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The Analysis of Cost Estimation using Cost Significant Model
on Bridge Construction in South Sulawesi
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Abstract. Uae of the fundamenial problens faced by the province of Sowmh Sulawesi is
Facor of accessibility, so the sobke of bridpes i quite inporiant. For this reason, e budget
planning for qandard beadge constiichion projects alko aeeds (o be efficient m wras of
propurutio A sevurate s tenns of budper, The Cost Sigailean! Mode] i ane of the woal
struchion cost estimation models it rebes nwre on the prices that hase the most ilaence
on the total proteet cost as the basis for estomanos. In generad. this study nses data from steed
Fame bridge co ctivz projects in South Sulawes Provaace 0 fornalaie & meibeoudival
mode] with lineur regsession amalvsis so that it con be vsed in the process of estimuting similar
prmects zoiz farwand The Estimation Model which s faened from the segression amslvss
and the Cos Stenifican: Medel wothis ssady, mamely: Y 2884 (XT7) + DUNE (NS
OAS1S3%2 Wath, ¥ — Estonaced Total Cowt i Rpamy: X7+ Retslogrcement Worsk Cost (Rpny;
XS o Stee] Frame Struciore Work Cost (Rpaane. Where this model cas explain 99.7% of th
il progect cost witli o cost model faeror of 13X Pe kvel of auesraey (rerventige et
estimute) of the estimotion sesulis of the Cost Significam Model in s stady ranges froms -
P46t + 2 430,

e 8 Introduction
One of the fundamental problems fucimg the provinge of South Sulawesi i the sccessibility factor,
where most of the sres s hills or throueh the nver so that the role of the badge s quite snporunt [,
Giiven that it makes 4 kot sebuild or build new facilities such as bridges, so that project budeet planning
standard bridge construction as well need to be efficient in werms of prepanition and accurie informs
of fancing. As an sttempt to ulfill aeed for efficiency. then engincering making & cost estimation
model siaple ones necd © be developed. Thing which is important in modehng cost estimation at an
curly miage (21 Project planning should be casv in use sccugate and senemte estimaies thal can
accounted for, A length the bridge shows characteristion and the physical size o1 a project bridee
constiuction. which s deep practically this informanen 1< seadily available casily in the carly stages
nww@ﬂmwm so that 1 0s can be a reference for a maedel conceptuz| estimation

Cos Sigaificant Model &5 vne of the medwids i tan be used in the estimation phase of 2
project construction (3L 1o general, this method wse daa oM projects <mmilar constraction {or
formulate 3 mathematicyl model so that & am be used m the process estimation. The method
estimution model Cost Sipnificant Model 1o be developad in ithis sudy wil"l the hope of giving an

answer agatnst demands f.,. atodel wvailability cxltmated cost of tress bridee constriction sheet 1n

Sowth Sulawest provinee. The pbjectives to be achieved from this I‘Uv\..li‘n.l'l are knewing abowl the

s Ay tunherdisebon
aind XM,
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concept of the Cost Signifieant Model in the constmiction of steel frame bridges m South Subwwest
proviice and its estimation mode] and knowing what is the level of accuraey of the Estimated Cost
Significant Maodel to the actieal projedt costs

2. Literaiure Roview

The preparation of the development budget of u project requines deeuracy i the estimated costs. the
estrmtied costs play an imponsst role in budecting. The cshimaied cost is vae of the constrection
processes 1o know the magnitede of the cost to the completion of a project {3-4]. On a construction
project e the Governinent estimated cost iy calculated based on the quantity of the esults of
calculation of the plan implemenied by the anige consultant Planner, Hlowever. i cenain cises, ez
mutural disaster floods o landshides tha resubted o bridge collepse and the bridee is vl seess
which maust be quickly deali with, then the required speed of handling {5-9]. To handic such cases
rogquited speed and wecntacy estiainon of die cosis G lae budpcting on e comstrndion of ile brudpe
cost estimation process, bullding upon the very suciure of the effect in the amoum of the fee
reguired. The types of buitding structures commonly used for the constiuction of the bridge. The
estimated cost ol the consruction of bridge structires over @ using concrete pressurising. The methods
that wilfbe usad Lo examine the cost estination is a Siznificant Cod Madef {5].

Although the univ of ebservation varies scross countries and methods 3t is roconunended
that the cheice of dat celicetion of o paiculifon Gregory should be mainly drives by the
ability of fanmers W oepent relisble data For costocalegorios. wsed to produce several
commodiies, e dollverad dita Should  be per proup of commedaics or i the whole fam cvel,
with w alloestion formula applicd o splic these costs o a soegific  unit  of observasen, For
cxample, cost ftems such gy seods and fotillizers can be reladisely wccwsiedy  collecied per
commodity from farmiers dimettv. whereas overhoad costs on buildinsy und machinen: can he
bert cobectad ar the whole famn levid or group of conumadiics b which ey an wsad
According to Hemich et al. (1996) 15§ there are two tfypes of imodels it are commonly known,
mmely picromorphous and parumerphous models. As shown i Hgwre 1. the Jassification model
from AACE Inwrnanornl

Table  The Classification of Uo o Estimating Method AACE International

Esttmation B Usage Methadilopy Expected Avcuracy

Class (Trpica! Purposc of Estimate)  (Typical Estimating Range
Methad) {Typical Low and

Hizh Rarge)

Chass 3 Concept Serecning Caupicity Factonsd, Low -Z0% tu-30%;
Parsmetric Medel, High = 30%w =100h3
Judgeiment pr Analosy

Class 4 Study of Feusibiling Eguiprent Factomd Fow -1 5% w 3%
and Judgement Hish =20% 1w 50%

uss 3 Budsa, Authortzstion, or Semi Detailad Cost Liw 2{0% w2208,
Contrel with Assambiviovel  High “10% 0 < 30%

Line Bemy

Class 2 Contru) Bid or Tender Dctailed Unt Cost Lo -A% 1o - 154
with Force Talke ¢1f High + 8% o 22085

Class 1 Chovk Esumaic Bid or Tender  Devasled Unin Cost Low 3% g -1a%,

with Detail Task £34F

High -3

to - 15%
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A micromorphous model s o modd that s visual, physically real, for exumple @ plonctarium.
computer simulation, or flowchat of & process. Meanwhile, the pasamorphic model is @ symbohe
medel that usually wes verbid deseriptons. Paamorphous models are divided into 3 types, namely:
Concepiml Mandel Procadwal Model, Matbematival Model Acconding 0 biimawan Dipolasode
£ 1996) estimation is basically an atlempt to assess and estinute & valoe through computtional analysis
and bascd on experience [3] Thus, estimating construction costs is the process of estimating the cost
of cnastruction based on analysis of caleulations and dawe en previows construction projects.

I gencral 118 3 construction structure that funciions oconnevt two pars of a Toad td have
bren cut off duc to several conditions such as deep valleys, dver chamels, takes. irigation channels,
nvers, cuthways. roadiways that aie not paralle] and others. Meanwhile, acconhing 1o expeits. a bridee (s
E8ructure that allows tramporiation rowes across rivers. lakes, times, wads, milways. and othees, The
Cost Sigpificans Moddl is onel of the ofal consiruciion ¢fst esimation model based on st
vonstruction data, which relies more on the prices that are most influential in the totel project cost as
the basis for estimation, which is toslated into the fornmulation of multiple regressions.  The
advantage of the Cost Significant Model is that il can predict project costs easily, quickly, and quite
accurately. even though job descriptions and speeifications are net available. The Cost Signiticant
Model is based on data and mformation with 20% of the mos expensive work materialy contamed in
£ of the tatal project cost wlue. This is commonly known as the K020 ntle or the Parcto Principle
(701 8

Regressivn dnafvsiy o used 1o draw o howe dhat shows the divsction of the relatonship et cen
vrfables ond b Used to ke predicuions, This analysis b used to examine whe silationship hetween
e OF Mo hess epecially o investigute the pattern of réfationships whose models are not ya
fully Kwwar Regresgion wluch consists of o indesenden variable and ore dependent viniable
calted simiple linews megression. while regressivn with mere tdun one independent sariable 1 ¢
aubtiple Feppession 121 Ay the basis of the Sipmificant Cost Model it is o rely on well-docunented
tindings that 30% of the ot value of the prajedt conined in 20% of the most expensive work items.
For projects that Bave shmilar characteristios. costly items are roughly the same. Cost sienificain items
can he collected usmg & vaneiy of lechmgies mlo the same number of cost significant work dems,
which can present the exadt proportion of the tolal budeet costs that wre wsuatly close to 80%,, The total
value of the project con usually be calenlated by mubtiplying the total price of the cost-sipnificam
packages wriht the rght fuctor, approachung .23 The value of these ictors vanes depending on the
catezory and anatves of lustorical Qe Plans of plinsed work cant retlect field implementation. Thus
feedback and comrol can be fucilited. In common. 1t is only ahowt 107 of the total flems from
conventions! budgets, Simplification of this model reduces the time for Etimating costs comparad 10
traditional cost budgets which can consist of thousands of items. Cogt Siznificant Models ¢on be used
w estimaie costs hetter than 3%, and the final caleudation is better than 1% The scauraey cun be
increased or deeressed by improving the model and depending on the dar which are available,

3. Materials and Methodology

3.1 Meteriads

In general. this research uses the Cost Signiticant Mothod. The model wiil the vhjevi being reviewad
is the Sieel Prame Bridee Progect in South Suliwvest Province which is trenslated into the fomldation
of multiple regresaions, This rescarch based on ity function is o sampling method. This cudy tock
samples in several areas of South Sulawesi Provinee in the form of secondany data colleersd through
South Sulawesi P2IN. The rescarch object is @ Steel Frame Bridze with the required dara in the form
of & Budget Plan tRAR) for several stcel frame bridee construction projects under review,

The data in (his study are secondary data, namcly the financial project duta steel frame bridge the
resilt of Enpineering Estimate from fhe plammsing consuliant. Data was collected with the following
references:

e
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1. The data collected 15 a List of project guantiies and prices from several steel frume bridpe
consruchon packages i South Solawes: Provinee.

2. The component prces for the wark costs and the cost of implementing the work compiled do it
melude Value Added Tux (VAT

3.2, Mathodolasy

This study uses the work unit price oy the independen vasiable. The indnpmdcazﬁg{uiabiu is
compenent of the work carried out on the secl frume bridee project. Mesiwhile, the dupcndent
vz (Y) m thic shudy s the ol real cost of the work,

The eitect of tme value needs o be consideral 1f the projedt data used a5 rescarch dana cones from
different budgel vears. The eifeot of time value is culeshued based on the decrease in the value of
money due to te mflatron fackor cach vewr. The project value is projecied 1o the most recert year with
the Ferure Vadue equastion. e

Fo P ey 1)

With:

F = the price value in the projection which 15 determined
P = pre-projected price

1= indlation factor

n = distone of the projection year

To find the stemibicunt cost of moms, {irst look for the proporion of exch varishle. The eguation used
i

Prapors f 180 % i)

With:
<= average wial cost(Rp 7 my
¥ average cosi ot work [Rp “m)

These proportons wre sorfed startmg from lirgest o smallest, The cost sigmitficant nems are the
largest #ems modhe number first ap 10 80% of the total project cost. The model needed is a model that
cun best explain the dependent varishle's behavior based on the independent variable. This study uses
the backward elimination ntethed with the help of the SPSS program. Aller thfformation of several
models, o seriey of wgression model wsts were wsed. including  the  malucelinearny tes
heteroseodasticity fest, anocormalation ks, and normality test The feosivility 6 e regrossion madel
i0 be ased m estinwating the vilue of the depeadent vanable s scen from the wesulis of the ANOVA
test and ttested, The L dest expleins the effect of cach mdependent variable partially {alome) on the
dependent vanable, while the F tost explains the eitect of each mdependent variahle simvaltancously
(eollecuvely) on the dependent vanable, In order for the resulis w0 be more acourate. o correction
factor is needed 1o divide the estimation resulis. The correction factor is the Cost Model Factor, whick
is the ratio heiweenr the esiimated cost of the model and the actml cost The level oF secuniey is
indicated by the percentage margin betvees the estimated price and the actual price. The equation
used 10 calonlate the levelof acctracy acconding o Poh and Homer {19955 is:

Acenration

With:
EN = esimated ball value (predicted cost;
AN = gaual bill value factial eost)
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4. Reslts and Discussion
Each price s projecied 1o the price n the specified vear, namely 2020, As g result, the price mast be

Poring 1 P ¥

¢ 25 50 7% E15]
fnflatinn i)

Figure 1. The Intlation Financial Data of Sonth Sglawesy, i 2020

From Figure | it cax be seen thor the independent variables that make up= 80% of the total costs
arethe independemt variables N4, X6, X7, and N5 Thas, the imdependent variables N4, X6, X7, and
N& are cost significamt ftems. Sou the data 10 be processed with the SPSS program is % as the
dependent variable. and X4, X6, X7 and N8 as the independent vriable,

In determining the lingar repression model, this study wses the hackward cimination method.
Against the independent variables, namely the cost of the simnificant cost of the ftem and the
dependent vatiable, namely the Wtal cost. The resulting regression model is shown in Table 2.

Table 2. Cheice of Regression Mode] with Backward Elimination Method

Model wndardized Madel Uastundandized ~ Approval
fhcents Coeificicnts
) ‘ B - &) )
{Constani) ASR2436.554 {Constant) S2RG54140 163 app
X4 < T3 Al 2081 anp
Xa 2037 X7 2838 “Aapp
X7 3376 XX (R app
X3 1O [CONSTANT) 63518372 opp
XA 9RO don
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The Cost Signtitcat Madel1s obtined by dividing the cost of the estumation model by the CMF.
Meanwhile, the level of acca 15 c.llmia.ir.u by .hndmu the difference botween estitnated vosts and

TS0 ¥ S o = g |
'} l‘-'\) », LPllnhH]l‘ﬂ Ul lh'. kU"lI JI il i\'Il'u\H i

aclual costs b\ actual Cosis,
its Teviel of aecwmey are shown in T.xhic

_ Table 3. Culculation of Estimated Cost Facior Model

Lstanmivn of Tatad il Estimaien of Cest Signilisent

e A Totod Coa i Aveugaey ¥
o sty Muded €M (103K Ry A TR C Y iy Arssaey e
¥ 23 (3= ]2) - Ont 143

L Ry Rp LGBETRI950 1 By 1123251 kIATS (%3
2 Rp LI 2230738000 Ry ITIRYSS 0TI Kp HRISRALE -1 46
i Rp HILHISSRA8 76 |82 Rp RIS [ Rp LS BaH
4 Rp Hp 2450373282030 Rp 23006395700 243
3 Rp By PRS2SR RS Rp 1A IR e Aptiie

\din B 1
Man 245

The Tevel of accuravy of the €ost Stgaiftvant Mode] ectimation results ranges from - 1.40% w0 <2 5%
The level ol acsuracy (peventage vimor estimate that is pesitive sudicates that the total cost estinmate
speater than the sctual wial cost

5. Comclusicn

Hused on'the sesulis of this study. e foblowing conclusions caebe drawn. in the sieel frnne sructure
bridge project in South Sulawesi. the work that uses the largest cost 1 e total projeet cost includes
crained pavement work. conerete work, and espectally on remforeing work and steel frame work, The
Estimation Mode!l formed from the regression analysis and the Cost Significant Model in ihis study
ae

Model Y = 388 ENT) - 0989 (X8) - 655315572

Witk 99 7% of the total project cost and 1he cost model factor o 1038

The level of accumcy (percentige eror estmated of the estimadon resubls of the Cost
Signiticant Model i (s study fanges from -1.4670 1o 92.45%. The erade is in class | of the AACE
futchd ol Clssilcadion wlnch fas o dower fnd ol 3% o« 10 and @i upper fent o < 3% o -

15%. This explaing that the estimation model iy feasible for both & feasmbility study and a bxd estimate.
Sov that in prepanng a similar project. this research can be o reference that o CSM estimation mathod
for steel frame bridges con predict the wial project cost eastly, and quite securtely. only with the most
influential work price and the planned bridge span,

Relerences

Badan Pusa Stutisii. 2024 EL nta Kesind Staisitk Frovinsi Swlowes: Selatan Bulan Samun 2620,
No. 01073 Th XNV, 2 Januari 20206, Hal 6.7 solselbps.goad.

127 Chrstensen. Peter dan Dysert, L.m“\_ R. 2005, ANCE Joernarional Recomniended Practice No.

18R-97 Cost Estnnate Classification System — As Apphed @ Engincermg, Procurement. and

iti




GIESED 2020 JOP Publishing

HOP Conf. Series: Barthand Envivonmental Science 921 (20213012073 don: 10108871 7551315921710 2073

Construction for the Process Industries i TOM Frumework: 7.3 - Cost Estimating and
Budgeting). AACE. Inc.

131 Dipohisodo. Istimawan, 1995, Mavaapearen Drovel dan Konseeofai TiHd 1, Yogyakarta: Kanisius

147 Dipohusedo. Istmawan. 1996, Manapearen Proves dan Kensorafsi Jid 2. Yoazvakana: Kanisus

3] Hajek, Victor G 1994 Muiajemen Prosek e sebovasaon, Jakar: Erls .

161 Hemich, R, Molenda, N dan Russel. 1D, 9%, fasivia tivid Technology for Teaching ond
Legrning: Dovigpme straction, fatemaithg Compaiers and Uving Media, 3rd £t
Upper Sudidle River. N1 Merstl Prentice Hall

{61 Khamistun, K. 2019 dnadisis Bstimasi Biava Denvon Maode Cosi Significan Model Sehagai
Desor Pevintungean Koistndt Jembaran Beton Bertalang I Kabupoen Acch Temiang.
TERAS JURNAL-Jurnal Tekmk Sipil. 802 ppddd-45a,

[T} Mamu, Igbal, Agus 1995, Danar-Dosar Pevencamaan Jesbalair Beron Bertwlang:. Dinas Pekerjaun
Ui,

{81 Muali, A 2013 Essimast Biava Kovsirhsi Bonzonar Gedung Donzan Merode Cost Signéficant
Meced (Swdi Kasus Proy ok Lanjutan Pembangunan Geduny Di Universitas Schelas Marat
Surakarta).

[97 Supiartt. Rina dwalisy Regrest dan Rerclavi Sederfiang, Materi Kufiafi. Fokullns Ekononi
Universitas Gunadamma. Depok




Aprianti_2021_10P_Conf. Ser%3A Earth_Environ. Sci. 9210...

CRIGINALITY REPCRT

.. i -
| 2% 5% 5%

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

WWW.E5ars.org 4
ek S . 0‘/0

i L spes
He e LB & o

i

wWww,scribd.com 3
SR, D P %

TVERINEL SO TS

dinastipub.org 20/
imEepmat Goi e s 0

e aT SOUNCE

e e T el TPt o

w 3 3§ 3 E §1 S 3 = 4 B

bio Ll FIR I s
X -

—

%

A
—

%

Submitted to Syiah Kuala University <

%

A

B w.koreascience.or.kr

[T SO e |
Resrael o

%



Junji Hyodo, Ken Tominaga, jong-Eun Hong,
Shintaro ida, Tatsumi ishihara. " Effects of
Three-Dimensional Strain on Electric
Conductivity in Au-Dispersed Pr Ni Cu Ga O ",
Th@jwumai of Physical Chemistry C, 2014

i EREiad]

<1%

aumazs umes. ac.id |
% ernet Source <1 0%

rjﬁp?Sftorv unhas ac.id &1 -

teras.unimal.ac.id <1 o
Rerpet Source 0

Delaney Farrell, Pierre Baldi, jordan Ott, Aishék <1 "
Ghosh et al. "Deducing neutron star equation ’
of state parameters directly from telescope

spectra with uncertainty-aware machine

learning”, Journal of Cosmology and

Astroparticle Physics, 2023

pxclude oustes e Exclude frzcches

Eormby ety Ptladd T
Exctude bibliography



