
Site Resources Management
Concept and Implementation

C hapter 4

4.1 Introduction
This chapter contains a collection o f system s design and establishm ent for im proving site 
resources m anagem ent that encom passes the principles, concepts, and techniques guideline 
for im plem entation in order to attain the objective proposed in chapter one. System s design 
covers a broad spectrum  o f  topics directly affecting site resource as relate to

Resources planning
Stores m anagem ent
Legal aspects relating to site resource
Site organizing for site resources m anagem ent
Procedure developm ent

The objective is to not only come up with an efficient system  design but to 
design one that is econom ically justifiable.
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4.2 Resources planning
4.2.1 Project plan and scheduling

A project plan is like a tim e budget. We allocate tim e to various tasks and use 
th is as a m odel against which we com pare the actual use o f  tim e. I f  som ething takes longer 
than w e think, we try to find a quicker way o f  doing som ething later on.

Projects never ever go according to plan. There are alw ays deviations, 
hesitations, and interruptions. We cannot control the way things go w rong. W e do not 
attem pt to accurately predict the future. We model the future and use the m odel as a basis 
against which to m e a s u r e  p r o g re s s .

H o w  d o  w e  p r o je c t  p l a n ?

Project planning is a m odeling process. Project m anagers create a m odel o f  the 
project and experim ent with the model to find neat, efficient, and cheap w ays o f  proceeding 
through the a c t iv i t ie s  or t a s k s  which make up the project.

Sim ple projects can be adequately m odeled by a barchart th is shows the activities 
which m ake up the projects and their tim ing. M ore com plex projects often are helped by the 
use o f  a m ore com plex model.

This m ore com plex m odeling technique allow s the analysis o f  w hat is going on 
in the project and also allow s the project m anager a convenient way o f  telling other people 
w hat the plan look like. The model is called a n e tw o r k . These m odels are the input side o f  the 
process; they define the activities and how they relate to each other.

The output side is the w h e n . W hen should activities start and finish? A  barchart 
is one o f  the reports produced m ost frequently. It shows the activities represented as bars 
draw n against a tim e scale. Barcharts (or Gantt charts) com m unicate the plan very clearly.

A dditionally, project m anagers calculate how m any resources will be needed day 
by day. A graph show ing the am ount o f  a resource that we th ink we will need is called a 
h is t o g r a m .

If  the resources are not available., the system  delays the task  until the required 
resources are available. Delaying a task until resources are available m ay cause other tasks to 
becom e delayed and past their earliest possible starting dates. I f  a task  is delayed until 
resources becom e available, other tasks that depend on it m ust also be delayed. The end 
result m ay be a m uch prolonged project.
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4.2.2 Delivery management in project work
W hen site plans on project execution plan, it m ay use a netw ork or barchart for 

preparatory w ork to show the tim ing, activity tim e-scales and sequencing o f  all activities. 
C onsider the stages shown below, which could apply to a purchase order placed w ith a 
supplier :

Stage A ctivity
1 Design w ork/Q uantity take o ff
2 Enquiry issue
3 Q uotation/supplier evaluation
4 N egotiation/supplier selection
5 Requisition raised
6 Purchase order placed
7 M anufacturing (by supplier)
8 Transport to stores/site

A ssum e the m aterials are required on site by w eek 50. It is necessary to  w ork 
back from  th is date to establish planned start and com pletion dates for each activity. The 
supplier m ight have quoted 20 weeks delivery, but this inform ation w ould norm ally be given 
w hen he subm its his quotation. On m ajor project w here preparatory w ork is carefully  
planned, details are required o f  the m anufacturing lead tim e for key m aterials. This 
inform ation should be obtained.

A further service can be provided by the expediter w ith know ledge o f  supplier’s 
previous delivery perform ance. He can com m ent on the extent o f  probable delays against 
tim es being quoted. M ore realistic estim ates o f  m aterial supply tim e-scales can then be 
included in plans, which should then be capable o f  being met.

G a n t t  c h a r t s  a n d  n e tw o r k s  f o r  r e s o u r c e s  p la n

The use o f updated G antt charts and networks enables the expediter involved in 
project w ork to see how m aterial priority sequences are affected. For exam ple, a site activity  
is delayed and so m aterial required for that activity is not required by the planned date. This 
delay could affect related items in the plan. I f  so, they also will not be required by the 
original planned dates, and progress action on these item s can be relaxed and efforts directed 
m ore productively elsew here.

In  addition to the above docum ents being used for site work, they are also used 
by suppliers for planning m anufacture.
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Reasons for extended material deliveries
C ontractor fail to m eet prom ised delivery dates for m any reasons, and staff 

responsible for progressing orders need to be aware o f  these. E ffort can then be directed to 
anticipating delivery problem s and to taking corrective action. Som e o f  the m ain reasons for 
extended deliveries are now outlined.

U n ach ieva b le  p ro m ise s
A supplier gives a prom ised delivery date he knows to be im possible to meet. 

To win business, he agree to m eet a custom er’s delivery requirem ent, achievable or 
otherw ise. Subsequently his interest in m eeting his obligations is related to  the degree o f 
pressure being brought to bear on him to im prove delivery.

C h o ice  o f  su p p lie r
W here choice o f  an unreliable supplier is outside the buyer’s control, the 

custom er or other nom inator should be notified o f  probable extended delivery. A change o f 
supplier m ight result.

A ttra c tiv e  p r ic e
The supplier is known to be unreliable but is selected on price. T ight budget 

constraints m ay com pel the buyer to give price top priority in supplier selection.

G en u ine  m is ta ke
A supplier could make a genuine m istake in setting a delivery date from  

capacity  shortfall, an under-estim ate o f  work content or an incorrect assum ption o f  m aterial 
availability from  stock or from his suppliers. A know ledgeable buyer m ight identify an error 
on w ork content assessm ent and be aware o f  current or anticipated delivery periods for 
particular m aterials. W here he doubts the supplier’s ability to m eet a specified date and it is 
not possible to change the supplier, progressing would be given higher priority.

B u y e r  ’ร un du e  p re ssu re
The buyer exerts undue pressure on a preferred supplier, requiring him to 

m eet an unachievable delivery date. The supplier considers it prudent not to displease the 
buyer and so agrees, reluctantly, to m eet an im possible date. He hopes there w ill be slippage 
in the buyer’s program  which will accom m odate late delivery and is prepared to take this 
risk.
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D e la y  in p la c in g  p u rc h a se  o rd er
D elay occurs for various reasons, e.g. the authorizing signature cannot be 

obtained. H ow ever, the delivery date originally requested is still dem anded by the buyer, 
under pressure from  the requisitioner. The supplier accepts this dem and, hoping that 
extended delivery will ultim ately be accom m odated.

Q u o ta tio n s  c o n v e r te d  in to  p u rc h a se  orders
Suppliers forecast the percentage o f  quotations that should be converted into 

orders. For exam ple, a supplier estim ates that, for every 10 quotations subm itted, he w ill win 
five orders. Results can exceed expectations and he could win too m any orders to  handle. In 
this situation he has tw o options : (1) be selective, decide orders to reject and notify the 
buyer, and (2) accept all orders and not lose secured business. The sensible supplier would 
explain his dilem m a to the buyer, as specified delivery dates are som etim es adjustable and 
extensions m ight be acceptable.

S taff responsible for buying and expediting need to identify at the earliest 
possible stage if  any o f  the above situations exist. Know ledge o f  jo b  content and process 
sequences and tim es assists in assessing if a given delivery date is realistic. Late release o f  
purchase orders is outside a supplier’s control and, where such a situation arises, w eigh t o f  
progress action m ight need to be increased. Efforts should also be directed to avoiding 
delayed release o f  future orders, including the e d u c a tio n  o f  requisitioning and user staff. 
Buyer and supplier relationships are im portant and it is not in the best interests o f  the two 
parties that the supplier becom es overloaded. The buyer should counsel his key suppliers 
accordingly. Successful expediting is based on know ledge o f  suppliers, their capabilities, 
lim itations and probable intentions.

T h e  e c o n o m ic s  o f  la te  a n d  ea r ly  d e live r ie s
As specify on the above various reasons why delivery dates are no met. 

A dditionally, delays occur through plant breakdown, scrapping o f  m aterials and failure o f  a 
supplier to  m eet his prom ised deliveries. Delays also result from shortcom ings in the c lien t’s 
ow n organization, e.g. delay in release o f  inform ation, late release o f  free-issue m aterial 
(m aterials supplied by client) or incorrect m aterials dispatched. Realistic and econom ically  
viable delivery dates should be the target at which to aim , as consequential loss can be 
incurred through late and early deliveries as follows.
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L o ss  re su ltin g  f r o m  la te  d e live r ie s
A num ber o f  loss-m aking situations can result from  late deliveries o f  

m aterials, the m ain ones being :
1. Field work stoppage i.e. m aterials not available on-site for installation
2. Replanning work, w orking overtim e to m inim ize the effect o f  delays to 

schedule
3. Paym ent o f  liquidated dam age to the client because o f  late com pletion o f

his order.
Loss incurred in the above situations can be m easured directly, financially. 

In the follow ing cases, it cannot readily be m easured :
4. Loss o f  custom er goodwill, which jeopardizes prospects for future 

business
Delay to  m aterial delivery does not alw ays result in a loss as above. W here 

m aterial is to  replenish m axim um -m inim um  stocks, delay could result in stocks falling to a 
set buffer level, w ithout causing a stock-out. The setting o f  m axim um -m inim um  stock levels 
is dependent on many factors, not only estim ating o f probable fluctuations in delivery 
periods.

L oss re su ltin g  f r o m  e a r ly  de live r ie s
High loss result from early deliveries and there is increasing pressure on 

m aterials control. The m ain reasons for loss are :
1. Loss o f  investm ent earning opportunities through capital being tied up in 

stock.
2. D eterioration through m aterials being held in storage for extended periods, 

particularly items with a limited shelf life.
3. Increased probability o f  loss or dam age related to additional tim e during 

w hich m aterial is held in storage.
4. D ouble handling is required because storage, handling facilities and 

m anning requirem ents have not been planned. W ith large or high-volum e 
item s this could be costly.

5. Creation o f  heavy dem and on limited storage space, reducing efficiency, 
and hence delaying subsequent location and identification o f  items.

6. Creation o f  unnecessary hazards through overcrow ding stores.
7. Expiry or reduced life o f  a com ponent’s m aterial guarantee. This applies 

where the supplier’s guarantee is effective from date o f  receipt o f  m aterials 
into stores.
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The longer an item is held in stock, the greater is the possibility o f  m isplacem ent, 
loss (including theft), dam age, deterioration and obsolescence.

Target dates are not always realistically set. They are often subject to frequent 
revision and hence need to be under constant review, being advanced or retarded as 
necessary.

D uring econom ic recessions, a supplier m ay win few er orders and hence have few er 
com m itm ents to meet. He will aim to com plete orders quickly to obtain paym ent. The buyer 
should counter this, stating on his orders ea rly  d e live ry  w ill n o t  be  a cce p ted . C onsignm ents 
delivered too early would be returned, or accepted and paym ent deferred until the due date, 
as considered to be appropriate at the tim e. The expediter’s objective should be to  achieve 
delivers on time.

Ideally, the buyer requires all requisitioners to give realistic delivery target dates. 
Frequently, they do not because o f  bad planning, w ork overload or an unaw areness o f  w hat 
are realistic dates. In the latter case, this occurs through poor com m unications from 
purchasing to requisitioning staff, i.e. a failure to inform on updates o f  m anufacturing lead 
tim e. So, m any exam ples o f  late deliveries o f  m aterials occur, incurring heavy loss, and yet 
inventories are excessively high against budgets.

Financial accounts and expediting sta ff need to be aware o f  th is aspect w hen a 
supplier defaults on delivery.
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4.3 Stores Management
One reason the need for Stores M anagem ent is, frequently, quantities o f  an item are bought 
w hich cannot be put into im m ediate use or processing (installation), e.g. bulk buying for 
discounts, econom ic m anufacturing quantities and econom ic transport loads. Stores is also 
the repository for items returned to stock or held in safe custody, e.g. tooling and defective or 
surplus m aterial aw aiting return to suppliers or disposal action.

One o f  the particular responsibilities o f  Stores M anagem ent is to m inim ize differences 
betw een recorded and actual stock. They m ust also ensure that m aterials are available for 
issue against authorized dem and in good condition w ithin the tim es specified against the 
required degree o f  notice. However, issuing procedures m ust be flexible to cater for genuine 
em ergency situations that arise.

4.3.1 Stores function
The total store function, including physical storekeeping and inventory control,

m ay be illustrated as shown in figure

Corporate plan Health and Safety at Work Act

Issues

Figure 4-5 : Stores function

4.3.2 Types of stores
There are m any different types o f  stores for site operation, the m ain ones in 

general use being as follows.
M a in  M a ter ia ls  s to res
These stock m ain m aterials held in safe custody item s aw aiting

installation or putting into use.
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T ools s to res
These stock tools, equipm ent and consum able m aterials required to

support installation.

S p e c ia l s to res
These stock a w ide range o f  m aterials w hich by their nature m ight 

require segregation or to be located apart from other m ain m aterials. Such m aterials include 
solvents, petroleum , radioactive m aterials and, in special cases, explosives. A pplicable safety 
regulations m ust be strictly observed.

4.3.3 Categories of materials
M aterials m ay be classified in a num ber o f  ways relating to their nature or end

use.

In s ta lla tio n  m a teria ls
These items include the diverse range o f  m aterials required in the 

installation work. Such m aterials are generally bought-out against capital accounts and held 
in safe custody in stores until required for use.

C lie n t m a te r ia ls  (free -issu e  m a teria ls)
These item s supplied by client are received and placed in stores in safe 

custody aw aiting the field issuing.

S cra p  a n d  re d u n d a n t m a teria ls
There is generally a range o f  scrap and redundant m aterials aw aiting 

disposal. Stores w ould norm ally be responsible for storage pending com pletion o f  disposal 
action.

4.3.4 Material coding
A good coding system  m ust be capable o f  being understood and applied by all 

s ta ff  required to use it, down to the lowest clerical grades. There should be no possib ilities o f  
m isinterpretation or duplication. Each item m ust be specifically identified w ith its own 
unique code reference. All codes within the system  w ould com prise the sam e num ber o f  
sym bols.
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R a n g e  o f  c o d in g  system s
A very wide range o f  items held in stock are broken dow n into distinct 

separate fam ily groupings, with further division into subgroups. Each item will bear its own 
individual classification, which could include type, shape, size and dim ension. U nits o f  
quantity, the inadequacy o f which is the source o f  m any problem s in stores, and accounting 
reference can also be included.

T ypes o f  codes
These are three types in general use, which are alphabetical, 

alphanum erical and num erical. The latter coding is the m ost flexible o f  the three, being 
ideally suitable to com puter application.

C o d in g  c la ss ifica tio n
The main classifications could distinguish by nature o f  item as various 

type o f  m ain m aterials for installation (e.g. cable tray/ladder, cable, steel etc.), type o f 
consum able m aterials, tools and equipm ents. For exam ple, using the num erical code :

01 Cable 05 Tools
02 Cable tray 06 Consum able and A ccessories
03 Steel 07
04 Lighting fixtures 08

The above m ain classifications can be divided into sub-categories. Take code 03 
for Steel as an exam ple. The first subdivision could relate to shape :

03.01 Square bar
03.02 Round bar
03.03 Flat bar
03.04 Sheet

Further subdivisions would identify specific qualities, sizes and finish. Taking 
Round bar steel as an exam ple :

03.02.01 Steel, Round bar, 12 mm. square, Flot dip galvanize



49

Advantages of a good coding system
A good coding system  provides m any benefits, w hich will assist all staff, e.g. 

m aterials controller, requ isitioned , users and accounts. These benefits are as follows.

Id e n tific a tio n  o f  item
A good coding system facilitates easier physical identification o f  item s 

in stock. Lengthy, descriptive titles are avoided as they do not alw ays readily assist in 
identification, particularly on slow er-m oving items.

R e c o rd in g
This is sim plified for both m echanical or com puterized applications.

C e n tra lize d  c o n tro l
A good coding system ensures efficient interfacing com m unication 

betw een all purchasing, storage and user units.

S ta n d a rd iza tio n  a n d  v a r ie ty  redu c tio n
Such policies would be difficult to pursue w ithout a good coding system  

that facilitates ready identification o f  item with possible com m on application.

4.3.5 Security

Need for secures stores
Efforts made by inventory control and physical storekeeping sta ff  to 

provide an efficient, econom ical and effective service to users is nullified unless such efforts 
are supported by adequate security. W ithout such security, items m ay not be available for 
issue against dem and. Secondly, cost o f  replacem ent and rectification could be high. The 
m ain aim s o f  security o f  stores are:

1. Avoidance o f loss, particularly through theft
2. A voidance o f  dam age
3. Avoidance o f  deterioration
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Internal stores security
This aspect covers both physical procedures and system s/docum entation. 

A ccess to stores m ust be strictly controlled. V ery high-value attractive item s should be stored 
w ithin secure internal com pounds, cabinets or safes, depending on their nature. The num ber 
o f  key-holders m ust be strictly limited.

S to ra g e  co n d itio n s
D ifferent types o f  items require different storage conditions. For 

exam ple, instrum ent should be stored in dry conditions to  avoid ingress o f  m oisture. This 
m ay be achieved by the use o f  sachets o f  silica gel crystals. T im ber needs to be stored and 
supported in such a way to allow the free o f  air to prevent w arping and cracking. 
T em perature control m ay be required.

S e c u r ity  checks
A dm inistrative security is an im portant elem ent w ithin total security. 

This includes random checking o f stocks. Frequent but random spot-checking also assists in 
m inim izing discrepancies and giving earlier w arnings to facilitate investigation. W eaknesses 
in system s are then identified and security procedures strengthed.

S e c u r ity  o f  a ttra c tive  item s
The incidence o f  theft will be highest for high-value item s and 

low er-value items in general dom estic use. Copper valves, fittings and pipes m ay be o f  a type 
not readily usable in the hom e, but could com m and good prices in the m arket. Item s such as 
gloves, light bulbs, torch batteries and the wide range o f  bolts, screws, nuts and w ashers have 
several use. These are attractive items. W here items are issued from  stores on a one-for-one 
basis (i.e. a new item supplied against the returned o f  a faulty or w orn one), it m ay be 
necessary to destroy or effectively dispose o f the returned item. Failure to  do th is could result 
in the old item being again handed in to stores in exchange for a new one, w ith the cycle 
being repeated. W here a usage rate is, exceptionally high, special m easures m ay be required, 
as there could be collusion between stores and user staff.

A good way to deal with low-value but attractive item s is to  identify 
them , record details o f  usage and take preventive m easures to avoid theft. T heft can be 
prevented in a num ber o f  ways, e.g. increasing security or reducing the attractiveness o f  an 
item (for exam ple, by replace with a costlier non-standard items)
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M a n a g e r ia l re sp o n sib ilitie s
Effective security is not achieved unless the store effectively plans, 

organizes, delegated authority, m otivates sta ff and introduces effective m eans o f  con trolling 
and m easuring. Regular audits are required to ensure full com pliance w ith security policies 
and procedures. Good com m unication with all interfacing functions is essential, as they too 
m ust support such policies and procedures. Key points for consideration and im plem entation 
are :

- Issue o f  stores security policies and procedures
- Selection o f  staff
- Delegation o f  work
- Training o f  staff
- Use o f  appropriate m ethods and procedures
- A pplication on effective controls

4.3.6 Surplus, scrap and redundant stock
R esponsibility for disposals o f  surplus, scrap and redundant m aterials does not 

generally lie with stores. However, stores will be responsible for holding and safeguarding 
m uch o f  the m aterial aw aiting disposal. This m aterial has to be adequately labeled or m arked 
and segregated from usable stock. W here special disposal procedures apply, these m ust be 
adhered to, including necessary highlighting o f  hazardous m aterials and instructions on their 
handling.

4.3.7 Relationships with other functions
The purchasing and stores functions provide the essential links betw een suppliers 

and users. Stores has a dynam ic role to play. It needs constantly to  be in close 
com m unication with purchasing and users to ensure that it anticipates problem s rather than 
ju s t reacting to them . There are m any points for consideration w hich com e w ith in the 
responsibility  o f  physical storekeeping such as storage conditions, accessibility, item 
deterioration and protection. W here special loads are scheduled for delivery, there m ight be 
need to consult with users on cranege, handling and storage requirem ents. Stores m ay hold 
tools and equipm ent in safe custody on behalf o f  users.
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4.3.8 Stores efficiency
Stores efficiency can be m easured in a num ber o f  w ays in conjunction with 

inventory control (and purchasing) such as :
•  Percentage o f issue requisitions honoured
•  Level o f  field w ork delays resulting from non-availability o f  m aterial
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4.4 Legal aspects relating to site resources
Contractual clauses relating to material quality and specification, delivery, and 

price as the clients generally specifies in contract agreem ent include the follow ing :

(q u a lity  a n d  sp ec ifica tio n )
Contractual clauses relating to quality and specification include the follow ing

- A p p ro v a l o f  su b -su p p lie rs  /  p la c in g  o f  m a jo r  su b -o rd ers
This enables necessary contractor appraisal to be carried out down the supply 

chain. An appropriate clause would require the contractor to subm it his list o f  intended sub­
suppliers for approval and copies o f  m ajor orders placed for inform ation.

- A p p ro v a l o f  d es ig n  a n d  d ra w in g s
This gives scope to find discrepancies between the tw o at the earliest stage. 

An appropriate clause would require the contractor, on finding discrepancies, to  refer 
im m ediately to the client before proceeding with that portion o f  the work.

- S u b m iss io n  o f  sa m p les
W here applicable, sam ples are to be subm itted for approval before allow ing 

the contractor to proceed further with the order.

- In sp e c tio n  /  te s t p ro c e d u re s
The nature, tim ing and docum entation requirem ents are to  be defined to 

ensure both parties operate to one fully com prehensive procedure.

- R e je c tio n  o f  su b s ta n d a rd  m a ter ia l
The appropriate clause gives the client the right to reject, by reference to the 

applicable standard against which decisions will be made. It will include m aterial returned 
for rectification or replacem ent, or rectification work to be undertaken by the client at the 
con tracto r’s expense.

- M a te r ia l g u a ra n tees
M aterials or com ponents can fail for various reasons w ithin the prescribed 6, 

12, 18 or 24 m onths’ guarantee period through :
•  Fair w ear and tear (useful life expired)
•  Design fault
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•  Substandard m aterial
• Faulty assem bly (in the case o f  a com ponent)
•  Incorrect application
• Abuse or m isuse
•  Failure o f  a subcontracted part (com ponent)

M any aspects are covered by m aterial guarantees. N orm ally a supplier states that 
his m aterial is guaranteed for 12 m onths (or lesser or greater period) against failure under fail- 
w ear and tear conditions. W hat are the main lim itations to guarantee cover w hich som e 
suppliers apply ? Buyers need to aware o f  these when negotiating this clause for inclusion in 
a contract. The m ain points for consideration are :

•  T im ing o f  the guarantee, i.e. does it operate from  date o f  receipt, putting into 
use or processing ? For exam ple, a com ponent may be in storage for 12 m onths before issue. 
I t’s period o f  guarantee m ay then have expired.

•  R eplacem ent or rectification, i.e. som e suppliers state that they reserve the 
right to rectify or replace defective material. Rectification o f  substandard m aterials m ay not 
be acceptable to the buyer and an appropriate clause should specify this.

- V isits f o r  in spection /'test
These m ay be essential to ensure that m anufacture or assem bly proceeds 

correctly and hence m inim izes the probability o f  defects arising later. This requires that the 
purchaser, giving reasonable notice, should be given right o f  inspection or to w itness tests. 
The clause should clearly state, however, that final responsibility and liability for m eeting 
specified requirem ents still rests with the supplier.

- M a te r ia l a ssu ra n ce  a n d  te s t cer tifica tes
These are o f  particular im portance where such certification is required. 

W here m aterial source docum entation is an essential requirem ent , this should be clearly 
stated.
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(de livery)
Contractual clauses relating to delivery include the follow ing 

- L iq u id a te d  da m a g es
The client could incur consequential loss through production delays if  

m aterial deliveries are extended. These clauses norm ally require defaulting contractors to 
m ake sliding-scale paym ents for each day, week or month (as specified) o f  delay. L iquidated 
dam ages are defined as a realistic pre-estim ated cost o f  consequential loss w hich w ould stem 
from extended delivery, but they are now norm ally expressed as a percentage o f  the contract 
price for each day, w eek or month o f  delay (both the percentage and the period being 
specified).

- F o rc e  m a jeu re
Extended deliveries result from many causes, w hich are not alw ays w ith in a 

con tracto r’s reasonable control. Consider the follow ing :
•  Inadequate control by contractor (e.g. bad planning or late release o f  sub­

orders)
•  C lien t’s deficiencies (e.g. late release o f  inform ation or c lie n t su p p ly  

m aterial)
•  Failure o f  the contractor’s sub-supplier(s) to deliver to tim e
• Failure o f  other third parties
•  Industrial, political and other factors (e.g. w ar) w hich are outside the 

control o f  the two contracting parties
•  Act o f  God such as storm s

W hen liquidated dam ages are being applied, a satisfactory, com plem entary 
f o r c e  m a je u r e  clause m ust also be negotiated. Failure to do this could negate a valid claim  
for liquidated dam ages. Contractors should be denied scope to avoid m eeting their 
com m itm ents. They m ust accept liability for extended deliveries which result through failure 
to exercise reasonable control over a contract.

- A p p ro v a l o f  su b -su p p lie rs
This requires the contractor to subm it the name o f  his proposed m ajor sub­

suppliers for approval before releasing his orders. The use o f  capable sub-suppliers greatly 
assists in achieving deliveries on time.
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- C o p ies  o f  m a jo r  su b -o rd ers  p la c e d
This requires the contractor to provide copies o f  m ajor sub-orders placed. 

The client thus has inform ation o f w hat sub-orders have been placed, with w hom , w hen and 
on w hat basis.

- S u b m iss io n  o f  p ro g re ss  rep o rts
The subm ission o f  regular updated progress reports also assists the 

achievem ent o f  im proved deliveries. Some problem s that arise are disclosed before they 
becom e critical, giving m ore scope to take corrective action.

(P rice)
Contractual clauses relating to price include the following

- P rice  f i x e d  f o r  d u ra tio n
W here this has been negotiated, the price is fixed for the duration o f  the 

contract and is not subject to increase unless the client am ends order requirem ents which 
incur additional cost.

- V aria tions to c o n tra c t
This is required to deal with price increases or decreases that result from  

agreed variations requested by the client. Such variations include specification, quality, 
m ethod and tim ing o f  delivery, client supply m aterials, tooling or storage requirem ents.

- C u rren cy
A pplicable when paym ent in a foreign currency has been negotiated for the 

contract. The basis for calculation m ust be stated to cater for possible fluctuating rates o f  
exchange, w here this is not fixed.

Client supply (free issue) material
The client som etim es provides m aterials. The client could have surplus m aterial 

available for use on the contract. Som etim es he can obtain the m aterials at better prices and 
on shorter delivery tim es than can the contractor.

The clause would state that m aterial so provided is to rem ain the c lien t’s 
property w hile o ff  his prem ises. The contractor is to undertake to safeguard the m aterial and 
not to m ake it available for use by third parties. O w nership o f  any scrap produced is to  be 
stated. I f  the contractor finds, on receipt, that m aterial does not correspond with
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specification, he is required to contact the client prom ptly for instructions to  w ork or return 
for replacem ent. M aterial is to be adequately insured while it is o ff  the c lien t’s prem ises. 
N orm ally, the client covers this requirem ent within his overall insurance policy. L iability for 
cost resulting from spoilage by the contractor needs to be stated. Subsequent spoilage by the 
contractor m ight reduce the value o f  m aterial to scrap value or incur costly corrective work 
and consequential loss through delay.

W here m aterial is to be supplied by the client for the contract, the follow ing 
safeguards are to apply :

- O w n ersh ip
The items are to remain the property o f  the client and the contractor m ust 

adequately protect them at all tim es and allow access for inspection (w ith reasonable notice) 
to him.

- In su ra n ce
N orm ally the client will have taken out an insurance policy, w hich should 

provide cover for all his m aterials wherever they m ay be located. H ow ever, the contractor 
needs to  establish that contracts which include “client supply” item s are adequately covered 
by his organ ization’s insurance policy. W here liability for such insurance cover is to be 
placed with the contractor, this is to be stated in the contract, with the am ount o f  cover 
required. The insurance covers loss, deterioration and dam age not resulting from  norm al fair 
w ear and tear usage.

- Use f o r  o r  by  th ir d  p a r tie s
The c lien t’s m aterials are not to be used for or by third parties w ithout the 

c lien t’s prior approval.

- R e fu rb ish m e n t a n d  rep la cem en t
Liability for m aintaining the items in a satisfactory usable condition needs to 

be established for the contract, including cost liability for refurbishm ent or replacem ent.
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Contractual commitments to customers/clients
W hen an organization undertakes a custom er contract, purchasing needs to  be 

aw are o f  the contractual obligations to that custom er. The contractor can then ensure that 
sim ilar obligations are passed down the supply chain. For exam ple, it has been agreed to pay 
liquidated dam ages to a custom er o f  1 percent o f  the total contract price for each w eek o f 
delay. The contractor, therefore, m ay wish to negotiate a liquidated dam ages clause w ith the 
m ain suppliers. W here there is a com m itm ent to give a custom er a 12 m onths m aterials 
guarantee, m ajor suppliers should be asked to give a sim ilar guarantee for the m aterials they 
are providing.

Purchasing m ust therefore work closely with the custom er contracts function 
from an early stage and be m indful o f  w hat clauses have to be included in enquiry and tender 
docum entation being prepared for issue to suppliers.
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4.5 Site organizing for site resource management
The general organization which concerns with the site resource m anagem ent is shown as 
follow s :

- Site Supervisor
- Foreman

Coordinator

Figure 4-6 : Site organizing for site resource m anagem ent 

Responsibility o f  Engineering team
•  takes off, specifies technical requirem ent o f  m aterials, tools/equipm ents for 

installation w ork and requests M aterials Controller to order
•  checks scope o f supply or installation, com pares with the Breakdow n o f  

Q uantity (BOQ) as specified in contract, and com m ents on scope o f  w ork 
(supply), budget cost, quantity and technical requirem ent

• inspects the received m aterials, tools/equipm ents on-site

Responsibility o f  Field W orker
•  prepares plan o f  m aterials/tools use by their w ork experience, com bines with 

the m aster project schedule planning and clarifies w ith relevant w orking 
details, and requests M aterial Controller to order

•  re-checks available stock o f m aterials/tools in store and com m ents on
reordering
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R esponsibility o f  M aterial Controller
•  receives the order requisition, prepares M aterial P lan and decides in 

arrangem ent
- forw ards to SMP for arrangem ent
- contact directly to supplier and handle on purchasing process in case o f  Site 

need to direct purchase order
•  processes on invoice supplier clearing for paym ent

R esponsibility o f  Stores
•  perform s store activities : stocks recording and updating, controlling on any 

transaction ; ordering or reordering, receiving , issuing, returning, balancing, 
reporting.

•  perform s the m aintenance or repairing work for the defective tools/equipm ents

Responsibility o f  Coordinator (Site M anager)
•  coordinates all site functions and controls their operation
•  coordinates with SMP and various sites for resource sharing
•  considers on supplier’s proposal, price and budget com paring, or other 

conditions, then approve on purchasing
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4.6 Procedure development
4.6.1 Concept of procedure development
This part is to develop procedures, the exact m ethods to be used by all personnel in 

site resource m anagem ent in order to accom plish certain operations. A procedure is a guide 
to action, an established sequence o f  required actions. The best w ay to  obtain the good 
control and ensure efficiency in routine activities and operations is to define required actions 
thoroughly.

The usual procedure in preparing a m anual is to determ ine w hat is being done and 
then to describe each operation in writing. A fter existing procedures are analyzed critically, 
w e try  to put down in w riting what we would like to have done, as regards both policies and 
procedures. Existing procedures are then m odified to fit these goals and drafts are subm itted 
to all interested departm ent heads for approval.

M anuals for m aterials policies and procedures prom ote good interdepartm ental 
relations, m ake supervision easier, encourage standard practices, im prove procedures, and 
aid in training.

C la r ify  in te rd e p a r tm e n ta l re la tio n s
D epartm ental responsibilities overlap. Each departm ent m ust w ork w ith the others if  

the overall jo b  is to be done. W ritten policies and procedures define in terdepartm ental 
relationships. Thus they prevent m any unnecessary ju risdictional disputes and also can 
prevent duplication o f  effort.

M a k e  su p erv is io n  ea s ie r
W ith written policies and procedures, a supervisor 

solutions to  routine problem s. N or need w e even explain 
subordinates (although we m ay wish to do so to m ake certain 
answ ers are in the m anual. In m ost cases, the manual need 
w orkforces already know  w hat is in it. But were there no 
w orkforces w ould gradually forget certain details o f  little used 
supervisors would be correspondingly greater.

need not develop original 
routine procedures to  the 

they understand them .) The 
not be referred to because 
m anual as a basic record, 
procedures, and the load on
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D e v e lo p  s ta n d a rd  p ra c tic e s
W ithout w ritten policies and procedures, each supervisor would devise his own 

procedures to fit the superior’s not-alw ays-consistent instructions. As a result, eventually  the 
sam e jo b  w ould be perform ed in m any different ways. O perations w ould be less efficient, 
com m unication slower, and supervision poorer. With w ritten policies and procedures (called 
s ta n d a r d  p ra c tic e s , because that is what they are designed to prom ote), supervisors still 
deviate from  routing when necessary, but they have basic guides to m ake them  aw are that 
they are deviating. These in them selves tend to prevent unnecessary changes in routine.

Im p ro v e  p ro c e d u re s
W hen a m anual is prepared, procedures are subjected to closer scrutiny than they 

m ay have received before. Im provem ents are alm ost inevitable. U nnecessary paperw ork can 
be elim inated, and righted controls can be instituted if  necessary. Periodic review  and 
revision o f  the m anual can prevent sloppy practices from creeping back into the system .

A id  in tra in in g
A lthough new w orkforces are often lazy readers and prefer to get their train ing to 

w atching and talking with fellow w orkforces, the manual is helpful for reference. It is also 
useful to w orkforces in other departm ents.

4.6.2 Documentation
Successful execution o f  procedures can be dependent on there being a clearly  stated 

policy relating to docum entation procedures.

D o cu m en ta tio n  req u irem en ts
These are to be clearly specified, including such details as form at, size, type o f  

paper and references. This caters for identifying, handling, filing and reproducing.

R o u tin g  o r  d is tr ib u tio n
The num bers o f  copies o f  required docum ents to be stated and their distribution e.g., 

one copy o f  M aterial Requisition to the supplier with other copies to SM P as appropriate.



63

4.6.3 Procedure Development
Procedures that are developed for site resource m anagem ent in the scope o f  this 

thesis list as below :
- P ro c e d u re  o f  M a ter ia ls /E q u ip m en ts  P u rc h a s in g  (detail refers appendix B - l)
- P ro c e d u re  o f  M a ter ia ls  O rd ered  by  P ro je c t (Site) (detail refers appendix B-2)
- P ro c e d u re  o f  M a ter ia ls  H a n d lin g  a t C en tra l W arehouse

(detail refers appendix B-3)
- T o o ls /E q u ip m en ts  H a n d lin g  a n d  R e n tin g  S y s te m / S ite  O p era tio n  P ro c e d u re

(detail refers appendix B-4)
- P ro c e d u re  o f  M a ter ia ls  R e c e iv in g , Issu ing , a n d  R e tu rn in g

(detail refers appendix B-5)



Procedure of Materials/Equipments Purchasing

Figure 4-7 ะ Materials/Equipments Purchasing Flowchart



Procedure o f Material Ordered by Project (Site)

Take off quantity : Engineering team  
Clarify detail of erection work : 

Site  Supervisor

__
Internal meetir 

Material 
Engineer 

Site รน]

lg arrangement 
Controller 
ing team  
lervisor

Sites sign attests and 
approves on copy of 

invoice
FA invoice clearing 

process

Figure 4-8 : Material Ordered by Project (Site ) Flowchart



Procedure of Material Handling at Central Warehouse

Figure 4-9 ะ Material Handling at Central Warehouse Flowchart



Tools/Equipm ents H andling and R enting System

S i te  O p e ra tio n  P r o c e d u r e

Internal meeting arrangement 
Tools Controller 

Engineering team  
Site  Supervisor

_______________* _______________
Tools/Equipments Plan 

#from  site  pu rchas ing  
^ tra n s fe r re d  by o th e r site 

# req u es t from  S M P  in re n ting  system

Tools/Equipments from site purchasing

Figure 4-10 ะ Tools/Equipments Handling and Renting System /
Site Operation Flowchart (1)



T o o ls /E q u ip m e n ts  tr a n s fe r r e d  b y  o th e r  s ite s  

Site departure Site destination

Tools/Equipments Plan Tools/Equipments Plan

Prepares and physically checks
condition of transferred tools Requisition

Tools tansferring Tools receiving

Way Bill

Checks condition of received 
tools and records /

Updated
record

Vay Bill
signs lor acceptance and 

sent back to Site Departure and 
SMP .

Figure 4-11 ะ Tools/Equipm ent H andling and R enting System / 
Site O peration Flow chart (II)



Tools/Equipments request from SMP in the renting system

Figure 4-12 ะ Tools/Equipments Handling and Renting System/
Site Operation Flowchart (III)



Procedure o f Materials Receiving, Issuing and Returning

Figure 4-13 ะ Materials Receiving, Issuing, and Returning Flowchart
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