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CEMENT ANO CONCRETE PROOUCT

CEMENT:=

Hisal Cement Factory with an authorised capital af around.
UeS.$. 0.67 aillion and with a daily producticn capacity of “ou AT
is the only csmant plant so Tar astablished in Nepal. The vertical
shaft kiln cament plant, locatad in the capital city of :hs country,
wvent into production around the closa of F.Y. 19749-78. Unfortunately
the Pactory is not running to its capacity and is even unable to
mest the cement damand of tha cspital jurisdiction of the country.
As such, the country has to dspend upan India, Kares, Japan, Thailand
and China for the cament imports.

The undec-construction dry processing ceuunt plant, located in
‘cantral Nepal and uith a daily production capacity of 750 MT and costing
arong U.Se . S5U.4 million,has bean targetted by the government to be
completsd and brought ints opsration uith the Current Sixth five yaur
plan crvering (1981~86) to fulfill around 22X of the total cement
requirement liksly to bs facad by thse country during this very perind.
Ths total reguirsment of cement is likely to rsach about 17,42,600 MT,
out of uhich 65% is expectsd tao be consumsd by govt. sector and balance
35% by private snd other fialds 78% of the balanca deficit will have
to bs met through foreign isports.

Execution of a praliminary investigation for the sstablishment
of a third cemaent faciory in tha eastarn develapment rsgion of Nepal
is further planned by the governament. This csment plant projeect which
wvill be undsrtaksn in collaboration with India {3 expectad to cost
around U.S.3. 100 oillion and shali poasass a daily production capzcity
9fr 1500 MT of cement and 1S00 MT of clinker.

A small scala industry in ths capital city itself is further
notad to producs 25 Bags of Puzzolana cement per day sincs tuo ysars
aback. This csment is preparsd by ‘wrning Rics hushk uader control
temperaturs of around 700°C and eixing the rasulting ash uith lime
in 133 preogortion. The mixture is, thereby, grinded {n 5all mill for
about 3 hrs to get Rics husk cemaent. This csment whan mingled with
sand and stone chips.in 1:2:4 ratio is found to attain an average
crushing strength af SO kg/caz and thus has besn rscommendad for
use only in the plastsring works.

sTes ke~

In Nepal s0 Par there has been no amajor stael praoducing plant.
At PARWANIPUR - south~east of the capital city, s reralling aill is
in operation which pr-3juces various sized ribbed cold tuistad jafcr=zad
bars from imcortad Sillstz. This hot rerolling mai{ll conmencad its
production {n 1364 ans tr:.gh the f{nstalled capacity is 20,000 mMT
par annua, praduction waz much less than the -atad capscity due to
nonavailability of billets which have to be iaportsd from Indla.
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Accarding to the tasts of the sampis undertaken in India, the reinforce-
ment is found to posseas a yiald. strenght of 42SO kg/cm2 and an ultimats
tensila strength of S000 kg/ca2.

A screp bassd second reralling mill lozated in aastern Nepal and
passessing an annual capacity of around 7500MT of mild steel plain
bars has alsc bssn running into opsraticn sincs about two and a half

yaars aback.,

Whatsosver, the major staesl reguirements of the country has
to be met through imports. The totsl stsel resquirement of tha country
during tha current five year plan period, ls estimated to reach about
2,88,649 MT, out of uhich 70% {s likaly to be consumed by gavernmant
sector and balanca 33X by other sectors. The gaovt plans to achiswe
about 48X of the aforesaid raequirsment fulfilled through domaestic
manufacturse by granting the maximum passible help to thichi-ting
rerolling-mills so as to ensble them to run to their ful) respective
capssitiss. A ravieu pertaining to the establishment of a small scals
steel industry in Nepal based upon the iron aors deposit on tha southern
slopagaf the Phulchauki hills lrcatsd about 26 ks south-east of the
Capital city constitutss the furthur programas of thes government.

AGGREGATES:=

a) Fine aggregats:~ Nepal is endoued with about §000 rivers, the
total lsngth of uhich exceeds 45300 km. As such, river sand {s predominan-
tly used for csmant mortar snd as fine aggregate to the cesment concrats
#ix. At cartain placses uners rikver sand is not availabla use of lime
surkhi mortar and lise ;onézatn ares rasortad to. The high mica contant
pregent in most of the river sasd is a problea encountared by builders
in Naepal. Suggestions subject ta L{ts rectifization is f{ndeed desivazble.

b) Cosarse aggragate:- 83% af the total -land area of Nepal
(1,45,302 sg.km.) is covered by mountsins and it contains many rivers,
rivulets and small streams which carry abundant volums of nstural
gravel. Prevailing practics of making concrats in most of the lacally
run,ind projects, is to use the crushed stones naving angular or
Toughly shaped stone fragaents as coarse aggregatas with a common
balisef that angular or rough shaped stones have mora bond or gris and
help to produce a bettar strength concracs. On the contrary, aost of

the foreign aided road projacts have extansively usad natural gravelg
fsr @inor as wall as mamjor structures.

Scattcred crushed stone industtiss ars fluorisning all over
Neoal. Industries located in tne faot hills of SIWALIKS esart
Talluay ballast t3a India. In the aapitsl valley of the country, thare

2.9 altogether THREZ stone quarciss araducing machine crushed stane Chipae




af various sizas. Qumrries suaplying hang crushed stone chips. in
s3all scale, are furiher scattesed throughcut the countrye.

LAS0RaTCRY TESTING:~

The solea afaoresaid cement factory running in Nepal has a
laboratory of haec o - arthermscrs, a cantrsl laboratory at ths
Engineering instituta . thin the cagital city of ths cagntry is
equipped vitn variocus Il finenced roreign aads laboratory
scuipments uorth acround UeSe3.0.67 million., Oue attention to the
laboratory tests of the raw materials or products ars nct given by
the concerned in privata construction Fiald; of Nepsl. Psople ars
Found to use the construction rau saterials immediataly follouing
its procursaent simply based upon eys sstimation and past experience.
Houever, in forsign aided projescts of the gaovt., reverss is the case.

QUALITY CONTAOL:=~

4.M.G of Napal astablished the Naepal Institats of standards in
1974 under tha new Industrial Policy. The responsibility assigned to
this institution is to tsst to create stindards and tg control the
standards of rau matecials and 7inishad goods and to implament
cevtification marks in ihas products for its quality assurance. The
Institute has todate formulatad aininum standards for as many as fifty
itens anl&ding congumar goads, cxportapl‘ items, food stuffs and
cunstruction matsrials like Brick end lims. Finalisation of the
standards for additional sixty itsms has heen scheduled to be complgted
within tha fLive ysar period sf the current plan. The standards for
sand, csment and reinforcament stsel are excectad to coms cut sooner
or latsr.

MIXING:AND TRANSPORT:=

Hand aixing or volumatrically messursd ingrediants of cecncreta,
added uith aye estimated guantity of water, on the siie, naar the
dumping spot, over a suitable clean temporarily psreparsd platfora,

{s popular in almost all privatas Building =onstruction uorks in Yepal.
carriage of concrete in stewl head pans is paerformed by qua&as af
unskilled labours arranged accordingly. If tha duaping spot is at a
leval higher than ths aixing spot, temporary staging uith tiaber,
cansisting of a3 series of platfarms; constitutas the aedium usad for
the manuazl carrlage of concreta up to its destinstion. On thae contrary
) @achine aixing i3 acquirsed in almost all construction works partalining
ta gavt or semigovt organisations. Thae concrets from the aixer ia
transportad through an engine driven =minirsad dumpez or %hrough a
Banually handlaed unedl casrow up .3 the dastinad 3pot or 3 Lts
naarast sassiala spot deoarding upon the situation. In :he latter
Casa, passage af ccicseta up to the Jestinad spo: iLs furthaer axscutad
"anually af%ar Temixing of the cancrata 2n a suitabla o
rural arqas af “-hae SsLntry unerein usae of
are not faasisla,

latfora., In
wnael barrous 3r Juzoroa
unskillad labours arougnt spaclally fcom India,ars

smployed. Thay possess Sha staming to ualk from the wixing slace Tignt

1D 0 tne ilumping 3pOt DY tartving Jteel tans Tilled 1D W1wa concrete dver
“neir neads. lormai.y :his 113tance Lie3 ~1%nlnl 2 C3GIUS 10 eXceedins zall 2
<a.ometor.
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PRECAST PRODUCT INQUSTARY IN NEPAL:I-

The country of Nepal is still in its infancy pertainir, .o
s*he fiald af prscast products industry and {i{ has to maka considursable
head wvay befors it can hope to meet aven a tithas af the vast
requirsments of the building industry. Turning to tha gresent staturs
of pressss products industry within tha country thers are only about
TWUELVE total industriaes running ccmmercially amang which FIVE units
undertake the manufacturs of hollow conccata blocks, concrate Qaving
tiles, screan blocks, foundation blocks, pillars and lintsl blocks,”
S1% units producs R.C.C. pipas and fittings and ONE unit maka A.fL.
pipes and fittings, ventilation couls anu tarrazo cua nonskid tiles.
FIVE mors industriss in precast field are expaectad to ccvas ocut in
near Puturs. Industries manufacturing large precast units like slabs,
beams etc in commsrcial field have not flucrished so far within the
country. Howavar, production of slabs ganels and supparting beams arse
accomplished by a semi government construction company in Nepal
according to her tequireamsnts only. Those precast slabs possess s
thickness aof around 13" and are sade in three sizes measuring
around 3'x6%x3' and 3'x12'. Beams of langths 9' and 12' in casa aof
single spans and of consscutive suan langths of 15'=7% and 4'-4"
in case 2f doubke spass sre als. the simultanecus producticns of the
company. Thess dimsnsions are Dased upon the room sizes normally
adaoptad in the bulldings of ths country. In genscal, the vas-shapaed
Joint fPormed between consicutive slabs is sealad vith cement cancreta

3ix thersby emtedding the protruding reinforcements from both sides
8 the slab.

In elactric ffald, precast concreta lampposts have dominatad
the timbsr and steel polas in the capital city of the country.
These are aanagecd by the concc-ned authority by special arrangedzaents
and are ersctad with the help of rones and manual forcs.

There are No trasmuays in Hepal and being a mountainecus
country there is only sbout 106 km. aof langth in total coverasd by
sailuay tracks in the plain regions af the country. The rails ars
Rarso=w gauge (2'=6" uids) uith 30 1lb stasl cails on woaden
slaepsrs.

HOLLO-W 3LOCX MASONARY:-

Hollow concraeta blocks with 338% carity arae manufacturad by
AQSACOMETTA machine impor<ad from Italy., Vibrocamprassion of seamidre

soncrata mix packsd in the za’ .ad staal moulds ”ollaued hy natural

. ,
CuTing far about thraes weeki faorms -he 3asin princisla of sroductian

adoptad By :the {ndustc-ias. Ilocks having width af 4%, §* ja4 3",

Neignt ccmmaenly agout 3" a3nd langth acout 16" constituta the variatias
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af productior. Camant, sand and 1C mm gradeg stona chips in 1:3:4
ograpoertion are mixead with vater to form & sanidry aix in cass of
laad bearing units posssssing 40 am ta S0 mm Web thickness whersas
camant and sand in 1:4 catio with vater is adogtad for nonload
bearing units with smaller web thicknass. The blocks are reportad
to attain an average compressive strength of arounag 15 kg/c=2 on
the total section, Though ihe daily production capag:iy of tha
sachinery installed is 800 nos for 8% thick blocks, 1630 nos for
6® thick cnes and 2480 nos for 4* thick ones, the factories are
reported to bs running at abaut 430% of the aforesaid cspacitiss
because Mas3Inry with brick or stone with mud mcrtar or uwith cemant
mortar is still preponderant uithin the country inspits of the
aconcmy exhibitaed by the concrete blocks, as declared by tha
nanufactu:érn.

CEMENT CONCRETE PIPES:-

Concrats pipes of various sizes are manufasturad by the
existing plants of Nepal adopting cantrifugal procsss and follouwing
1.5.1. =pacification. Normally, cament, sand and 10 ma graded stane
chips are aixsd in 1:2:4 ratio. by volume with watez. The pipes arse
jointad vith similarly asnufactured R.C.C. collars. Tha Pabricatad
rainforcamant constitutes of 6 =@ dia m.s. circumferential
reinforcament walded or tied by 12 gauga wires uith 6 =sm dia
longitudinal reinforcament soc as to form a cage.

Lonstruction of 35 km. of ssuage line uith cament concreta
pipes within the capital vallay uas schedulad by the gsvernment, out
af which 31 km of sewarline involving about 12480 nos aof various
sizad pipss have a’..z:. - Zesn laid theraein. In the sacond phaase,
ingtzllation of an » 1t:2.al 9 km of sawar lines in sizsd from 200 =

to SJ0 am within tii: capi' .1 vallay itself, has baen fucthar targettad
by the govarnmant.

A.C, PIPES:=-

A.C. pipeas are vsad mainly in house drainage works in tha builiings
witain the countsy, The sola factory within the capital producing
machanically 6' long A.C. pipas of 37, 4" and 6" diametar uwith daily

. productioun capacitias of around S0 Nos, 80 Nos and 25 Ngs along uith
average 20 Nos of raelavaent manually prepared fittings like 459 and

. 9g° bends, taas and collars, has gainad a good papularity in the capital
city of Nepal. Tha pipes ars manufacturad by pouring a slgfry nixturs
af camant and A.C. pouder in 1:2 ratio wi::;x adecuata watar sver a
f3tating perfaratad stael sipe follawed hy {%3 coamgactian with a
sizultanecusly rotatad stael prassurs rodl intc 3 dansa homoganeous
3tructurse, The uwatar of %tha s3lurry ia -amoved Sy cartain suctian

arrangamant. Ths pipes ara normally jointad with 1:3 ar 1

:4 camant
mortar. Usae of 1mported A.C. corrugated 3hee*s on the rofs of tuildings
are 1130 nNomi‘ar 41-hin %he country though 13 13 20t domegtically manu -

Tactured 36 Car.




CEMENT TILeES:-

The sols factory in the capital city af Nepal manufacturing
A.C. pipes alsc producs camant tiles in tha faorw of Terrsza or
nonskid tilas in sizes varying from a minimum of 4"x4” o a maximum
of 12"x12%. Though the daily production capacity of thes sguipsants
{s around 700 to 800 sg.ft., it is rsportad to be rurining at about
anly 15X of the aforesaid cspacity dus to nonavailability of the
ingraedients of the tile regularly, intsr={3*tent load shedding problem=
presvalant in the country and an insatisfactory macket scope of the
producte.

The tarraza tils is compossd of a back ls,er consisting of
dry mix of cement and sand in 1:3 ratio by volume and a face layer
wherein csment and mardls zhips in 1:3 ratic by voluse is mingled
with necassary uatesr and colou;ing agents if desired.

Nonskid tiles <ontain only one layer. A aixturs of Jhite cemant
and marble chips in 1:1 ratic by volume is sechanically mingled in
a rotating drum along with desired calours in gresence of stsel balls
for about an hour. The effluent is then minglad with necessary uater.

The following principles of pressurizing, curing and ultimats
grinding ars similar in both casas. The tileg are rormally laid in
C.M. 1:86 of lime amortar 1:3 or gauged martar 1:2:9. depending upon
the placas.

PROBLEIMS: -

Tha problams facad by the country in the davalapmant of camant
and concreta product industries ars summarised as balowu;

a) Lack of adeguate cament (h) Shortags of necassary
reinforcament (c) Pouer shortage (d) unbalancsd sraduztion
and sale pusition (a) MNonavailabiliiy of ecsnomy size. mach'.nes
and machinaries like cranes for installing heavy prscas: products
() Lack of entarpreneurship (g) Lack uf capital o r cradit or
banking facilities to motbilise tha natural resourcas uhich are
not fully monetizad (h) Difficult to collact *ha scattarsd raw
matarials dua to lack of ccamunkcaticn and tranepcriaticn
facilitias bacausa 33% of the total area nf tha country is
@mountainaous. (1) Lack of akillad man pouar with tachaical

xnowhow. (j) Lack af propac and suffliciant training instisytiaon
Lo train the lapours.

aac




Develooment of Industrv in~Nena£

Decentralization and Govermment assistance.

Industrialisation in Nepal started in 1936 and it gained i:s
momentum immediately after the end of isolationism in 1951
resultinq which many industries, inclusive of a cement factory
in Kathmandu,vthe capital city of Nepal, have come up. To
facilitate the private investor, Nepal Industrial Develcopment
corporation was set up in 1959 and an industrial policy in the
first time came into effect in the year. Financial aid such

as credit facility and capital investments and nonfinancil
assistance in the form of Industrial feasibility studies,
managerial and technical service etc were made availabile to
private investor through this corporation. According to the
industrial policy formulated by His Majesty's Government of
Nepal in 1974, the small industry has been defined as an
industry having investment between N, Rs 2 Lacs (about

US dollar 17C00) to N. Rs 100 lacs (about US dollar 8,50000),
During the third five year plan of the country, that is within
(1971-74), three industrial districts one in Xathmandu (the
capital ¢ity), one in Hetauda (C2ntral Nepal) and one in Patan
(about 5 xm f£from Capital city), were established to decentralicze
the industries by providing them the essential facilities and
utilities thereby avoiding formaticn of haphazard industries
and growth ¢f slum areas within the country. His Majesty's
government of Nepal, chereafter, established various organisations
to provide a more congenial atmosphere for the systematijc and

rapid industrial develcoment in the country.

First, the industrial service Centre, to conduc* technofeasibilisy

studies in ipdustrial and subsidiarv industies :tased on

1]

agriculture, fcrestzy, mining, ccnstructicon materials and
srzgrammes and o look aZker all +<he seven indus<=rial Zdistricts
crewvalant i1n the SSuntrv acw., The sther Lnstituticn,
Ccrzeraticn z2s-crdina<icn Sivisicn zinder ministzv oF Zinance is

alsc an adwviscry ccuncil “c HMG in matters of diZfzsrent. astects

th

(@)

nangement which Zacludes <he small sec=or also,
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Masor function of NIZC has been thus transferred renderxing

the former an industrial investment concern only.

Secondly, the Security sales and purchase centr to mohilize
the individual savings to the industries and to zrovide the
financial assistance to the mcdernisation of existing industries.

Thirdly, the Nepal Institute of standards to provide various
services to industzries and trade in the field of quality control
and standardisation for gqualitative improvements of naticnal
preduction and productivity.

Fourthly, to avail the expanding small industries a wider
market field, the governmént has set up Trade Promotion centre
with the objective of designing and developing an effecczive
trade infrastructure, conducting the research surveys to
identify and develop domestic exportable products, orgarising
internatioral market research, issuing the jourmals and books
so as tocdisseminate trade information and encuireies, and to
increase the export vclume by arranging Nepalese exporters'

carticipation in the intermaticnal trade fairs and exhibiticn,

Resulting such arrangements undertaken Zv the government
cf Nepal, the country nas now around 733,000 cottage industries,
about 155 small industries and 31 medium ccme large sized

ndustries, Mostly agro-based industries are in operation at

§e

present in the country, Growth of small scale industries in
several south east Asian countries confirms the idea that

small industries in a small country like Nepal wherein the
agriculture has a predominant role and where more than 90%
ocpulaticn depends upon agriculture, has nlayed an important
role and the develocment of the small industries will be most
suitable and feasible. As such, according to the new industrial
zolicy anncunced by %the govsarnment recently, =op Drioriity nhas
been accoried Ior cottacge ana small industxies and industriss

manufacturing essential consumer gccds and exgers srilanted

industries, The zclicyv zas als50 ctened =he wav Ior “he zsrivata
seczor will alsc za given. The jcvermmer=, in zccnsulza<ion wizh
—he ccmmercsial Bdank, Nazicnal zank and other Inanciag Lastiouzicns

P

will at<empt =0 orivide easier credit o industries.




For the simpiificatinn of licences of industries and £or
opromoticn of the same, Iandustrial Promotion Committee will be
set up. Revisicn of the taxes, tariff and exercise duties has
also been undertaken. Nepal Industrial Develorment Corporation
has the target of making available financial assistance
amcunting to 480 millior. n RS (eqvt US Dollar 41.38 millien),
in the form of lcans and shares of the corporatiown, to the
industries to be established in che private sector under the
industrial promotion programme, Within the sixth plan (1981-86)
Private sector is expected in invest about 3.50 million N Rs
{eqvt US dollar 30.17 million) in the industrial sector during
the sixth plan.

Some of the main constraints in the development of small
enterarises in the country are:-

a) Lack of skilled and semi-skilled manpower and
technical know-how.
b) Lack of propver and sufficient training institution to

train the labours and other perscnnels for “he small
enterprise development,

c) Lack of capital or credit kanking Zfacitilities *o
mobilise the naticnal resources which ars not Ivily
amonetized,

é) Difficul% to cellect the scattered raw materials due
to lack of communicaticn and “ransportaticn facilities
because 33% of the total ar.a of the country is
mountaineous,

As such, sufficient coltivaticn of raw materials in cne cznfined

area is difficult,

e) Lack >f marketing facilities,
£) Lack of basic infrastzucture like a shed because ci
shor+-age of cement, steel 2%tz %o zuild %he sane,

Nen availability of e2conemy sized machines and

~—

Wy

inadecuacy of alectrici.y Ior L1235 cperation,

o - 1 c d
2 ~aCL Q0L antarreneursilz,
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Conclusively, in a developing economy like that of Nepal,

the rural sector, the sector in which most .¢f the countrv's
population iilve, plays a crucial role in the countrvy's
development. Due priocrity has to be given o the rural

sector in agricultural as well as in industrial field for the
overall development strategy. As there is little prospect ¢F
all rural people being absorbed in the agricultural sector,

the promotion of rural industry appears:tc be an ideal solution
not only to ensure a steady and dependable income sourced for the
people but also ko expand the ccuntry's domestic inceme, The
decision of the government to expedite the setting up of small
hydroelectric power plants in the rural areas can be deeply
appreciated., Some_ fruitful results in the industrial development
within the country can te expected following the recent
declaration of new industrial policy by the government which
undountedly reveals the e{forts on the part of the government
for the drastic industrial development within the country,.

b reswin






