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ABSTRACT: Now a day resource allocation is the important aspect in construction project mainly in managing
economy. There are various problem arises in construction industry due to resource planning and resource allocation. If
any mistakes occurs during the construction of project while allocating resources or planning it may create various
crises in the project. The resource management methods used in olden days cannot be used for now a day project
because the technologies are improved and also the methods are differ from the olden day methods. While allocating
resources proper care must be taken, if excess resources are allocated it may leads to excess budget. The resources used
in construction project can be allocated by using certain software.

I. INTRODUCTION

“Cost and time factors are mainly important in construction field”. In managing these two factormainly
depending on the selection of available resource and beneficial management. There are three important resources
mainly used in construction industry, they are manpower, material, machinery. Only the proper allocation can be
manage the whole construction project. If not proper allocation of resource can arise various lost due to excess of
budget and project duration.

Construction industry is spread throughout the world and also fastest growing field. It consist of various
department, each of the department can

place a crucial role in different section. In especially management department is occur main portion in construction
field. Here many issues arise in this field due to poor allocation of resource, improper levelling, over duration and non-
availability of resource.

The main task of project management can control the overall cost of project and properly manage the time. In
every project different type of task will be executed day by day and also meet different problems. The main reason for
create problem is over allocation and under allocation of resource. If over allocation means budgeted cost will high, if
under allocation of resource means pauldron of resource it will make delay.

Resource allocation is the important manner for thriving of the project. Resource allocation includes the
resource scheduling, resource levelling and etc. In widely CPM can be used to scheduling the project. The resource
allocation can be done by PRIMAVERA software. This software is advanced software than MSP. This software mainly
used for obtain the accurate result. It can manage the huge number of project at the same time.

To allocate resources various methods can be used, in this the transportation problem and assignment problem
contains all the detail that required for allocating the resources. This problem can give the most accurate result on
allocating resource. Assignment method mainly used to assign the proper resource to the project which is effectively.
And the transportation problem principally used to identify the shortest path to purchasing the resource.

In this paper shows the resources were allocated in analytically and manually. When the resource allocation
can be control the over allocation, it is the important task for construction manager. Here some resource re allocated and control the
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cost. There are three residential building were taken to allocate the resource and finally compare the actually used resource cost and
planned resource cost.

1. LITERATURE REVIEW

A study on optimization of resource for multiple projects by using PRIMAVERA, B.S.K. Reddy, S.K.Nagaraju(2018)

Here there are two projects were taken to allocate the resource for obtaining the optimization of resource.it can be done by
two ways, one option is resource are individually levelled and another option is resources are combined levelled. The combined
option is better than the individual option because it reduced the demand of resource by 5.65%.

Assignment problem and its extensions for construction project scheduling, PiotrJaskowski, Michal Tomlzak (2014)

The resources are allocated by assignment model it can help to the project managers in determining a strategy for crew or
bids selection. In this classical model of assignment problem can control the overall cost and project time. Scheduling of work and
allocation of resource are the major challenge for almost all construction work. In this paper mainly allocate the manpower resource
to complete the work without delay.

I11. METHODOLOGY

The methodology applied in this project is separated mainly in two phases. The required data are collected from the construction
field. The critical path is obtained from the scheduled report by using primavera software. First phase of the project is resource
allocation by using software and the second phase is resource allocation by using theoretical method. By using these methods the
resource are minimized from the existing given data. Finally results obtained are concluded. Following flow chart diagram illustrates
the phases.

PLAMNMNIMG
DATA COLLECTION DATA AMALYSIS
SCHEDULIMG

!

RESOURCE ALLOCATION
PRIMAVEREA ASSIGMNMENT TEAMNSPORTATION

\_l

RESOURCE MIMNIMEZATION
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I

Fig-1. Methodology flowchart
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3.1 PLANNING
The preliminary planning for the project can help to properly flow to the entire project without fault. The several
journals have been collected and which are explain different aspects that are relevant to the aim of study.

3.2 DATA COLLECTION

The required data is collected from various construction companies. Data collection is important for
correlating the different data and then using in working with primavera software. The gathering data from the field is
done with frequency visit. In this project collected data about resource and scheduling details.

3.3 DATA ANALYSIS

The data from the industry was analysed and allocate the resource with their activity. The activities were
scheduled using Primavera software and proper allocation of resource can be done by assignment and transportation
problem.

3.4 SCHEDULING OF ACTIVITY

After collecting all the work details from the related areas andpreparing the schedule by Primavera software. It
is help to allocate the activity and resource allocation with their relations. The software can easily identify the longest
critical duration of the project which make help to avoid exceed duration.

3.5 ALLOCATION OF RESOURCE

After scheduling process the resource table is prepared and it assigned to all activities. Resource calculation
mainly depended on quantity of activity. As a result of resource allocation is able to determine the unwanted resource
in the project and also reduced that for a continuous flow of work. The resource allocation can be done by two ways,
one is allocation by software and another one is theoretical allocation. In this paper resource allocation is done by two
theoretical methods that are assignment and transportation problems.

3.6 RESOURCE MINIMIZATION

The proper allocation and planning can reduced over allocation of resource. Assignment method can help to
assign correct resource to correct job which can reduced excess amount spent to the project and also transportation
problem can help to identify the shortest route to purchase the resource for control the transportation cost.

IV. PROJECT DETAILS

Details of project A
Project type : residential building

Project location :Parvathipuram
Number of floor : G+1

Area of project : 2000Sq.ft
Project cost : 33 Lakh
Details of project B

Project type . residential building

Project location :Thuckalay
Number of floor : G+1
Area of project :2380Sq.ft
Project cost : 39Lakh
Details of project C

Project type : residential building

Project location :Pathmanabapuram
Number of floor : G+1
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Area of project : 2200Sq.ft
Project cost : 37 Lakh

V. WORKING WITH PRIMAVERA

5.1 PRIMAVERA RESULT FOR BUILDING A

Activity IO Activity Mame Original | Remaining | shedule | Start Finish Res.. |Budgeted| Total
Duration| Duration % Totel | Float

A SURVEY 1 1 0% 07-Mar-19  O7-Mar-19 EMGL.  RsB13 0
c EXCAVATION 2 2 0% 08-Mar-19  11-Mar-13 ENGI.. FRs1924 2
D SAND FILLING FOR FOUNDATION 2 2 0% 08-Mar-19  11-Mar-19 SUP.. Rel7ar 0
B SITE CLEARANCE 1 1 0% 08-Mar-19  08-Mar-19 SUP.. Rs2237 3
E BASEMENT CONCRETING 2 2 0% 11-Mar-19  12-Mar-19 SUP... Re18,163 7
F FORMMORIC 3 3 0% 11-Mar19 13-Mar-19 SUP... | 110086 3
| G COLUMN CONSTRUCTION 4 4 0% 12-Mar-19  15-Mar-19 SUP.. 320813 9
J WALL CONSTRUCTION 7 7o 0% 12-Mar-19  20-Mar-19 SUP.. RsB963 0
G G BEAM CONSTRUCTION 2 2 0% 13-Mar18  14-Mar-13 SUP.. s30413 2
H G SLAB CONSTRUCTION 3 3 0% 13-Mar-19  15-Mar-19 SUP... s18863 9
K REMOWING FORMMORK 3 3 0% 13-Mar-18  15-Mar-13 LAB..  RsT38 7
L STAIR CONSTRUCTION 4 4 0% 15-Mar-19  20-Mar-19 SUP... =212810 2
1 F F FORMMORK 2 2 0% 18-Mar-19  19-Mar-19 LAB... 350,738 9
N F F BEAM CONSTRUCTION 2 2 0% 18-Mar-19  15-Mar-13 SUP.. 3=19463 10
o] F.F SLAB CONSTRUCTION 3 3 0% 18-Mar-19  20-Mar-19 LAB... =18,063 9
E SAMTARY WORK 4 4 0% 18-Mar-18  21-Mar-13 CER.. 525874 10
¥ PLUMBING g g 0% 18-Mar-19  22-Mar-19 PIFE,... %215,525 7
T RALING 3 3 0% 20-Mar19  22-Mar-19 STE.. 10650 9
P FF COLUMN CONSTRUCTION ] 3 0% 2M-Mar-19  27-Mar-19 SUP.. 3s18,163 0
B STAIR CONSTRUCTION 2 2 0% 21-Mar-18  22-Mar-19 SUP... s15863 9
] DOOR INSTALATION 5 5 0% 20-Mar18  27-Mar-13 Wi0... 554,392 2
W WWINDCW INSTALATION 4 4 0% 21-Mar-19  26-Mar-19 WiD...  %250,863 3
W ELECTRICAL WORK 4 4 0% 20-Mar-19 | 26-Mar-19 Blect... 3543644 3
I TILING G B 0% 25-Mar-19  O1-Apr-18 L&B... i=100862 7
Q WALL CONSTRUCTION & 6 0% 28-Mar-19  04-Apr19 SUP..  Rs7g63 0
R REMOWING FORMWVORK 2 2 0% 28-Mar18  29-Mar-19 LAB.. ~ Rs825 4
1 PLASTERING 8 8 0% 28-Mar-19  08-Apr-19 SUP.. RsBBS0 2
2 WHTEWASHNG 4 4 0% 05-Apr18  10-Apr13 Pairt... 564,383 0
I3 PAINTING 9 9 0% 11-Apr-19  23-Apr-19 Pairt... 381,545 0
4 LAND SCAPING 3 3 0% 24-Apr19  26-Apr19 LAB.. ~ Rs825 0

Fig-2.Activity chart for building A
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Fig-3.Gantt chart for building A
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Table-1.Resource detail for building A

Resource Resource Qty Cost
Type Name
1l 4 -
Manpower Unskilled
labour 8 500/d
— Skilled
labour 5 700/d
) Mason 6 850/d
I . Carpenter 5 850/d
1 Painter 5 700/d
) Filter 4 500/d
Material Hollow block
58000n0 | 1340000
S
Cement 750bag 288750
I s (sanker:opc43)
Fig-4.Resource usage profile for building A Sand + Msand | 50load 330000
Machine Concrete
mixer 1 600/h
JCB 1 800/h
5.2 PRIMAVERA RESULT FOR BUILDING B
LD | Ay Name Crigral Fenanrg [zhecds | ‘Fn:sh ‘H@s Burgeted | Toral
[iuretion | Curaben % Tolal | Ficat
A SIE (LEARFNCE ? 2 w‘l:!‘. 22-Feb18 | PSFeb1d G Rnif;; ofl
a ERCAYATION FOR FOLRDATION 13 [ 0% | JZFebe1®  01.Mart9 SUF. TsITARD 13l
[ SAND FILLIG 1 1 % EFep18  Fepetd ZUF, R 23 2
o EASEENT CORKRETREG ) 5 0% JEFebdd  HFebid BUG... Tedgfi3 [l
m FORARORE E 1 0% 01Ward9 O7Martd LeB. =SO850 il
E RN BEAN CONET B [ 0% | 2E-Febe18  DS-Mar10 B3 #adE180 1
F OF SLABCOMET 2 2 0% 01-War 19 (dMartd ERGL... Ts1E900 1]
G 0 F COLLMN CONST K 5 0% 0-W19 07t B3I, 3247 B0 |
H GFVRLL CONST 5 8 0% 01 W49 OTMarid P Rl I %
GF STRIRCONT 1 El 0% 04-My-159  (EMar19 SUF.. Rs2gh 15
1 REMOVNG FORMAOR 3 3 0% DE-War19 | 12Mar19 LAB. Fsfa2 =
) FF COLUMNCORET ] 3 0% |05Mard9 | O7-Mardd SUP... | 316213 El
K FFEEAM CONGT ] B 0% 05Maedd 12Maeid SUF.. | RETTI3 [l
L FFUALL COM=T 2 2 0% DE-Mar19  O7.Martd IR RE19E3 3
1 REMOVING FORMACORY 2 2 0% 13M-18  14-Mart9 LAB Rst3r x|
W FFELAB CORET 4 1 0% |DE-War19  11.Mar19 SUP... | 3818253 1
il STAR COMST 3 3 0% 07 M9 {1 bianad Nl Re? 500 15
o CURTAR WALL CORET & & 0% |07-War-19 | 18Mar-10 R4 ial00 AT 15|
P RAILIS: KET 2 2 0% DEMar19  11-Mart9 WP 1T AR [
@ DOOR NSTALATION E 5 0% 12019 18Mara SUP, E!!F‘.I'HJ 1
e] WRDOW INSTALATION ] 6 0% 1%Mrd9  XHMarid LAB... %8507 18
L3 ELECTICAL VWRING IMST i El 0% 12MedY .M-Ilur-”i SUF. isH 0 B
5 FLUMPIARG WORK 8 B 0% 13War19 | Z2Mar19 EUP.. FI2TR3 1]
T SAMTARY FMHGE a0 100 0% 1Shae9  (f-fartd P, sS0E 1
i) TR 5 5 0% 15K H-Maedd 2l [ 7|
H ARCHTECTLRE WORK [ [ 0% D219 2artd LAB.. #=l5112 12
W FLASTERRG 6 B 0% 25-Ma-18  [-Bart9 Plum, Fss514 1]
3 WHITE WASHNG d & 0% (02419 110ar19 L*B.. Re8363 1
L PANTRG ] a 0% 03-Ape0 128010 Part... 3228FT7 1]
¥ LAHD SR NG 2 2 0% 15849 160art9 SR ReTHD 1]
Fig-5.Activity chart for building B
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Fig-6.Gantt chart for building B

Table-2.Resource detail for building B

Resource Resource Quantity Cost
Type Name
Manpower Unskilled
Labour 5 500/d
Skilled
Labour 5 700/d
Mason 5 850/d . I
Carpenter 5 850/d
Painter 5 700/d
Filter 2 500/d I
Material Brick 95000n0s 760000 m | Th
Cement 795bag 298125 .
(Ramco:opc53)
River sand 54load 432000
Machine Concrete
Mixer 1 600/h
JCB 1 800/h

Fig-7.Resource usage profile for building B
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5.3 PRIMAVERA RESULT FOR BUILDING C

Actvty D | Activey Name angnal'l'ﬁmnng :ne:ue’ﬁm Finish ‘Res Budgeted|  Total|.
Duration| Durstion| % Toted | Fioat |
mricta Cost
A |STE CLEARAICE 2 2 0% 22Tend3 25Teb13 MGl Rs224 ol
MO0 EXCAVATION 3 3 0% %Febdd 28Febd  ENGL. Re2dM 2
A020 | RENFORCED INSTALATION [ 4 0% Z6Tend3 D1Ma-13 EMGL. 3511207 3
MO PLEFLING 5 5 0% %Febdd DdMad  LAB. FRsS025 [
A140 |PLE CAP CONSTRUCTION s 4 0% O1-Ma-13 DGMa13 SUP. ReBSRZ 12
MDS) | FORMADRK 2 2 0% Ol-Mard3 DéMadd  LAB. 3s50825 2
A1080 |G BEAM CONSTRUCTION 5 6 0% O4Mar-13 11M-13 ENGL. 3531750 [
A1070 .GFLGORSLKECGNSTHJCTIGN 7 T 0% |0d-Mar-13  12-Mar-19 SUP. | 17,362 3
A1080 |G COLUMN CONSTRUCTION 3 9 0% 05Ma-13 15Mer1S  SUP. 3519800 ]
MO0 |REMOVING FORMWORK 2 2 0% 05Mar18 OBMa19  LAB.  RsB2E 10
A1100 WALL CONSTRUCTION 10 10 0% 05-Mar-13  18-Mar-19 LAB... sM725 2
AT110 |0 STAR CONSTRLCTION 5 5 0% 05Mar13  11MaS  LAB.. 160,125 7
AN |FFFORMAORK 2 2 0% 05Mar18 DGMA-13 LABL %5092 10
A1130  |FF SLAB CONSTRUCTION 5 5 0% O7-Mard3  13Mard3  SUP. As17800 12
A1140 F F BEAM CONSTRUCTION [ B 0% 12Mar-18  18-Mar-19 SR, Re17,100 8
A5 |FF COLUMN QONSTRUCTION 7 7 0% 12Mard8 0Mad3 SUP.. 320,150 [
ATE0 FFWALL CONSTRUCTION ] & 0% 13Mar-18  25Mar19 SUP.. | Rs8062 3
AM70 |FF STAR CONSTRUCTION [ 4 0% 13Mad8 18Ma3 SUP.. 37950 ]
A1180 | REMOVING FORMAORK 2 2 0% 13Mar13 14Ms19 LA R0 10
A130 | RALNG 8 8 0% 18Mad3  27Ma1S  HEL. 3511025 [
1200 |SAMTARY WORK 5 5 0% O7Merd® 13Mad8  PPE,. 3B 10
A1210 ELECTRICAL WWORK 7 7 0% 19-Mar-13  27-Mar-19 Bect .| 3811877 2
MZ20 | DOORNSTALATION 5 5 0% 0Mar® 26Mar19  Cap. 320388 8
A1230 VWINDCVY INSTALATION B B 0% |21-Mar-13  28-Mar-19 WO %53 864 B
120 PLUMBING WORK s 4 0% Mar13 20Ma13  Pum., 4:23053 3
A250  |TLING WORK 5 5 0% 20Ma-13 03Ap-1S GRA.. Is1008S0 [}
M0 PLASTERING [ 9 0% B®Mardd 00AAd  LAB. ReS0l 2
A0 AHITEWASHING [ 4 0% ZMe-13 03Ap-1S Farl. 3s02433 ]
MZB0|PANTNG B 6 0% OdAp3 11dpdd  Park. 370877 [
A1230  |LAAD SCAPING 3 3 0% 124p13 16-Ap1S LAB. | Rs2725 [}
Fib-8.Activity chart for building C
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Fig-9.Gantt chart for building C
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Table-3.Resource detail for building C

Resource Resource Qty Cost
Type Name
Manpower Unskilled
labour 4 500/d
Skilled .
labour 4 700/d T
Mason 4 850/d
Carpenter 3 850/d
Painter 3 700/d
Filter 2 500/d i
Material Solid 55000n0 | 1375000 I
block S ‘
Cement 775bag 290625
(ramco:opc43) ullll
MSand 52load 270400 [ ‘ | L N’
o Jomee | | Al Tl
JCB 1 800/h =
Fig-10.Resource usage profile for building C
VI. RESULT AND DISCUSION
Resource Actual used Assigned Actual Assigned | Reduced
Details resource Resource resource | resource | cost
A B C A B C cost cost
Material hollow | brick solid Solid brick Hollow | 3475000 | 3210000 | 265000
(block) block block Block block
Material Sanker | Ramco | Ramco | Ramco | Ramco | Sanker | 889425 889000 423
(cement) (opcd3) | (opc53) | (opca3) | (opc53) | (opcal) | (opca3)
Material Sand+ River M sand | River Msand | Sand + | 1032400 | 1024000 | 8400
(sand) M sand | sand Sand M sand
Man power | Crew?2 | Crew3 | Crewl | Crewl | Crew2 | Crew3 | 387000 380000 7000
(33n0) | (27no) | (20no) | (20n0) | (33n0) | (27no)
Machine JCB JCB JCB JCB JCB JCB 8000 8000 -
(excavation)

Table-4.Comparision of resource cost

VII. CONCLUSION

Essentially comparison between the actually used resource and assigned used resource is to create some
variance. The allocation resource is used by primavera, assignment method and transportation method. The data
collection from three buildings where used different types of resource without allocation. After allocation of resource of
these building by assignment and transportation problem which generates some difference on resource usage and also
the total cost of the project. In assignment problem and transportation problem can help to assign right choice to right
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place. In that way the resources are allocated and cost are minimized. This way of allocation total resource cost is
reduced up to 25%.
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