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This coun+ry monograph was prepared at the request of the Director 

General for Housing, Planning and Urban Development, by the Building Re -  

search Institute  in its  capacity as U.N. Regional Housing Centre for the 

ECAFE Region.

The aim in publishing such a monograph on cement and Concrete Pro

ducts Is  to promote a better understanding overseas of the problem, plans 

and ideals of the Indonesian people In th is  fie ld s.

The Building Research Institu te  would be grateful for any suggest -  

ions for improving the monograph, and a ll enquires regarding figures and 

statements herein, which mry need c la r if ica t io n , w ill be answered by the 

In stitu ta.



!. Incones¡an Concrete Prccucticr,

indor.es’-  -as enTered a phase cf booming development. The cons

truction industry' h l s become a major industry and pert; and cement (P.C.) 

is becoming enc- of the main building materials. This is reflected in 

the yearly consumption of current (P.C.) which is increasing from 2 mi I — 

lion tons in 1973 -  1974 to more than 5 m illion tons in 1978 -  1979. It  

Is  expected that the yearly cement consumption, which Incidentally is a 

traditional economic indicator, w ill be more than 15 m illion tons by 

1983 -  ¡984, at the conclusion of Pe iita  I I I ,  the Third Five Year Devo -  

lopment Plan.

Assuming that each ton of CGment w ill produces 3 cubic meters 

or concrete, the yearly concrete production may be Gxpected to Increase 

from 6 m illion cubic meters to at least 30 m illion cubic meters in the 

decade from 1974 to 1983.

Building construction w ill require a large and Increasing per -  

centage of the national budget. Cemervr Is used for most of the reinforc

ed concrete structures required by a developing construction industry 

I t  is therefore a rratter of national Importance that the concrete struc

tures oro bu ilt as economically as possible in order tc reduce In it ia l  

construction costs, tad that ths concrete should bo cf good quality in 

order to minimize future repair, malntenrnce, and replacement costs, and 

to safeguard Investments.

An analysis of current concrete production and construction 

practices in Indonesia have been reported, which has been made on the 

basis of site  surveys and s ta t is t ic a l analysis cf routine quality  con

tro l data from typical Indonesian building s ite s. Also reported were 

the various efforts which have been mode within the Concrete Activ ity  

of the IWIDO Building Material Assistance Program ( INS/74/034) tc im

prove the general quality of concrete produced In Indonesia.

In order to obtain an objective measure of the quality of cor. -  

creto produced, a s ta t is t ic a l analysis has been carried out of data from 

the f ile s  cf me Materials Testing In stitu te  i r. Bandung. 2190 standard 

cube test results, which had been obtained from 1970 to 1S77 from con

crete produced by 33 contractors on 46 Indonesian b u l I c i n g  sides, were 

Included In th is analysis. As c resu lt cf these studies the main p r o 

blem encountered by Indonesian contractors were defined, improvements 

were suggested, and measures were taker, tc Improve "h; situation.



Results of s'hati s r l  ca I analysis cf o f f ic ia l  quality control da

ta from numerous Indonesian bu ild ing s i te s ,  which were obtained aT Ma

te ria l Testing In st itu te  from I960 to 197!, indicate that a majority of 

Inconesia bu ild ing  contractors do not produce concrete of a su ffic ien t

ly high quality to ensure strength, durab ility, economy, and acceptable 

appearance of build ing structures. The average coefficient of veriat - 

Ion of strength of Indonesian concrete, which Is a measure cf the qua - 

I I t y  of such concrete, has remained approximately 25 percont, with no 

improvement over the last 17 years. According to internationally ac

cepted quality c r ite r ia , any concrete which is produced with a coeffi -  

cie rt of variation above 20 percent is  considered unacceptable.

The low quality  of concrete in Indonesia is largely due to wide

spread use of an outdated concrete code, the PBI-1955, which requires 

concrete to be batched by volume In nominal mix proportions of 1:2:3 

for normal exposure, and of 1:1.5:2.5 for severe exposure, with no con -  

tro l of water-cement ratio, aggregate quality, or grading, and with only 

vague requirements to s ite  supervision. Experiences from other countries 

clearly  show that concrete produced according to such requirements w ill 

have a coefficient of variation of more than 20 percent, and that it  w ill 

not be of su ffic ien t quality ro ensure strength, durability  and accept -  

able appearance of modem building structures.

In addition, a conservative estimate indicates that at least 20 percent 

cf rlie Indonesian cement consumption, or between US $ 50 and 100 m illion  

per year, ban bo saved by I rrp roving current practices In concrete p r o 

duction .

Practical experiences from ether countries, show that concrete 

of high and uni form qua l i+y, with a coefficient cf variation below 15 i ,  

can only be producaG under continual supervision cf a competent concrete 

Irisooctc", when at lecst two s izes  of coarse aggregate plus fine aggrega

te of controlled quality  ere used, ell within reasonable grading lim its, 

and when the water-cement ratio  Is under control, and welch ba+hohlng o r  

accurate volumetric batching Is  used. These are the requirements which 

are Introducbo in the ne>- Indonesian concrete code, the PS 1—71. It  Is 

concluded that a s ig n i f ic a n t  Improvement in the qua lity  cf Indonesian con

crete can only be achieved by abolishing the use cf PBI-1955, and by nat - 

icowide aoeptien and enforcement cf PS 1-197!. It is recommended that In - 

Jonesian contractors must be assis~ed in the ir  e ffort  tc produce quality



concrete according to PB I-I97 I, by o ff ic ia l introduction of tra in ing ana

grams in concrete mix design and quality conrrol for site  supervisors and 

building inspectors. However, ir. most of Indonesia, there is no ccmmer -  

cial supply of quality aggregate, screened and washed to meet P3I-I97I re

quirements. It  is recommended to extend the activ ity  cn concrete techno

logy In order to prepare a plan for development of the Indonesian aggrega

te Industry.

A number of revisions of FB1-1971 arc suggested to c la r ify  code require -  

munts to concrete quality control and acceptance testing and to fa c i l it a 

te use of the code by contractors, who are not fam iliar with principles 

of s ta t is t ic a l quality  control.

F ina lly , the main purpose of the concrete activ ity  Is  to promote 

such Improvomen+s in the concrete construction Industry that w ill make It  

possible, by the end of PELITA I I I ,  for the majority of Indonesian don -  

tractors, to produce concrete of an acceptable International standard.



I ! .  Current F rac t ice  in Acáreoste Manufacture

Aggregate production In Indonesia is prim itive and labor intensive. 

Most aggregate is  supplied by sm all-scale  operators who dig sand and gravel 

by hand in r iv 'r s  and streams. All transport Is done by labors n'thou* as

sistance of any mechanical equipment.

Proper equipment for washing and screening of aggregate is seldom at hand.

The d istribution  system Is  rudimentary. Sand end gravel is  common

ly deposited at th#» sice  of the nearest road and sold in small batches. 

Grading of both sand and gravo I varies from season to season, from digging  

to digging, and from batch to batch. It  Is  v irtu a lly  inpossible for a con

tractor to  secure a continuous supply of segregate of reasonably uniform 

quelIty.

Coarse aggregate Is  frequently sold and used without the benefit of 

any processing ot a l l .  Occasionally an attempt is made to remove sand 

below an approximate maximum size of 7 mm from coarse aggregate. This may 

be done by hand-screening using a devico, and frequently leaves ir.suffi 

cient material in the 5 - 10 mm size range resulting in gap-grading of the 

combined aggregate. At the request of contractors, suppliers w ill also at

tempt to wash out clay and s i l t  from coarse aggregate and to screen out 

over-size above any specified maximum.

Standard coarse aggregate, commercially available in Indonesia, Is 

typ ica lly  o naturally graded 7 to 50 mm unwashed river gravel. Grading of 

the materiel varies from delivery' to delivery and seldom conform to any 

grading requirements. Frequently, the aggregate is  gap-graded with l i t t le  

material between 5 and 10 mm.

Mechanically crushed aggregate, which is generally of better quality is 

available near some major population renters. When rock or boulders are 

mechanically crushed in jaw crushers,‘the product is commonly screened in 

trommel screen and sold in two or three size fractions from which crusher 

dust moy or may not have been removed. Although the predominantly basa ltic  

or andositic rock may crush Into splintery and elongated partic le s, the 

mechanical!y crushed material is the best available coarse aggregate in In

donesia, and Is being increasingly usvd for concrete production by contract

ors in the Jakarta area.

However, the irodem crushing and screening plant, vnicn is one of



The few plants in Indonesia that can oreduce concrete aggregate of the 

quality required by the Indonesian Industrial Standarc, has oeen temporaly 

closed down by local authorities. It  was inferred that me large-scale 

excavation of sand anc gravel gavu rise to erosion, problem in the river 

from which the materials were taken. It  was also inferred that the 

methods of winning and processing of aggregate were* not su tfic ien tly  

labor intensive. This is an indication that many of the rivers and streams 

on Java may bo cver-exploitted and that it  w ill bo d if f ic u lt  to secure an 

adequate supply o f river gravels and sands in the future, particu larly  near 

major development centers.

Most of the future aggregate necessary to sustain continued rapid growth 

cf the construction industry w ill probably have to come from large deposits 

of volcanic debris which so far hardly have beer, touched. But closing of 

the plant also reveals a serious social problem as hundreds of thousands of 

people who are' currently employed in winning and handling of aggregate may 

lose the ir livelihood unless su itable Iabor-intonsive methods are employed 

in upgrading and expanding the Indonesian aggregate industry.

When coarse aggregate is  produced by hand-crushing of rock or boulders, 

which frequently Is  the case, the product is so idem screened, and gap-grad

ing is a problem. Partic le  sizes between 5 and 10 mm are almost always 

missing, and the gap In grading may be even iergor. Hand-crushed aggrega

tes typ ica lly  produce unworkable, segregating and bleeding concrete mixes.

Sand Is dug at selected locations in rivers and streams, and Is 

usually sold without any washing cr screening. However, at the request 

of contractors, suppliers w ill attempt to romovj s l i t  end clay by washing, 

thereby unfortunately alsc removing voluebl'1 fines between 0.3 mm anc nc. 

200 slave. If  required to do so, suppliers - H I  else attempt to remove 

oversize from sand. This Is  commonly den  ̂ for masonry sand, either at the 

digging or on the job -site  ; but it  is seldom cr never cone for concrete 

sand.

Natural sands which ere sold and used fcr concrete production, are 

almost invariably too coarse, with gradings typ ica lly  within zone I accord

ing to B r it ish  Standard 882, and deficient in material passing the 0.3 mm. 

sieve.

Finer sands are available, but used almost exclusive ly  for production cf 

mortar and p I as", er. The fine natural sends are commonly graded between 3S 

zones 2 and 3. They are somewhat roc fine for concrete production, with



l i t t le  material retalnec on the 0.2 mm sieve and a high content of s i l t  and 

clay. However, when properly wasted, the fine sanas may be good blending 

sands. They w ill y ie ld  concrete ¿ands with gradings well within 8S zone 

2 when blended with coarse sands. Blending of sands is  seldom done in 

p ract i ce.

Except for widespread seal ling of concrete surfaces In f ir e -  damag

ed buildings due to flaking of andesitic aggregate, no deterioration of 

concrete which could be associated with aggregate has boG.n observed. Some 

andesitic aggregates rray be potentially a lka li-re c t iva , but no a lk a li-re 

actions hovG been observed. Although sometimes porous and weathered, the 

majority of Indonesian aggregates appear to be reasonably strong and dur

able.

Rapid increase in Indonesian concrete production w ill require a 

five -fo ld  increase in supoly of quality aggregate over a decade. Increas

ing demand and resulting pressure on sand and gravel producers to  deliver 

more aggregate then rivers and streams can replenish already cause ero+ion 

problems near some major c it ie s  in Indonesia.

Material Testing institute  has made an exTensive survey of 'tie 

quality of aggregate from a ll diggings and quarries which are currently In 

operation on Java. Results of p ilo t  studies indicate that most coarse ag

gregate materials from Java are su itable  for production of normal concrete. 

Mil also studied the quality of sends, gravels and crushed nock on Java , 

l i t t le  is known about the magnitude of ex isting sand and gravel resources, 

or the rate at which material in rivers and streams is being replenished ; 

end almost nothing is known from tho point of view of concrete pioduction 

about the quality cf the huge deposits of volcanic debris which are found 

on J ava.

It  is  recommended that a comprehensive survey be made by the- Indo

nesian Geological Survey ir cooperation with MTI and ether interested part

ies of the magnitude and quc'ity  of a ll ex isting and possible future sour - 

ces of aggregate near major population centers in Indonesia, and that a 

raster plan be prepared for future development of thu aggregate Industry.



Cement Industry in Indonesia

All cement manufactures art members of the Indonesian Cement Associ

ation which is  very active. Or.e committee of the association deals with 

price policy ; another with marketing. At the present + ime only ordinary 

Portland cement is  produced in Indonesia. The variations in mineralogicai 

composition and strength of Indonesian cements are fa ir ly  large. This is 

one of many reasons why it  Is  d if f ic u lt  for users to maintain a uniform con

crete quality. The Indonesian Cement Standard includes five different 

strength levels four of which ar> based on the characterisec strength In

Kg/cm2 of a standard mortar obtained at 28 days ( S__c, S,._, S,_c , Scc„ )
3Z5 ¿JO 475' 550

and one on the basis of I and 7 days strength test, i.e . S$ I day 225 and 

SS 7 days 525, when tested according to Indonesian cement specifications.

In tho master plan for the Indonesian Cement Industry fhe Industrial 

Department also called for the production cf Portland Pozzoian Cements, Lime- 

Possolan Cement and Sulphate Resisting Cements for marine structures as well 

as White Cement. In Indonesia there are many plans for dams and other mas

sive concrete structure requiring the use of Lev/ Heat Camnn •. Marine struc

tures Invariably requiring the use of Sulphate Resisting Cement are produced 

locally at the momant.

Last year, Indonesia manufactured 8 m illion tons cf cement. Approxi

mately 90 !& of th is  total output w-s consumed domestically. The map of Fig.

I. shows the location of ex isting and future cement plants and the ir estimat

ed capacity up to the end c f PELITA I I I  ( ¡933/1984 ).

Problems such as cracking of mass concrete structures and deterioraTicn of 

marine structures were experienced because unsuitable cements have beon used. 

The UNIDO team In cooperation with the Gresik Cement Researen Centre recently 

v isited  the centre for consultations on matters of research and development. 

Excerpts from the findings and recommendations of those v is it  are presented 

below :

" It  ii. recommended that the Indonesian Cement Industry should 

make a thorough market survey in oraer to estimate the demand 

for special cements in Indonesia, such as Port I ar.d-pozzol an 

cements and Sulphate Resist ing  cements for mar;ne structures,

Li me-pozzcI an cements for I c w - c o s t  nousing, Low-heat cement for



massive concrete -structures, and White Cement for architec

tural and exposed concrete.

The market survey could be tade in cooperation v ith the 

Directorate of Building Research where the need for such 

cements is being studied within the framev-ort of the UNIDO 

Building Materials Programme."

K It  is a lso recommended that a f ie la  survey oe carries out 

In order to locate alternative sources c f pozzclana su itable  

for use in cement production, and that material from promis

ing sources be evaluated by the Gresik Cement Research 

Centre."

Due to extensive volcanic a c t iv iiy  there is an ample supply of 

natural pozzolana deposits in Indonesia. Sy adding pozzolana to standard 

Portland 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, considered for commercial- exploitation. An extensive study has 

already been made by the Gresik Cement Research Canter. This includes 

strength and heat development properties, as well as sulphate resistance 

of concrete made with Gresik cement in to which was added different amounts 

of local pozzolana.

A study of pozzolanas for use in cement and concrete production is In ac

cordance with the national goal for development of the Inconesian cement 

industry, as outlined by the M inistry of Industry.

As the use of cament increases, problems with concrete wil l  also be multi

plied. Concrete is  the end product for which most cement is  used.

It  is realized that a sound development of the concrete construction 

industry is essential to secure growth of the cement Industry itse lf.

In Indonesia, about 30 % of the cement are absorbed by ready mix 

producers, 70 % for concrete block, precact/prefabricated units, pipe 

andrelated underground concreting. Ro'ghly 40 % of a ll th is  production Is  

used in West Java especially In Jakarta. Approximately 50 i  of a ll block 

output Is  lightweight using natural and a r t if ic ia l  lightweight aggregates. 

Also about the same percentage of The industry total goes into basement 

construction,



_  G

An award D igram  for architects, based on residential designs inccrporating 

Aiwa blocks was recently instigated. Precast/'prestressed elements const! -  

tute a fesT growing segment of concrete fie ld . Unlike other Australian  

asian countries, less than 25 $ of a ll new housing in Indonesia is  two sto

ries o'* higher. Moreover, the public Is trad it io n a lly  oriented towards 

wood and brick when i t  comes to building material preference.

As a result, only 20 % of the Industry's precast/prestressed tonnage is  

used for housing. To make up for th is  producers have aggressively gone 

after other building types. For example, nearly 50 % of a ll Industrial 

buildings ere constructed with pi ant-fabricated components.

Overall, th is  market now takes some 45 % of the total industry volume. 

Roofing t i le s  are another kind of product. The roof t i l e  plant a lso  rises 

fast, mass-volume production method. Another new, related product, s t i l l  

undergoing tests Is  submarine concrete. This, then, is our report on 

Concrete In Indonesia.
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