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This country monograph was prep.red at the requast of the Directer
General for Housing, Planning and Urban Development, by thz Bullcding =e -
search Institute in its capacity as U.N. Regicnal Housing Centre for the
teCAFE Region,

The-aim in pubiishing such a monograph on cement and Concrete Pro-
ducts Is to promote a better understandirj overseas of the problam, plans
and Ideals of the Indonesian people in this fields.

The Building Research Inst!tute would be grateful for any suggest -
lons for Improving the monograph, and all enquires regarding figures and

statements herein, which m3y need clarification, will be answered by the
Instituta.



I. Inceonesian Concrete Prccusticn

fndores . .as enTered a phass cf booming ceve!cprent. The cons-
truction indusTry Nes become a me or industry and pertianc cament (P.C.)
is beccming cnc of the main bullding meterials. This is reflected in
the yearly consumption of cement (P.C.} which is increasing from 2 mli -
llon tons in 1973 ~ 1974 *to mors than 5 million tons in 1978 - 1979, It
Is expected that the yearly coment consumption, which Incidentally is a
traditional economic indicator, witl be more than I3 milllon tons by
1982 - 1984, at the conclusicn of Pelita 111, the Third Five Year Cavo -
lopment Plan,

Assuming that each ton of cement will produces 3 cubic meters
ot concrete, the yeariy concrete production may be expected to Increase
from 6 millios cubic meters to at lgast 30 million cubic mstars In the
decade from 1974 fo 1983,

Bullding construction will require 2 Icrge a2nd Increasing per -
centage of the nationsl budget. CemenTt is uscd for most of the renforc-
ed concrete structures roquired by a devcloping construction Industry
It is therefore o motter of naticnal Importance th=t the concrete struc-
Tures aro built 2s economically 2s possible in order tc reducc Initlal
construction costs, and That the concretc snculd bs cf good quality In
order to minimize futurs repair, meintennnce, and replacament costs, znd
to sefequerd inwastments.,

An anzlysis of current concrete production and construction
practices in Indonesia have bean reported, which has been made on the
basis of site surveys and statisticzi analysis cf routine quality con-
trol data from typical Indonesian building sites. Also repcrted were
the various efforts which have bewrn mede within the Concrete Activity
of the UNIDO Building Maotsrial Assistance Program (INS/74/034) t¢  m=
prove the genaral quality of concrete produced in indcnesiz.

In order to cbtaln 2an objecfi&e measura2 of the quaiity of con -
crete produced, 2 stetistical analysis has been carried out of data from
the files c¢f tnc Meterials Tasting Institute in Bandungc., 2190 standard
cube test results, which had been obtained from 197C t¢ 1677 from  ccn-
crete producad by 33 contractcrs on 46 Indonesiar builcing sltes, were
included in *his anzlysis. As 2 result cf these stucies the main prz -
blem encountercc by Indonesicn contractors wery cefined, improvements

Were sucgesTed, 20C mBISLres wore token tc improve “ho siTuztion,
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Restlts of staTisTical anaiysis ¢f cfficial cuality centrol da-
Ta from numerous Indonesian builcing sites, which were ctTained art lMa-
Teriai Testing Imstitute from {560 tc 1971, incicate that a mejority of
Inconesia building contractors do nct prcduce-concre?e cf a sufficient-
ly high quality to ensure strength, duratllity, economy, and acceptable
appoarance of building structures, The average coafficient of variat -
lon of strength of Indoneslan concrete, which is 2 measure cf the qua -
Ity of such concrete, has remained approximetely 25 percont, with  no
improvement over the last |7 yvars., According to internationally  ac-
cepted quallity critaria, any concrete which is prcduced with a coeffl -
ciert of variction above 20 percant Is considered unacceptabie.

The low quality of concrete In Indonesia Is fargely due to wide-
spread use of an outdated concretc code, ths PBI-1955, which requires
concrete to be betched by volume In nominal mix proportions of 1:2:3
for normel exposure, and of 1:1.5:2.5 ror severe exposurs, with no ocon -
trol of wetsr-cement retlo, cggrugete quail+y, or grading. and with only
vague requlremesnts to site supervision., Experiences from other countries
ciearly show thzt concrute produced accerding to such requirements will
have 2 coetficient ot varietlon of more than 20 percent, and that It will
not be of sufficient quality Yo ensurs strength, durability and accept -
able cppecrance of modern bullding structures.
in additlcon, o conservative estimzte Indlicztes that at laast 20 paercent
cf e Indonesian cement consumpticn, or betwaen US § 50 anc 100 milfiion
per yeaxr, can b3 saved by Improcving current practices in concrete pro -
duction.

Practiczi experiences from cther countries, show that concrete
of high and uniform quality, with a cosfficient cf variation balow 15 %,
can oriy be procducac uncur contlnual supervisicn cf 2 cocmpetent concrete
insonctc~, wher 2t lerzst twe sizes of ccarse aggregate plus flna aggrega=-
te of controllad quality cre used, 2ll within rezsorable ¢rading limi<s,
anc when The water-cement ratic Is uncer contrcl, and welgh bathching or
accurate volumetric betching Is used. These zre the requirements  which
2re introduced in the new ndonesian ccncrete cocde, the PBI-71, It Is
cenclugec that 2 significant improcvement In the quelity cf Inconeslan con-
cretTe czn cnly be achievec by abclishing the use cf P8I-1955, anc by nat -
icnwide accpticn ond anfcrcement cf P8I-1971, 1t is reccmmendec that In -

Zonesian contezctors must be assisTec in their effert tc produce guellty
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concrete according to PBI=I97!, by official intraducTion of ftraining pro-
grams in concrete mix design and quality control for site superviscrs and
building inspectors. rowever, in rost of indcnesia, there is no ccmmer -
cial supply of guality acgrejate, screened and washsd to reet P8I1-197] re-
quirements, It is rccommsnde¢ to extend the activitTy cn concrete techno-
logy In order to prepare 2 plan for development of the indonesian aggrega-
te Industry.

A number of rovisions of FBi-1971 arc suggested to clarify code require -
ments to concrete quality control and accoptance testing and to facilita-
te use of the codw by contractors, who are not familizr with orinciplas
of statistical quality control, ]

Finally, the main purposea of the concrete activity Is to promote
such [mprovoments In the concrete construction industry that will meke It
possible, by the end of PELITA Il1, for the mojority of Indonesian zon -
tractors, to produce concruete of an acceptcble International standard,



i1, Current Fractice in fcgregate Manufacture

Aggrecate producticn in inconesia is primiTive and laber intensive.
Most aggregate Is supplied by small-scaie cperators who dig sand and gravel
by hand in riv~rs and streams. All treonsport Is done by lzbors withou* as-
sistance of zny mechanical equioment,

Proper equipment for washing and screening of oggregete is scldom at hand.

The distribution system |Is rudimeniary, Sand end gravel is common-
ly deposited at the sice of the nezrest road and sold In small batches.
Graeding ¢f both sand and grcvol varies from season to sezson, from digging
to digging, and {rcm batch to batch., It s virtually impossible for a con-
troctor to secure ¢ continuous supply of éggregafa of rsascnably uniform
quciity.

Cocrsu aggregate Is frequently sold and usad without the beneflt of
any procussing ot 2ll. Cccasicnally an attempt is made o remove sand
below an approximete moximum size of 7 mm from ccarsc aggregate. This may
be done by hand-screening using a devicu, and frequentiy lecves irsuffl -
cient metericl In the 5 - 10 mm size rangs resulting in gap-grading of the
combined aggrsgate. AT the request of ccntrzctors, suppliers will aiso at-
tempt to wash out clay 2nd silt from ccarse aggregate and to scrven  out
over-size above zny specified maximum.

Standard coarsa sggregate, commercially avzilable in Indonesia, |Is
typically a ncturzlly graded 7 to 50 mm unwashed rivar gravel. Grading of
the material vearies from celivery to delivery anc selcdom conform Yo any
grading requirements. rrequently, the aggrsgate is cap-graded with littie
meterial between 5 znd |0 mm.

Mechenlczlly crushed aggregzte. which Is generzlily of better quality is
avalisble nesar some mojor pcpulation ~enters. When rcck ar boulders are
mechanicz!ly crushed in jew crushers, the product is commonly screened In
tromme! screen and sold in two or three size fractions frcm which crushar
dust may cr ray not have been remocved. Althcugh the predocminzntly basaltic
or ancgesitic rock may crush Intc splintery and clcngeted particles, the
mactianical!y crushed material is the best avzilable ccarse agcregate in In-
conesiz, and Is being increasingly usec fcr concrete productizn by contract-
crs in Tthe Jokarte area.

However, the mocern Crusning and s¢rzening plant, whicn is cne of



the few slants in indcnesia that can croduce concrete acgregate of the

quality required by The Indonesian inaustrial Standarc, has teen temporaly
closed dowr by lccal authcrities., |+ was inferrcd that +he large-scals
excavation of :and anc gravel gave rise To srcsion grotliem in the river
from whicn Ths meturials weru taken, It was also infasrr:d That the

methods of winning and processing of aggrezate were not sufficisntly

labor intensiva. This is an indication that many cf the rivers and streams
on Javc may bs cver-exploitted and that it will be cifficuit to secure an
adequate supply of river gravels ancd sands in the future, particularly near
major devalopment centers.

Most of the future aggregate necessary to sustzin continued rapid growth

cf the construction industry will probably have to come from large deposits
of volcanic debris which so far hardly have beer touched. But closing of
the plant 2lso reveals a serious social problem 2s hundreds of thousands of
people who are currently amployed in winning and handling of aggregate mey
lose thelr livelThood unless suitable lzbor-intensive mathods are empioyed
in upgrading and expanding the indcneslian 2ggregzte industry.

When coarse aggregate is produced by hand-crushing of rock or boulders,
which frequently is the case, the product is ssideom scresned, and gap-grad-
ing Is 2 problam. Pzrticle sizes between 5 and 10 me ére zlmest always
missing, ancd the gap in grading mey be ¢vern iz2rgcr, Hand-crushed aggregz-
tes typically procduce unworkable, ssgregating anc tizacing concrete mixes,

Sznd is dug 2t selected !ocetions in rivers an¢ strcams, and s
usually sold without any wcshing cr screening. However, 2t the  request
of contractors, suppliers will attempt to romove siit and clay by washing,
thereby unfortunately alsc removing velusbi~ fines bctwaen 0.3 mm 2nc nc.
200 sleve. 1% requirec to do so, suppliers .71l alsc 2ttemg™ to ramcve
oversize frem sang., This Is commoniy donc for masonry sanc, elfther at the
digging or =on ths job=siTe ; but it is seicem cr never cone for concrete
sand.

Natural sands which zre solu and used fcr cocnereTe production, are
almost inverizably ftoo coarse, with gradings tyoicaiiy within zone | accorc-
ing to British Standar¢ 882, anc deficient in matericl passing The 0.3 mm,
sleve,

Finer sancs =re ava:'!able, Sut used zimost exciusively for producticn ct
mortai and plasier. The fine notural sands are commenly gracec vetween 35

zones 2 2nd 3. Thev are scmewhat Tcc fine for concrete preocducticn, with
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little material retalinec on the 0,2 mm sieve anc 2 high ccntent of silt and
clay. towever, when sroperly wastecd, the fine sanags mey be gool tlending
sands. They will yield concrete :ands with gradings wel! within BS  zone
Z when blended wi+h coarse sands. 32lending of sands i35 sclidom doni in
practice.,

Except for widespread scalling of concrete surfaces in fire- damag-
ed vulldings dus to flaking of andesitic aggregetc, nc Zeterioration of
concrete which could be associated with agcregate hzs been obscrved. Some
andesitic aggregates may bs potentially alkali-rectiva, but no alkali-re-
sctions have bean observed. Although somstimes porous znc weathered, the
mejority of Indonesian aggregates appear to be reasonzbly strong and dur-
abla,

Rapld increese In Indonesian concrete production wii! require =2
five=-fold increzse in supply of quality aggregate over a decade. Increas-
ing demand and rusulting pressurs on sand and gravel producers to deliver
more aggregate thon rivers and streams czn replcnish aiready cause erotion
problers nezr some mzjor citTles in Indonesia,

Materic! Testing instiTute has macde on extansive survey of *he
quzlity o;f cggregate from ell diggings cnd qusrrias which are currently in
operztion on Javz. Results of pifot studies indicote thet mostT coarse ag-
gregete meterials from Jeve arc sultcble for producticn of normel concrete,
MT! also studied the quality of sends, arcvele and <rushec rock on Java ,
I1+tie is known apout The megnitut: of axisting sand 2nc grevel resources,
or the rate at which materizi in rivers and streams is being reglienishad ;
tnd almost nothing is knosn from the polnt of view of concreto piocduction
sbout the quality cf the huge deposits of wocicanic dubris which are fcund
on Java.

It is recommended thet o comprehensive survey be mace by The [nco-
nesian Guological Survey ir cocperation with MIl 2nc cther interested part-
ies of the mognitude and quc'ity of all existing and pcssitle future sour -
ces of aggregsts near major populaticn centers in indocnesia, znc +hat 2

mester plon bs prepzrec for future development of thi: aggreaate lndustry.



[11. Cement Industry in indcnesia

Al'l cement manufactures are rembers c¢f the Incinesian Cement Asscci-
ation which is very active. Crs ~ommittee of the associaticn deals with
price policy ; another wi?ﬁ marketing. At the presernt *ime only ordinary
portiend cement Is produced in Indonesia. The variaticns in mineralogical
composition and strencth of indonesian cements are fairly larga. This is
one of many reasons why iT Is difficult for users fo mzintain a uniform con-
crete quallity., The Indonesian Cement Standard includes five di fferent
strength levels four of which ar: based on the characteristic strength In
Kg/cm2 of & standerd mortar obtzined ot 28 days ( Syoo, S,30, 4780 Sesp ) '
end one on the basis of | and 7 days strength test, i.e. SS | day 225 and
S§ 7 days 525, when tested according fto Indonesian coment specifications,
in the master plan for the Indoneslan Cem:int industry rhe Industrial
Department also called for the productior. cf Pcrtland Pozzoian Coments, Lime-
Possolan Cement and Sulphcte Resisting Cements for marine structures as well
as White Cement. In Indonesiz there are mony plans for cdams 2nd other mas-
sive concrete structure reguiring the use of Low Heat Cemar . Marine struc-
tures invariably requiring the use of Sulphate Fesisting Cement are produced
focally at the moment.

Last year, Indoneslz rcnufacTured & million tons cof cement. Approxi-
mately 90 5 of this totz! output =25 consumecd demesticzlily. The map of Fig.
. shows the locztion of existing a2nd future cerent plants ancd thelr estimat-
ed capzcity up fo the end cf PELITA 111 ( i983/198¢ ),

Problems such as craocking of mass concrete s*tructures and detverioraticn. of
marine structures were experisnced beczusc unsultable cecments hawe beon used.
The UNIOC team In cooperction with the Gresik Cement Researnn Centre racently
visited the centre for consultaticns on matters of research znd develcpmant.
Excerpts from the findings znd recommendaticns of +hose visit are presented
below

" It i. reccommended that the Indcnesizn Cement IndusTry should
make a thoruugh market survey in orger to estimzTc thoe demand
fcr special cements in Inconesia, such 2s Portlend-nozzolan
cenents and Sulphate Resizving cements for marine structures,

Lime-pozzclian cements for low=-cosT nousing, Low-hcaT cement for
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massive concreie structu.ss, and wWhite Cement for architec-
Turai ang exposed concrete,

The zarket survey coulc be ~3de in cooperation vith the
Cirectorate of Building Research where the need for such
cements ic being studied within the framewor: of The U100

Building Materials Programme.”

" 1t iy also recommended that 2 fiela survey oe carriea out
In order to locate alternative scurces cf pozzolana sultable
for use In cement production, and that material #rom promis-
Ing sources be evaluated by the Gresik Cement Research
Centre,"

Cue to extensive volcanic activitiy there Is an ampla supply of
natural pozzolana deposits in Indonesia. Sy adding pozzolana to standard
portiand cement, both Low-heat and Sulphate Resisting cements can be pro-
duced., The pozzolana deposits in Indonesia have been surveyed and studied
in a systematic way. The deposits which have been *tested so far can be
strongly. consider=d for commerclial exploitation. An extensive study has
2l ready been made by the Gresik Cement Research Caenter. This includes
strangth and heat development properties, as well as suiphate rusistance
of concrete made with Gresik cement in Yo which was added different amounts
of local pozzolana,

A study of pozzolanas for use in cement an¢ concrete production is In ac-
¢cordance with the national goal for develcopment of The Inconesian cement
industry, as outlined by the Minlistry of Industry,

As the use of cament increases, problems with concrete will alsc be multi-
plied. Concrets is the end product for which most cement is used.

It is realized that & sound develiopment of the concrete construction
fngustry is essentlal to secure growth of tThe cement indusTry itself.

tn Indonesia, about 30 % of the cement are absorbed by ready mix
producsrs, 70 § for concrste block, precest/prefabricated units, pipe
andrelated underground concreting, Ro'ghly 40 § of all this production is
used in West Jova especially in Jakarta., Approximately S0 € of 21l block
output is lightweight using natural and artificial (ightwetrcht agg-egates.
Also about The same percentage of the industry Total goes into basement
consTruction,




An award omgram for architecTs, based on resicential designs inccrporating
Alwa blocks was recently instigated, Precast/prestressed elements consti -
tute 2 fasT growing segment of concrete field, Unilike octher Austratlian
asian countries, less than 25 % of all new housing in Indonesia is two sto-
ries or higher, Moreover, +he publlic Is traditionaliy oriented towards
wood and brick when it comes to building materizl prsference.,

As a result, oniy 20 % of the Industry's precast/prestressed tonnage is
used for housing. To makc up for this producers have aggresslively gone
after other bullding types. For example, nearly 50 £ of all Industrial
buildings are constructed with plant-fabricated components,

Overal!, this market now takes some 45 £ of the ‘rotal industry volume,
Foofing tlles are another kind of product. The roof tile plant also rises
fast, mess-volume production method. Another new, related product, still

undergoing tests is submerine ccncrete, Th!vs, then, is our report cn
Concrete In indonesia.
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