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ABSTRACT

The project work considers the building construction problems

in Bangladesh. The study has been carried out to evaluate the

present state of bUilding construction problems faced by the owners,

builders and different construction agencies in BlIDgladesh. A field

survey has been conducted lilIlongvarious construction firms lIDd

individuaJs engaged in various construction projectsin order to gather

information about construction problems being faced by them. This

has been further substantiated by direct survey of construction

sites at Rajshahi, Joypurhat, Natore, Kushti., Jessore, Khulna lIDd

Dhaka city. To evaluate the type of problems, information were

collected about construction materials, equipments and m~thods

adopted by the various construction organizations. It has been

observed that the level of mechanization in bUilding construction

practice in Bangladesh is still at a low ebb. Even p:'X>per lIDd economic

util ization of available materials lIDd equipments could not be

achieved due to luck of planned mQl1agement.

A wide scope has been found to exist for introducing modem

building construction techniques lIDdmethods. It has been established

that most of the building construction problems are related with

the socio economic conditions of the country. So, it is concluded

that proper mechlIDization lIDd implementation of modem building

construction technique would bring significomt economy in building

construction by improving its quality and reducing construction

time.



CIIAP1'E:11

]N l' ,if) LlUen('N

1. 1 GEi'.f Efuli.

BW1g1aJe:shis U 'le:wly born Je:vc.:loping country. No

Llevc.:lopmc.:ntcan be achie:vecl \,ithout the: Ll",velopmc.:ntof thE! bullding

inetustry. Building constructioll is very much essential in every

sphe:re of industrial grol,th like cOllunissioning of Hills, Factory,

Indu st ries etc. So construction indust ry 0 l' Bangl adesh requires serious

atte:ntion for furthe:r improvunent. The stuLly of building construction

problEIliS is nec.-'<iedin oreter to iJentify the shortcomings and find

ways W1dmeans to overcome thrcin.

The subject of building construction is rather compli-

cated in a sense that it contains differe:nt topics which Coreappare:ntly

sepnrate but are interr81ateci with ec,ch other. The various rcl",vant

components of Building construction are foundntion, column, bei:lln, roof,

wall, floor, door, window, painting, colourinG etc. JUI itwLs hnve

separate function but most of th(;lll arc depenJ(flt On ench other. If all

the itEJns arc skillfully complete:d Cobuilding woulJ function properly.

If some or one of the: cOlapone:nts are Llefective: or i'clUlty, the purpose

of the building \;111 be seriously hiJIlljJered.

'1'l1ere are llIW1Yfactors affecting the quali ty and

durability of any structure. So Llefeets mLl problEJ!JS can not be nvoided

in all respects. Eut with proper care and investigation it cm be

minimizc.-'<ito n great e:xt8J1t. In this respect, we should try to evolve



a sort of technology thrtt fits best to this country considering our

own merits, s!cill and matericls.

The nature of cll the problefls ar8 not th8 SQlfleall

over the world. It is (Uff8rwt from Gountry to country. E:vw it is

different from one part of the country to the oth8r. Fbr exwnple, some

part 0l' !3angladesh have s:uini ty probl ellis whil e most 0l' th8 area is

free from salinity, some part of Bangladesh are hilly while rest are

almost pl'lin. Again th8 bearing capacity of soil are not same allover

!3angladesh. Even it lIIay vary gr8Qtly over a single site. S01ll8wh8re it

is possible to construct tall buildings econolncally while it may not

be economically viable elsewhere. The quclity of locclly available

materials lilce !3ricks, Sand, Water ctc. ar8 not the sallie cll over the

country. On the oth8r hand SOlllCcommonproblc-ws like non availability

• of proper equiplIIwt, L,ck of skillel1 tec1111ici~;ns, financial constraints

etc. nre observed cll OV8r the country. There are IJJanyproblems and

defects fountl at the tilile of surV8Yof vurious conscruction sites md

also in bl.liLlings that has clready been completed. The post construction

probl(J:Js which may be ten:led as defects of buildings h::ls also bew

included in the study bec::lusc most of the d8fects Ul'8 due to f::lulty

construction. These hav8 bew describe,J. in the relE:vant chapt8rs.

1• 2 (1 ill ECTl VES

Day by day the nur~bE:rof buildings being constructed

is increasing in Bangladesh. NewconcE:pts and constructioncl techniques

are being introduc8d. Many beautiful and luxurious buildings are being

crc,ctE:d in various place,;. 1'h8se involve hugE:sum of money being spent
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in the consturction business. Yet, many comstructionwl defects are

quite fre(juently seen after construction of such buildings. Swlinity

in wwlls and floors, cracks in floors, wwlls, be8Jl1s, roofs etc.

soakine of water in roof slab, spwlling of concrete ilround reinforce-

ment of reinforced concrete works are only some of thall to be

mentioned. So it is very essentiwl to investigilte' the causes behind

these and the appropriate remediwl measures to be taken.

Building engineering like lTlanybranches in the

teclmicwl field is a matter of commonsense and the application of the

speciwlised Iilethods in the various lines of construction. Knovlledge

of science is very much dynQ)11icand progressive Gnd so is the case

with the techniques in builLiing construction. Without deviv.ting much

and not in a big scwle the senior officers should think of better

technique and more use of the indigenous rnateriwls of the country.

Different agmcies, organizQtions, builders are

thinking about the causes of the problems and defects of bUilding

construction facing the construction business and some research work

is being carricd out to over corne these problems and defects.

So the object of this project is to survey the vQrious

constructionwl problalls and defects faced by different agencies and

builders involved in building construction and stm-dy the effectiveness

of various r(fllediwl llIeQsures being adopted by th(fll.



103 METHODOLOGY

A field survery has been conducted among various construction
firms and individuals engaged in various construction projects in
order to gather informations about construction problems faced by
them. In this regard, written statements were collected from different
catagories of persons involved in building construction. Persons who
were unwilling or unable to provide written express!.ons were inter-
vie~d and their views were noted during discussion. A section of
people also refused expressing their views for some moral bindings.

The different catagories of persons interviewed ranged widely
in their experience in construction. Some of them were involved in
construction as builders and contractors whilo some others were
Engineers engaged in Government and semi-government organisation.
The latter group of persons are primarily involved as supervisory
staffs of the construction works. Evel\ some house owners and inmat8S
of buildings were interviewed to bring out the'post construction
problems they are facing as dwellers. A list of different catag0ries
of persons interviewed is provided in Appendix A.

Fifteen construction sites has been inspected and the problems
faced by different workers and site Engineers he.ve been thoroughly
riiscllssedand carefully noted down. The fruitful construction procedures

.and \lhich are currently being followed in Bangladesh by Public I.orks
Department (PWD) and other organisations and builders for achieving
better quality of work have been ou~lined.
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Moreover, recently completed buildings(commissioned between
last 2 to 5 years)have been inspected in places. The defects so far
observed by the occupants have been noted along with the remedial
measures taken by them or the maintenance authority. The causes of
such minds of defects have been studied and the way to overcome
them has been illustrated.

1.4 LIMITATIONS

A field survey has been carried out to evaluate the present
state of building construction problems in Bangladesh. For this a
study has been conducted among various builder and individuals related
to various construction projects. Such survey cannot be conducted
throughout Bangladesh by an individual due to limitations of time
and fund. The study was confined to Khulna and Rajshahi division
town, Jessore, Natore and Joypurhat district town and the Dhaka City.
The survey was conducted during the wet season of the year, 1990 (May
to July). So, some o~ the problems which usually show up during the
dry seasons might have gone un-mentioned. On the otherhand a few
individuals did not entertain due to some moral bindings or other
socio-economic limitations. A free and frank opinion and co-operation
of all concerned in the construction business is necessary to bring
the constructional problems to light and work out procedures for
their solution.
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CHAPTER2

FIELD SURVEY

2.1 INTroDUCTION

Field survey has been conducted in different places

of Bangladesh. Survey encompassed multiple construction projects and

individuals engaged in building construction industries in order to

gather informations about various construction problems. Problems

during the execution of the work and post construction problems has

been consideL'ad 'at the time of survey. Some completed bUilding has

also been inspected and the defects so far observed due to improper

construction has been noted.

The observation has been compiled to help the

authorities, the architects, the owners, the engineers and the

contractors involved in the building construction industry. It is

anticipated that the information gathered would benifit all concerned

in future to construct buildings which will be safer and free from

avoidable defects. In this regard, it should be apprec~ated that

there is no intention to point a finger at anyone. If the reasons

for a failure and the essence of the problems are understood and

pUblished,only then it may be said that the professionals involvedin construc1ionhavetruly

done their Job well to prevent a recurrence. It is not too much to say

that all the customary safeguards-building codes, standards,

inspection procedures, safety factors - stem from unfavourable

experiences. And methods are being continuously improved as knowledge
grows with experience.
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2.2 SUMMARY OF THE SURVEY

Inspection of different construction projects in

different places of BanGladesh has been carried out. Discussion with

construction agencies, enrrineers and builders regilrding the problans

and defects has been held. Free and franl, opinion of the occupants of

the completed bUildings were sought reGarding the: advantage:s and di s-

advantages of the building they are living in. The problems md defects,

adv<lnt<l~~es:md eli:;ndvanta{~es so far observed at the tjme of inspcction

and discussion are as follows.

1) The quality of the construction materials was not found

upto the standard specifications in many places of Bangladesh. The quality

of bricks were found to vary Hidely and \.[ere found to be substandard in

most places. Normally, the locally made bricks are used in the building

construction. The quality of bricks greatly depend on the raw e:arth used

and the proc edure followed for its manufactu re. As the local soils vary

widely in quality and the manufactu rinG technjq.u es are not standardi zed

the quality of bricks are bound. to be different in different plnces.

Some builders informed thnt they nrc using sub-standard bricks because

the standard bricks are not availablc in the locality and the carrying

cost is too much if it is collected from outside the localit~ Even,many

people are ignorant of the importance of Good quality of bricks and

sometime:s it is not possible to ascertain the qunlity of bricks because

of inadequate testing faciliti es in the locality. Most of the peopie

think that provision of a flat rate of bricl,s all O'.T(:r the country for

the purchase is respons ible for use of non-standard. locally availal1le

bricks in construction.

2) It was found almost every where that 10\'[ cjuality and

underSized mild steel rods are being used in the construction. In some

places it ~IQS found that the site engineer revised thE' design according
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to the ::lCtual dimension of the mild stecl rod. It hns be:en reported by

mcny cnd observed personally that higher size mild steel rod snaps durinr~

preparation of and hool,s. This is obviously due: to the usc of poor quality

staal for mcnufaeture of steel rods. TastinG facility in the country are

vary limited cnd the agency \"ho \Vould enforce the quality of rods that

are being sold in the marll:(lt arc not doing their job proparly. For thi s

it is very difficult to ensura the quality of rods as \Vell as construction

\"orks.

3) Different brcnds of ecmcnt cnd cemwt il~lported from

differant countries are bei.ng uSCl.:lin tha construction vlorl, in B<mgladesh.
c

Tha strength cnd setting time of differnt brands of concf)t o.re found to

be different. There is no stcndard specifico.tion to control the quality

of portland cement in Ba'1gladesh. So different agencies arc importinG

different brandsof cemcnt as per their convenience. Besides storage

facility are not standardi zed and so tha importcrs arc not storing the

cc:;nent properly. Poorly. stored cements rapidly deteriorate in quality.

On the otharhand, the we:Lghtper bag of CG11eJltarc not found as per

stcndared measurement of 50 I,g by \"eight though the worl, is being executed

considering tha standard maasurenent of the manufactural'. Dishonesty on

tha part of local businessman are also responsible for marl,ettinrr cements

which are poor in qTl1ality ,md in quantity. Adlllteration of good c<3TImts

with clay and othar impurities arc qUite comJ:Jonmalpractices \,l1icl1 surely

deteriorates the quality of cenent. TaI,ing out. a fml kilogroms of ceme.'1ts

from tha imported bags and makinrr naw bags \-lith this extracted conants

for di shonest carnings is responsible for reduction in \.wight per bag of

cement.
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4) It was also found that the measuring boxes for coarse aggregates

nnd sood are deliberately made larger thnn stnndard in some places due

to the ill motive of the contractors as well as supervising staffs. So,

the proportions of the cement are not controlled properly. All these

bad practices are serious draw bucks against good building construction.

5) The quality of snnd found in different places of Bnngladesh vary

widely. In mnny places locally available snnds are very fine (fineness

modulus around 1.0) which are not suitable for use in structural const-

ruction. But most of the construction agency are using such type of

unspecified !'ine sood on the plea. of non availability. Some agencies

are mixing coarser sood with the local soods in arbitrarily selected

proportions to get the required fineness modulus. But, due to lack of

testing facility in most places, the actual fineness modulus of the mixed

soods remain undelermi ne d.

6) The use of modem <JI1dimportoot construction equ:Lpments are very

much limited. Outside Dhaka their applications are rare. Multistoried

buildings are being constructed without mixer machine <JI1dvibrator due

to non-availability of the sLlIllein various places outside Dhaka. Although

mnny G.ovemment departments have various constructional equipments in

their store but most of them were found to be out of order during this

su rve-J. Lack 0 f experien ce <JI1dskill of the op erato rs hOOdling these

machines are mostly responsible for putting them out of order frequently.

Also, non-availability of skilled mechooics keep these machines unrepaired

for a long period of time.

7) Different types of shutterinG materials are being used in vQrious

works by different agencies <JI1dbuilders. Most of them are using wooden

shutters prepare-a from different types of timber.Use of low quality timbers

for shuttering makes it difficult to ffiQintain the size, shape <JI1dquality
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of the structural work. High prices of good quality timber and steel

shutters has incre.:sedthe use of low quality shuttering materials and

there-by deteriorating the quality of works remarkably.

8) As the soil conliition of the country varies widely,it is necessary

to investigate the exact condition of the underground soil before designing

any structure. But at the time of survey it was observed that in most

pluces,the buill1ings are being constructed without having any soil investiga-

tion. On the other hand soil test reports were found to be unreliable on

many occations. This is due to improper lllethods of testing, negligence of

testing agencies and sometimes due to shortage of time alloted by the client

for investigution. Here it may be mentioned that the underconstruction

building of central stornge depo (CSD) at Khulna collapsed in one comer.

After dismantling the collapsed part, fresh soil investigation revealed

that the bearing cupacity in that area was much lower thun what has beED

found in other bore holes for thut bUilding. Accordingly, that part of the

building was redesigned and the total structure completed ru1d is function-

ing satisfactorily. Similar type of problerns have been encountered during

the construction of collectorate building ru1dDist. Judge court building

at Nuto reo

9) Digging of foundation trenches can often create problems i1 proper

methods are not followed, During rainy season, seepage of water into the

foundation trench muy severely hrunper the foundation work. SiJes of the

trenches collupsed in some places due to improper excavation method. An

accident which caused death to a worker by collapse of the trench has been

reported in Natore.

10) It was gatIlered that construction labourers ilre not available during

the harvesting season. Hence, progress of the construction work is greatly

hrunpered during this period and this causes financial losses to the
builders.
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11) Nonnally different agencies are involved in the different types of

work in completing a building such as civil construction work, electrical

installations and sanitary anu plumbing etc. Lack of co-operation among

the various teams and inefficient supervision of the different types of

works causes serious probl<JllS in this country only to delay the whole

construction process. Sanitary contractors are suffering due to delayed

construction of the building i. e., civil \;ork. It is also observed that

there is no co-ordination between the electricGl \,ork and civil work as

a result patch marks arc found in various buildings giving unpleasent

looks to the structure.

12)Frequent rise in price of construction materials is one of the main

probl(JJl in bUilding construction industries. Many projects has been abun-

doned due to the sudden price hike of construction materials like CEment,

bric!<s, steel bQrs etc. Here it may be mentioned that the present schedule

rate of ccmentinPWDisTK1~O'OO(onE:'hundrE:'dandf()rty)onlypE:'r bag, whereas in the

market it is Tk. 220/- to Tl<. 230.00 per bi:g. For sudden ris e in price of

construction matr:rials has forced many contractors to stop their works as

there is no provision for price escalation in contract agreEffient in

Bangladesh. On the otherhand many private building construction work are

stopped before completion due to sharp rise in prices of the building

materials and no new building construction proj ect is being takrn up as

soaring prices enhances the project cost beyond the available fUnd.

13) Salinity of the builliing is very commonin Bangladesh. This acute

problall is increasing day by day. Most of the buildings in Khulna L:;one

has bE:cn affected by salinity. It has bE:en found that the plastE:r has

fallen off, paintings Lliscoloured creating problE:ffis for the residents.

Very olli buildings have bern afr-ected seriously QI1drecently complE:ted

buildings arc also uf1'ected in some places of Bangladesh. So, salinity
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has surfaced as an important problElll in bUilding industries dElllanding

immediate attention.

14) It was found that the maintenance work of various buildings are

very poor. Most 01' the people informed the author that the fund constraints

is the main cause of poor maintenance. Some opined that the inadequate

and traditional maintenance procedure is responsible for it.

15) Different types of cracking in the building was observed in variou s

places. Floor crack, wall crack, bean crack, roof crack etc. creats various

problEllls for the occupants. In some building water leakage was observed

due to the roof cracking or defective lime terracing.

161 It has been found in some buildings that the doors of stair case

( pent house) and outside windows has bem fitted in such a way that it

opens inside the room. For such wrong fixation of doors and windows, rain

water enters the room during rain accompanied by moderate winds. The

direction and slope of bath room floors has been found to be in the wrong

direction for which it rElllains wet and creats problElll for the users.

Some times rainwater enter into the room for not maintaining proper slope

in the open verandah. OmiSSion of door seals in the outside doors and

bathroom. doors are also responsible for flow of water inside -of the rooms.

This type of problem occurs due to the ignorance and carelessness of the."

masons and superviesing staffs.

17) Many doors and windows were found to have been fixed up without

proper buffer block, hinge clit, catch hook etc. Definitely, these improper

fittings makes it difficult or even impossible to keep the doors and

windows either open or closed or both.
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18) It was found at the time of survey that some building in

private sector(:;pecially out side Dhaka) are constructed without bc.ing

properly planned fmd designed by any approved architect and engineer.

Hany ancHlary facilities liere found to be absent in those cc.tegories

of bUildings planned by the owner and designed by some so culled

experienced mason(Raj-mistri). Reinforcanent provided were found to be

excessive while plucan€l1ts were :iJvproper. This certainly increases the

cost of constructj.on without [ld-ting any safety to the structure. On the

contrary ,it lIJay some time reduce the life of structure or ccll for

aJJ.itional cost tb.r pre:n:::ture repair Mel mai.'1ten[1nce.

19) Most of the contractors were found technically unsound.

The technical staff of the construction agencies were found to be

inadequate in number than what wus required. On the top of that those

present were inexperienced ma lacked in technical know hOI-lalthough

the so called paper list proved that the agency is well equiped with

adec,uute mM power. These lapses causes so many unwanted errors to show

up durine construction and the progress of the construction i.1I seriously

hvrnpererl.

20) Ballgladesh is 11 poor country' • The economic conaltion of

the people ~s very bad. Poor economy entails mmy more social problans.

Thus, the overall socio-economic conliition of the country adversely

affect the construction in-dustry in Bwngl.:JJ.esh.Unanployment problem

has grown dispmportionately over the .last decude. The lacl, of sincerity

on the part of previous governments to solve these pr-oblems has cQused

the gro\.th of mastans allover the country. ThesEJl,Hlstans d.irEctly andl

or indirectly in the na'Tleof local clubs and associ&tions extort money

from the contractors or building owners. This has seriously affected

the contractors and the individuals engaged in building construction.



CHAPTER 3

PROBLEMS OF CONSTRUCTION MATERIALS.

3-1 INTroDUCTION

The engineer can no longer be satisfied with a

superficial lmowledge of standard properties of commonlyused

m:l.terials. Many new and unusual conditions are met with omdwide

variation in properties are encountered in the practical field.

For the construction of a building, the choice of materiOlls is

very important. The materi<Jls to be selected should prove super-

ior. The choice must be based on several factors: availability

of materi<Jls, economy, ease of handling and fabrication, strength,

durability and workability. A structure must be a harmonious

blend of beauty, strength, utility and economy. To achieve this,

specification for construction materials must be laid down. In

all engineering constructions, it is imperative in the interest

of the safety and the durability of the structure that only

materials of an acceptable qu<Jlity and strength be used. The

quality control of 0111construction materials is of prime

importance to improve the quality of construction as a whole.

Selection of materiOlls for construction depends

first upon their properties in relation to intended use. The

engineer should be alert for new materi<Jls that may be developed

but he should also keep his mind receptive to possible new ways

of using existing materi<Jls. The other important considerations

are economy and availability. Preference should always be given

to the locally available materi<Jls. Some times a materials might

14
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be selected even though of :inferior quality, beca.use the right

materials is not locally available and too expensive if procured

from outside the locality. Fbr this situation, proper care should

be taken and where to use such materials to be contiously detennined

by the engineer without seriously dillllag:ingthe quality of work. If

absolutely necessary, the bare m:inimumquality of right materials

must be procured though expensive. The commonly found problEIDS and

defects regarding construction materi;ils :in Banglndesh are described

in short below.

3.2 BRICKS

Bricks available :in Bangladesh are found not to comply

with the stllndard laid down by Bangladesh Standard and Test:ing

Institute. Size of bricks procured from the Sllffiebrick field are

found to vary :in all dimensions. As such, plastering :increases to

1" or even 1~" at plalces. In the same way mortars in the brick

jo:ints can not be kept as per specification.

Due to in sufficien t soaking 0 f bricks before construction

the strength of masonry work could not be achieved. The cause of

this problan is that the water present :in the mortar losses due to

soaking the bricks for whick hydration hillllperec!..As the mortar

weakens, the brick wall pennits to dllffipness :in rainy reason and also

helps to efflorescence indirectly. So, for better quality work all

bricks should be soaked :in water for at least 12 hours before use

in masonry work. The cessation of bubbles through the water is an

indication 0 f saturation be:ing campIet e•
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3.3 CEHENT

Cement is one of the most jJ11portant building construction

materials. It exhibit different properties and characteristics

depending upon their chemical compositions. By ch2l1ging J;he fineness

of grinding or the oxides compositions, cement can be made to exhibit

different properties according to the requirenent of work.

For using cement in jJ11portant and major works it is better

to test the cement in the laboratory to confirm the requirements of

the standard specifications with respect to its physical and chemical

properties. No doubt, such confirmaticns might have been done in the

factory laboratory before marketing. But the cement may deteriorate

in quality during transportation and storage prior to its use in work.

This is frequently observed in Bangladesh. So, cement must be carefully

stored. the bugs being raised off the floor so as to keep them as

free from moisture as pOSSible. The godown for storing cement should

be weather proof lll1d the floor shall be damp proof. cement shall not

be stored in contact with walls. No cement which has been stored

through a monsoon or for more than 6 months shall be used for reinforced

concrete untill samples have been tested and it is found to meet

the requirements of the standard specification. Whenfacility exists,

( which is very much limited in Bangladesh) sCl!llpletesting of cement

should be done for each llI1devery big consignment of receipt.

In proportioning cement mortar or concrete, cement shopld

be measured on site by weight instead of considering 1.25 cft or 50 kg.

of cement in a bag as because this atandard measurement are seldom

met in Banglai1esh.
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Steel is the most widely used engineering mo.terinls in the world.

This is because of its strength to weight ro.tio together with such a

degree of toughness as may be required to make effective use of the

strength available. The applications of steel are a:most beyond count.

Ibund mild steel bars are genernlly used as reinforclJllent in concrete.

High tensile steel is almust universally used in prestressed concrete,

bringing i.n considero.ble economy and elegance to the concrete structures.

1
Steel is an iron-co.rbon nlloy haVing a carbon content less than

2.0 pel'cent and generally 1.5 percent. It is usually mnlleable liS cast

iron and exhibits prol,erties of toughnoss as well o.s strength. Mild

steel reinforcanent is manufactured from the billet, axle steel and rail

steel in almost all developed countries and their manufactures strictly

maintain the standard sizes and strength of different catugories of I~ild

steel bars as lai-.1 down by the appropriate stanuard institutions But

here in Bangladesh, there are variou s ty pes 0 f

rods available in the mar!{et, nGlllely

a) deformed bar,

b) tor steel or twisted deformed bar,
c) plain m. s. bur made of billet.
d) plain m. s. bar made of billet plus scrap.
e) plain m. s. bar male of scrap only.
f) plain In.S. bar made of scrap plus iJk..got etc.

mil d 5t eel

The uniform strength of the products of last 3

(three) t ype£, of rod are not achievecl in Bangladesh. Thus, the test

samples collected from the SwIneconsignment of rods produced through

"
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identical process are found to show wide variations in results. As

regard the sizes of the m.s. rod, the standards are deliberately violated

by producers as per danand of the retailers • The so culled commercial

size available in the market are in fact undersized bars which are fre-

quently used by many contractors and builders. The use of so called

commercial sizes of rods are found in construction work due to the fact

thot the construction ng61cies are required ( os per contract aggrea:n61t)

to pay as per running feet measurauent systan considering standard

weight of specified sizes of standard rods while they pay the

retailers for the actual weight they have bought. Thus, they try to

make some illegal profit out of this.

The testing faciliteis in the country are very limited and

there is no authority to 61force strict regulation of industrial products.

As such what ever the mmufacturer produce are sold through associated

retailers. Therefore,it is very much ess61tial to test the rods before

use in any bUilding construction as bars of non-standard size and

quality are being sold in the Op61 market. Though there is standard

institution for testing materials in Bmgladesh who specify the standard

md certify about the quality of matericls manufactured by-variOUS steel

mills, yet there are mmy unknown reasons for which the actucl quality

differs from the stmdnrd specifications.
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3.5 SAND

Smd plays m importmt role in engineering construction. It is.

Il fOI1llof silica und may be of argillaceous, silicious or calcareous

according to its composition. It is usually teI1lled as fine aggregate md

usually obtained from pits, shores, river beds 811dseils. The smd grain

may be of sharp angular or rounded.. Sea sand is the worst of all varities

becuuse it contains sell salts which absorb moisture from the atmosphere

cllusing peI1llunent danpness 1lI1defflorescence und thereby the work gradu-

ally disintegrllte3.

Different types of sand Ilre required in different types of work.

For exanple, fine smd ( which PIlSS through NO-16 ASlli sieve) is suitable

for plastering works, while moLlerately course sand ( which pass through

No-8 ASlli sieve) is preferllble for mortar in masonry work und coarse smd

(which PIlSS through No- 4 ASlli sieve) is best suited for concrete work.

Another practical Ilspect known as bUlking of sund is not considered

at the time of construction on many occassions. Bulking is the increase

in the volume of a given weight of sand due to the presence of moisture.

It is known that presence of about 5 to 8 percent of moisture by weight

of smd may cause 1lI1steady increase in volume by about 20 to 30 percent.

The bulking of sund is due to the fOI1llation of thin film of water around

the sand grains. E1trllpped air betweEn the smd grain rnd the water film

add to the increase in volume. So, due consideration. should be made for

deteI1llining the actual amount of sund to be added with coarse aggregate

and cement during preparation of the concrete mix at site. Otherwise the

Proportion of smd will fall short of the specified proportion and the

desired quality of work may not be achieved.
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Grading of slll1d is llI10ther important factor which is seldom

considered at the time of construction of building works in Bcmgladesh.

Sand should contain particles of unifonnly varying sizes so as to get

dense mortars. The grading of sand may be dete:nnined with the help of

sieve analysis which is used to obtain the Fineness Modulus of sand.

The fineness modulus value is an index of the coarsenesS of sand. The

i'ineness modulus of the sond to be used should be detennined before

construction. If it is not very close to the design specification, a new

sand from different source which closely match the design F.M. should
t.t:

be used. Alternatively, a higher quality sand may,mixed in determined

proportion with low quality slll1d so that the }'.M. of this mixed slll1d is

close to design specification.

In some places, sand containing impurities are used in construc-

tion which deteriorate the quality of work. SllI1d for mortar work and

concrete must be sharp and gritty to the feel and free from clay, silt,

organic matter, shells llI1dsalts. Whennecessary sand should be washed

in fresh water, but washing should only be resorted to when clean sand

is not otherwise available as washing ranoves finer sand along with

impurities.
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CHAPTER 4

ProBLEMS OF OJNSTRUC'I'lONALEQUIPWENTS

4. 1 lNTRODUCTlON

In the construction work,mechcrU.cal equipments of

different design and type, are required to suit the nature of work.

These equipnents should be made available on site and kept in workable

condition so as not to obstruct the progress of work. The success

of a construction project depEnds entirely upon the choice of

construction equipment and if right equipment is selected, the work

can be completed in short time with lesser cost. As a matter of fact,

easy availability of good constructionul equipment proves to be an

.asset of any civil engineering project.

The most commonly required building construction

equipnents are Bulldozers, Concrete Buckets, Concrete Mixer Machines.

Earth Rammers, Pile Driving Equipments, Crushers, Vibrators etc.

Most of these machineries are not in frequent use in Bangladesh.

A. brief description of some of these equipnents ulong with the

associated sho rtcomings fo r not using or improperly using them are
outlined below.

4.2 CONCRETEMIXERMACHINE

Mixer ma.chine is used to mix the ingredients of

concrete. Different types of these machines with varying capacities

are available in the market. Their use in Bangladesh are also

appreciable but some where its methods of application are not

satisfactory. The following procedure are to be takEn for gett:ing
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quality concrete and smooth running of the work though it is not
!.)

properly followed everywhere in Bmgladesh."

a) In order to EnSUre even distribution 0 f water,

it is necessery to pour water in the drum at the sametime or before

the other materials are placed.

b) The output of concrete mixer depends on the time

of mixing, number of batches per hour, size of the mixer and condi-

tions under which it operates. These should be considered at the site

depending on the mixer machine.

c) The inside portion of the machine should be

inspected at regular intervals. The danaged or broken blades should

be replaced. The drum should be throughly washed just after comple-

tion of the ,"ork for better workability in future.

4.3 BATCHPLANTSANDMIXERS

Today, unl ess the proj ect is in a remote location 0 I'

is relatively large, more and more of the concrete is batched in a

central batch plant and trWlsported to the job sites in ready-mixed

concrete trucks in all most all developed country. Although, the

central batch plant concept is very useful for improving the building

construction industries in Bangladesh, it has not been materialized

any where in Bangladesh. Only lit few field batch plWlts have beEn used

on site by some local constructional agencies "or-king in partnership

with foreign contractors. The use of ready mixed eoncrete has bright

future in Bangladesh though it is not being started at yet.
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4.4 EARI'HRAMMINGMACHINE

Earth ramming machine is used to compact soil. It is

a sm.OI1lmachine which is used in places where it is not possible to

use road rollars or sheep foot rollers as in case of congested areas,

factory buildings, floors of bUildings etc. Earth rammers may be

static or vibrating. Static earth rammers compact soil close to the

surface only. Hence vibrating earth rammers are generally used to

achieve better compaction of soil. Depending upon soil condition,

compaction depth of 12" to 15" may be achieved. Now-a-d<\ys, it is

being used in Bangladesh but the proper methods of compaction are not

being followed every where. This has caused floors to crack and

settle unevenly.

4.5 VIBRATOR

Consolidation of concrete is nonnally achieved

through the use of mechanical vibrators. Concrete being a heterogenous

mixture of water and solid particles in a stiff condition, will

nonnally contain a large quantity of voids when placed in to the fonns.

It is the purpose of consolidation to remove these entrapped a:tr

voids. Entrapped air can be reduced by compacting the concrete.

The Tibrator should never be used to move concrete laterally as

se3reg at ion can easily occu r. The vibrato r should be rapidly insert ed

to the bottom of the layer ( usually 12 to 18 inch maximumlift

thickness) and at least 6 inch into the previous layer. It should

then be held stationary for about 5 to 15 sec. until the consolidation

is considered adequ at e. The vibrator ~ihould then be with drawn very



slo",ly. ~ihere several layers are being placed, each layer should

be placed ",hile the preceding layer is still plastic.

Vibration accomplishes t",o actions. First , it slumps

the concrete, removing a large portion of air that is entrapped

",hen ~he concrete is deposited. Secondly, continued vibration

consolidates the concrete, removing most of the remaining entrapped

air. Generally it ",ill not remove entrained air. While vibration

is essential for good concrete work, over vibration should be

avoided. Over vibration results in segregation as coarse aggregate

moves away from the vibrating head. Another concern is the vibration

of reinforcing steeL Such vibration improves the bond bet",een

the reinforcing steel and the concrete and thus is desireable.

But undesirable side effects include damage to the vibrator and

possible movement of the steel from its intended position. Hence,

it should be avoided.

Vibrators are no", in ",ide use allover Bangladesh.

But they are not properly used by many contractors due to sheer

negligence on the part of the contractor and superviSing staff as

",ell. Even the maintenance of these simple implements are not done

properly. On many occasion these are found to remain out of order

during casting. Thus, the quality of concrete remains as bad as it

were t",enty years back.
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4.5 CXJNGLUj)lNG Ill'}! AllKS

From the above discussion it is clear that the utility 0 f

construction equipments improves the ljuality of works as well as reduce

the completion time of the construction. But thE<limitations of various

e'juipments in B<lI1gladesh are to be consiered <lI1dtheir proper uses to

be ensured. The technici<ll1s are to be trained up <lI1dproper method of

maintenance of those available equipments are to be ensured otherwise

the development of building construction industries can not march

forward.

,
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CHAPTER5

EFFLOllESCENCE

5.1 INTroDUCTION

Eff1.orescence is a problem that is growing in serious

proportions a.s more and more bUildings. are being errected. Eff1.orescence,

wore commonly known as salinity of walls and concrete members, is a

crystalline del'osit of salts on stone and brick masonry. Even it may

show up in the plaster works of various concrete members. Soaking of

loJater and subselluent dWlpness helps to start the process of efflorescence.

Various constituents of builLiing construction e.g. sand, bricks, coarse

aggregate etc. contain salts which gets dissolveLi under damp environment.

Even the water that CaUses dWll-neSSmay carry the soluble salts with it.

These dissolved salts form scales of deposits when evaporation has removed

the water. Uso, the properties of soil on which the building rests has

a significant inf1.uence on the eff1.orescence process.

Prevention of efflorescence is necessary as there are

lot of other problems associated Ivith it. These entailing problems are

a) Salinity helps dampness creating unhygenic living conditions.

b) It causes cracks in the plaster IoJhichultimately falls a-part from

the structural mElllbers.

c) Salinity spots are aesthetically unpleasant to look at.

d) Ev~n if the salinity spots are replastered after scraping pit may

show up c18ain after some time.

e) Papers and documents, clothes, loJooLienfumitures etc. are seriously

damaged, if by chance, they come in contact Ivith efflorescent

arer.s of the buill1il!gs.
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5. ~ FACTORS CAUSING EFF1.ORE:JCJ!JfCE

Efflorescence occurs clue to the presence of soluble

salts in the building materials thanselves or in the nearby material.

These SuIts go into solution in presence of water ancl forms the cryst-

alline deposites on the surface of structure when water dries out.

Thus, it moy be said that the prime cause of effJ.orescence is the

presence of salts and access of water to than. But, there are many

other factors which in fact, influences severely to the cause of

efflorescence. Someof these important factors are

a) Use of unbumt bricks.

b) Presence of excessive soluble salts in construction materials

( Ca SO" Na2 SO" Mg S04 K2S0~ in excess of 2.5 % )

c) Non-provision of D<J1IJpproof coarse in the floor and foundation wall.

d) Unplanned drainage system.

e) In adequate sunlight and. aeration.

f') Construction defects.

8) Unrepaired leakages in the concealed Ivater supply and sewarage

line pipes etc.
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5.3 PRECAUTIONS ;lG"lNGS EFFLOHE3CENCE

Prop er CQre should be tClken before constru ction and

also during construction to prevent the effect of sclinity domuging

a builu.ing. The following are the precautionery measures that would

reduce the chances of efflorescence.

(1) Bricks, of course, ranain one of the mQjor sources of efflorescence.

And llence before locating a brick field it might be a good iu.ea to see

if the local clay contains abnonnal lluantities of any soluble salts.

Since it is known that a well burnt brick is less susceptible to

efflorescence than an underfired one, the use of underburnt bricks

must be avoided to minimize the ch(JJ1cesof efflorescence. Even well

burnt bricks may show up salinity problans. But test on random swnples

of bricks from a particular brick field may ascertQin wheather these

bricks are susceptible to efflorescence. The test consists of placing

a brick head down in a flQt bottomed glQSS container or stQinless steel

contQiner ( an enallelled or PVC clish would <.10)in to an inch or two

of distilled wQter. The di.stillEd water m<:\}'be replenished from time

to time if necessClrY. The wQter rises through the brick due to Qbsorp-

tion and soluble sclts, if present, comes out to the surface. Within

Q few duys the surface of the brick neur the top may become whitish due

to sclt deposition indicating strong .:tmuency to efflorescence. Fig 5.1
shows one of the more expensive type of brick, available locally, after

the test. Patches of white crystcls covering the top l;ortion of the

brick cm be clearly seen. Use of such bricks should be avoided especially

1'0 r fucing work.
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Fig 5-1 Unusrd hrick after efflorescence lesl.
e l1('produc('d from ref. 5 )
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(2) Use of lime md low-nlknli portlmu cenent reduces the capacity

of mortar to contribute to efflorescence. Upward movenent of ground

water, which might carry sclts, m<JYbe prevented by placing suitable

Ui.:mp-proof m-lterinls between the founuation and the wnll and nlso in

the floor as detail ed below.

DPC
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Usee of water repellants to supress efflorescence on the wnlls may

be tanporarily helpful but m<JYprove hannful since, the snlt that

Llej,osites accumulate beneath the treated surface and m<JYcause flal,ing
•of the brick or j.Jlaster. Design of bUilding m<JYnlso be mc:de in such a
•

w<JYas to prevent masonry from exc8ssive wetting. This is of course,

a uifficult Job for a uesigner in Bunglauesh becc:use of the heavy mon-

soon rain lasting severnl months. Water dr<::.ins should be so uesign ed

and placed as to cause minimum d1lllpness. The roof should be properly

slopE.-d to J.rain out rain Ivater easily. Sunsheds, cornice are to be

proviued to protect the wnll from direct rainfnll. We know that the water

absorption capacity of bricks are too high. The flush pointing is better

than rulleJ. pointing to uecrease the absorption where facing brick work

is clone. SOmetimes cuvity wnll may be provicied to eliRlinate dampness.

(3) Usually it has been noticed thut some walls of a house are more

exposed to sun light than others. The walls less exposed to sun mu/or

more affected by rain t8l111to be reauily llwlped. So proper att8l1tion
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to be paiti tiuring preparation of builtiing plan. So that the walls

having less exposure to sun enJoy better i.\eration facility. The doors

mJ. winciows shoulJ. be placed on opposite walls for well ventilation.

The bUilciing shoulJ. be plo.ceJ. in a lVay so that it gets less sun tiuring

summer than in winter.

(4) The salinity effect cun bE: reduced by tuking precaution on interior-

surface or exterior surface of foundation walls. As bE:cause wo.ter

penetrates into foundQtion trE:llch from outside, henCE: the exterior

surface treatment is more eff8ctive thun the interior one. The easiest

wuy to yreve'1t dampness of the exterior surface is to muke proper

pointing of the brick joints nnd by subsetjuent plastering. The interior

surface is usually treated by plastering with a coating of wax or

silicate. HowevE:rthe treatment should be mlliie at nn interval of ::>-3
years.

,
(5) Resistunce to water absorption of walls may be significuntly

increaseJ. by ndJ.ing water resisting agents and compounds with concrete

or mortar. This is un effe:ctive methoLi of resisting efflorescence.

Efflorescence originates from J.ampness anLi to resist it the structure

shoulJ. be COtnl;letely water resj.stunt. mLi for thQt 2% wo.shing soap by

weight of cE:Inentmo.ybe mixeJ. with concrete or mortar. The mixing is

made by making a water-soap solution. The mixed soap react with cement

unJ. creats in-solublE: compound which makes the structure water resistnnt.

10 this metho-.l the efflorescence can comjJletely be rel1JoveJ..This method

is WillE:ly useJ. in BiJl1glaLieshandinmuny othE:r countries.

(6) Conceal ed watE:r supply unLi sewarage pipe lin e should. be In lliie

completely water-tight. Otherwise concealeti line may be avoided uS far

as pOSSible so tho.t it cun be repaired. easily.
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5. It R1!MEilY

Preva'ltion is better thiJl1 cure. So precautionaI"'J measures

described earlier should be taka'l to minimize the chiJl1ces of efflore-

scence. But strict adherence to the preventive measures CiJl1not ensure

that salinity problEl1l shall not crop up at all. Hence, rE:lneJial

taeasures should be taken once efflorescence has shown up. Differf:nt

remedial methods may have to be applied depenliing on the severity of

salini ty effect. But, first 0 l' all th e sou rce of dunpness should be

identifi8d 1JI1dappropriate stejJs shoul...l be taken to elimenate aurnpness.

Then, the effiorescmce should be ranove...l by applying !Jroper metho...ls,

such a~

(1) Slight efflorescEnce on the wall of a builliing may be removeJ. by

cleiJl1ing it thoroughly with steel or coconut brush. ThEn "mshing the

area with cle1Jl1water. If effiorescmce reappeurs, thEn after follo\;ing

the previous two steps, the affected zone should be washeJ. with 5%

hydrochloric acid solution 1JI1dfinally with d solution of 5% wnonia.

If the wall of the builliing is severely affected by effiorescmce >

the plaster should be tal,en off. The exposed brick work should be

cleuned with ste81 brush thoroughly. Thm, the surface should be

tre<lted with 20% soc!ium silicate solution and after some time the

treated surface to be washed with cleiJl1 water .Water resistiJl1ce of

the nffecte...l wall may be increased by using stronger concmtration

of sodium silicate solution. But most iJnport1Jl1ce should be attached
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to proper cleaning of affected area before the application of

sodium silicate coating presence of any dirt particles or oily

substance may help moisture movement and restore the efflGlrescence.

~
3) For severely affected areas, the plaster should be taken off

from the portion of the wall showing up salinity. The e:xposed

brick work should be thoroughly brushed and cleaned with water.Then,

new plaster should be done with the mortar using 2%washing soap

by weight of cement. The solution of soap reacting with cement makes

insoluble substance which help to make the wall water tight. As a

result efflorescence is stopped. An experimental investigation

(by the House Building Research Institute) has proved the effec-

tiveness of this method.
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CHAPTER 6

SOMmG AND DAMPNESS

6.1 INTroDUCTION

Soaking uno. dunpness are t",o closely reJ.uteJ. teminolog:ies

often used interchangeably. Literully, there is u subtle difference

between the two. Soaking is the entrancE: of wuter thx'Ough pores and

holes present in a material while dampness is the moi.st comlition ilue

to retention of' water. Thus, "hm wuter permeate through the roof slub

it is soaking anel the sow,ed roof is the tJ.Wlpnes:;of ceiling.

6. 2 SO JIIGNG.

Soaking of roof slab and \,alls is Q comJDonproblem in

Bangladesh. Soaking dclffiagesthe roof slab and reduces its life. The

occupunts suffer severely during the rainy season if they are to live

under a leaking roof. Soaking of roof slub due to defective lime-

terracing i~; very commonin Banelad8sh. Due to imrroper workmanship it

m<lYnot stop seepage of water when it rains continously for a good

number of d<lYs. The main causes of soaking of roof slabs are

1) Use of unspecified. muteriUl.s in the construction.

2) Adoption of improper techniques.

3) Construction of improper slopes in the roof sl<:o.

4) Improper compaction of the roof slab anu lime-terracing etc.



6.3 Di\MP'lESS

Dempness is 1lI1other fre'jlJe.'1tly encC'unteroo problem all

over G<Jl1g1[idesh.il dLl11lpbuilding creuts unhealthy conditions for the

occupants. Unsighty po.tches are fOrr.Jedon the wall surfaces ilnd ceilings.

Dec1J7of timber t",kes place rQpidly due to dry-rot in u donp atmosphere.

The electricol fittings Qn.l the UPI,li1ll1ces ur(: dcliiL:ged. Enbe,ided rein-

forcements co",roJ.e and pr(;::;cn~~of solts may initiate efflorescence

in the walls. DLl11Ipnessof floors muy dWlnge the floor coverings like

carj,ets 1lI1dIn:.:ts. Besides, dcmpness of walls W1dfloors br'ings with it

various inconveniences to the inl!lQtes of a builL1ing.

V:lricus causes which :.:re res;:,onsi!:Jle for the dWDpnessof

walls W1dfloors are as folIo I,,,:_

a) The groun-l en \'ihich the buiLJ.ing is (;onstructed may not eusily ollow

"later to pass J.\,r..y. So, I,ater way be retainec.. in contact vliti1 the floor

for u longer timE: if the ec.rth fill pores are vc,ry small. Usuully,

builL1ing muterials used for founJ.ations, absorb moisture by cc:pillary

action. 1;ms dampness finds its way to the floors through the sub-

structure

b) If the f'lees of wall, exposed to heavy showers of rmn, a['e not

suitably protecteu, water penetrates through the mortur crc.cks cuusing

dampness of the wall.

c) The process of condensation tukes place \,hen war.n hlll::ili nil' is cooled.

This is Jue to the fact thut wunn air contain much more viater v<.:.pour

th1.l!lcool air. T}ms if wann air is allowed to cool UOW1within a room

then the moisture is delJositeJ on the walls, floors 1lI1<.lceilings. This

is one of the rr.aJn renson of dc:rnpness in badly designed kitchens.
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d) The oriEontation of u bUiluing is also an imi~ortunt factor. The walls

exposed to less sunshine W1<.1 hl:avy showl:rs of rc.ill urEoliuble to become
damp.

e) ThE"u<Jr.lpnessis also caused due to bau workmun,3hip in construction

such ,:s J.efective ruin water pipe connections,defective joints in the

roOf, improper connections of walls etc.

As mentioned earlier, soaking of roof slub is prirnurily

c.ue to faulty lime-tc:rrucing. !lence to preve'1t the problems of souking,

the proper l'lethod of lirnc:-tcrrucing construction shoull1 be followeJ..

The stanJ.ar<l method of construction is outlined below:-

T11econcrete mix will consist of lime, surki unJ. lmoa in the fJropor-

tion 2:2:7 respectively by volume. The surki und khoa are locally used

n,u:'es of brick chips prepared from well burnt 1st class bricks. UnJ.er

burnt anu 3rd class bricks mU3t not be 11Sedfor rr1aking surki or khoa

for lime concrete. The reljuisite 'juuntity of lillie unel.surki measured by

volume shall be mixed dry on a separate plutfonn by shOVelling and

turning over the mate;rials se;veral time;s till a unifomity of colour is

achieved. This mix is then spread out evenly over the; previously laid

Cjuuntity of khoa und proceeliing from one eJ.r,e the whole mass is to be

mixed togethEor grudually. When the khoa hus bem throughly mixed up with

the lim<;'-surki, clean water shall Le added gradually and the miXing shall

be done untill a unifonn consistency is obtained. The mixture shoulli be

kept,;et !Jl'lU ttlmed OV3r t'...icc a <lay for ut lec:st 7 c0nsecutive l.1uys

before L'sing it on th(: roof. CEre should be: tdce,1 to keep grew mix under

cover te, protect it Dgilinst ruin and the sun.



37

The Ij]ne concrete miX sholl be carri,"d on the roof top and laid on

the roof to proper slope and grade. The thickness of the concrete shall

be bused on the: roof urea and the quuntity of run off expected during

peak rainfall. 'rhe normal thickness is It inch. But for relatively smaller

sized roofs 3i inch or even 3 j]lcn thick lime terracing may be permitted.

Aminimum slope of 1 in 100 shall be maintained in all J.irnctions from

the crown to the outlet paints.

The [l""s11liJr,e concreCe laid on the roof has to be consolidated

by tamping with wooden thappis, always rnaintuining the proper slope.

Tamping shall ue continueLl min, 7 dD,l'-s.The full comp::..ction will be

consiuered to have been attained when the thap>:is struck on the surface

rebounLl l;ith a metulic sound. The surface will be kept constantly wet

when it is beIDJ !leuten, by spI'~nkling lime water. The limn concrete shall

be i1ept ..::overed by putting u 3 inch thiclc layer of straw oyer it and by

constantly wetting this by spraying water for a period of' about 15 duys.

Roof should be tested after completion on the metallic sound

when beaten also by clltting the portion 3"x3"x2" md. pouring water therein,

Non-percolation of my 1lI110untof water msiUe the concrete gives the

indico.tion of correct compo.ctness.

The following preco.utions must be observed for gl:tting better

lime concrete. i.e. to prevG1t soo.l,ingotroof slabs.

a) The mixing of khoa, lime mLl surki shall not be done on the roof,

but inv<1ri<1bly on the graund on a brick platform.

b) Paro.pet should be avoiLled. unless it is so specified by the architect

because it crents obstruction to the passage of r<lin Ivater.
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e:) Nonnnlly rain water pipe should be avoided md sufficient number of

holes in the parapet to be proviued to nllow the rain water pass over

the comi~e, if provision of parapet cun not be avoided.

d) In repairing lime terracing roof coa];tar or cEment shall not be used.

Repairing should bE:done with the sume matE:rinls of lime terracing.

Tanporary relief in E:tnergencycases only 1;laybe given by two coats of

thin c.E'I?ient\fu'~E:rr.lixeJ. 'with co,;dung in the ratio 1:2.

6.5 PREVENTIVE !1EASURE3 fIGil.lNST;)Jl/>lPNESS

To prevent danpness vurious precautionery measures are to

be taLw c.u:cin6 construction. SOlTleof these iniportmt jJrocE:dures has

lleen «("8(2ri;)OOin ~he previous c;hapter-5 ( art-5. 3). Ebr examplE:, dump

1,rooL.ng coarse are providE:Llbelow the floor mti wall at plinth level

to pr(Nent di.J1Jjlnes:.;of the building. A layer of cUllent concrete 1i. inch
thick not lemer thm 1: 1:h 3 is to be laid on the brick work at plinth

or over flat brick soling for floor. AftEr f'l'Ol'or c!;rj~~ '":.'1d tho<ou.gh

drying, a coat of bani gr<::d.elJitume, is to bE:laiLl over the coarse.

The danp proofing coarse under the floor may be d.ispensed

Iii th :.f thir.k polythene (wE:ighing 1.67 kg. per 10 Slt.metre) sheet

is spread over the flat brick soling. Care PlUst be taken so that these

sheets do not extend in to the walls by more than ? inchE:s. The dWlp

proofjng coarse unLler walls must extend across the full width of the

wall.
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CHAPTER7

PffiBLEMS ASSOCIATED WITH CONCREl'E STRUCTURES

7-1 INTroDUCTION

Concrete has found use in nearly all types of cons-

truction. Major components of building construction are made of concrete.

With the addition of reinforcanent to supply the needed tensile

strength, concrete has become the foranost structural materiaL. Over

the years improved practices ru1dtechniqu es have added greatly to

produce good concrete. But here in Bangladesh, very bad quality of

concrete is quite cornmon. This is primarily due to carelessness and

ignorance on the part of workers, technicians and designers. Thus, many

structures in Bangladesh fail to give the service that can be expected.

However, there are structures which were found to be satisfactory

during commissioning, have developed serious problans of maintenance

after being put into use for sometime. Development of cracks and

spaLling of concrete are the two main problems widely observed during

the survey conducted for this study.

7-2 CAUSES OF DETERIORATION OF CONCREl'E STRUCTURES

Deterioration of concrete structures is a naturaL

phenomenon which pass through different stages like developmEnt of

cracks, spalling of concrete and finally disintegration of the concrete

structure. Shrinkage, occurances incident to construction, tanperature

stresses, chanical reactions, errors in design etc. are the principal

causes initiating the deterioration process. One of the most objection-

able defects in concrete is the presence of cracks.
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One of the :inlportunt factors that contribute to crucl,ing is

shirinknge. ShrinkagE: m1lYbe classified as plastic shrinkage, drying

shrinkage, curbono.tion shrinkoge, ilutogeneous shrink2ge etc. The other

possible causes of development of crac1,s in concrete are~

a. Tensile stresses exceeding the tensile strength of concrete.

b. Use of unsound matericls.

c. Bc.d workmunship.

d. Use of high waterl cEmE:ntratio.

e. Bad joining techniques.

f. Freezing und thawing.

g. Thermal effect.

h. Heat 0f hydriltion.

1. st ru ctu ral st res s es.

j. Alkcli aggregate reactions etc.

The various causes of detE:rioration of concrete has been summarized

below while the physiccl symptoms of J.eterioration along with the associat-

ed cause of its occurunce is presented :in table 7.1. The different causes

effecting deterioration of concrete are

1. Occurrences incident to construction operations.

a. Localized settlemen ts 0 f the subgrade.

b. Movement of the fonn work.

c. Vibrations.

d. Internal settlElllent of the concrete suspension.

e. Setting shrinknge.

f. Premature rElnOval of shores.

2. Dry:ing shrinkage.



3. Temperature stresses.

a} Variations in atmospheric tanperature.

b} Variations in internal temperature.

4. Absorption of moisture by the concrete.

5. Corrosion of the reinforcement.

a) Corrosion due to chanical ngents.

b) Corrosion due to electrolytic attack.

6. Gher~ical re1.:ctions.

7. Weathering.

8. Shock waves.

9. Erosion(abrasion).

10. Errors in design.

11. Pocr design details.

a) Abrupt chi.1l1gesin section.

0) Rigid joints between precast slab units.

C) Deflections.

0.) LeaJcnge through joints.

e) Inadequate drainnge.

f) Poorly d",taileJ. drips i.1I1dscuppers.

g) Neglect of plastic flow.

hJ Insufficient travel in expi.1l1sionjoints.

iJ Incompatibility of materials or sections.
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TABLE 7.1 DETERIORATION (IF CONClTh"'1'E AND PHYSICAL SIMPTOMS9
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Basic Principal symptoms Probable statu scauses reduced of tieteriorat-
Cracks Spalling IPiSintegration ing ngent.

1. Occuronces incident X
to cons t ru ction Inactive.

operations.

2. Drying shrinkage X Inactive.
.3. TElllperatur stresses

a) Variations in atmos- X
Inactive.pheric tEmperatu reo

b) Variation in intema Active ortElllperatu reo X X inactive.
4. Absorptionnof moistu e

by the concrete. X Active.

5. Corrosion of the
rein forcElllent.

a) Chemical. X X Active.
b) E1ectrol.,'tic. X X Active.

6. ChEmical reactions. X X X Active.

7. Weathering. X X , Active.

8. Shock waves. X X Inactive.

9. Erosion. X Active.

10. Poor design X Xu.etails.

11. Errors in design. X X ~



7.3 PRECAUTION TOBE TAKm IN CONCRETE v,oRKS

Canent should comply with the stundard reliuirana1ts. Cana1t which

has become hard due to moisture or any other reason, should be discarded

und not to be used in the work. The sand to be used as fine aggregate

should be clean und coarse. It should be free from orgunic or vegetable

matter. The sund should be washed, if there is any trace of earth in it.

The coarse aggregate should be properly graded as reliuired und should be

clean and free from impurities such as earth, coal, dustand other organic

materials. Uncleun coarse aggregate should be screEned and washed before

use.

In concrete mix proportions should be as per specification of the

work. Necessary allowance are to be :nme for the bulking of sand. The

reinforcanent should be placed as per design by the engineer and it

should be free from rust, oil, dirt etc. steel to be used as reinforCEment

should comply with the stundard requir~nents. Extrane care should be

talH!1 to see that the reinforcanents is not disturbed during placing of

the concrete. The centering or fonn work should be sufficiently strong

!ll1drigid and in good condition so as to tum out a good smooth finished

surface. It should be ranoved only after getting written pe:mission of

the engineer in charge of the work. Hand mixing shall be always avoided.

As a rule, mixer machine must be used for mixing. The coarse aggregates,

sand und cement should be loaded in the mixer machine in proper sequEnce.

A g610dsequence is to place half the required coarse aggregates und sund

into the hopper of the mixer machine, add canent over it und then put on

the ranaining half of the aggregates. The dry mu is then trunsfered to

rotating drum using the mechanical device attachment. Dry mixing may be

continued for about 30 seconds. The requisite Wlount of water to be

added gradually 1lI1dthe mixing should continue untill the desired con _

sistency is attained. However, wet mixing should proceed at least for

2 minutes to ensure overall unifonnity of the mix.
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7.4 REP AIRING () F Di~HGED CONCRETE

Before my repnir work is put :in hand, the cause of dClnagemust

be identified as clearly as pos:3ible. Sometimes the cause is obvious

as fo!' exwnpIe, cause of accidental danage but more often than not,

carefUl investigation is reyuired. Nonnally cracl{ed concrete and spalled

out concrete nE:ed quick repair which are detailed below.

7.4.1 REPAIR OF CRACKS IN CONCREl'E

The simple reason for repniring cracked concrete is in order to

prevent corrosion of re:inforcement. Cracks may provide a path for :ingress

of carbon dioxide or moisture through the concrete cover, providing

ambient condition for corrosion to take place. Thus, at first sight it

appears that formation of crack is a corrosion hazard. It has been shown

that cracking at right angles to a re:inforc:ing bar is ofte! relatively

un~portant. In this case the crack:ing will have an effect localized to

11 very small spot. Cracking along the lmgth of 11 bar is far more serions

because a larger portion of the bar is exposed. Cracks may be classified

broaJly as either live i.e. those where the width varies with time or

dead cracks ,lhere no fUrther movement is likely. The following procedure

may be adopted for repairing a cracked concrete according to its nature

and typ e 0 f crack.

Dead cracks are gmerally the result of an event that has passed,

such as accidental overload, and they may usually be locked in such a way

as to restore the structure as nearly as possible to its original uncrack-

ed state. Cracks wider than about 1mm:in horizontal surfaces can usually
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be sealed by filling them with cement grout. Finer cracks and those

in soffits or vertical surfaces may be sealed by inj ecting a polymer.

Epoxy resins may be used .when pressure injection is necessary or when

the repair is being carried out in order to restore structural

integrity, but cheaper polymers can often be used when the purpose of

the repair is to prottlct reinforcement from corrosion and the polymer

grout can be run into the crack under gravity. Use of epoxy resins is

very much limited in Bangladesh as this is very costly and not found

everywhere. It is, however being used by some established agencies

like MIS. Concord :Ehgineers Ltd. as observed at the time of survey.

Cracks wider than about 1 mmin the upper surface of slabs

can be sealed by brushing in dry cement folllll>wed,by light spraying

with water if necessary. This treatment will seal the upper part of

a crack agninst ingress of moisture and carbon dioxide but the depth

of penetration of the cement will be vnriable. For cracks wider than

about 2 mmit may be preferable to use a cement and water grout but

this is far more likely to leave marks on the surrounding concrete.

Alternatively, cracks can be chiseled out to a width of 5-10 mmand

pointed up with cement and sand mortar.

Stitching, external stresSing etc. are some of the major

crack repairing procedures used in developed nations. These methods

are not in wide use in Bangladesh.
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7.4. 2 HEPAIR OF SPALLED CONCHETE

Whatever be the cause of spalling danage, preparation of the

damage area for repair is very important. Application of a sound patch

to an unsound surface is useless because the patch will eventually come

away, taking some of the unsound material with it. The first step must

be to remove unsound concrete. The area to be cut out should be delineated

with a saw cut to a d.epth of about 5lll1I1 in order to provide a neat edge

but the relOaind.er of the cutting out operation CCll1be done with percussive

tools. Feather edges should. be avoided if at all possible. EUges should

be Cllt normal to the surface or slightly inclined inward for a depth of

at least 10 mm as shown below. The periphery of the cut should preferably

have sharp angnlar edges and not smooth round comers.

SEC

o
PL AN PL AN

INCO,lRECT METHOD OF CUTTING OUT CORRECT METHOD OF CUTTING OUT

If any corroded reinforcement is present the concrl2te should be

cut back far enough to ensure that all corrode:!. areas are exposed so

that they can be cleaned and with bars of small dianeter this will usually

involve exposing the full perimeter. In case of doubt it is better to

remove more concrete than strictly necessary ro.ther than too little. Dust

should be removed, as far as pos~;ible, from the surface of the concrete



before patching materiul is applied. After the steel bar has bem

prepared as described, a bonding coat should be applied to all exposed

surfaces. This should be done with a minimumof delay but if necessary

the surfaces should be cleaned again immediately before the bonding

coat is applied. The first layer of patching material should be applied

immediately after the bonding coat, while the latter is still wet. If

there has beEn an unavoidable delay it may be necessary to repeat the

finul stage of preparation in order to expose a fresh surface. Hand

cpplied repairs usually consist of cement sand mortar in proportions

of about 1:4 using a sharp concreting sand. Repairs should be built

up in layers, and each luyer should nonnally be applied as soon as the

preceeding one is strong enough to support it. The thickness of each

layer should not nonnally exceed:<omm.
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CHAPTER 8

ProBLEMS ASs)CIATED WITH Mi,sONRY ••ORK.

8.1 INTroDUCTION

One con not think of buj.Iding construction without brick work

in Bongladesh. This is the most vital item of the bUilding construction

industries here. The masonry brick work consists of the construction of

brick foundation, wall ( both load bearing & partition) ond columns of

any thickness and dimensions, with 1st class bricks in cement mortar in

the proportion of 1: 6 unless otherwise specified. The stondard of the

building depends on the c;.uality and durability of the brick work. So it

is necessary to find out the defects of brick work commonlyseen in

Bongladesh ond the possible causes of failure of brick masonry. In the

light of the cause.> of failure and defects found in brick work, proper

method of construction should develop for betterment of the bUilding

construction industries in Bongladesh.

8.2 CAlJSFS OF FAlILURE OF BRICK HASONRY

The correct approach to the understanding of the basic

requirements in any construction is the criterion of failure. Brick

masonry may fail due to the following causes.

1) By crushing,if it is overloaded with vertical loads.

2) By shearing alQl1g ony horiwntal plone due to lateral over louding.

3) By rupture along a vertical joint under vertical louds.



Care against crushing coo be token by provid:ing adequate

dim81sions. Shearing Rlong mlYhorizontal plane is prevented by

providing stronger mortar. Rupture Rlong a v€Jrticul plane is avoided

by staggering the vertical joints in brick work. Goodbonding

ensure good brick masonry. Bonding is the process of arrWlging

bricks in courses in order to develop longitud:J.nal WIdtransverse

interlock;l1lg for individual bricks. The purpose is to achieve a

united mass as strong as practiclo1ble, to suit the Imgth, height

ood thiclmess of brick ~rk ood the loads and stresses to whiclc

it is subjected. The method is to ensure that vertical joints do

not comeone over the other.

However, if a wall is built so that there is no continuous

verticRl joint, the load will get distributed. Thia type of cons-

truction will be more durable and strong. M bricks are: smRll units

whick have equRl dimensions, the process of bonding is easily

perfol1l1ed. To ensure good bonding, the following rules should be

observed.

1) The lJIIlountby whick the briclcs 1n one c.-ourseoverlap the bricks

1n the course below should be m1nimum-; brick along the 181gth of

the wRll and 1- brick across the thiclmess of the wRll.

2) The vertical jo1nts in the al temate courses should- fall 1n plumb

(vertical)line from the top of the wRll to its base, whether on the

face or in the interior of the wall.

3) The bricks should be unifol1l1in size and the pl'Oportion of

length to breadth be such that the length equals twice the width

plus one joint. Goodbond is impossible to achieve if the size of

the bricks is not unifonn.
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8.3 DEFECTS IN BmCI~ In IlK

Commondefect,; occuring in br:ic!ework are

(1) Sulphate attack on mortars. (2) Usc of unsound materials in

const.' (3) Corrosion of iron and steel. (t,) Crystallisation of salts.

(5) Linear chaflges resulting froIn variation in moisture content.

Defect'. on account of sulphate attac!e lead to expaQsion of

mortar, thereby causing cracking of brickwork, spalling of brick edges,

deterioration of mortar, wide horizontal and vertical cracks in the

plaster <tnd the falling off of the plaster. The cause of this attack is

the chEl11ical action between the sulphate salts present in bricks und the

aluminirnum constituents of jlortlund 'can61t • This action is rapid in

presence of water and hwce wherever moisture penetrates or excessive

dampness occurs, this type of defects crop up. Prevention of moisture

penetration will reduce the chunces of this defect to a large extwt'. Use

of' bricks of low sulphate content and sulphate resistant cenwt in mortar

eliminates the risk of sulphate attack.

UnsounJ materials cause the fonnation of srnul,l pits with I'.lodules

of friable materials at the mortar joints. GEneral expansion and cracking

of brickwork is visible. Unsoundness in lime is caused by the presence of

unslal{c:d particles, which may be preswt in the mortar unless care is

taken to effect complete slaleing. Defect due to frost action would cause

cracleing in the briclcl,ork. Prevwtion of wuter aCCUInUtation vJould go a

long way in preventing this defect. Crystallization of salts or efilore-

sconce is a prominent defect in bricle masonry. Cause of efflorescence &

the preVEntive measure to be talew has been elaborately described in

chapter-5.
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8.4 ProPERMETHODOF CONSTI1UCTlON

The bricks to be us~ should confirm with the re~uirenents of

the specification of the work. Bricks shull be perfectly clem md free

from moss or dirt of any kind. If necessary, the bricks shull be cLemed

by scrubbing. The bricks should be saturateu \vith water so as to prevent

absorption of moisture from the mortar. Bricks should be immersed in

water for at least 12 hours prior to their use in masonry \"lOrk.Soaking

of bricl{s in water is very importmt, as otherwise, they would absorb

\,;ater from the mortar mc:king it dry and \,;eak md causing the bond between

the bricks to be lost. Soaking of bricks to saturation frees them to a

grant extent from sult, which otherwis"e would cause the plaster, \,;hite

wash and colour wa.3h, to disintegrate and full off in scules.

Preparation of mortar as per specified proportion of sand, cement

and water must be ensured to obtain right working consistwcy. If it

needs to be changed the er:Igineer at sight must be consulted md the change

notecl down. Mixing of mortar in huge y'uantity must be avoiJ.ed. Only the

y'uantity that can be consumed in half an hour til:Je should be mixed. Sand

and cElTIentshould be thoroughly mixed before water is added to prepare

the wet mix. The mason should not be ullowed to pour water in mortar

while it is being used to fill in the verticcl joints. The joints should

ulwa:vs be filled completely with trowels. The bricks should be properly

laid on their beds. The mortar should completely cover the bed as well

as the sides of bricks. The bricks snould be properly laid "lith the frog

mark up. The joints of brick wol!kthat will remain below ground level

should be milde flush with trowels md the portion of the plinth to remuin

eJq:losed should have the joints racked well so as to help better plaster
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bandage. The plastered. area should extend 6 inch below ground level.

As far as possible, the brick Ivork should be raised unifon:lly. But when

this is not possible or I,hen 0. cross wall is intEnded to be inserted

after somlEltime,steps or recesses should be provided as shovm in Fig-8.3
,----- New w 0 r k ------,

-
Completed work __ ---J

FIG;- 8-3

In the brick work, beick buts (brol,en piece of bricks) should not be used

except as closers. All the briele buts of size less thnn half brick should

be reJected and not allowed to be used in the construction. Proper curing

of brick Ivork mustbe ensured.

\-Ihenne,1 und old work have to be joined together, the old work

must be well cleuned und thoroughly wntered before the ne,1 work commences.

No mortar joint shall exceed 3/8 inch in thickness. Thic!,er joints

seriously weuken the structure. The maximumheight that will be pennitted

to be done in a day should not exceed 3 feet for 10 inch wall und 2 feet

for 5 inch wall. At the end of the days work the verticcl and horizontal

joints must be racked to n depth of t inch with a bent iron rod, so as

to ensure good adhesion to the plaster to be clone subsec;.uently. It mso

help to fill up the joint betweEn the bricks if uny leaving no gnp.

Fnce bricks for facing work should be specimly selected with

regnrd to their colour, shnpe, size und edges, Brick shall be laid so ns
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to give a perfectly straight face or the shape specified rod the surface

should be tested properly with suitable tools. Care must be tw{en to see

that face bricks are laid on fUll mortar beds <J)'ldhQve the vertical joints

completely filled with mortar.

8.S REPAIROF IHSONtITSTRUCTURES

The objective of the repair which will generally be to restore

or Enh<.Jl1ce one or more of the following

a) Durability

b) structu ral strength

c) Function

d) Appear<J)'lce

Of these four requiranents, restoration of durability is by far

the most commonin repair work. One must also consider wheather the repQir

is to be penn<J)'lent or tanporary.

Cracks in masonry wor!{due to unequal settlanent rod impact

should be repaired immediately to prevent their aggrevation <J)'ldconsel1uent

failure of the structure. If the bricks bordering the cracks C<J)'lbe removed

without affecting the structure, then it should be done <J)'ldportion should

be rebuilt by proper cle<J)'ling <J)'ldmoistEning the area. On m<J)'lyoccations,

cracks in masonry work may be repaired by grouting as used in concrete

repair work ( chapter-7).

The failure of brick abutments or masonry \~alls in contact with

water often starts by disintegration md consequent erosion of mortar

along the pointing in the portion that is subjected to alternate wetting

<J)'lddrying Jue to fluctuation of \vater level •. The disintegrated and loose

mortar including scales rod growth of algae must be raTIoved <J)'ldthoroughly

cle<J)'ledwith wire brush.pointing wwrk shall then be carried out with rich

mortar<J)'ld cured for 1l.t days. Growth of vegetation or trees should be

ranoved before roots penetrate deep in the masonry works.
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CHAPTER 9

9.1 INTroDUCTION

FDUND.ATION PIDBL]M8

One can not think of bUilding construction without foundation.

It is very important part of the building. \-/rong ty pe of foundati 0 ns

may lead to vurious construction problans. Unwanted.problans arises at

the time of laying out the building. Sometimes construction may be

h1lillpered to a great exte11t due to want of requireeJ. equipment for the

selected type of foundation. On the otherhand, fU'\;ure possibility of

vertical extension of the 10\'" rise bUildigs may not be possible if

foundations were not properly designed considering such posSibility.

The dec ision to select right type of foundation is :iJnportant. But type

of foundation depend on thv soil condition and type of structure. Again,

the soil condition widely vv.ry from place to place .which calls for

exploratory soil investigation. The possible obj ectives and procedures

for soil investigation are briefly described in this chapter. On many

occations, deep excavation for foundation creats various types of

problans in Bangladesh. On tI1e otherhand post construction problans i, e,

failure of foundation is also seEn to occur allover Bangladesh. The

reasons behind these post construction failures of foundation and possible

ran edial measu res are also in eluded here.

9.2 80IL INVESTlG ATION

The object of soil investigation is to get infonnation regarding

i) the nature, thickness and variution of soil strata at a 1'l8.c8,

ii) 1Jhfsical properties of the soil strata encountered, and iii) the

seasonal variations in groumt water table and its effect on the soil

strata met.
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The first step in soil investigotion is to corry out a

preliminQry survey of the site. Infonnotion coo be collected from the

reside1ts of the orea regarding the type of soils available ot differ-

e1t levels md also the location of water toble of differe1t seasons.

A study of my existing building nearby will give 0 foil' ideo of the

behaviour of the soil at the site. In cose, if preliminory infonnotion

md survey leQd to conclude good soil contlition, further investigotion

mQYnot be r.eces~,uI'Y. However, for high rise b,Uldings nnd ,•.here the

eharQcter of soil is tloubtful,:it is esse1ti<l1 to cQrry out a thorough

inv8:.;tigQtion of the soil ot site. The r./ethol1s used for fUrth"r study

are

1) Open test pit method.

2) Borings.

3) Sub-surfQce sounding s.

4) Geo-physic<l1 methods etc.

The ;Jreliminary mtl the detoiled investigotions mentioned

above \,ill furnish the follo"Jing data obout the site.

1) The tlepth of be.:i rock, if my

2) Charocter of soil,1. e. grovel, smd, silt or clay

3) PreSEnce of boulders or other obstructions,if my

4) Evaluation of the ground "ateI' table

The n ext thing to tletennine is the tY1Je of foundation to be

useLl, the dGpth to which it should be taken nnd its dimensions so that

it coo safely trmsmit the 10Qd from the building to the soil without

my foilure or significDnt settlemmt. For their detennination, 0

knowledge of the safe <l110wQblepressure on the soil is necessQry.
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This is culled. the bearing capacity of the soil. The maximumload which

a soil cun carry just prior to failure is tenned the ultimate bearing

capucity of soil. A fraction ( usuully 1/3 rd) of the ultimate vulue is

considered to be safe or ullowable bearing capacity of soil.

Sometimes, it may be necessary to incrc:.se the bearing capacity

of the existing site. Someof the methods commonlyadopted are as follows.

i) Campnction

ii) Consolidation

i1i)Confini11g the soil

iv) Grouting

V) Chenicul treatm ent etc.

The most suitable Method to be followed. shull depl31don the soil investi-

gation report, the finunciul capnbil:.ties of the clil31t end the personul

judgenent of the foundation consultant.

9.3 POOBLl'MS OF DEEP EXCAVATION

Where the soil is soft und loose,deep excavation is required.

for the foundation. All most ull types of deep excavation for the build-

ing foundation are done munuully in Bangladesh. Accidentul deaths during

deep excavation due to side collapsing have been reported. The main

problens associated with excavations are

1. Collapsing 0 l' sides 0 l' the trench

2. Water collected at the bottom of the trench due to seepage through

the sides and the bottom

The colla;>sing of the sides of the trench may be protected by

adopting a suitable method of shoring. During the process of' shoring
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it is absolutely necessary to take extrane care for the safety of persons

working as well as the Ildjacent properties. Careful watch should be kept

on the [Jll1ountof slip of earth from the sides of the trench. It is necess-

ary to appoint at least one supervisor on ground to look after the workers

in the trench.

1:he water collecteJ. at the bottom of the trmch muy be rt>movt>d

by adopting one of the following rllethods

1. pumping

2. providing sumps and side druins

3. Well point system etc.

9.4 POST CONSTRUCTION ProBLEMS

Post consturuction problans of foundation muy occur due to various

rensons. These problans are fnced in vnrious buildings allover Bangllldesh.

Causes of these post construction along with prevmtive measures to reduce

their reCurences are discus~ed below.

9.~.1 U~E<,;UilL SETTLHH1H OF SUB So 1L

Uneyual settlanent may occur due to various reasons such as

unelJual distribution of laad on the foundations, varying benring power of

the sub-soil, eccentricity of the load etc.Due to uneyual settlement of

the sub-soil, cracks may develop in the building which in future leuds

to serious defects. Fbllowing nre the measures to be ndopted to prevent

such failu re:

a) Founuution should preferably rest on rock or hard soil.



58

b) Design of foundntions should be appropriate to the nature of sub soil.

c) It should be seen that the allowable bearing pressure on the soil is

not exceeded, even under the worst conditions.

d) Designer should check that proper attention has be01 given to the

eccentricity of the load on the foundations.

9.4-2 VNE\,jUAL SETTLEMENT OF THE MASONRY

Mortar joints may shrink and compress which muy lead to unetjuul

settlE1llE:l1tof the masonry. !'1eusures to avoid such situation are as follows

a) Mortur to be used in the masonry should be stiff and in line with

the workabllity desired.

b) The masonry work should be raised eve.'11y.

c) The l1eight of '",all to be raised per duy should be limited to 3 feet

mwcimulll.

d) Watering to ensure proper curing should be done to the masonry work.

9-4-3 WITHDRAloJ.AL OF MOISTllRE FroB THE SUB-SOIL

This occurs at places where there is considerable variation in

the height of water tClble. Whenwater table falls, the soil particles

lose cohesion an-t hence, there is shrinkage of so~l resulting in the

cracks to the building. The precaution to be taken to avoi.d such failure

would be to u.rive piles upto the required depth.

LATEHJI1 FHE3SUnE ON 'fHE SUPER STRUCTliRE

The thrust of a IJiched roof or arch action or wind action on

the super structure or an earth quake causes \"all to overturn. Remediul

measures to prevent this failure would be to provide a sufficient wide

base and to design the foundations for the worst condition of expected

laterul load.
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9'4.5 HORIZONTAL MOVEMENT OF TilE EARTH

Ver;,' soft soil is liable to give! wr;yunder the action of load,

especially at places such as sloping grounl1, river bunks etc. Hence in

such cases, it is ~esirable to construct retaining walls or to drive

sheet piles to prevent the escape of the earth.

9.4.6 TRANSPIRATION OF TREES AND SHRUBS

The roots of trec"s plunted near a bUilQing may extend upto the

foundation level anci may absorb the moistur\::. T1o:.seffect is seen in the

fonu of a depression on the ground rnd it may leau to cracks in the

building .Remedial measures are

a) Fbundations should be taken sufficiently l1eep. Aminimumdepth of

three feet is required for this purpose.

b) 1"ast growing and water-seeking trees should not be planted near the

building ,:ith a minimumdistance of 25 ft.

g.I,'7 ATMOSPHERIC ACTlON

Ruin und sun are the main utlllospheric agents which seriously

affect the foundations of a building. Heavy rains or considerable

variation in temperature or frost action may dnm<Jgethe foundations. Rain

water may create pockets mear the walls und while percolating through

the top soil, it may carry certain ch.:mico.ls and. sclts obtuined frorr.

sewage, and other waste left over ground. These chemicals and salts may

react with the mortar or concrete used in foundation rnd mqy stnrt the

disintegration of the foundation work. Remedial mensures should. includ.e

the following steJ.;s.

a) The depth of foundation to be increased so that rain water em not

reach it easily.
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b) Provision of suitable umler ground drains should be kept in order

to maintain the water table at a definite level.

c) Careful md compacted filling of the sides 0 f the foundation trenches

should be ensured with the earth md (\r sW1d.

d) A gentle slope should be provided on the ground sloping away from

the walls so as to keep rain water away from p61etrating through

soil adjacent to the foundation.
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C HAP T E R 10

~ll:;GRLLAN IlI)(J:.J I' l(.JlJLR-iS

10.1 :INTIDDUCTION

There are widely varying catugories of works involved in

Build:Lng construction. 'rhe associated problans are also widely varied and

unlimited. The major probl'3TISobserved. at the tlr,1Gof survey has been

discussed in the previous chaptel's. (from chaptGr-2 to 9 ). The problEllls

related to constrllctionmaterials, e(llJipmmts, foundation, concrete works,

masonry etc has b',Gl1dealt with at Imgth and probable rEllledial measures

suitable and proven satisfactory by practice has been outlined. Besides,

there are other varieties of problS!~s like those associ.ated with doors

and 11indows, shuttering, t:ennite attack, workers etc. which needs consid-

eration and are described in this chapter.

10.2 PffJBLEMS WI'.rH DOORS AND wlNOOWS

Doors and windows are usefUl building elElllents. The main

fUnction of doors in a bUilding is to serve as a connecting link betwem

the various internal parts. Windowere gmer;llly providE.d to give light

and vmtilation to the interior parts of a bUilding. Usual materials for

doors and windows are wood, glass, plywood and metals. But the supply of

quality wood is in-sufficimt. Those available are not seasoned,<:,J.tnOL1gh

the price is rising up fast. The ,ioor and window frames and shutters made

of these unseasoned wood soon fa.U to work ;Jroperly rill€:to chang" i.n their

dima1sions ldth l"eathering effect. The presE.flt practice of varioL;s types

of doors & shutters along with their usefUllness a'ld commondefects 2.I'e

described below.
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Flush doors are suitable espacially for interior work in

place of solid or wooden pmel doors. These are prepared by specialist

firms and available in stmdard sizes. Flush doors are economical,

easy to clem, better in appearmce, little affected by moisture,

termite-proof and crack-proof. The following points should be kept

in mind in order to ensure good quality of flush doors.

a) The life of flush doors depends to a large extent on the glue bonds,

Hence, glue used for the manufacture of flush doors should be of very

high stoodard. The glue usually used are phenol formaldehyde (PF type)

and urea formaldehyde (UF type). Phenol formaldehyde cm join wooden

pieces under high pressure and heat. It is the best for water proofing

qualities but it is costly. Urea formaldehyde can join wooden pieces

under pressure at room tanperature.

b) Timber to be used in the preparation of flush doors should be

properly seasoned md its moisture content should be reduced to the

desired 1evel.

c) Flush door should be suitably heated and pressed in hot-press.

d) Termite-proof treatment should be given to all timber work before

applying glu e.

Nowadays metal windows are being used especially for public

bUilding. Metal used in the construction may be mild steel, bronze,

aluminim or other alloys. The metal frllllle may be fixed direct to the

wall or it mllYbe fixed on a wooden or R.C.C.frilllle. The precautions

to be taken in case of metal windows are as follows

a) The members of the frame md sash should be properly welded at the

comers.
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b) The metal frrune should be Elllbedded In can(~t mortar or bituminons

mastic to prevent the p,ntI"'.fof moisture or rmn water.

c) The windoM'units should be carefully stacked at site. As window

frrunes are not designed to carry external loads. They should be carefully

carried while placing in position. It is advisable to check and slightly

adjust the movElllents of shutters before erecting the wind.owin the

OpEning. The hinges should alW!.lYSrElJHlin clear of the plaster. As a

precautionQry measure, they should be wrappel in plastic bags while

plastering.

d) Precautions should be takEn to prevent corrosion of the metal windows

~ The adv1Jlltages of metal windows over woodEn windows are.•...
as follows:-

a) Metal windows are not subject to contraction or expmsion due to

weather effects as in the case of woodEn windows. Metal windows

exhibit eleg1Jllt appearance.

b) The mElllbers of metal .Jindows are narrow and hmce steel windows

admit more light & VEntilation fOIl' the sane area as compared to woodEn

windows.

c) Me~al windows are factory made products an d so they possess greater

;:;recisions as compared to woodEn windows.

Now a diJYs pre-cast concrete door 1Jlld l'Jinciowframes locally

known as cho\~kats are beixlg used in place of wooden frames(chowkats)

which are in short supply and have become increasingly costlier.

Concrete chowkats are cheaper than those ffiQdeof wood and more suitable
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in damp areas like bath rooms, kil;chen, out side door frame exposed
to wheather. These are also resistant to termite attack and fire.

Innumerable sized and types of doors and windows are used
in building which consume large volume of timber. In order to minimise
the wastage of timber, it is essential and important to standardise
and optimise the dimensions of doors and windows. This will help to
economise the cost of pre-fabricated door and window frames in buil-
dings replacing relatively costlier timber frames.

Pre-fabricated reinforced concrete door and window frames are
being produced on small scale by the House Building Research Institute
at Mirpur, Dhaka. )4" dia M.S. rods are used as main reinforcement
whlle 1/fl" M.S. wires are used as ties. A typical R.C. door frame
detail is shown in Fig. 10.1. It is learnt that these R.C. frame
chowkats are gredually gaining acclaimation from the people.

10.3 FORMWORK AND SHUTTERING

When concrete is placed, it is in a plastic state. It needs
to be supported by temporary supports and casings of the desired
shape till it becomes sufficiently strong to support its own weight.
This temporary casing is known as formwork or shuttering. The require~
ments of formwork are a) Easy removal b) Economy c) Less leakace
d) Rigidity, e) Smooth surface and f) St.r'"ngth.
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steel & timbers are the commonlyused materials for the formwork.

Steel is Ilsed for formwork when it is desired to reuse the formwork

several times. The initial cost of steel formwork is very high. But it

proves to be economical for large works requiring mooy repetitions of

the: fonnwork. The erection and removal of steel formwork are simple

IlJ1dit presents a smooth surface on r€llloval. When formwork is re'iuired

for small vlOrks requiring less repetitions, timber is pret.erred to steel.

The timber for.work is cheap in initial cost md it Cill1be easily adopted

or altered for a new use. Following facts in connection with timber

formwork should be r€lllanbered.

1) The timber is to receive wet concrete. Hence t:iJJlber fonnv.ork should

be nlllither too dry nor too wet. If it is too dry, the timber will swell

m,l g~t distorted when wet concrete is placE.u on it, This will affect

workability of concrete and honeycomb surface will appear on ranoval of

the formwork. OIl the otherhand, if it is too wet, the timber will shrink

in hot weather resulting in gaps in the formwork through which concrete

will flow out. Hence ridges will be formed on the concrete surface. It is

found that a moisture content of about 20% is appropriate for the timber

formwork •

2) The dimensions of componmts of timber formwork will dep€l1d upon the

loads to be carried ood the availability of timber s€.'Ctions. But g€l1erally

the latter j.s the governing factor as the former coo be adjusted by

suitable spacing of the supports.

3) Minimumnails should be used in timber formwork md the nail heads

should be kept proj ecting so as to facilitate eusy r€llloval.

4) The formwork should be de.igned to resist the high pressure resulting

frorm the quick filling of the concrete.
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5) The inside of the forrnwork should be washed with water just before

the start of pouring concrete in to it.

Good exposed surface of concrete manbers can be achieved if the above

mentioned hints are takEn into Consideration during preparation of fbzm

works W1dshutterings with timber. But, here in Banglroesh,the inhermt

mmtality of the workers to get the job done quickly without assigning

W1yimportance to the quality, is responsible for bad, unple.asing concrete

surfaces so commonallover the country.

10.4 JMPHlPER CURING

lnade'luate curing causes innumE:rable cracks to develop at

the concrete surface. The quick surface drying of concrete results in

the swift movanent of moisture from the interior to the surface. This

steep moisture gradient cause high internal stresses which are responsiblE:

for internal micro cracks in the sani plastic concrete. Desireable

strmgth CW1not be achieved \'iithout proper curing.

By proper curing,durability W1dimpenneability of concrete

are increased W1dshrinl~age is reduced. ResistW1ce of concrete to abrasion

is considerably increased by proper curing. Curing cm be considered as

creation of a favourable environmmt during the early period for unin-

terrupted hydration. The desirable conditions are, suitable temperature

and presmce of ample moisture. The methods of curing are largely depen-

dent on the nature of work, weather conditions and economy considerations.

To ensure proper curing, the following steps mny be followed.

1. Fbr vertical surfaces, curing is difficult. It is generally done by

spraying water at intervals after forrnwork is removed. vlooden forrnwork
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should be coated with oil from inside md during hot season, water

should be sprayed to the outside of fonnwork. JUtematively, the exposed

surface of concrete m[(Ybe covered with h1Jl1ging C1Jl1vaSSor gunny bags

which should be leept wet.

2. For horizontal surface such as slabs, floors etc. curing C1Jl1be done

by spraying, ponding or COV8ring the concrete with moist earth, smd or

wet gunny bugs. For flat horizontal surface, i_onding is 1Jl1effective

method and it consists of little earthrn dums built allover the surface

to be cured and filling in the enclosures with water.

3. Curing of plaster is also essential. For want of curing the plaster

become weak even though right proportion may have beEn used. Curing of

plaster shall continue for at least 7 d[(Ys.

Improper clJring has frequEntly bern observed in Bangladesh

and this has certainly adversely affected the ljuality of wo'rks. So,due

attention must be paid immediately in this regard to improve on the

quality.

10.5 TEl1lITE ATTACK

The termites are popularly known as white ants 1Jl1dthey

are found in everywhere in Bangladesh. These insects live in a colony

1Jl1dthey are very fast in eating wood 1Jl111other cellulose materials as

food. Tiley also diJl1lugeother materials like plastics,leather etc. The

tenn terruite proofing is used to indicate the treatment which is given

to a building so as to prevrnt or control the growth of terruite in a

building.
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There are two types of tennites which dcrnuges the buildings.

They are krlownas drywood tenllites 1ll1dsubterrune1ll1 tennites. The drywood

tennites live in drywood in small colonies without maintaining uny

connection with the soil. These tenllites are lessin number 1ll1dthey are

ga1erally found in the humid coastal regions 0 f B1ll1gladesh. On the other-

hund subterr1ll1i1ll1 tennites can not servive or live without maintaining

connection with the soil. The primary colonies of these tennites are

eatablished in the ground md in search of food, which is mostly wood,

they develop earthen shelter tubes or tunnels in other materials. They

require adequate moisture und it is supplied either from soil through

tunnels or through wet spots in building or through my other available

source. The entry of the tennites into buildings takes place through

cracks or fissures in concrete 1ll1dmasonry, pipes, con,lUits, floor joints

etc.

The ranoval of tenllites from a bUilding is not un easy task.

The tennites get rich supplies of food in a building such as textile,

wood work, paper products, vegetable products, plastic insulation of

wiring etc. All these itans are easily attacked by tennites reducing

their strength und values considerably. Once the tennites establish

their colony in a particular building, it becomes difficult 1ll1dcostly

to ranove than completely. It is therefore, better to give suitable

treatment of tennite proofing during the construction of building. Great

care should be t;::ken in inspecting the filling material or debris used

for reclnmation of soil. If it contains tenllite colonies, the building

construction on the reclaimed lund become victim of the tennite attad:.

It is not possible for tennites to enter through dense concrete founda-

tions or other solid foundations. The construction of foundations should

therefore be carried out with superior quclity materials 1ll1dbetter \"ork-
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mmship. Suitable joint fillers or metal strips may be useJ. to malce floor

joints tennite proof. The site of bUilding should be carefully inspected

and cleared of all dead wood, old tree stumps, etc. If mounJ.s of subterr_

mean termites are found, they should be destroyed by forcing insecticides

at a numuer of points along than after malcing oproings or holes in the

earthro tunnels. The materials of superstructure which are easily susce-

ptible to teunite attack should be treateJ. with suitable preservative.

Also woodro rne:mberssuch as door frame, stair cases etc. should be set on

flooring and not through flooring.

Termite proofing cm be achieved by soil treat:nent with

chanicals. Soil insecticides are throughly mixeJ. md well spread in soil

so as to provide m effective chanical barrier for termites. Various

patroted chEmical insecticid.es such as DDT,BHC,PCP etc may be used.

But the following chanicals in oil solution or preferably water emulSion

have proved to be successful. T'1e chanicals are Aldrin- 0.5 0/0

Chlordane 1.0%, Dieldrino.5 % md Heptachloro.5%. The above concEntra-

tions are by weight. They are insoluble in water and hroce, they are

not leached out by the sub soil water. The applications of these chanicals

serve as a chanical barrier between the building 1lI1dthe ground and this

method has proved to be the most effective method of termite proofing.

The post construction treaonents after tennite attack consist

of opening earth around the bUilding( 2'-O"X1 '-6") Q.'1dtreating it with

chanicalsj llrilling holes in damaged portions of masonry md wood work

1lI1dinj ecting chanicals under pressure. After inj ecting the chanicals

the room should be closed about 24 hours. Then it should be opened.

ThesE'treatment9 are costly & cOIllPlicated & should be curried out through

experts in this field.
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10-6 CXlNCLlJD1NG mMflRKS

Building construction problems are unlimited. The problEms

so far discussed are not all. There may be mooy more problans omitted due

to the limitation of time or simply the because the persons surveyed forgot

to mention. It is not possible for one to out-l:il1e all the problems of

building construction. Co-ordinnted efforts to collect dnta in this

regnrd by more indiviL1uals will be required. The main problern in Boogln-

desh is the poor economic condition of the country. }looy of the problerns

are related with economy. For ex2lIlple, the deterioration of law ood order

si tu ntion, ndoption 0 f unfarEmeans uuring construction, ildult eration 0 f

construction materials, incapability of collection of good "uality materials

etc. are very much related with the poor finoocial condition of the country.

The Incntality of the persons involved in the building construction industry

are not satisfactory ood must be improved for healthy development of the

building construction practice. It is ooticipnted that the situation \ojill

improve in future ns the de man d for good building construction

grow stronger.
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CHAPTER 11

CONCLUS ION AND SUGGESTION

11.1 CONCLUSION

From the survey carried out during this study.numerous

problems associated with the present duy building construction practices

in Bmgladesh have bea'! reported. The problems are varied in nature md

in magnitude. Someof these problE>.!s are related to the constructionUl.

materi<J1s while some others related to the construction ey.uipments. Some

are faced prior to md or during construction phase while mmy crop up

after construction. All the similar varities have been grouped together

md discussed elaborately under differa'!t chapter heads. Here in this

chapter, the conclusions of the previously discussed problans are outlined

briefly. The conclusions are

1) The qu<J1ity of construction materinls like bricks, reinforcing steel,

cana'!t,smd etc. vary widely mel were founa to be far below stmdurd

in mmy places.

2) Most contractors clo not possess the commonconstruction equipments like

concrete bucket, mixure machine, earth ranmer, mixing plant, stone

crushers etc. Although some big contractors possess than but even then

skilled technicians are absent.

3) Buildings are being designed und constructed without carrying out any

soil investigation for the site of construction. This brings about

unnecessary problerns during construction and some post constructionnl

defects which could have been avoided if soil investigation were clone

prior to construction.
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4) SaLinity problems i, e, the efflorescE:l1ce of bricks £lDdmortar were

observed almost every where in B£lDgladesh.

5) Visible cracks in concrete structure and brick masonry were observed.

Most of these cracks were due to negligE:l1ce £lDdimproper methods of

construction followed

6) Soaking of roof slabs and dampness of walls und floors are quite common

problems which could have been avoided in most cases.

7) lmproper fitting of the various bUilding accessories like door and

window frames, s£IDitar:r fixtures etc. were observed in almost all public

buildings.

8) Most of the contractor in l3£IDgladesh&1'e tec:hnic,1l1y unsound £lDdlack

skilled work force.

9) Overall socia-economic condition of the country is poor £lDdthe moral

standard is even lower. ~ality of construction seriously suffer on

many occations due to ill motives of the contractors 1ll1dthe supervising

staffs.

10)La.ck of co-ordination between different teams (e.g. civil, sanitary,

electrical etc) involved in building construction cnuses unnecessary

delay 1ll1dcreats problans which should not have happened at all.

11)Inadequate and improper mainten1ll1ce work are responsible for m1ll1Ypost

constructional problems.

12)Market price of constructional materials is very unstable. The rise in

price is sudden and sharp. But the contractor seldom gets the price

enh£ID}:611entsbecause of clumsy procedure. The effect is low quality

construction wjth multiple defects.
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13) Manybuild.1ngs .in the jJrivate sector,specially out side Dhaka have

bem constructed without be.ing designed by an architect andor pro-
•

fessional eng.ineer. These improperly designed build.ings creats

environmEntal problans as well as fUnctionul problans of the bUild.ing

it self.

14) The unabated. growth of the musclanen over the last decade and their

extortion of money from the contractors .in the name of club subscrip-

tions is a serious threat to healthy developmEnt of build.ing construc-

tion .industry.

11.2 SUGGESTION

Most of the constructional problans are .in a way related With

the financial condition of the owner and to some extent the contractor.

A positive step then would be to economise the cost of construction. So

the process called economyconstruction should be found out. A brief

outline of the various parameters inflUEncing the process of economy

construction is giVEn below

The cost of construction is governed by the following five

paraneters. a) Material, b) Labour c) Equipment d) Overhead and

supervision e) Profit.

a) Material: The cost of material can be economised by .incorporating .in

the design locally available materials and thereby sav.ing the cost of

transportation which .in many cases may be more than the cost of the materia]

Economymay sometimes be achieved by slightly relaxing the rigid inspection

of the material provided the safety and durability of the structures is
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not sacrificed and the requiranents of the purpose for which material is

used are fully satisfied.

b) Labour: :In Bangladesh unskilled labour is available at comparatively

cheap rates. As far as possible, advantage should be tokEn of the locally

available sani-skilled labour without resorting to outside skilled labour.

If a high class building is required to be constructed a high grade

concrete finish may be necessary, especially if the concrete surface is

exposed to weathering action. On the otherhmd if a ware-house or a

godow is required, the stmdard of concrete finish and the type of tniX

can be lowered. Workmanshipspecified should therefore be in conformity

to the requiranent of the project and accordingly skilled or sani-skilled

labour should be Engaged.

c) EquiplJlEnt: Aproblan which frequently confronts a contractor as he

plms to construct a project is the selection of the most suitable

equipmEnt. He should consider the money SpEnt for equipment as an invest-

mEnt which he can expect to recover,with a profit,during the useful life

of the equipment • COntractors and other users of construction equipmEnt

frequently are concerned with a decision as to whether to purchase or

rent eqUipmEnt. Under eertain conditions it is financially advantageous

to purchase, whereas under other conditions it is more economical and

satisfactory to rent it. The purchase of equipmEnt, as compared with

rEnting it, has several advmtag es including the following:

1) It is more economical if the eqUipment is used sufficiently.

ii) It is more likely to be available for use whEnneeded.
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iii) Because ownership should assure better maintenance and care,

purchased equipmEnt are kept m better mechanical condition. limongthe

disadvantages of owning equipments the followmg may be mEntioned ;_

i) It m~ be more expensive than rentmg.

ii) The purchase of equipment m~ require a substantial investment of

money or credit that could be spent else where if needed.

iii) The ownership of equipment might mfluence a contractor to contmue

using the equipment beyond its economical life, thereby mcreasing the

cost of production unnecessarily.

d) Overhead and supervision;- Overheads and supervising staff, though

thanselves do not produce any physical out put, yet they are very imIX'r-

tant parties and they mdirectly make substantial contribution to the

achievanent of the targets. However their number should be kept to

mm:1mumin order to get the job done under opt:1mumconditions.

e) Profit; This factor can not be directly controlled by the engmeer.

However the anount of profits is the difference between cost of the Hrst

four paruneters described above and the output achieved in tems of its

valuation. The Engineer therefore can mcrease profit by ge~ting maximum

1oIOrkfrom mEn and machmes and by reducmg the expenditure on the various

itsns of expenditure. The list gi:i:en below mdicates some of the ways m

which the cost of construction can be reduced and as a corollary to this,

the profit can be mcreased.

1) Standardising the manbers of the concrete structure so that the sane

fonns can be used a number of times.



77

2) By avoiding complicated construction procedures as far as

possible so that unskilled or semi-skilled workers can manage the

affairs.

3) By avoiding unnecessary special construction features.

4) Using cost saving equipments.

5) Using local materials as far as possible.

6) Making specifications clear and unambiguous.

7) As far as possible follo'o' standards already fr<lllledby the local

standard institutes.

8) The supervisory staff should have adequate experience in similar

constructional fields in order to deliver their duties efficiently.

Along with the vital step of economyconstruction

the following sugessions may be considered to overcome the building

construction problems in Bangladesh.

1) Collection of proper construction materials must be ensured.

Effective measures should be taken by the government for production

of quality materials through Bangladesh standard Testing Institution

or similar organisation.

2) Modem construction equipment may be collected centrally by the

government and to be rented to the builders.

3) Arrangement for training of the workers and technicians to be

ensured by the government as well as by the agencies concerned and

certificate to be issued after complition of the training. Only the

/certificate holders should be employed in the respective field works.
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4) Good co-operation lllJJongthe related persons of bUilding con~

truction industries should be motivated.

5) stable price in the market should be ensured by the government

otherwise standard provisions for price escalation should be 1aid

do'liIl..

6) Proper method of construction should be followed and strict

supervision in this regard should be guaranteed.

7) Law and order situation of the country must improve for healthy

growth of building construction industry. Stable political situation

is a precondition •
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APPENDIX - A

A.1. Builders

1. Engr. Mohammad Nasim Hasan, Proprietor, Mis Hasan Engineering
and Construction, 479 Malibagh, Dhaka 1217"

2. Engr. Mohammad Luqman, Economic Design Consultants,
213 Lalmatia Block-A, Mirpur Road, Dhaka 1207.

3. Engr. A.H.M. Shahiduzzaman, Asstt. Project Manager,
Eastern Housing Limited, 125/A Motijheel CIA, Dhaka.

4. K.A. Mokarram, Contractor, Iqbalnagar Mosque Road, Khulna.
5. Mr. Ruhol Amin, Proprietor,M/s R.R. Enterprise,

86 B.K. Roy Road, Khulna.
6. Mr. Tamizuddin, Proprietor,M/s Shabuz Kalabid, Sugar

Mill Road, Joypurhat.
7. Mr. Molla Shamsul Alam, Proprieto~ Mis Molla Construction,

Marwaripatty, Joypurhat.
8. Mr. Shafiul Islam, Contractor, Bogra.
9. Mr. Sayed Motiur Rahman. Contractor, Puraton Koshba,

Jessore.

A.2 Engineers.

1. Engr. A.F.M. Sharfuddin, Chief Engineer, Public Works
Department, Dhaka.

2. Engr. Ayet Ali Bhuiyan, Executive Engineer, FWD Division
Jessore.

3. Engl'.Dewan Shah Alum, Sub-Divisional Engineer, l-'w'D,Khlllna.
4. Engr. Shafiul Alam Khan, Research Engineer, Housing and

Building Research Institute, Mirpur, Dhaka.
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5. Engr. Nazmul Haque, Asstt. Engineer, Municipal Corporation,
Khulna.

6. Engr. Abu Sadeque, Asstt. Eng~.::leer,PWD Design Division,
Dhaka.

7. Engr. Ainul Farhad, Asstt. Engineer, PWD Design Division,
Dhaka.

8. Engr. Abdul Mazid Sikder, Sub-Divisional Engineer, PWD, Dhaka.

A.3 House Owners and Dwellers

1. M~o Md. Safiqul Islam, Chief Matropoliton Magistrate, Khulna.
20 Mr. Nizamuddin, Information Officer, PID, RajBhahi.
3. K.B.M. Abdul Latif, Basepara, JesBore.
4. Mr. A.K. Azad, District Controller of Food, Joypurhat.
5. Dr. ~bdun Noor, Civil Surgeon, Joypurhat.
6. Mr. So Zaman, Supt.of Police, Joypurhat.
7. Molla Atiar Rahman, 23/2 Share-e- BangIa Road, Dhaka.
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