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Abstract

Public Works Deparhnent (PWD) is pioneer in the construction sector
m Bangladesh. It is a government regulatory deparhnent and takes the
leading role in the consh'uction industry. Over the last two centuries PWD
succe~sfullyleading the construction sector by setting the trend and standard
of building infrastructure, During post - liberation period PWD played the
role of prime mover in rebuilding the country infrastructures.

During the period of British rule in 1786,a Military Board was setup to
look after all public works matters. Public works deparhnent started it's
journey at that time ,At the mid of 19th century (1845-1856 ) public works
were divided into three major deparhnents, (i) "Public Work~ Rflilway
department' - responsible for railway establishments,"(ii) Public Works
Rev('nue deparhnent" - rc~ponsible for districts collectorifltes, cannel and
river digging and (iii)" Public Works Judicial departmcnt"_ responsible for
Jail, Police Station, Court etc. Before estflblishmentof separate Railway Board
in I9U5,all rail'wayconcel"ndevelopment worb w('re done by PWD. In 1946
coll.';truction& m,lintenance works of Estate offices,Water, Power, Irrigation,
Navigation, Electricity Mining, Petrol of central government wer(' put in
department of "Works, Mines, Power". In 1947 PWD W[lSrenamed a~ CBI
dl'partment and was r('sponsible for Building, Communication and Irrigation
works. The Communication and Building directorale (C & B) which existl'd
nt that time was entrusted with all construction work for the provincial
eoverruncnt. In 1%2 C & B h,ld divided in to 'Building DircdOTale' and
'Highway Directorat(". Aftcr liberation Bangladesh inherited with two
separate worh departmenb - CPWD and BuildingDirectorate. In 1977lhe~('
two dcpartments merged into a single departlT""1tand renamed as PlAtD
Works Department i~changing to meet the demand of the time. It is changing
and developing time lo time. Role of the engineers of thISdepartment is also
chaneing, Once engineers were reSponsible for works of Irrigation, Mining.
Railway,Highway, IJuilding. All the branches of "Civil Engineering'" were
('ntrusted with PWD at one timl'. By the pas~age of time the need of
specialization was felt and now Irrigation, Railw[ly,Roads, Building etc all
works are entrusted wilh independent specialized deparhnent. FWD the
govcrrmwnt bigg'o'stconstruction agency is a specialized building construction
and maintenance depdrlment. It is now mainly responsible for e(0nOllllC
construction and proper mainlenance of government buildings. F\VD under
lhe Ministry of Housing and Public Works headquarter at the capital of the
counh-y Dhaka is presently headed by the Chief Engineer and four Zonal
Chief named" Additional Chief Engineer" are workine in Dhaka, Chittagong,
Raj~hahl and Khulna. EachZone divided into some Circles which is headed
by the Superintending Engineer~.Executive Engineerswork under S.li in the
district level. Now there are 4 Zone 32 Circlcs128Divisions.



Before industrial revolutions that started in 18thcentury in Europe,
building construction materials and technologies were almost indigenous.
Since the time during last 150 years hardware part of technology i.e'.
machines, instruments, materials have evolved and developed manifold. And
now at the time of information age rapid moderni7.-ationgoing on. Size of
bricks have changed, lime mortar technolugy has changed to cement mortar,
flat slab taken the place of ribbed slab, high strength steel have cume into use
in lieu of steel joist. Brick, stone, steel etc widely used as building materials
evolved in the industrial age are still being used by PWD.

Tcchnologkal d<evelopmentuf agricultural age and industrial age, now
facing the challenges of information age. The software part of technology i,e.
hurrmware,orgaware & infuware arc also changing and dC'velopingday by
day. Concept of generalized engineer changed into specialized one and more
and more specialization IS coming in future. Organizational de~ign and
structure of PWD have changed and devC'lopedmany tim~s over the years.
PWD. as the leader in the construction field using modem building
tcchnologie~ and durable, co~t effective building materials. In order to
strengthen the efficiency and cost <effectiveoptimum design PWD is using
computer and latest design soih'Vare,It nuw uses STAADPRO, GEAR, ai",J
GRASPfor design, control and analysis purposes and Auto CAl) for drafting,

t
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CHAPTER-l

1.1 Introduction

During British Indian period Public Works Deparbnent was
established in the year of 1849 at Lahore of Punjab State with the aim of
constructing officeand residence for the colonial British Rulers. Calcutta was
the most important business center at that time, PWD constructed some
offices and gov!. buildings at Calcutta and rstabiished it's local head office
there in 1854.In 1905 , the result of historic Banga-Vang,l " East Bangle and
Asam" Province wa~ formed and Dhaka became the (apital city. To meet the
demand of constructing govt. offices and residences in the new ,apital &
Dhaka University, Central PWD came to this land first time with one of it'~
circle oftice. The residencE' of the superintending enf-,>ineerwas the pre~ent
chief justice residence at Minto road. After the formation of Paki~tan in 1947
there were (-1A.'O separate deparbnents. PWD was under the central govt. and
C&Bwas controlled by the provincial govt. C&Bwas responsible for all govt.
buildings and roads (except T&T, Railwovsand Irrigation). Sub,equently C &
B wa~ divided into two ~eparate directorates viz.: R&H aod Building
Directorate in 1963.After the liberation of Bangladesh in 1971,the country
inherited with tllvO organi/.ations for con&tructionand maintenonce of govt.
buildings. These two: one Central PWD and other the Building Directorate
were mcrged in 1977 to form the pre&en!PWD. At the samE' year govt.
allocated "rules of businl'S~" for it's different ministries and departments.
Civil construction and maintenance of all govt. buildines (excluding Railway,
T&T and Postal) were gi\"('n on the PIND's shoulder. Go,crrunent
administrative reform conunitt('l' '"EnamCommitree" in 1983entrustcd P1tVD
with all government buildings (excluding T&T. Postal and Irrigation)
construction and maintenance works. rWD is a 150 years experirnced
departm,'n! and engaged in countrv's infrastructure development. PWI) ;~
enriched with numb",rs of highly skilled ilnd expcri",nced engineC'r~,About
sixte('n thous,mds technical and non- technical employee&are working with
this departmcnt.

Before:industrial revolutions thM started in 18th century in Europe,
building con~tructjon materi,ds and technologies were almo,t mdigenous. At
the time of industrial age hardwan: part of technology i,e. machincs,
instruments, materials ha\"('cvolved and developcd manifold ilnd now at the
time of information age rapid modernization going on. Life cycle of differcnt
technologies are reducing day by day. Today-'s modern and sophisticatl'd
technology is becoming obsoll'te the next day, Si;>:eof bricks changed, lime
mortar changed into cement mortar, flat slab taken the place of ribbed slab,
high strength stcel have come into use in !Je:uof steel joist. Auto CAD had
taken thl' place of drafting table and STAADPROhad reduced time and cost
for modeling and designing of simple to complica,,,d structures.

•
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1.2Backgrounds and Statement oUke Problem

During the period of British rule in 1786,a!lpublic works matters were looked
after by the military board. Independent PublicWorks Department was setup
in the year of 1849,One chief engineer, one superintending engineer and one
executive engineer were appointed for each of the three provinces of the
Bengal presidency. Dhaka became the capital inl903 and PWD came to this
land at the same time with one of it'" Circle office. After the formation of
Pakistan eEl departrnC'nt of central governmcnt and C&B of provincial
government both were active, In 1963 C&B dcparhncnt wa~ divided in to
N&Hdepartment and Building Directorote. In independent Bangladesh there
were two department BPVVI)& Building Directorate were responsible for
public works, Both wen; merged in 1977 to form the present PWD. PWD
experienced different management style ilild human resource strenl:,'th since
it's creation, These changes were made to meet the demand of the time.

Up to 1900,PWD was responsible for all public works matters, After creation
of independent railway board in 1905, audit & account deparlment in 1910,
industry dil'ision in 1937, water & power development board in 1959, roads
& highways department in1963and also military engineering service in 1974,
{nciIitiesdepartment in 1986, construction & maintenance unit in ]995 _ the
role of PVVDchanged time to time, Present FWD is a sp,xialized building
construction ,md molintenZlncedepartment. .

PWD was created at the industri'l) age. Industrial revolution in Europe that
stnrted in the If;'" centuries played tl1(>main role to adopt technologies
regarding construction, Usc of improved, co~t diectiw' and durable building
materials started at that time, invention of mixtur •..•mnchine, vibrator, crane,
steel bar, cement and many others gave a good pace to the progre% of
construction sector in industrial age. With the invention of computl'r, n drastic
chang•• has taken place in construction industry. P\VD as the kadl'r in
(Ollstruction ~ector using dcsign software for sh'uctura! d••~ign and analysis,
Autu CAD for drafting.

There are huge and significant changes taken placc to PWD's human resource
strength, lTIanagement style, role & responsibilities and al~o to it's
tc'chnologirs. Re-organizing PWD is the demand of t11e time to make it
(apable of facing new cballenges. PWD now reuched to a specific sector in
where it has lot of experience, pvvn used technologies of industrial age and
pa~sjng through information agc. Mure modern and sophisticated
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technologies that are coming, FWD is ready to adopt. That will ensure PiNl)'s
existence as the prime building construction and maintenance agency. This
research aims to justify re-organizing PWD, Tc-detining role and importance
of inuncdiate and continuos adoption of new technologies to cope with social
and technological changes.

1.3 Objectives

• To study organizational management of FWD,

• To identify the sih'l1ificantchanges in organi7,ationai management
to cope with technological development and socia! changes.

1.4Methodology:

Comprehensive study on organizational lksign & organizational
structure will be conducted and different approaches of org<loizaliona] design
will be studied and compared with PWD. H,crarchy, bureaucracy and
division of work of PWD will be studied. AJv<lntages and disadvantages of
Formal and Pyramid type of organizations will be discussed. Technological
chm1gesexperienced by PVIlDdurinE; the industrial age to the information age
will also be discuss<cJ.

• Srudy on organizational management of P~VD will he conducted bv
using the concept of management process and management theories. Wide
discussion will be made on organizational design approaches 'clnssieal
approach , task te(hnoloh':' approach, environmental approach and
org<lni~.~tionalstructure concept: function,]! organization, product I
market organization, matrix organization.

• Sludy the development of technologies during the lime of industrial age to
information age with <lwide discussion on hardware and software
technologies wilh respect to PWD,

1.5Scopes and Limitation ofthe Study

Public Works Department started it's journey as the only (onsITuction agency
in 1849. It passed British regime, Pakistan period. In indep"ndent Bangladesh
PWD is acting the role of a government rCI-,'Uiatorydepartmcnt and takes the
leading role in tll" construction sector, Since it's creatiun PWD C'xperien(ed
changes of regimes, organogram, managemcnt process, organizational design,
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organizational structure. It lost it's sole authority on building construction
due 10historic and administrative causes. There are new departments in the
field of construction Although PWD successfully leading the construction
industry by setting the trend and standard for the last tvvo centuries, now
facing it's challengers. So it is now th.inking and taking policy to kept it's
position Organizational design and structure of FWD have changed and
developed several times over the years. Since the time during last 150 years
hardware parI of technology hav(' evolved and ~:,veloped manifold. Rapid
modernization i~going on now in the information age. Technological life
cycle is reduced remarkable. PWD as the leader in the construction field using
modern building materials and technologies. It introduced compu:cr fOT

design and drafting and also for keeping data. LAN, intemet, Fax, Mobile
phone all become the part of daily management and sharing information and
experiences.

rWD is a 150years old government department. Likeother public enterprises
it has poor record keepint; and documentation &ystem,It passed British
regime and independent war in 1971. Numbers of file, paper containing
records had losl or dam.lgl'd at that time. For this study, the author had to
contract with different branches of PWD and also had to go to other
departmenb, They all helped lot but sometimes shown reluctant to co-operate
'wlth the necessary information. A&a result, in-depth and comprehensive
study could not be: possible sometimes.



CHAPTER-2

Organizational Management ofPWD

2.1 Creation o(PWD - Histrical Perspectives

Bangladesh a~ part of British India was under the British rule for one
hundred and ninety years. Initially the British ruler kept their public works
limited to the construction of their officesand residences for the officials only. 1\
few roads, bridges cantonments e.l.e. were constructed to meet their
administrative and military need without caring for the benefit of the people and
development of the country. For those purposes Public Works Department was
created in 1849. Before 1849 all public works matters and construction and
mamtcn,lilce of govt. infrastructurrs were bring done the Military Board. Due to
the failure of intense superdsion and maintaming quality al! public works
matters transferred to the newly established publi( works department. The
drpartmcnt of public works civil and military wrre removed from under the
superintendence of the military board and placed under the management o[ one
office, designated as Chief Engineer, in each of the three l:,'l"eatdivision~ of the
Bengal Presidency, viz, the Lower Provinces, the North Western Provinces and
the Punjab Provin,,"s Under ('Jeh Chief Engin('er appointed Superintending and
Executiw'sEngineers,

At the time of Lord Dalhousi, infrastructure development got I",W

momentum and all public work~matters were brought under newly established
Public Works Department's administrative control. To look after all these works
a Secretary was appointed with the separate establi~hment.At that time PWD
was established in each presidency and one chief engineer, one superintending
engineer and one executive engineer \Va~appoinled [or each presidency. PWD
was liable for construction of roads, bridges, buildings and digging of cannel,
ponds etc. TnIBM public works department had eight miljorbr,lnches a) Military
b) Civil c} Railwny d) Est"blishment e) Accounts f) Rl'wnue g) Drawing h)
Reg-bIT}'.Department of irrigation had been scpnrated nnd startcd it's journey as
nn independent department 11118G7.1n1905s('pnrate railway board was created
and all railway matt('rs transferred to the board, In 1910 alJdit~ & account~
branch were removed from P'vI/[) and entrust('d with the finance division.
Imkpendenl public works depnrtment was nbolished and public works matters
were entrusted with thr industry and labor division.

In 1937 indu~try and Jilbor dep<lTtml'ntwas divided into two separate
lkpartments e.g. Indush.y Department and Labor Department. Labor
department was responsible for public works matters. Labor departmrnt was
further divided into 1) Department of works, mines, power and 2) DepartmeJ;! of



"labor in 1946.Dcpartmcnt of works, mines and POWdS were entrusted to look
after construction and maintenance works of all estate buildings, roads wateT,
power, irrigation, navigation, electricity, mines, petro! c,t.e.

After the end of the British regime Central Public Works Department of P<lkistan
was responsible for the worb under Centra! Government, while ConunurUcation
and Building dircrtorate (C&B) was entrusted with the construction of the
Provincial Government of the then East Pakistan. Subsequently communication
and building directory of the Provincia! Govcrn,,,ent was di\.ided into two
separate directorates viz, RUolds & Highways Directorate and Building
Directorate in 1963. AltcTindependent of Bangladesh country inherited with two
organizations for construction and maintenance of the government buildings -
Central Public Works Department popularly known as Pak PWD and Building
Dircrtorate. These two separate deparhnents were merged in 1977 to form the
present Public Works Deparhncnt.

2.2 Credentials oUke PWD in an historical perspective:
The PWD has highly qualified and experience professionals forming a

multi-di,ciplinary team of Ci,i!, Electrical & Mechanical Engineers and Arbori
(ulturists. The Department of Architecture as a sister organization under the
administrative control of the Ministry of Housing and Public Works are well
bonded with PWD and rendering services to the nation along with PWD in the
constrl1Ctionarena of the country. PWD is recognized as the leader and pace
sdter in construction indush')' because of its consistent and creditable
p"rformancc. In its performance, functional and ae"'hdic quality, upplication of
appropriate teclmology and local mat"rials, cost effectiveness and u~er
,atisiaction get par<lrnount importance. An intl'nsive efforts of quality assurance,
l]uality wntrol ,md technical audit encompasses the entire ran!';e of a~ti\jti{', of
PWD, Thc deportment engaged in continuos human resource development
progrilms and lookin!';for new technologies with the aim to ensure Total QU.l!lty
Mana£;ementand Client Satisfaction.

Many notable and aesthetic structures having historic and archih'Ctural
importances can be traced a~ the umque accomplishments of the P~VDachieved
at various stages of its existence sinre nineteenth centuries. To name a few most
£;Iaringof these includes, the Carzon HalI(1904),Supreme Court Building, Court
Building, Chittagong (1893-94), Dh"ka Medical College Building (1905-1911),
SalimuIIah Muslim Hall Dhaka University (1929),The Parliament Conlplex Sher-
e-Bangia Nilgar and the TaliyaSritishoudho.



23 Role ofPWD Up to 1900

During the period of the British rule in this subcontinent in 1786 a military board
was setup to look after all public works matters at that time. In 1854 the
department of public works, civil and military were removed from under the
superintendence of military board and placed under the management of chid
engineer In each of the three l:,'Teatdivision of the BengalPresidency viz, the
Lower Provinces, the North-Western Provinces and the Punjab. Chief Engineer
PWD appointed superintending engineers and executive engineers. All
construction worb of militarv board placed under direct control of the chid
engineer PVIlD.Forest department was also placed under administrative control
of PWD.The public works dep<1rtmentup to 1900 w.:..> doing all types of civil
works of the government since it's creation. PWD played the cenh'al role in the
tield of infrastructure development since it's creation Major branches of PWD
were as follow('d:

• Construction of district col!ectorates
• Construction of national highways
• Construction of local roads,bridges.
• River and cannel digging
• Railway h'acks
• Construction of dam, embankments.
• Providing irrigation fadliti,'s
• F()r('~t

• Construction of cantonments, garisons, barraks,
• Railway station
• Police station
• HospItal
• Court buildings
• School, college, madrasa
• Navigation
• Construction of port, harbor
• ConstructlOn of food godown, silo.
o Po,loffice



2.4 Role ofPWD from 1900 to 1947
Before establishing independent railway board, all railway concern works were
done by PWD. Audit and Accounts branch of PWDwas put under direct control
of the finance department in 1910. Independent public works department was
abolished in 1923and all PWD matters were put under the industry and labor
di\'ision. In 1937this unified industry and labor division was separated and
independent labor and independent industry divi,ion were emerged. Newly
born labor division took the responsibility of PWDmatters. Department of labor
was furlher segmented in 1946 in two parls (1)Department of Works, Mines &
Power (2) Department of labor. Department of works mines and power had
emerged as the leader of the goverrunent works. Major avenues of the
department of works mines and power werc:

• Construction and maintenance of gowrnment buildings
• Con,truction of district collectoriates and estate office
• Irrigation
• Power
• Navigation
• Corrununication
• Mining
• Petrol and lubricants
• Electricity
• Bridge, culvert
• Cannel and river digging
• River jetties

2.5 Role of PWD 1947 -1972

Present public works department was known as eB! (Corrununication, Building
and Irrigation) department up to 1959,All mallers of corrununication, irrigalion
and electricity along with buildings were under lhis CBIdepartml'nt. In 1939 this
cm department was divided in Iwo parts (1)WAPDA (Waler and Power
j)evdopment Authority) (2)C & B(CommUllit,ltion & Building). C & Bwas
entrusted with the construction of building,road,bridee,eulvert and their
mamtenatKe, In 1963, C & 13was fmther di,-idC'dand all cnmmunication matters
were put under the newly bDrn R&l-Jdepartment and building mattl'rs were
taken by the other department - PWD. PIVDwas entrusted with thc construction
and maintenance of all god, buildings, struclurc'b other than Postal and T&T.
InBangladC'shthe then East Pakistan there were two separate aeencies to do the
same nature of jobs, one was CPWD ( central public works department) and the



•
oth"T was the Building Directorate. CPWD was headed by an Add!. Chief
Enp;ineer and was responsible for the central government structure&. Building
directorate of the provincial government entrusted with the construction and
maintenance of all provincial goverruncnt structures. Major duties of the
building directorate and CPWD were:

• Construction and maintenance of all centra! government buildings
• Consh'Ul~tion and maintenance of all provincial government buildings
• Educational institutions
• Food godown
• Hf'alth infrastructure&
• Home affairs
• District court
• Central and district jails
• Sports infrastructures
• Cyclone centers

2.6 Role ofPWD 1972 -1984

!\fter the liberation of independent Bangladesh in 1971 the cDuntry inherited
,,,,ith two bcparate organizationb for the constructiol, ~nd maintenance of
80vernment buildings: the central public works department and the budding
directorate. These (1,"0 entities were merged into one departnwnl in 1977 to form
the present public work~ department. After liberation a new departmellt named
MES (Mditary Engineering ServICe)was formed to do all works of the army navy
and ~irtorce. All building construction works other than the T&T,Postai and
i>1ilitarywere being done by the PWD .Mdjor heads of works were:
• Construction of all govcrrunent buildings
• Maintenance of all governmenl buildings
• Mainten~nre of parks
• H<.'ulthinfrastruchlres

• Educational infraslructures
• 'jport, infrastruchll'eS
• Food godown
• DistTict court
• Dibtrict and central jail
• Governm<.-'ntemployces resident~



'"2.7 Role of PWD 1984-1995

Work volume of public works department reduced remarkable at this time due
to the creation of some independent construction cells by different ministries,
Some ministries started awarding private consultants to do a handsome part of
their work contents. Facilities department of the education ministry in 1986
started construction of educational infra~tructures, CMMU of the health ministry
took major part of the h('olth sector in 1995.Construction c('11of the sports
ministry The National Sports Council started construction of sports fields,
stadiums,sports villages from 1988.The food ministry, fi~hcri('sand livestock
ministry started hiring the private consultant~ to their part of jobs. Works that
[C'latedto the BDRhad ~en taken by the ME5.PWD lost it's multi diversified
'Work<;entities and started becoming a speciali<:cdbuilding construction agency.
Mnjor avenues of PWD werc:

• Construction of all government buildings
• MainterL'lnceof nil goverrunent buildings
• Maintenance of parks
• Part of h"alth infrastructures
• District court
• District and central jni[
• Governmcnt "mployee~ residents

2.8 Present role ofPWD

Public works department now the only specialized building con~tTl!clionand
regulatory deparhnent.1t is the leader in the irurastruchue de\'e1opment and
acting as the teelmica! advisor of the goyernment. Divisional oWee of P\VD is the
pnrt of th,' govcrnment live rore offices at district leve! with thr office of the
deputy commisSIOner, district judge, civil surgeon and police super. l'vf'ljo[
responslbilitic~ of PWD arc:

• Construction and maintenance of [';ovt buildin[';s
• Maintenance of monumrnts
• Maintenance of parks
• Pr"parnlion of rates of schedule
• Housing policy making
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2.9 Allocation of business & role of FWD in national construction

activities

The contribution by the PWD encompasses the entire spectrum of physical
and social infrastructure for natiork,,1development, national security and
international relations. Its activities bpan throughout the length and breadth of
the country including T<cmote inaccessible areas and difficult tcrrcnes.

Government of the' People's Republic of Bangladesh has an allocation of
business among the ministries and divisions oftenly termed as Rules of Business
that is revised up to August'2000 contains directives of the govt, in respect to
duties and functIOns. An inter ministerial meeting on 19.09.2001decided to
amend the aforesaid rules of business, According to the decision duties &
functions of FWD changed as " construction and maintenance of public works
Jnd buildings except those otl1erwis(' specifically allocated to other agencies".
PWD is trying to keep it's present status, Thc sche":;"I('I of the Rules of Business,
1996 illu&trate the following functions to be performed by P'VD under the
MOHPW.
• Design and construction of publie buildings except those' of RHD T"",T, Po, tal.

• Construction of National Monuments

• Construction of Buildings for other agencies on deposit 'work basis.

• Preparation of Book of SpecifJ("ationand Code of Practice' for FWD.

• Preparation o[ Schedule of Rates and Analy,is of Rates for construction and

maintenance of govl. buildings and structures,

•

•

•

•

•

Procurement of materials & equipment's required [or con~truction work

Valuation of land and property and fixatiun of Standard Rent

Acquisition and Requisition of land for govt, projects,

Maintenance of Parks

Repair and Maintenance of gOY\' buildmgs
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n
The responsibility that has been bestowed upon PWD surely reflects one

fact that the department as the prime construction agency of the government. It
is however true that these trust and dependency was not gained over days. It is
over centuries. Over the years, PWD has gained rich experience in wide ranging
fields. It has an excellent track record for quality, cost effectiveness and speed,
well documented standards, specifications, design practices, costing Syst('llS and
contract documents, application of procedures which ensure proper utili,.;ation of
public funds and total accountability and appropriate methods & techniques to
keep pace with the stah,'"of-th<.'-art technology 1n construction, With
commendable performance over the years PWD is still the biggest and
exp,,'rienced construclion department, which is car~1:Jleof facing any challenges
in respect of conslruction activities nationally. However a~ per rules of business
PWI) has been assigned with maintenance and repair works of gov!. buildings
and it operales huge task throughout the country in a well-organized s:.o',em,

2. fO Client Ministries ofPWD

At present PWI) is working as construction agencies of as many as twenty
ministries of thl' Government of Bangladesh. These are:

o Ministry of Agriculture

:J MmiSh.yof Establishment

o Ministry of Education

u Mirustrv of Finance

:J Minish"}'of Food

o Minislrv of Fishcri('s and Ijvl' Stork

o Ministry ot Foreign Affairs

:J Ministr,- of Forest and Environment

Ll Ministry of Health

o Ministrv of Home

"-l Mini~h"}'of lnformation

o Ministry of Jute

o Ministry of Labor imd Manpower

:J Mmistry of Land



o Ministry of Planning

l:J Ministry of Rcligious Affairs

o Ministry of Social Welfare

l:J Ministry of Housing and Public Works

o Ministry of Women Affairs

l:J Ministrv of Law, Justice and Parliamentary Affairs

2.11 Changes ofPWD role 1900 -2003

The nature of jobs of PWD since it's creation experienced a lot of changes. At the
very beginning all most all sectors of engineering had been handled by FWD e,g.
building, railway, water development, water supply, electricity, navigation,
power, mining, military & others. By the pa&sageof time PWD now reached to a
~pedfic sector in which it has had a lot of experiences i.e, construction and
mnintcnancc of building. In this time of specialiooationthe expl'ricnce of PWD in
building construction is very significant and upholding it's id<ontityas a
sp<.'Ciaii7.edbuildmg construction agency, Now SP&i,lli7.cddepartments for
Spl'Cificjob~have been coming forward, like R & H for roads and bridges, WDB
lor dum & embankment, DESAfor electricity, LGED for rural infrastructure
development. Specialization came even in building construction like - Pacilities
Department is conce-Tnfor educational institution, CMMU for heulth, MES for
militdry & paramilitary, So we can &ayPWD is a specializ<od~gcncy specific"I!)"
in consh.uction of gO\'ernmenl offic<os,r<'sidences,jails, district head guartar&,
police barracks, courts etc and their maintenance. PWD is ~Iso involved in th,.
management of slat<oand national pror,rams. PWD ~comes as a specialized
building construction & maintcnance- departmenl with thc passage of time;
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2.13 Engineering Knowledge & Degree Required for PWD
Engineers

Before 1900 19001947 1947-1972 1972 1983
~;:EJ:on~~Ci"il Fngmemn~ Civil Engiw!ering Oml E"~lne"ri"g Civil f.n<;ineermg

Major; Majur; Major; Mair", M~jo"
Conslructinn Construction ConstructIOn Construction ConslructIOn Te~h.
Tech, ['cch, Tech. '1~ch StruduTdl Anal)'s;"
Stl'uclural Structural Structural Struclural Watcl Supply
Analysis Analysis An"ly,i, RCC Analysis 5.->mlatlOn
Irrigalion RCC De,ign lJe"gn RCC Design Soil Engg,
HIghway Engl;. Irrigalion IrriE"tilln Water Supply
Waler Supply IIlghway Eng!:. Hlghwar Engg Sanitation Olhe"
S.nitation VI'.ler Supply Waler Supply Soil Engg, j,uloL\D
Hydraulics Sanltali"" Sanitation Computer STAADPRO
S<lllEngg Hydraulics Hydrouil", BangIa (General)

Soil Fngg. Soli EnEE Electrical Engg, English{Gmcral)
Elcctrical l:ngg. Med'anical Eng,<; General Knowledl'"
Mechanical Engg Elcctl'ical Eng-g. EJectl'ic.1 Fngg. (Bangladesh Affairs)

Mech.nk.l Eng!; Mechanical ~ngg General Knnwhlge
(lntcmahonal Affairs)
Math & Appli,'d
SClcncc (General)

EleclricaJ Engg.
MeehankaI Engg.



2.14 Chart; Employment Position of the Engineers

Govt. Indusly Teachi & Private Overseas
Public sed", R&D

40', eBl,Army Jutt'Mills. Engg. Bank, ~
50', Textile C"lIqi,AlC Industries

Mills PCSIR
'if, PWD,C&HY&H,] EP!DC [PVET, Bank, Education,

'I'&T,Railway, St'clor EPAU Engg Industires Se,,-ice sec lor
WAPDA,ilAIlDP Corp Colle!:" Con,ultanCll', Industry
liE, Air Force, AI,m.ba,cd AEC Con-,tructior\
Nav}, Army Indu'lry !'CSfR Self-employed

Polvtechnic,0- P'.VD,C&fl,I,&H, B5ECBClC,B BUHI',IlAU, Bank, Education,
80', T&r<RaiIway,\V SFlC,BJMC,B BIT,AEC,BC Indu'li"" Service

APDA,llAfX:.PH TMCBfDC,B Sm:l",tile :::.:"'5ullancie, Seclor Induslry,
H,AirF~rcc OCMC, Engg, Construction, Software
i-Ja'y,Army, Pellrobanr;Ia C"I1cgc, Self- Industrie"
LGEil C"F,(.ld,Oi! college 0' ~mpIoyeJ, Te~,-hlng etc
fooJYTJB,IVDB, & Gass, I,,,.,th,'r Garment
PCi\.CAI',BlWT Rdinary Tech, Indu,tries,
A, mw'I'C P"iytcmic HZ,

BIRI,BARL
90's I'WD,C&B,R&I-I, BSIiC, BCIC BLlET,BAU, Bank, Education,

T&T,R.,lw"y, B.SHC, BJMC, Ill!'. AEC Indu<tri,.,_ 5<'",'1«'
,VAPDA,BADC, IlTMC OC~IR. COllSuItancie ,eclor I"du_,try
PHI', Air fOl'ce, BfDC, T~'I,fe Lngg Cm,truct\on Sof~'arc
N,vy,Aml}, B()C;~IC Coll~e", Self- lnd ((slries ;redc h 1
LC,EB, I'ctlrobangIa college "' empioyed, ng etcLoatherFood,PDH,WIJB, Ga,Heid, '1",11" GdTment
PCA,cAI',RIWT Oil& Polyte<:nK, fndu,trl~S,
A,BIWTC,BCS CosRefinary_ BUn EPZ.
REB, 'Am In,,,r,lnc,',
Df.SAWASA, Real Estate
Agricultu ,,-,B,ma
n,~I(



2.15 Organizational Set Up:

FIND is headed by the Chief Engineer who is supported at the head
quarter by 3 Additional Chief Engineer {Civil}, 1 Additional Chief Engineer (
Eleet.fMeeh.), 10 Superintending Engineers,18 Executive Engineers, 44 Assistant
Engineers and 40Suh-Assistant Engineers.

Then' is one legal adviser to advi~e Chief Engineer in legal matters. PvVD
has field offices spread all over the country. Field offices are divided into Civil
working units and Electrkal/ M('ch<"l.nical(E/M) working units, In the field there
are four zonal Additional Chief Engineer~ in four Divisional Head Quarters
under whom there arc 22 Superintending Engineers, 107 Executive Engineers,
277 Sub-Divisional EnginCl"s,168Assistanl Engineers and 1307 Sub-Assistant
Engineers in the field both for civil and ElM works. Present organizational set-
up and a summary of milnpower in PWD as shown in the next pages:
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2.15.2

Present Management Of P\VD
Chief Engineer

Additional Chief Engineer

Superintending Engineer

i:.xc(utiveEngineer

Sub-Division<:L1Engineer

Assistnnt Engineer

Sub-Assisbmt Engineer

Legal Adviser

Executive Officer (Arboriculture)

Sub-Division<llOfficer (Arboriculture)

Ch,cf Accounts Officer

Administrntive officer

Welfare officer

Other class 11i/ class IVstaff

]

8

32

125

255

]68

1347

]

6

6
]

5

]

13065

With this contingent of skilled manpower and expl'ricnced engineers
PWD operatC's through out the length and brl'adth of the (0untry, Unlike many
other departments, PWD enj0l'~ chegue-issuing authority (exercised by the
xecutive eneineer) as il legacy of long standing convention, Assigned with
~pecific charkr of dutie~ thc officers at different level work under a chain of
command and participate in nation building. The set up at the Divisional level,
Di~trid lewl and Up,l- Zilb Level has been shown in Figure~l, J-'igure-2, and
Figure-3 below.



SET-UP IN DIVISIONAL LEVEL:

ADDIlIDNAL CIIIF;F ENGINEER(lONE)

~UPERINTF;NDl»,'G FNGINEF;R (CIRCLE)

1
~---_.~===--,
SlJlJ-A5SI~ I-AN1 HIGINF.m (SECTION)

--------c'm'""'"'c.,J

SeT-UP IN DISTRICT LEVEL:

EXF.ClJ IWE FH;INE[R (DIVISION)

••
S1JlJ-lJIV IS10,,-A I. E"r; INEl R (SUR.f)I\' ISION)

SUB. A~SI STA:'\1 I,NGINE[R {SEC liON)

••



SET-UP IN SUB-DIVISIONAL LEVEL:

SUB-DIVISIONAL ENGINEER (SUB-DIVISION)

.I.
~UB-AS~IS'I AN'I EN(JINFFR (SECTION)

FLg-J

2.15.3 Management Strength ofPWD (1977 -1984 )

Chief Engineer

Addl. Chief Engineer
AddL Chief Architect
Dy', Chief En inccr
D_y,Chicf Architecl

Superintending Engineer
hxecullve Engineer
SDE/Asstt. En ineer
Othel's Clas<;-I

Class-I]
Class-III
Class-IV

j otal

3

4
32
101
364
15
4

3431
1473
54.12
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2.15.5 Top Management ofBPWD (1971-77)

Addl LE

I I I I I I
S,E " S.E S,E " S,E S,E S Arth
Ouanl SULIC ElM P&D [)~"ka Canitl Chl~.

--
EE (.E " " " " foE Jr.Ar<,

A.LE i\,E.E AEE AEE AEl AlE AC' AW.
Arc!.

,\E AC AE AC AE A' AE

2./.1.6Management ofBPWD(1971-77)

Add!. Chief TIngineer 1

Senior Architect 1

Superintending Engineer 7

Executive Engine,'r 22

i\sstt. Executive Engineer 17

Junior Architect ,
Asstl, Engineer 20

•



2.15.7
Management of Building Directorate(1971 ~77)

CE 1

AddLCE 1

Add!. CA 1

Dy. CE 2
Dy.CA 3

5.E 15
ACE 3

AC.A 2
E.£ 52
Town planer 1

Asst, Town Planer 1

AI 200
A.A 9

2,15,8 Changes of Top Management ofPWD 1971-2003

Post 19711977 1977-1984 1984 today
CE 1 1 1

AddL CE 2 3 R
Addl c.i\ 2 1 -
Dy,CE 2 3
Dv. C.A 3 4 -
S.E 21 32 32

ACE 20 -
E.E 74 101 125
AE.E 17 - -
5.0.[ 144 255
AE 220 220 168

AA/Town 16 20 -
Pi;,llmer



2.16 Changes of Financial Power o(ike Engineers o(PWD (or Works

SL. ]tem of Works Designation of Financial Power
NO th~ Officer (LacTaka)

1977 1982 1994
ro eo ,,,
1982 1994 2003

Technical Chief Engineer Fuil Fuil Full
Sanction Addi. Chief Nil Full jiull
( Development works) Engr.

Su <.It.En ,. 0 23 25
Executive 0.50 1.0 5.0
En r.

Technical Chief Engineer Fuli Full Full
San~tion Add!. Chid 1\'11 Full Full
(Repair Enll:r.
works) Su dt. EnGI' 5.0 25.0 25.0...

Executive O,JO 10 5.0
Engr

Ad rninistuti \'C Chief Engineer 0.20 5.0 50
Approv,,1

Addi. Chid Nil 5.0 5.0
EnRr.
Sl1pdL En ,. 0.115 'U} 1.0
EXf'("lJUve 0.01 O. I () 0.10
Engr.

Accf'rtanc~ of Tender Chief Engineer Fuli Full Full
(Onginal) .Add!. Chief 1\", I Full Fuil

Engr.
So dt. En , FllJi Full Fllil
I:Xf'(I1UV~ 5.ll W.O 10.0
Engr.

Acceplancc of Tender Chief Erlgineer Full Full r ull
(Rf'pair) Addi. Ch'ef Nil Full Full

~r,
Supd!. En , Fuil Fuil fulI __
Executivp 5.0 10,0 1O~Ener,



2.17 Changes of Financial Power oUhe Engineers ofPWD for
Disposal of Stores

51.. Ilem ofWorb De,ignation of the Financial Power
NO Officer (Lakh Taka)

1977 1982 ~2001
<0 <0 I ,,,
1982 20m 2003

"" (Lacl"h) {LacTaka)
'la,,)

\III,i,,- "ff of il'recovera value Chief Engineer O.l() '" '.0
of store, of pubhc monl'Y

Acidl. Chief En Nil '" 1,0nlh"T than !hose caused by
,

fraud or "pglig~n(,- of Su cit. E"'r, Nil 0,25 025 I
ind,v,ciual, Executivc Engr. Nil Nil N,I

IJismantHngdnd ,~lImg "I Chief Enf;m~,"T NH '0 Nil
ur\"~rvi(cabl~ buUdlng

Add!. Chid Engr, Nil 1050 I Nil

"" dt. Eng]'. N,I tU5 N1I
Executive E" 'L I l\iI Nl1 Nil

Dcclaring stow, Chief F"gi",,,,r 0.50 '" 3.0
un"~rv'cl'abl,"

Ad,IL ell'l'f Engr, Nil 0.50 ;0

"" dt. Engr. r\1I 0.25 0.50
~,cculive En , I NO 005 O.~O

Sa Il' of unservic,"abl~ ;urplus Chief Fngin,'cr foull Fu II Full
matt'ri"ts

Addl Ch,ef Engr N,I Full Full
~pdl En r. !':il 0,50 n.50 .-ExeculiH' Engr. Nil 0,10 0.25

1.0" on duf' 10 J"prl'cialion Chief hngmcl'r (),20 0.20 o "0
of stock

Addl Chi,'f En , !\',I tUO 0.20

'" tit. En '1, OJ (I 0,10 0.10
EX~C\llive Engr :-.J11 Nil Nil

T"" due to frdlJd 01 Chid Engineer N,l 0.10 tl.30
neglie~"cl'

Addl.ChiefEn Nil 005 0,30,
Supdl. Engr. 1101 0.05 0,10
Ex(Xu[ive En 'r, Nil Nil 0,05 I

Pure hasl' of coMi,,!,:,-n,y and Chi,4 f-.ngillC'er O.O~ 0,10 0.15
oIfice equ'pmcnt

. Addl Chld Engr. Nii 10,02 015

"" dl, En , N,I 0.01 11.1 (I
ExecuLivelngr. ,,'il "~ OJ15

Petty purcho," ",,"Ie<!of "'0"> Chi~rE"8'''''er ;,r ,I Nil Nil

,\<1<11.Chief E,,8" Nil Nd Nil
5updL F" r. -I Nil Nil '\il
-€~,uh,'e En , 0.005 0,05 (1.50



2.18Revenue/Develorment/Building Maintenance Budget of PVVD '"

Year Revenue Development Budget for
Budget Budget Building

Maintenance
I (Lac Taka) I 'Lac Taka) I ( Crore Taka)

]991-92 14808.33 1565.61 70.76
1992-93 18501.06 2225.40 77.36
199394 18664.97 2278.06 76.83-
1994-95 19296.91 4910.12 75.23
1995-96 20037.80 5150.48 80.34
1996-97 21224.65 4269.75 88.85
1997-98 20494.84 25629.96 79.44
1998-99 21426.87 31134.78 84.87
1999-00 23710.67 42478.77 95.78
2000-01 25607.27 41934.77 97.16
2001-02 27262.05 485-]0.58 92.74
2002-03 29253.76 24424.26 138.0



CHAPTER-3

3.1 Development of Technology

Public worb department started its journey in 1849 in this sub-continent. Industrial
revolution in Europe that started in the 18th centuries had played the main role to
adopted teclmologies regarding construction. Use of improved and durable building
materials started by PWD in the industrial age. From it's creotion public work5
department pa~sedmdustrial a!';cand now passing lhrough information age. Hardware
amI software part of technology have got its pace time to time. After invention of
computer and its usc by PWD a new dimension in designing, more cost effective, s<lfe
and complicated structure has started. Technologicaladvancemcnt in construction field
and their etfectiveuse by public works department nm be discussed as that taken place
at "Industrial Age" and "Informalion A!,;""

3.1.1 Industrial Age: PlVD started its journey at the industrial age and civil
engineering Hourbhed much al this stage. Improved building materials such as brick.
Stone, cement, lime, ~teer. RCC, etc were used. The invention of mixture machine,
vibrator for proper compaction of concrete, rotary urill for soil excavation, cranes,
power hammer etc. gave a good pace to the proh'Tessof the construction technology.
The humnware was also developed to cope with the new lec1molohriesof improved
hardware. PWD got a large group of skilled manpower that could handle the new
instrument~ i\l1dnew technologies. Starkd working with the foreign experts' skilled
humnware developcd 8nd modern buildine m8t,'ri81~8nd consh'uction technologies
introduced in rWD. The infow~re wa~abo developed much at this stage. lnvention of
scientifictheories regarding concrete structure, pre-stre~~"dconcretc structures, pre-cast
concrete structures, steel structures, composite structures, folded plate and shell
~tTucture~and many more and th"ir ,'pplication in de~ien and construction purpo~es of
public works deparlment's projccts conh'ibuted remarkahly to 8,'t more co~t effective
and dur~ble building technology. The orgaware 81so ('"olved accordingly. Formal
organi7ation was set up for research, design ~nd construction. The inJ:oware got a
chance to become richer wlth the support from the orgaware. It given a clos2r look at
this stage, it found that humnwar" holda very importJnt role to pi,,)' both in the design
and construction. The hardwMe and other two part~ of the software provided good
support.



'"3.1.2 Infonnation Age: The Modern age be1nngs to the age of information
technology. With tht' invention and development of computer, a drastic change has
taken place in all the discipline of applied and pure science and civil engineering
cOl15tru<:tionis also not out of that fevcr. At this stage much improvc~cnt have taken
place in the entire sector where computer plays a vcry important role. P\YD is nuw
using computer controlled equipment in the (Onstructiun sector like computerized
concrete mixing plant where th" mix proportion of the various ingredients of concrele is
conlrolled by computer and humnwarc has much less to do. The ma(hinc also does the
mixing and the mixed concrete is conveyed by a mechanized way. The building
malerials have also b<:'cnchanged. The h"adilional materials arc being replaced with
modern materials. "jhere are chemical admixtures to add with the concrete, The~e
admixtures allow the concrete to be workable with a very small water cement ratio and
hence a very high ~trenglh concrete which reduce~ the cost of construction
considerably. Similarly chemical compounds are being used inslead of traditional lime
terracing to make the roofs water sealed, At this age, environment is getting preference •
at all sector. As a result, environment friendly con~lruction materials nrc being invented
and used. Plastic doors and other appliances are becoffilllgpopular as it helps in sa\'ing
the trees to be used in those cases. Steel shuttering materials are also being used in FWD
in place of wood and bamboo,

Significant chililges hav(' taken place in the infoware part. New th('J~ies have been
evolved which need computer intervention lo work with, Various computer proh'Tam
arc being used now for design and drafting. Conskkmble change has also been taken in
the design concept kecping pace with the introduction of new modd lOmputers The
place of drafting tabl" and parallel b~r has been ()("cupiedby computer software like
Auto CAD. Now the edition of drawings is very casy and one can change a drawing
with the dick of the mou~c. The structllral de~igners of P\VDare now much relieved as
compukr progrdm like S1'AAD-TlljSTAAD Pro is able to analyze three-dimensional
frame with various wmbination 01 loading Not only that th,' complele design with
sheM force and bcnding moment dia!,'Yami~ also avail,lble from the out put of such
program, The inforrn.ltion technology has changed the tradItional thinking of public
works department. PWD has introduced it's own website inform.ltion'~ regarding rWD
are avai/abl" and open to all. Anyonc can hav(' an access to til(' web site and know
abnut the activities nf PW'D,rules of business, charler of duty c.t,c with the click of lhe
mOllse.All-important tender documents arc now giv('n to the Internet and interested
contractors could get the necessary informations v,:~houl facing any hassle. i\lonthly
publication of Public \Vork~En!,>ineersAssociation News Bulletin is also available at the
wcb ~ite. Local Area Network (LAN) has cstablished with the computers of it's head
quartar,"lntranet" sy~tem is underway to estahhsh in pWD, so that a;l iield dfices in
the district level COu Id come under with a direct corrununieation network witll the head
quartar. Per~onal information, field of expertise, educational qualification e.Lc



"of PWD engineers are being prepared and ready to published through website so that
local and foreib'll firms could get the consultency services from PWD experts. More over
intense computer and IT training program have taken and going on for the PWD
officials with the aim of introducing wrnpuler and information tedmology at all levels
and to acquire its benefits so lhat PWD could cope with the new challenges.

3.2Construction Technology used by PWD upto 1900

Industrial revolution tlk'll ~t(lrtedin the 18 th century in Eurupe, led to the flourishing of
construction tec!mo!ogy by providing (O~teffective imd durable building materials.
Semi modern buildins technologies came in this region through the British ruler. At the
tenure of Lord Dalhousi massive infrastructure development program were executed
by constructing roads, bridges, culverts, offices, residences. To facilitate revenew
coJIection and strengthen administrative control ,court building, jail, dbtrict
collectordtes, police sl<1tiunswere established. To increase food production water
managrment and irrigation was also startrd, Technologies used by PVIlDwrre mainly:

• Lime concrete structure
• Load bearing foundatiun
• 20"/30" thick or more superstructure
• Ribbed slab
• Steel column and beam
• Brick bcing wall
• Smaller siz(' brick
• Useof earthen tali
• Wooden structure
• Brick pavement
• 20' or more room height
• One storied to two storied building
• Arched door, window, bridge
• Corrugated sheet culvert
• Earthen road

3.3 Construction TecJmology used by PVVD, 1900 -1950

Consh'uchon technoluh')' developed and expanded remarkably at this period, Many
theories, formulae, ilssumptions were evolved which helprd con~truction of more
economical and safe sh'uctures, Modern construction materials started using like
cement, steel bar. Use of machines and limited automation brought new dimension in



"the construction industry. Time and cost hoth reduced significantly. Use of abacus for
numerical calculations aiso started this time. Technologies of this time were mainly:

• Cement mortar
• Lime mortar
• Use of steel bar for reinforcing

• Rif.,>id pavement
• Macadam roads
• Brick pavement
• Brick spar, groans
• Earthen embankment
• RC column and beam
• Steel joist as beam and column

Steel bridge ••
• Brick spar~ and /-,'Toans
• Brick culvert
• Load bearing wdlI foundation
• One to five sloried building-

3.4 Constmction Tec1mology used by PWD, 1950 - 2000

I\fa~~ivc changes in the constructJon industry had experienced by PVIlD. Sophistication
of humnware and hardware part of the technology w~s made. Development of
scientific knowledge introduced more sophisticated and hi-tec technology in the
con~truction field. Mechanization and hard automation influenced construction
technology. With a result more speedy concrete mixing machine, power full vibralor,
hydrau lic pile driving equipmc'nt, more reliable sub~soil invcstigating machines and
many others introduced in construclion ficld. Invention of high strength steel, chemica!
~dmixtun', water scaling agent, ~ub-soil confming powder, roofing compound etc
turned the conventional bcenario of technologv and it's application. Introductiwl of
computer made a ma~~ive change in thl' construction field. Public Works Department
st~rted using computer UJnlro1!rd mixing plant, which made it possible to control
proporlion of different inwedirnts. Aulo CAl) took the place of drawing table and
computer ba~ed de~ign softwarr CEAR, GRA~P, STAAl) relief hurrmware from doing
complkated and hazardous job. More reliable, safe design and authentic c<llculation
was possible u~ing thrse design~ softv..'are and mainly wide uses of computer.
Technology of this time were mainly:

• Inlroduction of hi-strength steel
• Introduction of hl-~trength concrete



• Steel shattering
• Frame structure
• Raft / Mat foundation
• Pile foundation
• Hi - raised building
• Design software GEAR,GRASP,SfAAD
• Drafting software Auto CAD
• Cofferdam
• Computer controlled mixing plant
• Bellconveying concrete
• 5teel prop
• Fare face structure
• Earth quake resistance structure
• Aluminum fabrication
• Hat slab
• Inl'roduction of fire fighting equipm<,nt
• Use of tilcs
• Plastic door, window, water tank

3.5 Technology o(this time

Significant changes have been under going due lo the inl'rouuction of new model of
computer and latest ver~ion of software, STAAD PRO havc taken the place of former
STAAD, Auto CAD 2002are being u~"d now, Tcchnological life cycle is reducing
remarkablv. To cope with these change~ ,lUout computer and IT training program h<l.-.o'
taken. Otfjcial~ot all levels of PWD arc providing intense computer training. PWD
introduced it's own websit" with an aim to open up information reg<lrding it's
activities, planning, work procedures, tender bidding, procurement, ,mction, supply.
P\VD also introduc"d LAN with. the computers of it's headquarter. VVitha result any
one (an exeh<lngeinformation by the click of the mouse. Compl!ter~ "nd ~pecially LAN
reduced paper work and helping in policymaking, auditing, monitoring, co-ordination,
estimating, & human r~source development. PWD is now publishing bidding
information to its web site so that dny one from anp ..'!:Horewithout any hassle C,l[] get
th.enecessary information, PWD i, providing mobile telephone to ih field officcrs al the
SDE leveL 50 that frequent and uninterrupted communication is possible now and that
helping smooth and quick implementation of the project.



3.6 Technology and Materials Changes 1900 - 2003

U to 1900 1900-1950 1950-2000 2000- today
Lime Concrete Cement Concrete High Slr~nz"'- H'gh Slr~ngth
Load Bearing Wall Lime Concrete Concretf CO<lcrete
Shallow FoundaUon Plam Steel Bar Plain Cement Plain Cement
Arch Shdllow Foundation Conncte Concrete
Sleel Structure Arch Deformfd Har Deform~d Bar
Steel Beam RCC Column High Slrength Sted High Slren!lth Sted
Steel Column RCC B,'am Deep Found"tion D•.•.p Foundation
Ribbed Slab RCCSlab Mal( Raft Mat! Raft
Sm,,11Size Bri, k JO"/20'" Wall fnundation roundalion
20"/30'" Wall 15' /2{)' Room HI. Slngl~ Basement Single Basement
2{)'or mOr~ Room TJrawingTdble P,ll' FounddlJon rile foundaTIon
W Sliding RoHer fram,. Struclure I-rame Slrucrurt"
Wooden Bfom Manual Connete Flal Slab flat SI.1>
1 / 2 Sloried Mixing Admixlure Admix!urf
BuildinG Bamboo/,Vooden Pre.Stress Pre-Stress
Brick ['avement Shuttering TechnolOGY Technology

Rlgid Pavement Auto Concre!t' 1\ulo Concrete
3/ 4 5toti~d BuildinG MixinG M'xmg
Willte WashinG Computer Controlled Computer
Earlhen Hmbankm~nt mi"ing plan! Conlrolled

V,bralor mixmg planl
Slt'<'1Shuttering Vibrator
lJelt Comeymg Sl<'elShullerinG
Connele Bell Com-eying
fle"ibl~ Pavement Concrele
211 i 30 Stoned flexible Pevpm~nl
lluilding 20/ 3{)Sloried
Dra" ing Tabie Building
Calculalor Ilra"-ing Table
Comput,'r Calculator
Snow_ Cem Computer
Distemper/ Plastic Sno,,"- Cem
Paint Weath~r Coat
Pla,ti, Door, IVindo,," Di'lt"mpcr/ Pla'lle
I'I"stlc P'P" Paint
CefdTlll[ '!'lIes Pla,tic
Aluminum Door,Wind",,"
Fabric.tion PI.,he Pipe
I\uloCAIJ Ceramic Tiles
Gr_"'RiGRASP Aluminum
STAAD fabrication
Tel'.phone l\uloCAD
Fax GEAR/GRASP

STAAD
Telephone

'"'



3.7Application oUT

• Using design software's STAAD PRO, GEAR,and GRASP for design and analysis of
normal and cumplicated high raised buildinh'1i,

• Using Auto CAD for drafting.

• Boating tenders with the Internet

• Commissioning LAN in the head quarter

• Commissioning own website

• ProVIding cumputers La all zones, circles & divisions.

• Computer controlled mixing plant.

• Keeping all information in the database.

3.8Advantage of Technological Development in Construction Industry

There are tremendous influences of technological development in the' field of civil
engillcering, PWD - tl", prime con~h'uction agency arc b<.'ingbenefited by adophne
these advanced technologies, Here some unigue examples of the advantages of using
hi-tech for a particular project:-

3.R.1 ,P\VDIS building 21-storicd IDEB Bhab<lnat Kakrail, lJhak,L At the first phase, 4-
storied academic Bhaban with 2-hasement floor wiUbe completed. Brief descriptions of
the Project: -

(I). Name

(iI). Ministry

-

-
Construction of lOEBcentral Bhaban (1stPhase)

MOHPW

(Ill), Implementing Agencv: - P W D



(IV). Estimated Cost

(Y). Plinth Area

(VI) Land -

15.86Crore

7402 Sq.-m

0.7598Acre

3.8,2Structural design of the building has done by using design software STAAD-Pro.
To design or analyze by STAAD Pro one need only to calculate load of different
elements of a structure e; g load on column, beam, slab, foundation. There are options to
&electmaterial properties (fs, fe, Es, Ed'c) in STAAl) Pro. Giving load input and
choosing materials than by a click of the mouse one can get 20 and 3D analysis of
structure, bending moment and shear force value and diagram of each component of
the structure, ddledion value, direction & dlagram and design of column, beam, slab,
and even amOunt of steel required for make the &tructure safe and economical. By
changing one or more value of analysis one can gd a quite new and a1l-outanalysis and
design with in a few hour. So numbers of options there to analj'?,('a structure to select a
righl most design. Some Ilnique advantage of STAADPro; _

• 20 modeling
• -'lDmodehng
• BM& Sf.niue, dia!:,'ramof each member of a structure
• Deflection diagram, direction and value.
• Window based easy operating system.
• Amount and size of steel rC<.Juired.
• Placement of steel.
• Simulation
• Time &avings,

Study shows that to complete a structural design by STAAl) pro rather than
doing the samf' job tradition<:tllyas done manually using calculator, save time and
money. It found th<:tt16 working days were requircd to complete the structural design
of lOEB Bhaban using STAAD pro. To do the same m~nuillly more or IeS&65 days
would have to be need. 70% - 80% time was sa':73 only by availing tcdmological
dc, elopment of design software.

If this time savings is converted into mont-tan value we fou"c <:tremarkable
saving&of cost. One SUE,One XEN,One SE,who wen- behind the strl1ctural design of
IDHJ bhaban



TableShowingMoney Savings usingSTAAD PRO Software

Human Resource Savings:

Av. Daily salary of SE TK365/-

M Daily salary ofEE TK320/-

Av. Daily salary of SDE TK253/-

Total salary paid for design to SE,EE,SDE TK15008/-
usi;g '5")AADPRO

u

06 dav~)
If the saml' done manlJall~s~alarywill TK609701-

required (65days
Monev sa\'ed 75%

Time savi~(workin". Javs) 49

3,8.3 Savings of Materials (Concrete & Cement): It is found that to desi!:,'11a tall
structure like lOEB, Bhaban big size of column, beam etc, were need by using
conventional technology and materials To reduce size of the differ('nt compooent5 of
structure, hence to reduc(' the cost, advantaw' uf the devc:lopment of construction
technology and high strength materials have os('d.

l€t's consider the case of basement column, Initially size of the column deigned as
50'"x50".When decision taken to reduce the size by applying developl'd technology i,e.
admixture to increase concrete strength the size re-designed as 40'"x40". To do this i.e,
to enhonce concrete str('ng-th v"ry sophisticated and hi-tech product concrete
admixtures, Rebuild -1000 & Pozohth 322N us('d. These admixtures increase concrde
workability and as a result C"oncretestrength roses to 4500 psi which is normally 2500
psi- 30()Opsi, Consequently this high strength concrete hl'lpeJ to reducl' total volume of
concrde, Concrett' ~,lVingssaved construction cost,

No. Of 50"x50" size ["('!umnat first bas'-'ment

11.\,height of the column

Volume of concrete of (50"x50) size colunm

Cost of 50"x50" column

=30

=15 ft

=7812,50cit

=TK1668187/00



Volume of concrete of (40"x 40") size column

Cost of 40" x 40" column

Concrete saved

Concrete cost saved

Ext. (ost to make concrete 4500p~i

Net Cost saved

Percent saved

= 4999.50eft

= TKI067714jOO

=2813eft

= TK600473j00

=TK59643j 00

=TK540830jOO

=32%

This ~avings only due to the development of technolor;ks thilt used by PV'lD,
Now. Jf the whole structure is considered the savings will be remarkable. So
tc<~hnologicalde\"elopments snve money & time.

3.8,4Savings on Reinforcement: In case of steel that used in thISstructure we find
hu)';e saving~. LeI's con~idl'r the steel u~ed in foundation of the said building. High
strength sted of 60 grade (415MPa) has used in foundation, beam, column and other
parts. But in normal edse 40 grade steel is used, Advance technology required
pmducing 60 grade steel, because carbon, sulphcr, phosphorous cantl.nt of this steels i~
to be maintained cardully, Only few steel indust,;"s having this hi-tffh. Using 60
grade steel instead of 40 grade ~avillgs is about 30%of steel amount and hence 30%of
cost. For an example of foundation (Raft found<ltion).

Tobl steel used
If 40 grade steel use,st~cl need
Steel saved
Unit cost of steel
CObtof steel
Cost saved
Percent cost savings

= 96 quintal
=125quintal
=29 quintal
=TKJ302j quintal
=TK:"I16992jOO
=TK95758jOO
= 30%

3.7.5Desil,'11of reinforc~ concrete structures can be performed by either two alternative
method~ -WSD (working stress design) - that dIrects attention to ~tress conditions of the'
memberb under working load and USD (ultimate strength desi!:,'n)_ focu~es on the
strength capacity of the member at conditions corresponding to failure, PWD ISnow
following USDmethod. In implementation fael' of structure, designed by USDmethod,



"good workmanship is very important. Materials properties, methods of concrete
mixing, conveying, placing of concrete, compacting, curing, and e.t,c. all play vital role
to avail the benefit of USDmethod. As we discuss earlier, FWD is using modern
construction and material testing equipment -mixture machinc, vibrator, belt conveyor,
lift conveyor, earth excavator, bulldozer, grader, etc, Ultimate benefit of using USD is
reduction of malerials used, i,e, reduction of cost. Study made by PWD shows that huge
savings reduce proje<:t cost remarkably. Here is the chart of savings: _

Table Showins Concrete and Steel savings Using USD Method

Member Concrete Sted
Savings Sewings

Slab 11% 21%

Rectangular Beam - 26%

L - Beam - 42%

Column 29% 20%

Footing 5% 29%

Pile Cape - 22%

Mat Foundation 5'70 20%

[ Pile - lS%

1M: 11,,,,~,, "I r<ce memb"" oy W511& liSD m,to"J,
P\VU 1098

It was said earlj('r that PWD is wang modern hi-tech construction machlnCS &
C'quipmcnt whieh help to reduce cost, lime and ensuring quality. Hen.' is all another
cxampk how technologic.,! development hdping reduction of cost.

3.8.0 As dlS(U~sed earlier that lOEB Bhaban i~ a double basemcnt hi-raised building
wilh mat foundation. 20 feel decp excavation had been made and thb bulk amount of
curtailed earth werc (Jrried from site to a distann, of 15 kilomder by modern Dumping
Truck. Push and Bucket Dozer were used for excavation of earth.



Here is an analysis of doing this job with modern technology and manually:

(m.antity of excavated eilrth = 485000eft

For excavating 100 eft of earth, labor required =18nos

For excavation 485000 eft of C'arthlabor required =87300nos
)I.'loneyneC'd = TK698~000/00
For earth cutting 2 to 4 nos. of labor can work in an area of 100sft
If S(}() labor work a day time required ""175days
One excavator ('1mexcavate 4-5-thousand eft earth per day
Two excavators worked at the site
Time reljuired for earth cutting by excavator = 54 days
Hire charge of excavator and others = TK7000_ TK 9000 per day
Cost of earth culting by excavator = 'I'K432000/00
Percent of cost savings due tu earth cutting by ('xcaviltur= 94%
Time saved = 69%

3,9 Technology ofHazllrd Minimization

Public Works Department is the prime construction agency in th(' counhT. It constructs
low, medium and hi-raised residential, corrunercial, hospital and othf'r buildings. It has
been quite in almost all a~pC'cts0 f construction: from tall buildings in the capital to
cyclone shelter~ in the remote otfshore islands lo national monuments, sporh; and
n'(Teational facilities as well as other complexes.
Acti\'itie~ of pwd are spread throughout the length and brc~dth of the country. Our
country i~geographkaJly located in the earthquake prone area. Country ISdivided into
lhree l'arthqu~ke zones. Structures i,l the earth quake zone 'I having severe threal to
earth qU<lkedamage. fire, cvclone, flood can also cause catastrophe to the buildings. An
unsafe x-ra)"room of a hospital may be cause of radiation spread out or an unplanned
building may cause threat to the overJIl environment of the are~ I'ublic places like hall
room. auditorium, mo~que if not properly designed can cause aqudtic problem
Different technologies <lrebemg llsed by P\iVD at th,' "e~ign stage and at the time of
con~h'uctlonto minimize lns~esfor any failure 'llld also reduce the probability of failure.

3.9.1 Earth Ouake

Based on the severity of the pmbable intensily of seismic ground molion and damages
Bangladesh ha~ been divided into thr('e m.'ismiczones i.e. zone 1, zone 2 & zone 3 with



zone 3 being the most severe. Here dre names of the districts that have fallen under
these ?,ones:

Zone3 Gn.'ater Sylhd, Bogra, Lalmonirhat,
Brammanbaria

Zone 2 Greater Dhaka, CommilJa, Chittagong, Rangpur,
Dinajpur

I Zone 1 Greater Khulna, Barishal, Jessore, Noakhali,
Kustia

--

rw]) b giving due emphasis on designing and constructing of an earthquake resist
structure. It strictly follows Bangladesh Nalional Building Code, ACI code to minimize
the damagc and hazard of probable quake, These arc the measures and !cchnologies
followed by PWD at design stage and construction time:

• Strong column and week lx'am
• Symmetric building plan
• 20 & 3D computer simulation
• Fr,nne structure
• Rich concrete
• Raft foundation
• More spacious expansion joint
• No masonry building more than 40 to 50 feel height.
• Close stirrup placing <l!the joints
• Continuous lintel
• Close lie placing at the joints
• No un-reinforccd masonry building in the scismic zone:' & 2.

3.9.2 Environment

PWD is con~tructint;:no~, of structures - residential (0 commercial, hospItal, police
station, jail, monuments and miln)' othcr&,According to the Environmental
Conservation Polin' -1"% and Environmental Conservation Act 1997 like other god,
and privale agency ]>\II,'Dhave to collect NOC (No objeClJoncertificate) from the
ministry o[ fore8t and environment [or con&lructionof six storied or more height
buildines. This NOC gIV('nwith the condition thJt the structure will not bc the potenhal
thrl'al to environment. Initial impolcl to the environmental is reported by preparing a
report - lEE (lllltini Envirorunental Examiniltion). To prepnl'ClEE things con&idered are:

Locdtiun: Location of the structure, whelhc( it is IncJted in fnrest, wet land,
em'll'omnental protcded arcn or disturbing em system.

."



"Con~truction; At the time of construction is structure creating any pollution to the air,
water, soil, sound.
Operation: Liquid and solid waste producing by the users

Basis of these reports if the structure considered creating potential threat to the
environment EIA (Unvironmcntallmpact Analysis) will have to done. For this impact
analysis detail experiments are done - measuring effect on the water base line, location
of the tn'Mmen! plant, BOn, COD, TS, 55, turbidity, pH, odor, color, sulfur, Sox, Nox,
C02, 11015(' level. Structurc5 are categorized according to their threat to thE'enviroruncnl
as:
Green: No threat to environment
Orange A: Imparting little threat to environment
Orilnge B: Imparting moderat<- threat to eovirorunent
Red: Imparting potential Ihn'at to environment

Public works department being a goyernment organization yiolating envirorunental
conservation act by not ~e'(,king permission from ministry of envirorunent. No
environmental assessment impact has so far made by PWD.

3,9.3 Firf'

Structures like hospital, warehouse, tall building, public places are under threat of fire'
atlack. New lTend in our capital city b to build hi- raised building and PWD is not out
of this fever. At th(, time of initiating a project extra arrangement for fire fighting is
taken into account and abo at the design stage minimization of fire ha,mrd considered.
Arrangemenls that <lyetaken are:

• Fire hydrant.
• Fire extinguisher.
• Smoke detector
• Fire cllarm
• AllernMive outlet
• Wide and spacious stair
• Safe and quality electrical fittings.
• I\utornatie waleI' spnngal.

3.9.4Radialion

P\VI) consh'uct and rnJintain hospitals and medical colleges. Most of the colleges hJVC
atomic medical center and hospItals have x-ray & atomic radiation treahnent facilities.
X-ray machines, cobalt machine and othcr~ lhat radiate Alpha, Beta or Gamma rays
may cause health hazard if radiation come outside. Some rays arc so dangerous may
cause



cann;r. Some special arrangements are made by PWD to protect out coming of these
rays:

•
•
•
•
•
•
•

24" - 30" thick brick wall
12" - 24" thick RCC wall
More slab thickness
Rich concrde
Sleel plate protection
J(ubber £loor
Single door and no window in room

We are v('ry much familiar with flood hazards. All most every year millions of
f1oodwate'r rolled ov('r this land. This catastrophic f1"ndcauses huge losses to the
humane life and prop('rties. Consid('ring this PWD follows some rules to minimize
flood hazards. Usually followed rules are:

• Keeping P.L of building above HFL.
• l~ctaining wall
• Keeping record~ of HfL

3.9.6 C1jdone

Our coastal distrids face attacks of gusty wind, wakr upsurge, and high tide several
times every year. FWD havinp; l'xperienced by constructing cyclone centers first in the
country considering these catastrophe at the time of design as well as construction
stage's.New design softwnre is being use for 3D simulation of extra ordinary wind
pressure. Technologies used usually are:

• 3D-computer simulation for wind pressure'.
• Rich concrete
• Frame structure
• No partition wall at the ground floor.

3.9.7 Salinity

Techllolof:,'yuse to save damage of the structures from saline attack is:
• More concrete covering
• Rich concrete.



3.9.8 Sound
If proper treatments are not done to minimize sound pollution's especially for the
public gathering places acoustic problems will must produce. Technology uses to
minimize sound hazards are:
• More room height
• Maximum surface area
• Temporary or semi permanent roof
• Use of sound absorbing materials.



CHAPTER 4
Observations & Remarks: Organizational Management cf PWD

4.1Management Process

4.1.1 P/l1nniu'l: PWD hos a strong planing cell heoded by the Addl. Chief
Engineer, Planing and Special Projects (P & SP),Two Circles, each headed by a
superintending engineer, four executive engineer, eight sub-divisional engineer
and reloted non-technical persons orc working to set goals and finding methods
of proc(.'duresto ochieve the goals Chief Engincer is monitoring and guiding to
have-correctiveoctions for according in a ~ystemalicmanner

4.1.2 Organizing rWD i~a well organized govt. regulatory dcpartment.
PWD runs under gov!. ~etrule~& regulations. Allocation of jobs, authority, and
respon~ibiJiticseverything is well defined. Financial & odministrative powcr,
ruks of expenditure, allocotion of bu~iness,etc. are well described in the public
works Accounts Code (/\-Code) & public works Deparhnenlal Code (D-code),
BookofSpecificalionand Code ofPractin,.

4.1.3/.eadin'l: Top manage-rnenlof PWD is doing this vital Job- is leading
the department. Leaders here come according to their seniority and actuolly
leading h the part of their dbignated duties Like other government
organizations in PWD leaders not born but comes through foiiowing pre-
ddined WdYS .There is a little chance, to influence and motivate employees by
government made lead('r.

4.1.4 Controlling: There is guvernment ~el perfol'm~ncemeasurement method
for the govt. employees, Annual Confidcntial Report (A C R) for the gazetted
officers anu serVI("Cbook for non gazetted employees, In mo~tof the cases this
/\CR & Service Book used as 0 tuols for repression of the subordinates by the
authority 1\ ~lrong controlling cell exist~in rWD leaded by the Add, C I:;(Estab
& Co-ordinal, S. E (Establishment) & S.E (Co-ordin~tion) are selting process &
standard tcsting Job and measuring performance



4,2 Fayol's Principles of Management and PWD

Fayol's 14 principles of management arl' not all followed by PWD. Some of them
are seen working well and some are nut by PWDm,.•1agernent:

1) PWD- not always deployed experts on their own field. In some cases
experts get preferences to work in their field of expl'rtise,

2) Authority is clear and distinct by go\'t. rules amI regulations. Formdl
authority is given by the govt.

3) Lack of discipline, found likes other public organizations. Welfare
associoltiun,trade unions, etc are-sumehow disrupting smooth operation
of the organization.

4) Chain of command is clear and well defined.

5) Directions_all the time does not come from one boss.

Ii) Employees interest get more importancl' then the interest of the
organi<:alion,

7) Compensakms are not good.lt all like-olher govt., organization.

8) Power and authority is very much concentrated to th••top-level
managem<'llt. Corruption's, delay and indisipline found in many cases,

9) Hieral',hy is clearly defined and well structured.

10) EmpJoyl'e's are not in their Jobs and positions where they are suiled.

11) S"hordinates don't get equal judgment from their boss, Pavoritism and
nepOlism, prevailing in PWD.

12) Employees enjoy a stable sihJalion. AHull' chance of loosing job suddenly
and withoul following kng!hy and time-consuming legal procedures.

13) Employees are llO!gl\'en freedom to conceive and carry out their own
plans



"14) Scope of promotions, are limited and initiatives for boosting team spirit
are not found.

4.3 PWD -McGregor's" X" type organization

According to Me Cregor,s theory X and theory Y PWD is very much close to
the assumptions of theory X.

• Employ('('g don't do their job willingly.

• Coercion necded to motivate employ('c~.

• EmploYees could be motivated by money or force.

• Employ('e~ don't relish work and eagerly approach work as there is on $Cope
for develop one's Own nt'"tive capaClticq.

• Work seems distasteful to the employees_

4.4 PWD Management - Consisting of "Tall Hierarchy"

Although trend in the recent years is to move towilrd f1ilttcr organizational
hierarchies, FWD inhl'rited 'taIl hierarchy' like other government organization's
structurc. Due [0 having a tollJ organizational structure ,FWD is facing some
problems H'gilrding it's manae('r;al processes:

• Sp,','d of decision ffinking is relati\,cly ~low.

• Relatiooships b€tween employee~ at different levels are week and sometimes
no relMions between top Icvd and lower kvcl of management

• i"ong chain of command slows down dccbion making process.

• Too many levl'ls b",t""'een the highest and the lowest managers,

• Loosing Compctitivene~s as most of the decision take months even year~,



'"• Creativity and knowledge of lower level managers have little scope to apply.

• Close monitoring by the top management not done.

4.3 PWD - Functional Organization

We discussed earlier that every formal- organization has a structure.
Organizational activities are divided, classified und entrusted according to
the organization s structure, As a public enterprise org-anagram, charter of
duties of employees, rules of businc% of PWD are all governed by the
government. According 10 the types of organizational structure, pwd is
very close to the type of a functional organization. Chief Engineer, PWD is
the CEO or Top Authority! Manager, and Add!. C E, S,B, E E working in
diffc[l'lll Zones, Circles or Divisions are performing dubes according to the
functions set by the governmcnt.

Organization is divided by the functions from it's top to the bottom
mannr;ement. Add. C E (F.st.lbli~hment)Add. CE. (P&SP) 5E(Co-ordillation), 5E
(Development), and for all oth,'r positions charter of duties / functions of
officers nrc clearly defined.

4.6 Management style of PVVDalso follow "Product / market
organization' characteristics:

Some parts of public works deparhl1enl are engaged in particular jobs. FWD
de~igJlwings arc doing structural designs & w(' can say design a product of
FVVD.50 P\VD is a product! market type organization al~o Hprp is the
management of design wing:
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There is also division by (ustomer & division by geography, Health
wing of rWD is only engaged in works of the health ministry and four zonal
offices are scrving for the concern local district,. Here ar.c the management of
PPC and Zones:
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4.7P W D ---- Formal Organization;-

PWD b a govlOrnment regulatory department. Chief Engineer is the tecImical
advisor of the governmenl and Executive Engineers in thlOdistrict level enjoy
the statu~ ofCore Officer along with D.C, S r, D J, & c.s P WD is a formal
organization ["'cause :-

• P W [) ha, a hierarchical structure and guided by the govt. set rules and
regulations.

• Have clear chain ot command

• Rules of Business given p"vn the formal authority.

• Relaiionship~between members of P W 0 i~formaL

• Clear descriptions of authority and responsibility have describ€d ill the
"Account Code" & 'f),'partmentaICode'.

• Executivc I:ngineers d in the working divisions r('serve the power of
drawing & disbursement (D. D Power) of god. exchcquer.

4,8 Changes or Mana!lemcut Time To Time To Cope With TIle
Changing Situations.

4.8.1Significant changlO~made byCombininE:Central l'ngineer Servicc ( IWWD)
and Ban!;ladesh l'ngincers Service (Buildine:directorate) togcth('r 111 i977 as
Public Works Department :-

i. Fost of the Chief Engineer (Building) converted as Chid Engineer PVVD.

2, On" more post of Addl. Chief Engmeer introduced and milde It 3.

3. One more post of Deputy Chief Engineer introduced to make it 3.

.1. 10 new circi(>screated and consequently 10 more post of Superintending
Engineer crcakd pnd made it 32.



5. Post of 3 Asstt Chief Engineerabolished.

6. 32new posts for the ExecutiveEngineer introduced

7. Post of Asstt. Executive :Engineerabolished.

R. Post for the Sub-divisional Engineer introduced newly and put them under
direct control of the ExecutiveEngineer.

9. Combined
364,which

post of Sub-divisional Engineer & Asstt Enginecr had made a~
was Asstt Eng-inerr-200and Asstt ExecutiveEngineer-17,before.

J O. Post of the Chid Architect, Go\'t. of Bangladesh abolished. Considering the
directorate of architecl as a special wing of PWD headed by an Addl.
Chief Architect under adminish'ative control of C E,PWD.

4.9 SignHicant Changes made in organizational Management by the Enam
Committee Re-organization in 1984.

1, Four zones - Dhaka, Khulna, Chittagong & Rajshilhi had been
establi~hed. Each heildcd by an Addl. Chief Engin('{'r - who is the
administrative chief of thM zone and enjoy the (Oncurrent power of the
chid engineer,

2. Circle's which arc headed by thc Superintending Engineers have come
uncI"r zonal administrative control.

3. Posl of:' Dy. Chid Engineer abolished.

4. Post of Executive Engineershave incrc%ed from 101lo 125,

;), Post of Town Planner and Assll. Town Planners had abolished

6. Director,ltc of Architecture, which WilSunder administrative control of
Chief Engineer rWD h~ve isolated and emerged as an indcpendent
department.

7. Status of :; l) E and A E post, m~J", changed and S D E Post !,>iven
higher rank but beforethat both S D E & AEwere the same rank. This
wa~ done, to make P\VD managerial tire similar with the managerial
tire of other cadre.

•



-
8. Resource divisions at chittagong & khulna had came under operational

control of concern zone.

9, Total post of 50 E plus A E have been increased from 304 to 423,where
255 h>ivento the S 0 E and 168 for the A E

10. Six tire of managerial system introduced.

4.10 Some Remarkable
Reorganization

Short Coming of Enam Committee's

1) 1'WOlost it's control over Directorah; of Architecture. It found in m"ny
cases that delaying, completion, starting of the development projects arc due to
not getting architectural drawings in t1ille. As because, Department of
Architecture be<::ameindependent, 1'WI) can only request for the drawings.
PV'VDhave tnoen answering to the requiring bodies for implementation,
delaying. Requiring authorities know PWD as the sale executing authority
and get PWDonly in the field. PWD can't take any administrative action for nol
getting drawings from the Deparhnent of Architect. This ~ituation is jamming
[he smooth starling and completion of ~prujITt.

2) 1611posts for the Assistant Engineers, are not sufficient enough, because it's
immedIate upp"r Post 5 D :Eis 425, which i~ mueb more than that. But in
normal case lower I"vd Posb are more than upper level. This "bnormality
creating problem~-

• Recruitment of Assistant Engineers are comparatively few than ollwr cadre_

• Assi~tant Engineers are holding the current ch~rge~ of Sub-Divisional
Enp;ineers,

• Sub-Assistant Engineers are holdinp;current charges of Assistant Engineers,



4 11 Organizational Behavior and Present Sii:uation in PWD

(1) Absenteeism of the PWD's employees is alarming. Flow of work is :..eillg
disrupted and important decisions an: being delayed due to the irregular and
late present at the working place.

(2) Like other government organi7ation rWD has no effective tool~ to measure
employees efficiency, productivity, performanee. As il result overall
performanee of the departrrll'nt is decreasing day by day.

(3) Attitude of the employees toward job satisfaetion is negative. Employees
believed to receive v('ry poor remunt'l"oltion.

(4) Employees' commitment to their orf;anization b week. Most of the employees
holveIiHleidea about organization goal.

(5) Halo Effect is very much prominent in the department. Employee are judged
on the bdsis ot loyalty, obedience, adulation ralh"", considering their
knowledge, intelligence, skill, professionalism, discipline,

(6) Members of FWD are less motivated to the organizational development. They
seen very much keen to achieve personal benefit Due tofailure of the
leadership intensity, din'{"tionand pe1"si~tenceof efforts of the employee
toward attaining organi7ationa! goal is found poor,

(7) No existence of QU<llityCircle in PWD. There is no scope of sharillg areas of
re~pOll5ibilities.Problem'i arc solved by the administrative actions. Mu~t of
the case decisions are not taken by making comprehensive diSCUSSIOnwith
the experts, In PWD bosses run thjng~ and employee do.

(8) Chain CorrununicatJon folIow~d in P\.-\,lD,No one can communicate directly
to the chId executive bv p<lssingh,S immediate boss, Strong chain of
command exists.

(9) Lcth'r is stilI m<lincommuniCiltion medium, Telephone, circular, buIIetm are
also used. Rec('ntly t<lx-maill ,i\N, are coming imu usc.



~
(10) Management of PWD enjoy legitimate power as it is a formal organization

and having a clear hierarchy. Leadership comes here following pre-defined
seniority and hierarchy_ To establish a visionary leadership no efforts arc seen
to be taken. Organization runs through government set rules and regulations.

(11) Performance evaluation svstem is backdated and unscientific. Those
receive favorable evaluation that keeps good relation with their Boss, Most of
the time boss uses it as a means of repression.

(12) Organizational politics in rWD is hampering smooth running and also
polluting internal cnvironmen1. Reduction of rCSO\l\"CCS, unclear (v<lluatiofl
~ystcm, limited SCOP('of promotion, is encouraging staffs to engage in
politic~,

(t1) Impression Management tecJmiques Me found to be followed for personal
eain, promotion, posting, power, Employees are engaged in flattery activities
to gain top manae-<,rnent favor rather thim improving performance and do the
job accordingly

(14) PWD is a hie-hi)" centralized organization. Most of the time top
management make all the decisions and lower level just carry out.

(15) Numbers of Collective Bargaining Agencies (eBA) arc active here. These
unions are influencing recruitment, promotion, posting, fund allotment,
lender bidding, supply, purchase, job design, and policy making. They are
making anarchy by making procession, chanhng slogans, holding meeting at
office hour and office premise~. Union leaders usuallv do not come to their
office and bound others to follow them. Thev are found to engaged in
activities for personal interest.



CHAPTERS

Observations & Remarks: Technological Development and PWD

5.1 Some Important Buildinr:Materials and TechnoluVes ofIndustrial Age

• Brick
• Stone
• Lime
• Stl'cJ
• Cement mort~r
• Lime mortar
• Cement cuncrete
• Lime connete
• Reinforced cemtentconnete
• Lond bearing wall foundation
• Arch
• Wooden pJie
• Wooden dool",window
• Steel Joi~t
• Mixhue machine
• Vibrator
• Truss
• Plaskring
• Round pan
• 10"/15"/20'. /mor(' thick wall
• 10"/15"/ morc room height



5.2 Some Important BuildingMaterials and Technologies oOnfonnation Age

• High strength steel
• High stnmgth concrete
• Concrete hollow block
• Mat/Raft foundation
• High raised building
• Pre cast/Cast in silu pilling
• Aluminum Joor, window
• Plastic door, window
• Steel ~hal'lering
• Computer controlled mixing plant
• B('ltconveyed concrete
• Chl'mical admixture
• Ceramics tiles
• Computer software.s for design and analysis purpose
• Auto CAD for drafting
• Weather coat
• Snowccm



5.3 Table showing technology followed and provision taken by PWD
to protect/minimize different hazards:

Earthquake Frame stru,'ture, mat foundation, close placement
of stirrup and tie, strong column & week beam,
continuous lintel, s)'lT'.~etricbuilding, spacious
ex"unsion ;oint, rich conere!c, BNBC,ACI

Environment No assessments made
rire Fire extinguisher, fire hydrant, wide stair, smoke

detector, fire alarm
Radiation More thick wall, rich concrete, steel plate

..ErotC'Ction,more slab thickness, rubber floor
Sound More room height, more surface area, sound

absorbino-materiab, temrorarv roof
Saline More concrete coveri~ rich concrete
Flood Hich concrete, PL above HFL, keeping flood

records
Cyclone Rich concrete, computer SImulation, no partition

wall ~t GF,
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5.6 Cost Savings using 60 grade steel
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5.17:Budget for Building Maintenance
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CHAPTER-6

Recommendation and Conclusion

6.1 Recommendations.

1. Status of the post of C E should upgrade and make equivalent to the
Secretary of the Minbtry and renamed as Director General of PWD.

2. Individual wings according to the major heads of works should be
introduced like C E ( Health) CE (Homes) CE ( Judicial ) CE
(Establishment) CE(Social Welfare) e.t.C.Posts::~ mentioned above arc to be
created and they should given enough Power I authority to look after his
matters This will facilitate smooth implementation of the development
Projectsand dose co-ordination with the concern ministry.

3. In order to perform the public work function at the up-zilla, officeof the asst.
engineer should be established at the up-zi11a level and this will eliminate
the present bottle neck of looking after rural area work from district.

4. Head Quarter level sel up should make strong enough. PWD is responsible

for construction and maintenance of more than tvventy ministries of the

Goverrunent of Bangladesh. So the department has to maintain dose

relationship with its client ministrles, has to keep accounts and allocate funds

in separate head to the field officesof all these ministries. It not at all an easy

task to do and only two superintending engine<.-darc there to do this job on

behalf of Chief Engineer without being supported by any executive engineer

or assistant enh>ineer.Some time it happens that tvvo or three meetings at

dIfferent mini<;triesfall at the same date and time and it become impossible to

attend all meetings for one superintending engineer ( Development) or one



"superintending enginecr(co-ordination). On the other hand, superintending

engineer (establishment) has to handle the eslablislunent related work Without

being supported by any executive engineer or any assistant engineer. Again the

there arc six design divisions under &0 circle ai<ied by the assistance of 12

assistant/sub-divisional engineers to take care of the design of buildings for

more than twenty ministries which arc spread al1over the country.

5. Continuous training program shall have to start immediately. Technology

changes very rapidly in the present days and it is almost imperative to update

the knowledge of the officers after every regular intervaL But unfortunately

training has been neglected in PWD for long time. The department is almost

150 years old it is a matter of great regret that PWD does not have any

training institute of its own.

6. Dependency on Department of Architecture sh0'lld be reduced. PVVDhas to

depend on Department of Architecture for the architectural designs and

Drawings of the devdopment projects. As Department of ArehUrxtuTE,'is a

separate department, the chief engineer PWD has no control over them. It has

become a common practice that 1'"I'VDhas to wait month after month to get

the architectural drawing from Department of Architecture. Some of the main

reasons are the shortage of skilled architect and lack of logistic support

available to them. But the major complain against the architect is that they do

private practice and pay less attention to their regular job.
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••
7. Dela)' in Design Divisions tri~ to be avoid. There nrc only six design

divisions in PWD to perform d<'Sign of the whole country lind it is IIcommon

complain from the field level officcn; of the department that they do not get

design from the design divisions in time and have to pursue. There is also

complain like the lIrchitt'C\ thai the design people i1rc also involved in private

practice and hence pay le5s attention to their ll'guJIlr work.

•

,

8. CD-<lrdinlltion between PWD and client ministries should be strengthen.

There is lack of co-ordination between the PWD and the client ministries.

Sometimes there exist genuine causes which hamper the progress of the

project. Bul liS the client ministries are not informed of the problem in ti:':'l<l,

they cannot perceive the situation and this creates confusion llnd put the

goodwill of the department at stake.

•

,

9. Information System hil\'C to be ITUIdc free and mooem. This is the age of

computer lind information tC'Chnology. But the department has not been

equipped with the mooem tools of keeping and sending information.

Communication is mainly ba~d on postal system which t."lkcsa lot of time.

Some time Fax is being used but ils use is limited. The de~rtment docs not

have llny computer netwnrking 50 that information can be llccessed from

anywhere with the click of a button. This old system of communiclltion is

another important factor to slow down the pace of work.

10. Negative attitude toward new te<:hnology must be changed. The lower and

middle class subordinates of the department have a negative attitude toward

the introduction of new technology. There is a fear that they may loose job if

new technology like computer can make its road into the department. Some

___ ._0 ••_._- ~ __ .' _'r~



"15. Materials testing laboratory is to b€ established with all executive engineers

offices of the district.. Although PWD is a department of about 150years old,

it is a matter of great regret that the department does not have any testing

laboratory of its own and has to rdy on other external agencies which are

beyond the reach of PWD.The materials te~ting l~boratory should be allowed

to run on commerCIalbasis, which i~being prJcticed by the LGED. This will

ensure the quality of work and thus subsequently the accountability imd the

department will he strengthen.

16. Modern Tools, Technology, Equipment arc to be introduced through out the

department at it's all stages. This will strengthen the corrununication and

decision making process and as a result the overall efficiency of the department

will be increased.

17. Intensive training of Building Service Engineering should start for PWD

engineers. This will facilitate proper and economic maintenance and also will

give additional life to the buildings. Foreign training on building

mr.intenance and house keeping also to be provided.

18.No amendment should be made on present rules of business. This will ensure

standard and quality of works and save government money.

19.Permission for appointment of consultant to be given by MOHPW for

training PWD personnel, preparing architectural & structural drawings,

biddIng documents. This will help to get drawings and documents timely and

this will help reducing cost and completion time.

20. Close communication with the requiring agencies is to be maintained. This

will be helpful to minimize gaps and enhancing relations with other

ministries and also will boost-up PWD's image.



21. Detail drawings, designs, documents and also fund are to be ready before
floating tender notice and starting the execution of works. This will ensure
completion of a project within the stipulated time and amount of costing.



6.2 Conclusion

Having started it's journey about two centuries ago Public Works Depilrlment
still playing the pivotal role in the construction industry. With its work speed
right across the country PWD has virtually laid the nucleus for the country's
physical infrastructure. With it's 200year~ time PiND experienced changes of its
management style. Its organogram changed several times to meet the demand of
time. Present PVITD from it's creation was named and renamed time to time.
Present PWD falling under ministry of housing and public works had
experienced working under different authority and ministry. At one time
military board was concern for all public works matter. Once it was under
military board, lahar division, mines and power division. It passed British rule,
Pakistan period with different organizational style. In independent Bangladesh
PVITD management also changed several times. All changes were made with the
to withstand new challenges and to cope with the evolved situations. Present
management of PVITD is still need to he change. So this chanh>ingis a continuous
process and PVITD must keep an eye to the global changes. PWD is thinking
about reform i.e. re- arrange its management, manpuwer, training, recruitment
and also downsizing to reduce operational cost and increasing efficiency.

Once all the branches of development works were under PWD _ the railway,
water development hoard, power, mining, port, navigation, t & t, postal, health,
education, roads, bridges, cantonments, and others. By the passage of time PWD
evolved as a specialized building construction agency. ln this time of
specialization and competition PiND is leaving no stone untumed to keep it's
reputation all high. Failure to keep the pace of reform and development PWD
may become the part of the past history.

In this ever changing world technological life cycle is reducing dramatically. To
day's latest technology is becoming obsolete tomorrow. New technology and
materials are continuously coming in the construction industry. New design
software is introducing and even robot has come into use for sophisticated and
risky construction job in developed countries. PiND is adopting and keen to
acquire new and advance technologies for the sake or it's own existence and
wellbeing of the country.
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