Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(7):353-360

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Engineering construction project site logistics maagement
Chen Duiyond, Jia Shidondg and Sun Mingshar?
School of Traffic and Transportation, Shijiazhudhgdao University, Shijiazhuang, P.R. China

’Hengshui Transport Bureau, Hengshui, P.R. China
®Hebei Provincial Transport Department, ShijiazhuaRdR. China

ABSTRACT

The engineering construction project logistics m@geraent is the plan, the organization, coordinated dhe
control carries on to the logistics activity, frothe function angle minute, may divide into the pagring
construction project physical distribution the sbpghysical distribution and the scene physicaltribsition,

through the analysis engineering construction pebjg@hysical distribution's characteristic, elaboeat with

emphasis the scene physical distribution's keytopress the information flow optimizes, the planféomulate and
to control, the scene arrangement, the owner, #sgh business and contractor's tertiary role, basied on the
preliminary discussion to it. And proposed that #stablishment special physical distribution mamaget group
management engineering items of basic construgbioysical distribution, guarantees the physical rmlisttion

effective operation. Finally, it distinguishes tkey responsibility of logistics management ownéesigners, main
contractors and specialist contractors and manufeats, suppliers and vendors.
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INTRODUCTION

The engineering construction project's investmsngjuite generally big, particularly the big-scalerkvitems of
basic construction, usually the investment costhiea as high as above several billions Yuan. Theshbgation
showed that the material cost will probably occtipg engineering project construction cost 60%~7bug, the
delivery service expense will account for the miatecost about 17%, i.e., the physical distributexpense will
approximately compose the engineering project coason cost 10%~11%, obviously physical distribatactivity

in engineering construction project important ecoiwimpad™®. But in reality, the engineering construction
profession far has not given regarding deliveryisets value proper takes seriously, therefore,arobs the
engineering construction project the physical distion management level, to excavates the projietivery
service the value fountainhead and the promotidinee@ngineering construction project benefit Hesital role.

THE CHARACTERISTICS OF THE LOGISTICS OF CONSTRUCTIO N PROJECTS

A. The meaning of the logistics of constructionjpots

The engineering construction project physical distion is a multi-disciplinary process, includitad materials,
fitting, commodity concretes, equipment and so arcipase, transportation, warehousing, loading arndading,
transporting, packing, allocation, information peesing and so on entire proddsPuring this process, before
construction activity and in the construction agetprocedure's plan, the organization, command alpiseeks in the
appropriate time, the correct position, by the pensive cost and the high quality, guaranteed: Nédtesupply
(including material purchase and transportation)mory, processing, scene material management, scene
infrastructure, scene arrangement, machinery, gupipéquipment, plan control, labor force supply,veell as all
and physical distribution and service class relatédrmatio®. The processes of the engineering construction
project logistics was shown in Fig. 1.
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Fig. 1: Logistics Process of Construction Project

The engineering construction project physical distion management is the plan, the organizationrdinated and
the control carries on to the physical distributamtivity®. It is for the purpose of making the project psxé be
easier and quickly, simultaneously obviously andtalable.

In view of the fact that the engineering constmetproject physical distribution constructs scehne physical
distribution cost to account for the entire projettysical distribution cost the very major partysdrom the
function angle, may divide into the engineering stamction project physical distribution the suppifysical
distribution (or is called the exterior physicattdibution) and the scene physical distribution iéocalled internal
physical distribution). The supply physical distriton and in the production process circulateswioek activity
related, the basic activity includes: Definite nes®s (material, equipment and man-power) spetificasupply
plan, resources purchase, storage control, ex w@&sne physical distribution and in scene producprocess
material plan, organization, direction with contrelated, including: The scene transportation deddelivery, the
field processing, the scene operating system mamagge the safety equipment, the site layout, thekvesder's
arrangement, as well as between various enginagadas conflicts solution measure.

B. Characteristics of construction projects of lstigis
Compared with traditional logistics, from the sture and function point of view, the logistics afnstruction
projects has the following characteristics:

The gathering logistics: It is one unidirectiontfle gathering physical distribution, all materidts equipment are
transported finally to construct the scene, andpetas the product with these materials. ConstrineiSactory to
establish regarding this sole prodlictThe owner or the investor are consumers, usimfgre the construction
process started already to determine, the con&trucompleted the construction product throughdtality testing
department and so on examination, is consideretifigda indicated the project to be completed, iseof basic
construction on reassignment for the first partpwaner, expression entire physical distributiongass conclusion.
Therefore, usually only then the material inflowypical distribution actually does not have the maido flow out
the physical distribution or sells the physicaltdlsition. This forms the contrast with the genehadiustrial
enterprise’'s production physical distribution. Gaflg Industrial enterprise's production physicétdbution not
only includes the material the inflow, but also lutes the product outflow, each product through phent
production, assigns for many customers or the dtreas producer. Some also have the recycling palysic
distribution, therefore, the physical distributiactivity circulation carries on.

Logistics plans major uncertainty: The engineerprgject production process and the transportatimcgss's
nonuniformity, has various project change frequemrthuses the resources the demand and suppliasnifonm, in

addition the massive uncertainty factor, causegdbeurces the variety and the amount of use ircdmstruction
process the large scale fluctuation. The constragirocess uncertainty is big, the delivery serpieee's mobility,
the perfect forecast demand, the plan change Is difficulty frequent, causes the material demandeutainty to
be high, the very difficult elephant Traditional temprise such to form the accurate material detalist,

simultaneously, is also not easy to control thelst@he physical distribution plan receives theeexal factor
influence to need frequently to carry on the reuisi

The complexity of logistics management: The engingeproject construction is typical face the orderm
production process. According to the contract giowi, in certain investment quota, the stipulatiore disposable
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completes the project the function goal and thdityuabjectives. Therefore needs the resourcestithe, as well as
the project function and the quality objectives tias explicit restraint. The physical distributiommnagement's
complexity and constructs the process by supplitispersivity the parallel decisi6i®. And with the physical
distribution related design, the processing andrsés in the different enterprise and the scenarsgply; Physical
distribution supplier's raw material, the outsongcsupply transport network also distributes inheeggion. The
engineering construction project and various seln# project are parallel carry on from the destoadnstruction
each link. These request the physical distributhystem strictly according to the plan coordinatdispatch
movement. To these behavior's management and thiot@re an engineering construction project ptalsi
distribution management big difficulty.

Service mode more flexible, diverse: Constructicataerials required for the project a wide rangeigése nature.
Bulk materials including steel, cement, sand, etith big, wide covering the characteristics, neéatge-scale
logistics facilities and equipment to complete liogdand unloading, and need more space storagee Suaterials
must be provided not with the supply off so that ttormal operation of the construction. Some nmalerequire
special packaging, transport and storage and wasitp methods. These factors greatly increasedtremtion

projects logistics warehousing, packaging, trarsion and other sectors of the technical requirgséncreasing
the difficulty of logistics to make it more divera@ad complex, on the logistics of construction ect§ put forward
higher requirements.

Storage costs highly: Construction site storagBnigted, high cost, especially for tight urban ctostion site.
Warehouse construction site is usually temporaiit,baith the completion of the project, are gerlgraemoved.
So not only is very limited, and the amortized azfsajor. Make on-site storage costs particulaitgh™.
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Fig.2: Logistics Management Framework Model of Corsuction Project
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THE MAIN CONTENT OF THE SUPPLY LOGISTICS MANAGEMENT FOR ENGINEERING
CONSTRUCTION PROJECTS

There are variety problems what about the supplyuiitiing materials in construction, these problerosld be a
great impact on their productivity. Logistics maeaggnt is vital management tool if focus on the psscof
building from the logistics point. This managemshbuld be a whole strategy that ensures the flomatierial.
Fig.2 shows the model of project logistics managamé@o improve the spot organization and the whole
construction process through control the materiavfwhich from supplies to construction site andeinal
construction site.

The supply logistics management of engineering ttoaison is similar as the traditional engineermanstruction.
However, although there has lots of researchesrdditional engineering construction, this essayhantroduce
from the interface between the field of logisticelaupply logistics, which is suppliers’ delivery.

This article divided three levels for material regments planning, which are supply plan, demaiaah pind daily
consumption material delivery plan. The suppliesuld clearly understand these three plans in thly €&sign

process and the local area network or the Intexsemderstanding the needs to delivery of the iahtétence, they
could actively tell the project's managers abowt plotential problems in delivery. The project’s @mgers should
change the production plan, according to the metevhich had been found problem. This method cayile

suppliers deliver the responsibility of the matisrizeeded to each work.

This essay would take the frequently parameterchvis time buffers, for the actively delivery to keasure that the
materials for some projects would arrive on timenkeke, the suppliers delivered the materials, adogrtb the

material requirements planning and buffer days.sAswn in Fig. 3, is a single item of projects aseek plan.

Assume that the project time buffer for 2 days, pigps’ delivery needed time for reinforcement vgotdays.

Another supplier delivery time is a day of the krigherefore, steel suppliers should be startettierjob four days
before the delivery, and brick supplier shouldre¢ days in advance shipment for the work on Frida
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I | I I I I
Skip Skip
fixture Brick

Fig.3: Suppliers’ Pro-active Delivery

ENGINEERING CONSTRUCTION PROJECT SCENE LOGISTICS MA NAGEMENT PRIMARY
COVERAGE

Logistics management is an important managemeritttoensure the flow of production materials, thesmall
strategy. Construction project management and guppistics similar to the traditional logistics megement?.
The traditional theory of logistics management isrenand more mature, in order to avoid repeat, pliger
described only from the on-site logistics managemen

Construction project site logistics is an importpatt of logistics. Logistics management requiresuaate delivery

date material plans to suit the actual site plash storage arrangements. Otherwise, it will leath# construction
schedule delays and interruptions, or resultedhim storage, handling and transportation processastewof
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resources. The scene logistics management's maillerete is the information prompt transmission, kgoout the
multi-level dynamic plans, to determine that thersc arrangement, through the perfect material imgcgystem
determination work level material as well as theckt the change tradition's architecture industmerior
cooperation's pattern and so on, lays the soliddation for the precise acquisition of material #me payment.

A. Information flow optimization

Information is the basis of logistics, the inforinatis not accurate and delays directly affectshecess or failure
of logistics. The items of basic construction imfation content is big, the great variety, from tleeision-making,
the design and the construction and so on eack smgvell as the owner, the investor, the chiefraeator, divides
the contractor, the design side and so on eacktiparit, and needs each participant's centralizsmisgbn-making.
Moreover, the items of basic construction informatalong with the project progress, the field ctindi changes
unceasingly changed. Constructs the scene usually to have the masdsisign alteration and the scene instruction,
needs to hand in the application, after obtainhey groject management side and owner's authonigatioy then
may do the work, afterward will change the resultl dhe instruction rear-drive gives various reqgeiesin the
verification. These changes and the modificationoafers have needed each material, the equipmehtthen
construction machinery, have the direct influencetite material flowing. Therefore, the informatiogal-time,
transmits accurately for needs the essence onadyjnoorder to makes the response and the revisitde physical
distribution smooth operation guarantee promptiystcauses to use each advanced method and thméaitifmn
technology optimization information flow is espdlyiamportant.

B. Plans to develop and control

From the operational point of view, affect the @ffincy of the supply of logistics management isirmportant
aspect of the production plan. The constructiorcgss there are many uncertainties in making aecynianning
more complex. Three commonly used levels of mdteequirements planning method, which supply plagni
demand planning and delivery of programs on mdtec@sumption. According to the characteristics of
construction projects and the actual situation,emialt requirements planning in the constructionesithe based on
the build. Therefore, the construction scheduleth® controls will directly affect the accuracy ofatarial
requirements planning.

The supply plan refers to the entire project todntie material, the fitting, the equipment and sgptan payment
date, and explained in detail with each suppliéridds contractor's material coordination. Thisrpla detailed
design stage formulation, and which independentkingr procedure can relate in detail the materiab&bong.
When formulation plan, the designer, the contraatat the supplier must clasp. Therefore, the sepphiould carry
on the participation in the design stage, with #im of choosing the appropriate material, the fdation
appropriate plan. At the same time, as a resudetéér participation as soon as possible, may pdeothe preferential
benefit the price and the better payment provision.

Demand planning is to supply the detailed versibthe materials needed to predict the near futings program
requires all subcontractors to develop cooperatioithe drafting. During the construction phase, tragtors,
suppliers, logistics and materials management gradministrator week between the regular meeting sl
material control. Representatives of the partiggeatify in advance the supply of materials thneseks, two weeks
in advance to determine the exact demand, suppiyatérials a week ahead of the application, andigiien can
be divided according to weeks to identify the matserrequired for each day. At the next regular tinge in
accordance with construction progress and on-sétemals, the actual situation, in turn presentexirhaterial for
the follow-up. If necessary, take corrective measur

Daily consumes the material payment plan is toddamand plan supplement. Refers to one day of tiayenpnt,
only pays the material which the second day ofitirist needs. Consumes in the material paymentiptanduces
“the combination cell” the concept in the date. dxrbination cell is package of materials, refersstoonstructing
scene some position, to some kind of work in adiggcta work needs the material the set. Therefdapan
consumes the material payment plan to divide inemynunits. Some combination cell plan unites edfdtte
formulation by the material supplier and the matedoordinator. The contractor should explain iradesach
combination cell quantity, the material type, thgpdier, the receive contractor, as well as then @tpulation's
payment time, the means of transportation, theilligtng point need the equipment and the packietitl As a
result of including the unit description and tharplpayment date and so on all details, the cootrawty in the
early time to the seller under the order form.

C.Site layout and storage

Usually, the scene material has not registerechinimaventory control system. In some situationg, sisene stock
monitors by the computer electronic forms. But le#pstock the record, because the manual hangliocess and
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the material migration information registrationesfthas the flaw not identically. Therefore, needsoae effective
method to determine the scene stock and the week ieaterial.

Site layout planning by the owner, contractor aadigher to develop joint consultation, includingtetfmining the
location of individual contractors working area aswbpe of the work area is fixed or a temporaryeeine site
Transportation: warehouse material field as claspassible location and use of mechanical liftingstruction of
vertical transportation position, in order to aveicondary transportation, but can not choosedtatibn of the
impact of construction and should be yellow as mashpossible in the transportation, loading andaufihg
convenient plad&’.

The construction realistic situation indicated thlé material and construction machinery's arramggmthe
working procedure order successively and so onth@aglose relation, has the mistake slightly, ererly easy to
cause sabotages work, doing over, the delay timdesaron bad event to occur. Therefore, the scaaagement not
only limits to the recognition essential space thedformulation general arrangement, but must éxptadetail the
construction order and the conflict, the job peetnd need the time, when the necessity must thakevision.

D.Owner, design business and contractor's trigke ro

The logistics serves for the engineering constouctiroject's construction, began in the design, favadly works

on-site installation. Engineering logistics pro@ssat the beginning of the logistics of certairtgtérs, construction
project management through logistics managementalso target the logistics process. Thereforéh@nlogistics
process design, contractors and owners have anrtampaole. To ensure the project completed on dualee the

need for coordination of resources and the progvéfise relationship between analysis and designiractors and
owners in all aspects of the logistics informatiameasonable allocation of resources to develaopaaljust plans
and construction schedule, and timely feedback&bke logistics process and reasonable and open.

In the production process, neither side playedethdiferent roles: suppliers, manufacturers andaruers. The
whole process from the construction, this kindrigfié roles are everywhere. Business owner clients design for
designers with the necessary information and requénts. Through designers for his services, theemsvaudit
program design and material requirements for cotdra to provide material specifications and otihndormation.
In this process, the contractor for design busirestomers, by designing business plans and reneires for
construction, the building owners to provide satisbry facilities.

In design business's design process, contractonstreiction process and in owner's review process,design
business, the contractor and the owners acts asn#traufacturer the role. This had demonstrated tloeess
viewpoint, different from the traditional view thele of this tripartite view.

E. Specialized logistics management team

Construction projects of the complexity of the kigis must designate a dedicated logistics managteteam
operating the logistics of the operation, constauncand management as a part of the scene. Toeetimieffective
operation of the logistics, the logistics manageinteam dedicated to all involved in constructionjpcts by the
corporate senior management representatives,tbeaommittee. Committee of the whole managemertgss, to
resolve the inevitable conflicts. Daily operatiof the scheme established by the Committee to peotite
necessary materials, coordinate the work of india@iccontractors, tracking and wholesalers cooparalits main
responsibilities are as follows:

Prepare the site plan and instruct the point b eley;

Organize the planning materials delivered for tleekly meetings;
Participate and help define the "combined unitdétermine demand;
Examine the materials delivered to the site;

Meet material suppliers every day and monitor thiévdry of the material.;
Coordinate the use of the clmmom materials hanfinijjties;

Evaluate the change of the supply plan.If we reaéigd to change the supply of the material.we shtake
cprresponding measure;

® Organize the collection and the return of the niatéor the second use;

® Deal with the waste;

® Make sure the relevant parties use the conceptedbgistics.

THE KEY RESPONSIBILITY IDENTIFICATION OF ALL PARTIE S IN PHYSICAL DISTRIBUTION
MANAGEMENT

For a construction project, it is a process forppietors, contractors, providers, and designeshtore information,
make plans and interaction. Therefore, improving physical distribution management requires theresffof all
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parties. However, one of obstacles of the appbticatif engineering construction projects in physitistribution
management is that the beneficiaries are hardetatify. Thus, in order to identify the contributiofieach party to
the improvement of physical distribution managemeamd ensure the responsibilities of each partghduld be
illustrated the key responsibilitie3.

A. Proprietors

Proprietors expect that builders that the handogsarbe made efficiently and cost friendly. Thuspiider to provide
assistant for the further unfolding of the projguprietors should prepare the plan of the eadges of the project
in advance by appointing some certain parties. #althlly, they should ensure all key participarighghe plan to
explicit the duties.

Thus, key points for the proprietors:

® Proprietors should explicit the plan of the projecearly stage.

® Proprietors should prepare the guide, which wiigtsparticipants to understand the duty of thespia)
distribution providers.

B. Designers:

Designers play a crucial role in the achievemenamfefficient physical distribution. It would bepgortive if

designers draft the flow sheet in the early staigghe project. Additionally, they should prepardl bif materials

(BOM), which is a part of the physical distributipnoject. This requires the participation of thehtgicists who
have the statistic and cost accounting backgrowesigners need to highlight the importance of ptalsi
distribution to all members and explicate by tragi

Therefore, the duties of designers:

® Prepare the flow sheet, which is the part of theleldesigning scheme.

® Prepare the BOM for professional persons.

® The professional designing institution should iwveothe physical distribution techniques which redato their
profession in the early education and trainingesigners

C. major contractors and professional contractors

Construction managers are always regarded as twrei in the coordination of physical distributigmojects.

However, some research indicates that the functimatsconstruction managers make in the coordinaifghysical

distribution do not reach the expectation. Nevéetbee major contractors still take responsibilitéprojects. They
are very important in the negotiation and draftptg/sical distribution plan with other parties aé tearly stage.
MOB is a crucial data in the plan. And every coctiva should make plans which are related to theijom which

include how to optimal the skilled workers.

Therefore, the key responsibility of the main caator and professional contractors are:

® The main contractors have to prepare the logigtEs with other participants in the project in thitial stages

of the project.

® The main contractors and professional contractommsarize the way to develop new technology of kicgs

® Working with IT staffs should maximize use the teclogy of information which available or after
improvements can be used.

® The main contractor has to summarize the experierfcerojects and promote it, then to provide the
recommendations that to improve the logistics efdbnstruction project based on practical expeeienc

D. Manufacturers, suppliers and sales

The key part for the logistic of construction isemsure that the products can arrive at the siteimthe required
time and quantity. It is not only relying on thdi@éncy of the supply network, but also the adwaptanning about
the required materials and products in  consioacsite. In addition, this logistic also rely oretlproject’s
planners and the unit who provide the material@modlucts, that is the communication between thelgng.

The full partnership between manufacturers and Isnspcan have a significant effect on the improeaimof the
project logistics. If they are involved in the proj earlier,, especially if they can provide infation for the list of
materials of the design stage and input infor,afimnthe logistics plan ultimately,they will make significant
contribution to the efficiency of the project lotgs.

Therefore, the key responsibility of the manufaetsy suppliers and sales are:

® The bill of materialscomes from the main manufaetsir suppliers and sales that as part of projegstios
plan.

® Try to use the third-party logistics and the aua#aechnology means that from other manufacturidgstry.

359



Chen Duiyonget al J. Chem. Pharm. Res., 2014, 6(7):353-360

® Manufactures, suppliers and sales determine tHewadion of cost through their pricing strategies.
® Manufacturers, suppliers and vendors and contrastoould be the experience of the project to pojzela

CONCLUSION

In view of the engineering construction project gibgl distribution's characteristic, has analyzsel ¢ngineering
construction project scene physical distributiornagement major effect factor. The scene physicatibution's
key question is the information flow optimizes, thkan to formulate and to control, the scene amammt, the
owner, the design business and contractor's tertisle, has carried on the preliminary discussionitt And

proposed that the establishment special physisalildition management group management enginedants of
basic construction physical distribution, guarastedbe physical distribution effective operation.ndly, it

distinguishse the key responsibility of logisticamagement owners, designers, main contractors peciatist
contractors and manufacturers, suppliers and vendor
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