@ ®» TIVI FTATIY TTF4 RXRT7UFR

¥ 4 X B 4
Cast-in—place wall system with ordinary and recycled
rubble mortar for low—cost housing construction in Indonesia,
a study in the view of construction management
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Learned from several earthquake occurrences in five recent years; Aceh earthquake and tsunami in
2004, Nias earthquake in May 2005, Yogyakarta earthquake in 2006, Bengkulu earthquake in 2007
and the last relatively big earthquake in Padang in 2009; safe and proper strength dwelling are ur-
gently needed in Indonesia. The huge losses and casualties were majority caused by the collapsed or
damages houses, however in most cases improper-strength walls were often blamed as the reason of
the collapses or damages. House as one of the people basic needs should be properly constructed.
Moreover, along with the increase of the population number, the need of houses also rises. However,
people low-income and lack of construction knowledge have caused much diversity to the housing
constructions; cost often became the first consideration before the strength. Hence, low-cost housing
with proper strength is crucially necessary. This research presents cast-in-place wall (CIP) as an al-
ternative solution for housing problem in Indonesia. Its main aim is to analyse the cost-effectiveness,
strength-comparison and benefit cost ratio of the CIP compared to two conventional systems: brick
wall and mortar-block wall. Some literatures related to housing construction were reviewed. Next,
two pilot projects were established; the first one is related to house reconstruction program of the
Yogyakarta earthquake aftermath and the second one constituted the improvement. Concerning the
reconstruction program, a combination between partially cast-in-place walls using fix-size formwork
(O1d-CIP) with recycled mortar of crushed rubble as the wall material was carried out. To distinguish
the cost-effectiveness of the rubble recycling system, the relationship between the cost, duration and
production of the crusher machine operated in the project was found out. Three methods of rubble
handling related to reconstruction schemes; new bricks and re-bricks system (Scheme-I), re-bricks and
re-mortar blocks system (Scheme-II), and re-bricks and cast-in-place re-mortar wall system (Scheme-
II); were then analysed, compared and discussed. Further, the effect of Old-CIP system combined
with ordinary mortar utilization toward the cost was also calculated. A construction of simple healthy
house recommended by Indonesia Ministry of Public Work was taken as the simulation. The conse-

quences of applying this system at different total wall area toward its total cost and man power are
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analysed and compared to the conventional systems. Although the result has shown that the imple-
mentation of Old-CIP combined with either recycled or ordinary mortar has proposed lower cost and
manpower compared to brick wall plus plaster (BBP) and mortar-block plus plaster (MBP), however
unsmooth joint extension, due to partial moulding, has become its drawback. For that reason, the sec-
ond pilot project was then established as attempt for improvement. A new cast-in-place mortar wall
using adjustable-size formwork was conducted. Comparison on how this technique different from the
Old-CIP system, is described. To distinguish its cost feasibility compared to the conventional systems
commonly applied, cost analysis for different resources prices and wages in three cities is taken into a
simulation. In addition, result of a laboratory test examining the strength of a wall constructed using
this system; first crack causing load and maximum working load resistance; is also compared. Next, to
identify the cost effectiveness, benefit-cost ratio (BCR) is calculated. The result shows that New-CIP
has successfully brought improvement for the CIP system. It does not only promise lower cost and
higher BCR value compared to conventional systems, but it is also more environment friendly. Differ-
ent from conventional systems which require plaster work, New-CIP does not need plaster work as it
produce wall surface the same quality as plaster. Eliminating plaster work affect the reduction of mate-
rial use while abolishing brick use for wall construction can also preserve the environment particularly
to the rice field. However, the need to change housing construction practices may become its obstacles

for wide implementation.
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Cast-in—place wall system with ordinary and recycled
rubble mortar for low—-cost housing construction in Indonesia,
a study in the view of construction management
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ICHEEBHER R CEER EICERBWENELTWS, T L, BlEREDORMORREICE
¥, HEEBHER. FEZFOEENEDSNTVBRR, FFEERICOVTRIERIENFEA TN,
MR - EOARRZE LI, ERIEDFERM T b2 HEIEFCRRRIC BT 2 HEDORFES HIEIR
EADOEHEL PE L OMENMEREINhTVWS,

B OBEMZA Y PRV TIBUZFEHEDDOEFRV YA /VE, KaX, BEHED
FTERERL, TOEMEEERIHMTRCEICHS,

AR 6 EDSBRINTV S, 1 BIFERTHY., BEOEE - BN, RIXOBRLENS
3. 2BEAY FAYT B 2HERE. FEEROERTIE. ELEHM OMEFOBFMED
L a—RTbhadkidic, FIEDAay b Favzy b, F—2INE. FHERREOWE
FEILDOWTRHBENTWVD, 3 BBV TEAMRICBNTERI NS VYA IV REE RV
RBFI BT (Cast- in-Place Wall System) DEAI T L i, FOTEDFHEIBRE
N AYVERRYT « Vad Vv ANVEHB BN TERICER SN fay v aY 7 MeD
WTEBRREN TV, £z, BERESOREEV YL IVERL. BVEZAVMELT 28%
B R B LR BORREER UZOEEATE., RBESOFREMEICONVNT, RENTVS,
Ele, ERV YA 7 )UAOMAE L OBER CIEBR Ok R Eh, ZOBAENRERTY
B, 6T, FHLEDHEBNSKL ZZFMERWZERELE (AF—LD KTV YA 7 IUMERN
TR, IV VU—hr70y 2 THE RF—LI). VT2V ERWZRBETS T (RF—L
I BMEREN. FOHEEEIHBENTVS, 4 BB W TRREBITBEIEORARUEEA
THICE L, BEHEEOBEICBWT, FLEOEBUENSIHEN. T—ARAZ T ENHLLT
BEETE, REA LPHERTE, V7Y — 7Oy VBT, EEA LTIV 27—+

— 668 —



Oy ZEETH, RUBSITBETEOMERR USEDORME HBANAEME N, KRy T
FBVGA IR ERST BB TEOBMESRENTV S, 5 BBV TIRESITEET
A EBICKE L TEICOVTRREN TV, TSRS BB THEDZERERE O bR » i
WL, MERROBFALETELT 260 THS, CORBENIBT BB THE L EEORET
BETHEOBARUCIERZEAIRICOWT, AV ERXYT « Vv Vi, Jaldvrhli, £35S
YD IEFHEET—ARE T4 L UT, HBEFV, & BICHEICEDAHBOFNERES C Lick

D. ZOELOBIMNMTHN TS, 6 BREARIOBRE L L DL DTH B,

BENRRIUTOLS BN ENS,

AR T, KBRS 2o TSI B Y TR THEL LT, BETEETR
PEREhB, ATHERHBRZICL Y, BB LEESORR BT L DR LTl XL
ERAVT. BRENZLOT, EROBFASTEL L, ZOLEREEEEL DD, BEERE
RICBIT 2EEORRESHEEENOENER FO#EERHRT ZLDTH R, DF¥ICATHER
DNVT, ATy PRV Mok D, ERICREEG oL LT, CORRERBEX. BERC
PR ATEICOWT, EROBREETH, a7V — T 0w 7 THS L. SHIC BRI T,
ATEOBUERETE I TNG, ¥ 5ic, AFHITERTEOZMERH OFKEENTE L L L
T, MAERRBOBRAETEL T QB TEMERI N, RTHEIDOWTEARGIEZATEICD
WTAYRRYT v ANVE, ValdlvyhAg, ESUDIFHEI—ARAEZT 2 L LT,
LR B HEITS L L biC, REICRDIOFETV. ZOBMEORIE T > T3,

Lk, ThEET 30, BEGASEHBREELH - Hiific 3513 3 LR ONT, BXT
HOMBErERE L, B, BEOE CLEN TR THOFEEP RT3 L L LI, BF
BIEFIC LD, ZOBMEERLEGDOTSHD, BBPTHE, BBTIIAY P IEOSHFICHEN
TERT 2L IAARBLONS B, &oT., EBRIBEASEEL (I2%) O¥HEEB5EN3
BRHEDLDELED B,

— 669 —



