
standards and approach across the organisation.

Appointment of site staff

If the works are to start well and proceed economically, much will depend on the early
appointment of the contractor’s project manager/agent and their staff so that they can
begin their planning and other preparations and establish selection, induction and train-
ing facilities before labour arrives in any numbers. There is a risk that these preparations
will be inadequately planned if one person has to do several others’” work during the
initial period.

Selection of adequate and experienced staff, and briefing them on the project, its priori-
ties, risks and organisation, are particularly important if the site is remote — and
especially if overseas (Loraine, 1991). Ideally, key members of the team should be
involved with the project at bid stage to facilitate continuity, however in all cases a for-
mal handover to the site staft should be carried out.

Industrial relations - communications and procedures

The Working Rule Agreement for the Construction Industry (Construction Industry
Joint Council), negotiated between the promoters’ representatives and trades unions, sets
out 31 ‘working rules’ that cover issues such as holiday entitlement, disciplinary pro-
cedures, grievance procedures and sick pay. Increasingly contractors and sub-contractors
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in the UK employ skilled and other labour as individual sub-contractors rather than as
permanent employees, as this is can provide greater flexibility to the promoter and can
have tax advantages to the employees, but the Working Rule Agreement provides a basis
for their employment. Thorough knowledge of this Agreement and the amendments
made to it from time to time is required for successful industrial relations. The latest
revision of the agreement took place in 2013.

Civil engineering in the UK has comparatively good industrial relations and care should
be taken to maintain them. The management being seen to be consistent, fair and reason-
able achieves good industrial relations on site. To this end, good communication systems
are essential. Management should always be prepared to meet employees’ representa-
tives, resolve factual questions and explain policies. In the UK and Ireland, the main
trade union representing construction workers is the Union of Construction, Allied
Trades and Technicians (UCATT).

Suitable provisions should be made for foreign/migrant workers, particularly in the
context of health, safety and welfare. There are a number of considerations including:

® language skills and competence of workers on site

B knowledge and awareness of health and safety legislation
B cultural norms

®  knowledge of construction methods, plant and equipment.
Incentives

Contractors use incentive bonus schemes to try to achieve good productivity from man-
ual employees. The basis of a good incentive scheme is that it should give a person of
average ability the opportunity to earn more than their basic wage in return for increased
production. It is important that it is clearly understood what is expected in terms of
increased production, the normal needs to be established first and then the incentive cal-
culated on production rates in excess of the normal rate. Incentive schemes need to be
seen to be fair and require both technical and psychological skills to formulate and
apply. Without adequate safeguards in place, workforce discontent can quickly arise.
Weekly measurement of production and the calculation of bonuses require promptness
and accuracy.

Production targets and the bonus applicable to them should be clear and agreed between
a contractor or sub-contractor and the representative of their employees, and thereafter
altered only if circumstances justify changes.

Not all work can be made the subject of a bonus by the direct measurement of output.
Employees who provide support services to those on bonus targets should therefore be
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given a financial interest in the work, that attracts bonuses and so gain some benefit when
bonuses are earned by their colleagues.

Site office administration

An administration/office manager (titles vary) on larger or remote sites is usually respon-
sible for secretarial and other administrative services to the site organisation, the keeping
of attendance and sickness records, minor purchasing, and the checking of the receipt
and safeguarding of materials. On smaller and urban sites, the contractor’s head or
regional offices provide most or all of these services.

Sub-contractors’ organisations

Sub-contractors’ organisations are generally similar to those of main contractors, but
smaller and more specialised to suit their scale and range of work. Many projects are
now carried out in a partnering environment in which major sub-contractors form part
of the integrated project team.

Design and build

In many circumstances the promoter employs the contractor to design and build a
particular project. The extent of the contractor’s design responsibilities will depend upon
the point in the process at which the contractor is employed and it will be defined within
the contract.

Some of the promoter’s representative responsibilities outlined previously for construct
only will consequently be transferred to the contractor. The contractor employs a
designer to complete the design and supervision on the contractor’s behalf.

Where this occurs the contractor’s designer is responsible for:

B developing a buildable, cost-effective design solution within the required scope
and brief

B obtaining all the necessary approvals and certification

ensuring the design is completed within the cost and programme constraints

B developing the environmental management plan taking into account all
environmental constraints

B dealing effectively and in a timely manner with scheme changes
B site supervision and auditing the contractor’s site quality records
B assisting the contractor in updating the scheme budgets.

Design manager
For these schemes the contractor may employ a design manager/design coordinator to
manage the interface between the contractor and their designer. Key duties include:
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providing a clear design brief

assisting the designer with buildability, value engineering and designing out risks
agreeing the design programme and planned resources

regularly reviewing progress, costs to date and forecast costs with the designer
effectively managing design change

liaising with the site team on preferred solutions and design development.

The Considerate Constructors Scheme

The UK Considerate Constructors Scheme (CCS) has the primary function of providing
guidance designed to ensure that the negative impacts of a construction project are
minimised. The CCS sets out a ‘Code of Considerate Practice’ that commits registered
sites and companies to care about appearance, respect the community, protect the
environment, secure everyone’s safety and value their workforce.

The Construction Skills Certification Scheme

The Construction Skills Certification Scheme (CSCS) provides certification within the
UK construction industry to ensure that individuals working on construction sites have
attained the required levels of training and qualification for the type of work they
undertake. The scheme provides recognition of various job roles through the provision
of a database of people working in the construction industry who ‘have or are committed
to achieving, a recognised construction related qualification’. It is now commonplace for
main contractors to require workers on site to hold a valid CSCS card. This does not,
however, relieve the contractor of its duty to ensure safe working practices and it should
carry out regular safety compliance tests.
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