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uring the last thirty years. smaller Lulldlnn contractors who do jobs up
to five milion dollars in valye and who make up approximately. ninety

percent of the Industry. “have

and failures In ‘completing construction projects on time and within budget.

projects and environmental protection demands. Inflation and: finanding
difioultle

and multipliclty of union’ demands. Since’ monitoring of these
factors Is complex. It is difficult -to" control them using traditional’ cost

contral methods.

To understand these real life pthqu faged - by smaller bullding

the " present Industry. practice has been - studled
both through Interviews and survey of recent publications. In spite of low
profits. only & minorlty gives up the Uaditional praciices In favour. of
modern techniques. They are alraid that the transition will be costly.  will
require hew expertise and. will cause’ Implementation difficuities. Their
reluGtance Is understandable. since most modern techniques are compuler
based and th
of large organizatisns or are very specifio. capable of mesting limited
needs. 4

llable package programs are tallored to maet the needs

This' Project Report presents a Simplified Cost ‘Control- Technique (8CCT)

which s easy and simple for adoption by theze roniractors and at the

saing” time the of mpthods. SCCT proposes

+ the preparation of workbreakdown structure., rate table; bar charts and

seven_periodic cost reports o montor and Ganirol .the construction costs

effectively. This Project Report also presents. a’few other possible uses of

SCCT. In addition o cost control, To ensure the flimely mu-mmy of
§ o P i

factors responsible are generally identified as ‘today’s more - complex :
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CHAPTER 1

e Sewsy

In spite ‘of fast techndlogical

.years, " traditional copt ‘control _methods stitl form  the " backbarie “of the

. building" construction Induairy Duting :the sam'parlcd large canstrution”

projects have' so grown in size and cumplamy, mm they havs hecnma
diffleuit 'to manags. Conz;ummlly the growth of cwnple)(lly in nnvironmemai

protection demands, changes "I tax strictures and’ mulupucuy of ‘union

" demands . have : I the o

“methods. As a result. large construction urqlmzutlana have . ety stmnqu

the need for modern : methods to raplmm the lradltlnnul ones. . Mndarn

technology: has m"pondod o such needs with time.: fesource; and ‘gost

apaiysis techniques. However, thess developmiants have stayed mainly it
lafge organizations. .and unll now small and medum sized ‘contractors who
form ninety percent of the building Industry, have not accepled them

(Berger . ef al.. 1977).

The reason generally given for this’ Is that the construction process for

smaller bulldings Is less complex. not fequiriiy the employment of any

special scheduling techniques. If this is trus. then what s the explanation’

for the low. profit margin of these bullding contractora? - ‘It'is elther

betause of uncontrollable factors such as labour strikes, ‘poor ‘wéather and

80 forth. or these contractors have falled to adopf modern. techniques

avallable for schedule and cost control. Ly

“In spite of the low profit. contractors generally are not anxiops to give
up their practices In favour of modern techniques, They are afrald that the.

transition® wil be costly, 'will require new expertise dnd will cause

progress. particularly during the last thirty




~specific, capable of meeting limited needs.

O

N
] Their

is

since most

modern techniques are computer based and the avallable programs are
large organizations or are Very

tallored either ‘to meet the needs of

To obtaln a clear grasp ‘bf and uansaquanlly to define the problem.

necessary to study the following:

A Building Contractor’s cllanlelu. :

Traditional Cost Control Molhnd&
* Drawbacks. of Traditional Cost Conlrnl.
4 Modern Cost Gontrol Technlquss,

s Th\Naad for a Simplified Tg:nmws

K

Computer Processing,

and

Itis

Tradionatly. a buliging- contractor has occupiéd an mportant place  in

the* construction industry as one of three participants:

the

owner and his architect/englineer (Berger et al. 1977).

exercise definite |nfluence and control .
the duty of, a bullding contractor ta

documents. It™is

other two are’

Both of them

over him through thelr contract

lranalorm the

hllgallonl into construction mslhndu. schedule and budget. which are “also

necessary Ingredients for cost control. Therefore.

clear understanding of

his traditional cost control ‘methods depends on soma knowledge of the

lcllvlllas and expectations, of his clientel

¢#The ‘owner who Is also an Iinitiator -of a bullding project selects an

architect Gn a time ar percentage-of-project-cost basis. and approves his

englneering team. Then he defines

his

requiremants.

sets up his
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budgetary and time limitations. and approves plans. and specifications at
. varlous design stages. At the tender stage. he accepls the successful

prime and his team. At the { stage. he,

approves and accepts the cost of change order proposals .and’ makes the
- progress payments.
Thus. &n owner's concern for the search of an ecanomic design ‘is
“ Wanslated Into the search for an- architect/engineer team in whlct he can
place. compiate falth .and good Intentions. Some large owner ‘organizations.
such as Canada Public Works. instead of placing’ such complete reilance
have started acting’ s Initiators of schange. One of thelf requirements s

the c of Uniform C Index (UCI) format to their

construction &pecifications, the other change Is the encouragement for the

application of Critical Path Method (CPM) network sched‘ylmg techniques.

* - However. such’ are still In the bullding

construction Industry.’

‘The work of an architect/enginger team starts wjth defining a bullding
construction project. The Increase In the project costs resulls in an
increase In_ his rewards. Howbver. bound by professional ethics. fairness
- to cllent.| competition ‘and the raquirement to follow the latest codes and *
standards; . in  engineering  design and- material  selection. - the
archﬂ.ctﬁnglnur keeps project costs low.” Prior to a tender. design
drawings and specifications are completed with.extensive detall work. This
is generally nacessll;led by the type of Intended constructiori contract.

namely stipulated-price. In Which the objective Is to_minimize the risk of

1% ap . thereby obtaining a better price. Al.

the uonmucub.r’émg.i his duties include preparing proposed change

- orders. costs. g progress. Insuring

3 ;-
qualily and Gertifying progress payments (Healy 1981).
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The ‘traditional- role~of an owner and his nrchllonll-nnlneer indicates that
until the bid is Invited. they work In close cooperation on the preparation
of design and bld documents. Thereafter. their roles are governed by the

contract - conditions. 'The contractor's bid price Includes performance

_.according to specifications. The owner and the architect/engineer do not

concern themselves with the project cost.

Therefors. a -building contractor Is a very .important member in . the
bullding construction team. who brings a peoject to reallty. His declsions
and actions are strictly related to running a profitable business. Because

of this. his cost control methods are very important.

n

1.2:0 Iraditional Cost Control Methods g o

The, traditional cost control methods followed by small and medium sized
bullding contrators have been studled both through recent publications and

with The relevant is m In the

following paragraphs: _

1.2.1 Prebid Planning and- Cost Estimate

Following a bid vitation. bullding contractors obtain plans and

specifications of the . project from the architect's office and prepare cost

estimate.

Gomplexiy’ In the estimating phase. usually depends. besides in the size
of a project. on the' amount and varlety of In-house work. Nevertheless.
he dividss a project Into lts subcontract packages following the.
specifications which are generally based on the UCI divisions. At this
stage. constructlon . methods. labour and equipment requirements are not

analyzed In detall.
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The estimate of In-house work usually starts with material takeoff. \For
this pufpose. each contractor has his own cost:coding system and

standard estimate forms (Appendix A). One of these- coding systems. for

- example. may use numeric and alphabetic characters: numbers to indicate

specification - sections which ate generally UC! division numbers. upper

ci letters to lndl'clle’ specification subdivisions. and lower ‘case letters

are for elements of cost such as manpower. material equipment and so

on.

_Labour cost is' estimated with the ald of in-house historlcal productivity

data. costing, guides and indices. material cost s genorally obtained
directly from suppliers and equipment cost is based on®the rental rates or.
subcontract costs. Alternatively. these direct costs are derived from his

own historical cost data.
'

Such costs are added up with the estimated Indirsct costs to compute -

the total cost of his In-house work. To this are added the subcontract
costs. purchasing costs of requested bonds. the sums of permits.  project

‘lnuur-m:- costs, taxes and mark up. and a bid price is arrived at.

1.2.2 Construction Cost Control
| —
Under a stipulated-price construction contract. cost contral Is primarlly a
contractor's responsibillty. Whether his operation s profitable or not
timate ‘which Is also his budget.

Thersfors. for a contractor. a sound cost control “syster s

depends on keeping costs within his

ntial

the following procedures

(Telcholz. 1974). Among traditional practic
widely in use :

Manpower Coat

Currently employed manpower cost control practices Include /the use, of

dally time sl

ts and weekly cost summary reports. The content of these




forms does not differ very much from Gne company to another. A typical
“dally time shest Is given In Appendix B. It generally consists of workman's
badge number. a cost code and-description for the work classification.
regular and overtme work hours. and regular. overtime and -total
earnings. Such time ‘sheets are fillsd out by foreman. checksd by feld
engineer. and then given to a cost engineer for Inclusion in the weekly
labour cost summary report (Appendix C). C ot :

These reports gerierally consfdt of a cost dode and description for the

work weokly. tota and costs of

quantities of work and thelr unit prices. Furthermore. there is usuglly &

percant-complete’ column.
.

In smaller 3 a a limited variety of
in-house . wark, - qonstruction cost control methods practically end. with
carrying relevant Information from weskly labour oost summary reports o
payroll sheets. This Is -also e for the following remajning cost efements
which are generally either- fixéd or controlied through bookkeeping.

Material Cost

Uniike manpower costs. material costs for a building contractor do not
require any significant control. Prior to submitting his bid. the contractor
obtains stipulated-price bids from several materlal suppliers for all the

materi; award

needed for the project except for a few minor ltems. Afte

. of contract, the contractor signs ‘a ‘contract with one of the material

suppliers and this transfers the responaibillty of cost controljto him. The
cost of materlals Is then, fixed for a stipulated period. In the event that th
contractor requests delivery of any materlals after this period. the- agreed

cost must be T . from takeoff to end of the period.

egotiated. In any c:
the materlal supplier Is responsible for all possible omissions. In ‘a sense

he functions as a P 3 f a building




contractor’s matgrial cost control is limited to the search for the best”

o / ; .

Egquipment Cost ¥

Equipment used In bullding construction consists of mostly small and only
lly charged to
thods

a few large pleces of equipment, Small tools are gene:
overhead cost. In the case of large equipment units, cost control

vary In accordance with the mode of acquiring them. The possibilities a
subcontracting. which means transfer of cost control responsibility to a
subcontractor, and renting or owning. Inthe latter two mades his ablective

Is to achleve the most economical ‘use of the equipment through® control

“over operator’ manhours which Is an extension of manpower cast control.

When he owns the he needs a control over

and operating costs by Individual units® (Ahuja 1976). Most local
contractors In bullding construction do not own any large equipment and
use the subcontracting or renting mode of equipment acquisition | (Dellinger
974" :

A bullfing contractor almost aiways works with subcontractors on a

lump-sum contract -basis. The terms of such contracts are similar to his

own contract with the owner. Howaver. in this case. roles are reversed as
he acts llke an owner to his subcontractors. Therefore. he uses owner’

construction cost control methods for ‘the subcontracted work. Th

Include determination of progress payments and administration of -overhead
5 > ;

charges. .

Overhead cost generally consists of office. engineering and administrative
staff. depreciation. office accomodation and similar expenses. Records of
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Profit Control

overhead expenditure are maintained as ‘part of the accounting procedures.
Overhead Is charged to projects as percentage of sach project cost. The
contractor’s control over it requires periodical Teview of the accounting
books to ascertain that it does not excesd a certain percentage of the
volume of work.

“There are several ways to control overhead. One of the current practices

st and estimate every overhead cost item. on a project duration

basis.: and add them to the in-house cos!

a percentage of the total
construction cost. For this practice. each overhead cost item carries an

overhead cost coding.
Contingency z

To cover unpredictable risks. a contractor Includes a contingency item in
his bid. Similar procedures as d
for controlling contingency.

cribed under overhead costs. ge used

Interest Cost

To keep his financing needs at a low level, the contractor tries. to
maintain a balance between his progress claims and payments inflating
earlier progress claims (front-end loading). If necessary. and delaying
expenditures as long as there is no Interference with the construction
schedules. '

A Eluuy of the current practices as explained here Indicates that a

contractor has very litle control over his matorial and fixed costd. The

remaining

yments '~ manhours, owned or rented equipment. overhead,
and contingency - are the only on

imenable to monitoring and control.
A contractor can enhance his profit- by taking timely corrective action

“skill, - expy and
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1.8.0 of Cost Control

During the last two decades. the comptition In construction Industry has
become 8o keen that:the contractors have to keep thelr profit margin very
low (Adrian 1973, Dellinger 1974). When. the prospects for-new jobs are
not bright. some contractors bid on broak even basis In order to keep
thelr In-house resources -engaged. Hence. cost control I¥ very essential

' for survival in a The cost control

methods. as described In the preceding section have proved inadequate.

An additional 'demand comes from today's unpredictable environment.

Becat no longer similar to the old ones. .the tools t

the problems
deal with them must be either sharpened or replaced. The real challenge
s not to deal with problems as they present themseives. but to predict

- and prepare for ‘them before. they can crop up. Therefore. the primary

2 purpose must be to use cost control methods that help in making such
probléms known in advance. '
’ \
To become useful in predicting_ and pinpointing problem areas. should
- the traditional cost control methods be changed? To what extent rusi they
be
of contractor whose objective_ls making profit. To determine the extent to

g ? These s should be d from the stand’ point

¢ : which changes should be made to the cost control methods. he must

balance cost and benefits of necessary modernization(s) and also examine

al. A dlucuu;lvn
- K \
1of the Internal and external factors that compel him to modernize the cost

environment in ger

ifs offects on his company’s busine:

control tools follows.




1.3.1 Efternal Factors

Under this group. the factarsforcing a contractor. to take a position ~
between traditionalism and modernism are location. business volume. and
the. size_of building projects o be constructed. Depending on whether his
business Is sftuated in Industrial centers or in small communities. location

plays an important role In enhancing his awareness of the latest

developments. Increase In business volume can act as a catalyst to

change. Larger projects mean an Increase in_complexity for which, moré

-often. * traditional methods are found Inadequate.

1.9.2 tnternal Factors
To run his business profitably. & contractar can not afford to cling to the
traditional methods for thelr own sake. For survival. a contractor must

adopt - new methods at least to the extent that his competitors Introduce
them In their business. Also. if he Is goal orlented. he feels motivated to

try any new methods that can enhance his profit and enable him to

accomplish his goal.
<

Because ;; factors’ such as fluctuating Interest rates. unpredictable
Inflation, and Increasing’ tax_rates: a contractor’s work has become more
complex. Consequently, traditional methods fail to meet buugmr{ and
schedule deadiines giving rise 1o the need for modernization (Reinschmidt
ot al. 1976).

Having first the of \gost control ‘methods

followed by a pre

ntation of the factors Inflyencing the decision to
Improve. it remains to determine required modefnizations which forms the

ctions.

subject matter of the ‘following’
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*1.4.0 Modem: Cost Control Techniques ¥ {
. . o |
\ Modern cost control in the industry

e four basic procedures: Collection of Cost Data.: Analysis of. Variances.

Foracast of Final Construction Costs and Cost Reporting, Each procedure
is further elaborated In the following. ! . :

| ! |
| 1.4 collection of Gost Data

|". Modern cost contral techniques generally require field cost data collaction

| methods similar to the ones employed for traditional cost control. For
I example. Figure 1.1 pre

A |
|a modern ‘cost control ‘technique. The major difference between this time

nted dally time sheet meets' the requirements of '

|
| sheet and the Appendix B;presented traditional one is In the inclusion of

i
| the labour .trade name column. As discussed In Chapter 2. work

i
| classification- code, labour trade name. and regular and overtime hours '
are all essential elements of a rate table. Unlike manpower costs .which

lcan be recorded by a foreman. material costs can be transferred directly
from purchase requisitions on to- rai

tables. Both modern and traditional

cost control techniques apply the samé methods of equipment cost data
collection. )

Rellabiiity of collectéd cost' data requir

creation “of cost and
responsibility centers. A cost center is. the 'smallest unit of activity for
which costs accumulated.

Usually a separate department In a

construction company will be responsible for it. but often a department will
have a number of cost centers. uom(r-uy. a l:un’llucllan project Is broken
down Into smiall manageable work packages and .each ‘work package carries
a definite cost. Each work package may hale one or more cost centers or

! cost of several work packages may be colloeué in just one cost center
depending on size of the work packages.

\
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A, center Is a of the cost center concept based

on personalized responsibllity. This is normally done by setting up an

Organization ‘Analysls Table (OAT) having various levels. and assigning.

each Individual th responsibility of planning. monitoring and-control of one

or more:work packages.

To record the performance of each wark packag:

‘a sultable coding
systom s adopted. It issa means by which the vast, amount of cost data
an project time and cost can be organizad. collectad. manipulated.  and
pmotup In & useful form. A number of standard coding' systams are

available for construction cost control. B .

1.4.2 Analvsis of Variances

The ' difference between an actual cost and the value of work performed
Gase. Chapier 2) or wsiimate and TorcE-comples Sont I Wreind as
“varlance’. It Is a true. indicatar of cost performance. The variance of
each cost component Is analyzed. at each construgtion period. and
necessary feedback Is provided to the respective individual(s) in tha OAT
to take siltable corractive ction at the appropriate time. For cantralling
costs. varlance’ between actual and standard costs is also used. Standard

costs are predetermined costs and represent targets- that are an essential

feature of cost control. An Important measure of performance Is derivhd
from a comparison of actual with ‘standard performance which is a vital

basis for determining standard costs.
1.4.3 Forecasting Final Construction Cost '

mo‘un?x construction cost of a work package Is comprised of 1) cost

already Incurred and committed. and 2) funds required to. complete the

remaining work. The final construction cost of. a work package provid

overall plcture of project performance and acts as a warning system. 1f it
is alarmingly higher than the ektimate, the management may be forced to
tako some drastic stops In time-16 bring it under men‘
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1.4.4 Cont Repoitiog : -

Reports are designed to suit the varlous ;reas of organizational
raspansibllity. and as one moves further ‘up the m-nigen}l hl’era‘rch'y toss
cost items are, reported. Top management Ihn!elora recelves a summary of
all costs ai each subordinate IevJI plus those relevant to the top level.
Such reports help Investigate causes and pravlnl mistekes, recurring in the

future.

1.5.0 The Need for a Simplified Techpique

Having discussed the modern: cost control technique In general, the

scenario of Ihu small and madlum sized contractors may be dlscussed

further. the ~in any projact. whather

large or small. arr similar In nature. It implies that the modarn technique
found succestul by large organizations can be- iried by small and medium
sized organizations as well. Howaver. In practice these contractors do not

require a complex technique for controlling construction costs.  For

example. a s g of 110 20, doas’
not_have a real Information distribution problem and hence there’ is fio
need o set up an OAT. Similarly. for small building works, although
many ‘principles of unit and standard costs stlil apdly. the itinerant nature
of the work force Il\q the shorter duration of the contracts requiré a more

rapld approach withoul the. nead for much of analyzing and cross checking

* of records that are necessary on large sites (Lorenzoni 1980).

Hence.. in view of the sizo and number of projects Handled by thase

small and medium sized . and the " gerlal and
administrative personnel at thelr disposal. the miodern technique should be

tallored to meet thelr n e rather Teluctant: to

Since contractors

deviate from the traditional approdch In' favour of a new technique. a,




1.7.0 Problem Statement

T
simplified version of the modern technique becomes all the more essential.
Gt course. numerous package programs are avallable In the market for
controlling construction costs. These programs assist in Implementing an
ideal cost control system which. as discussed earlier.- are “sultable for
controlling large  projects. A survey of the existing programs Indicates that

' ¥
not many meet the specific needs of small and medium sized contractors:

therefore. there Is a need for a simplified versipn of the modern cost

control technique for thelr use. 4 !

1.6.0 Computer Processing

The cost control reports must not only be-accurate but also timely. ' The
lnhu;'qn'l ‘speed ‘and accuracy of data processing systems represent .the
compeliing reason behind  adoption of mechanized cost control systems.
within construction Industry.  However.  many small -and medium sized”
mainly because . of

are not about comp,
fear of change and fallures. The advancement in computerization. has
reached a stage thal' they can not afford not to computerize thei cost -
control  systems. Consequently. there is a need .for- simplified

ased cost control

The smail and medium sized bullding stick 1o thelr

gost cntrol  tochniques fm;lcn are ‘lfadequate . for today's complex

problems. Thé package programs avallable for cost control at best me
the ‘needs of large organizations and fall to adequately address' the neads

of small and medium .sized building contractors. Hence. the contractors

who. by and large. are not very enthuslastic for a change. hesitate to u
such- programs. A simple but effective computer-based cost control

techniqud is required for Is easy to adoption.

o
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CHAPTER 2 -
\ s FIED COST GONTHROL . : ’

Sy - -
Ghapler 1 dealt with the drawbacks of .traditional cost control methads.
and the need, for a simplified technique for small and medium sized
building contractors. This chapter presents ihe® Simpliflad Cost Contraf
, (scen of which Is In Chapter 3.

SCCY Is comprised of the following:
1) Work Breakdown Structure L i
2) Rate Tables
3) Bar Charts | R
41/Cost Control Reports -

Y il
A detalled description of each follows. B :

2.1.1 Work Breakdown Structure

A work breakdown structure (WBS) calls ‘for the bréakdown of- project(s)

Into a number of manageable work packages. each having a functional
.importance to any user(s) (Ahula 1976. Glew 1977). Because, work

packages’ are also cost centras, they -are hareafter alsq referréd to a8

cost packag

Systematic division of work Into various work packages first starts with an
Identification of WBS levels as Indicsitgd In Figure 2.1. This Is followed by
_assignment of cost code for each package at'each level. The suggested

" lqvels are:
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Level 1 Gompany . ’ b - i P

Level 1 deals with Bonsolidated .construction costs of all the projects

handiSd by the company.

5 + “Level 2 s for the costs. of simultanecusly constructed projécts, each of

which needs ‘attentlon. Small and medium sized "cohtractors may not have

more than thres to four subdivisions_at this level.
[ 1 Level 3: Subcontracled Work Packages "
bt . e . 3
At lgvel ‘3, -each project is divided into a number of contracts. Here..
In-house work Is also considéred as a seperate work package.
Level 4: Original Contract (0.C.) and Change Order (C.0.) Packages

Very seldom a project Is completed_without any change order. small or

large:—It Is necessary to kesp' them separate from original contract 'cost

packages. 30 their cast can be tracked independently.

‘b " Levol & Work Divisens

Level As relates to the costs gorized by the UCI fofmat cost

. accounting system (for listing of UGI format Appendix D). Having been

accepted by the industry. Individually or In combination they are potential

contract packages.

Level 6: Work Classliication i k

The ultimate breakdown of a project is achieved at this level.. Here, each

work classification rppresents the trade itoms which are a r takan from
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the UCI format. Each work classification can |be further subdivided into
cost elements.  For clarity. the cost elements are described In Rate

Tables discussed In Section 2.1.2. Se_ K

The first four levels of WBS relate to the company. projects and mode of
operation. Levels 5 and 6 of WBS are based on UCI format. UCH format
Is preferred  because Federat < Government  bullding  construction

specifications are based on this. In addition. most of the current costing

guides are keyed to UCI format (Shannon 1978).

Alphanumeric characters. are assigned to each cost package. For
consistency the number of characters for the cost packages In a level is
kopt, the same. Identification of WBS levels are followsd by coding of each

llevel as indicated In Figure 2.1. Thd rectangular blocks depict cost

v )

packages.

Many projects may not involve all_the UCI work divisions: therefore., a .

WBS need not consist of all th work classifications. Also. the

subcontracted work need not be broken down into work divisions and

a 's WBS at lis “lower levels may
be either for only in—house work. or In-house work plus the subconfracted
work\ The second option may be adopted. only If all the projsct costs are
require® to be displayed on coil control reporis at thelr lowest level work
packagds. : 2 J

2.1.2 Bale Tables '

Normally, smail and medium sized contractors. obtain the unit costs of
materials and equipment from the vendors and speclalty contractors for
ovory “projact to ba constructed, This Is uselul only In one-of-a-kind

" project or for a contraolor in testing some of his own historical cost data

prior to its_application 1o a_detalied estimate. A rate table is set up for

fr—
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; i
mulliple projects. utilizes ‘these costs ‘logether with ‘manhour costs. for a
particular geographical ‘location. The rates. adjusted for ‘changes In time

and location for different projects. -can then be used for

al _projects
from prebld estimate to comiplation . CAhuja 1976).  TAble 2.1 lllustrates a

sample rate table. Explanation of the column titles CIBM 1974) follows:

This is explainad in thé Section 2. 1. 1. w

|
|

Agcounting Period

Accounting Period Indicates ‘the time period of predicted or Incurred

co

t. Its Inclusion permits to ulize different unit. = burden. and, ovethead
and profit rates. Each one of these rates can be applied from the

- beginning of the defined accounting period to beginning of the next

“accounting period for which a new rate is defined or to the:end of the -

accounting calendar, if no newer rates are defined.

Eoraman

* Foreman s the first’ line sup: for a work
h

under consideration.
Basource Descrigtion

This column confains the abbreviated names of resources (ar resource

groups) _for which costs are assigned. Here. résources may be labour.

al_or equipment. while resource groups a

groups of resources

having the same cost (e.g. ocarpenters). Rescurce grouping resuits in the
' 5 '

.
reduction of number of dala to be processed. .+
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BETTERBUILT " .
~ = Project Name: Date:
Prepared By: * Year: -
k . RATE TABLE 5
Work Classification Description: Costing Code:
L Tnit 4 = g _Hates % 1}
Acgounting source Descr1p Unit Cost n jurden
Period Foreman pescript. (u) Types | - (UR) (BR)
P B & § .
0 E'
u A
D R-
T
. . ‘
* °
'
) ) 5, !
C e [pdated byr T afe date: !

|
TABLE 2.1 ‘Rate Table




The following abbraviation Is used to define the varlous units contained in
the rate table. 2

H: Hours

0: Overtime hours
U: Other units
D;

Direct-cost. It is obtained as the product of number of

units and unit rate. >
T: Total éall.. It represents’ the total cost of a work H..m
. t A o
undor ‘consideration and It Includes burden. overhead. o
| i 2 :
and profit. i
Lnit 5 ) N N

Time or material units for which r.

Cost Tvpes

This describes the status of cost computed. Each cost type I \deniiied
by one of the following character codes:
E: Estimate to complete
8: Budget
A Actual
R: ‘Progress clalm amount

| : o

Unit rates- (direct rates) are assigned to emoh cast ﬂ};m' t.for “each

cost type calculation. and burden rates are assigned as . paroentage. of
s i : 3

direct cost.
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A rate table In the format the and

cost cannl needs of a bullding _construgtion pro'm-. from planning to
completion.  Because of its volume. data’gathering Is always one of the

most painfull efforts. In cost contrdl. But this effort Is minimized as

discussed earlior by setting up a standard rate. table and deriving the

specific rates from the llun_durd table after necessary ld]ualm.rﬂ‘l for the
project under ‘consideration. !
2.1.3 Bar Charta  ° . !

The modern cost control  programs adopt one of , the networking
lachnlquéu such as Critical Path .Method (CPM). Program Evaluation' and
Review Tlchnlqu" (PERT), and Precedence Diagramming M-n[?d (PDM)
etc. depending on the

Involved and when. projacts are large and complex, use of natworks is -

essential for successful construction cost control. it is -only through
networks that- Interdependencies become apparent. However. when projects
are small, It Is rather convenlent to use bar charts (Adrian 1973. Berger
ot al. 1977) in preference to networks. In fact. in real life situations

small contractors prefer bar charts to networking techniques. Even for

-large projects. nefwork Is ~used at corporate planning . level,- whiié bar

charts derived from the networks ¥are used In the fleld. Hence. in the
Interest of practicality and eass of adoption by small and medium sized
organizations. SCCT uses bar charts. However. bar charts used ‘by sceT
are more detalled 50 cost control Is systematized and becomes more

effective.

The purpose of the bar chart from the cost contrel point of view: Is to

assign a time frame to each cost package. Harlce the level of defall for

the bar- chart Is predetermined by WBS. A bar chart containing the 'lowest

WBS léval cost packages for in-house work Is necessary for computing

mate for pre-bid planning. Since the work packages do not vary from

ture of the project. When many agencies are .

g e
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one bulldng o another. bar _charts can be obtained with sultable
modification(s) from bar charts of past projects. There remains the

subcantracted work. Although, usually It has a stipulated—price. it is

i
. advantageous to relate the bar charls to the major milestones of each

subcontract.

At the estimate stage. a bar charl shows the 'alllma'{ﬁdu(allun of each
cost package. During construgllon, progress Is: reflected Through updating,
and actual and predicted durations are Included. Such a bar chart for the

lowest WBS level cost packages. Is shown In Figure 2.2. Dashed. ' solid

.shaded and solid bars are drawn to represent budgetéd, actual and
updated n durath at the time slots.
_BETTER BUILT
Project Name: . Date:
Prepared By & Ygar:
! : BAR CHART
(In-House Work Packages) N
" [Months Fa F MARCH APRIL | o
Accounting Dates 19 17 24 31/ 97 14-21 28|95 1219 26
i Pl Pl
Work Packaaes )
8 - == =26
Work Cldssi fication - B
Description 16. 29 19
‘[Costing Code '
Work Classification : WU e e =15 i
{Description i te—1- i !
Costing Code . 6 0 27 p
Updated By: Update Date:
FIGURE 2.2 Bar Chart &

-



2.1.4 Cost Gonirol Repors

The purpose of cost control reports Is to pinpoint factors that may cause
budget overrun. The reports are considered s summary Of specic WBS
tevel - work p‘lc.li'l mainly for current. cumulative and to .cumploh
periods. The cost reporting system has the following objectives.

Economy

and medium sized projects mLy not justiy an elaborate and
bly less than 0.5%
itale to adopt a system

sm.
expensive reporting system. Its cost should be pre!

of the total project cost. Small contractors will hy
with higher! cost, :

Speed | !

Reports must b Issued within five [to seven days of the cutoft date. This °
is necessary in order that the reports be true representative of the most
recent conditions. .

Consistency

! ~

The important criterlon for cost reporting is that it should be consistent.
Consistency simplifies work, and reduces error.
Minimum Paperwark

’
projects Are often prepared by people

Input documents In sm
performing this duty as a secondary reponsibiity I.e. a cost englneer is
not employed primarlly for this purpo

Hence the project persannal feel
that excessive paperwork Interferes with their main activities: thersfore.
they may rush through or delay completing paperwork. It Is therefore

to keep pap to a minimum 50 Its importance is

realized and It gets done accurately. effectively and on time.




Feedback Is the key to success iri a cost control system. While progre:

. . Information Is &qllocua from foremen. feedback Is sent to them on regular
basis and their |performances are monltored In the next reporting period.

With  th objectives In mind

on reporting formats are proposed. A

- description of Jerms used in these reports (IBM 1975) Is given here
followed by a rllcusulnn of each reporting format. particularly its WBS
lvel. purpose. (limited analysis of content. and working of each presented

X, report 1o demonstrate the two: aspects of SCCf: 1) monitoring In-house

' - - expenditures, and 2)monitoring the amounts payable to subcontractors and

. the amounts icnl’uhln from the owner as the project pragresses.
‘Probonted '.ponL are for.the example project given in Chapter 4 (see also
To Gost Control Raports) . :

i
I mnun&lnn_nm‘
| (0
| L.
-‘ It Is the cutorﬂ date which may be a holiday or work day.
/ |
Actual Cumulative-to-date Cost or Hours

¥ : I} ' ‘.

Actual cumulalive-to-dale cost or hours Includes all costs ‘or hours
accounted for a specilic resource o Gost package: from its start il the
and of a current period.

Actual Current Pariod Coat or Hours
o It is the Incurred actual cost or hours accounted for a specilied resource

or cost package during current period.

Aclual Disbursement

; It I8 the approvad claims less holdback.
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Amount_Payable
It Is the cumulative claims less actual dllhuragmanl.
Apgroved Claim

It s the claim approved by architect/engineer for the work done In the

current period. |

Contract Amount
It Is the prebid estimate of the project (budget .
Contract Name
W15 the name of the subcontract. B
Costing codes are described in Section 2.1.1 and the same description
applies here as well. . .
Cumuiative Claims

It represents the cumulative-to-date progress bllling.

I ls an accounting period ending with accounting date. As with all work

periods. current period Includes Its start date If it Is a work day.

Accounting date Is accepled as the start date of the next accounting

period; and hence, It Is not included In current period,

Ealimate . ;

Estimate refers to the pre-bid mate (budget) - see also ‘Conlract

" Amiount’ .




1t is the remaining estimated expenditure.
‘ Forecast covers both the m:lual‘;cumulallv;:—m-ﬂala caul‘und uxp;clad
expenditure to complete the remaining work,
H.Q_I.d.hlﬂ;

It is the -approved.claims less actual disbursements.

. It is the ralio of claims. approved to this period or cumulative-to-date.lo

the “product of contract amount and 1000.

It Is a coniractor's.actual progress which usually differs from the claimed
amount for .approval (see also progress olaim feports later in this
chapten. Frogress bllling s obtalned as the product of actual current
period cost and the ratio of prebid estimsle to forecast..t includes the

0
specified burden. and overhead and profitates (see Value).
< 1

" Progress Blling CCi

It Is the actual progrees which usually difrs fram the claimed amount

for ' approval (see also progress clalms réports later In this chapten).

Progress blllng  Is obtained as the product of aclual cumulative-to—date

coats and the ratio of prebid estimate to forecast. It includes ‘the specified

burden. and overhead and profit rates (see Value).
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* Itls the actual span of the  project expréssed-with - end’”
- “dales. : B 4 R RN
h 5 -

It refers to costing ‘cade of the project spacifisd:in” WBS:",

i . Bunnate ! b '

4 o < i
- The date. the report Is prepared,:is - the run date. e

s _ It s the difrence between: the actual - disburserent: and. _aclual
. L - S
expandituro. -

“itls the produat Wulatm and the ratio of prebld
ast—Tn the cost reports, value figures. Including the cnes
\

e estirate 1o f
. appear -at the total llnes, aré always separately calculated. :

i m_(mmns_mlw_ s e %,

It is obtained - as the product of actual current period cost and the ratio

of prebid’ estimate to forecast. In the coll. reports. valve figures, including

the ones appear at the total lines, are aiways separately calculated.

Varance ¥ - P

“ It Is the difference either between the value of work done_and the actual
cost Incurred In the current perlod and on cumulative-to—date basis, or .

- * betwesn the estimato and forecast.




‘Both the prebld estimate and forecasted cost of a resource or a work
_package keep changing due to resource and/or unit cost changes. There
should- be-a yardstick to compare actual costs. The:yardstick Is the value

which Is equal to'the prebld estimate at completion. since fors
actual amount becomes equal. Morecver. -the ratio of prebid to forecast
as well as the difference, between them provides the, progress trend. This

value Gan'be compared with actual cost Incurred guring current period as
“well as on’cumulative basls. '
.

* The  Waekly ‘Quantlty “and Cost Rapl){ which s the lowest level cost

conlml report n‘ ECCT makes possible the complrllcn of each. actual cost

With its value: and each prebid estimate with forecast for each resoutce

typn in ah I

house work classification. There Is a separate report for

each work clasnlﬂhlﬂoﬂ P

+-This repori. lllustrated In Table 2.2, is divided Into thrée distinct cost
- periods: current period. cumulative-to-dateé and to com[‘alalo The value of
the work_done and theactual cost incurred are indicated in the first two
perlods’ whereas the prebid etimate and the forecast to mmplsln costs
afe given” In the last period. The prebid estimaté. actual cost and the

"+ forecast are obtained by multiplying the corresponding unit.cost and the’

hours required 1o complets. Quanilties specified “other than hours appear

as zeros while thir costs are Ingicated ‘In the report. At the end of each

report. afl columns. but the v

present the same . re n_vcl related ‘Information for a summary '! irk

* classification.

st and’

e column. are totalled" individualy to
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.0t Is seen from the Table 2.2 that both the current period and

cumulative-to-date value figures for labour aré less than the actual costs.

Since the p cost. prising the actual cumulative—to—

date cost and the expected ‘to complete: the work, is
higher than the estimate-to-complete cost. this is expected . This situation
calls, for thorough - analysls. The poor performance may be due to some
_uncontrollable factors such as act of God. sirikes. increase. in unit rates
caused by Inflation and sp on. If the Increase is due only to uncantrollable
factors. there Is no way to bring down the cost and hence the. contractor
has no option. but forecast the cost to complete on this basis.
’ . . ’

This Increase in cost may also be due to_some controllable, factors such

as_decrease In productivity, lack of supervision ‘etc.. In such cases. the~

“respective foreman Is..held responsible for this. He may be formally
informed. advised. warnad. susponded of, removed based on the exiont
and frequency of damage. ¢

»

Cost Analvais Report-(V2)

The purpose of this report' Is to compute the variance qf each work

classification within a work division atthe following two different stages:

1) The difference between the value of work done and the actual cost

_Incurred in the current perlod-and on cumulative-to-date basis.

2) The difference between the estimate and thbe—Torecast. -

The first variance helps to, take y action.

The latter varlance gives the overall picture of the performance of the cost

package under: consideration. a cost analysis report. lllustrated in Table
2.3, is a weekly quantity and cost report summary. The major differences
between these two reports are that this report includes the burden rates.

varlances. and the total overhead and profit ratess A .
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3
Both Weekly Quantity and Cost. and Cost Analysis reports a
for wegkly of In-house work classification . and
work  division cost ki Including the three

cash flow reports. all the remalning reports are for monthly processing of
an entire project costs. *

Working of Cost Analysls Report

Table 2.3 presented report is for ithe work division BBSK01IW000-03

(concrete). The current period and 'cumulative-to-date variances of the

work footings and walls) are

strikingly negative. The forécast of final cost is appreciably above the

estimate.. The reason for this poor performance Is to be delermined. It
may be due to error In the original estimate. or, poor workmanship
because of which the work was rejected by the owner and It was redone

or modifled. In such cases. a suitable action may be taken o prevent

recurrgnce of the same mistake. One more possibliity is that -the
experienced unfavorable weather condition during the May month while
placing concrete. BT: use this Is an act of God. the contractor must

absorb the costs of ‘water. the or both *

' ;
so that an early gain In concrete strength be obtained. as :well as.
maintaining the freshly placed concrete at'a temperature of 10 degree
Celslus for 5 days as called In the spacilications (Peurifoy 1970).

Cash Flow RAeports

When a ‘construction project Is under progress. a perlodic check on:the

amount raceived {fom the owner as wall as the actual expenditure

Incurred, Is necessary. if deficit which is the difference between the actual
. l

and the is in al

reporting periods, the project cost may go up due to interest cost of the

borrowed funds 1o meet the deficll. Moreover. in the avent of termination
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L

of the -contract.. the owner -will have an -upper hand In. reaching - &
settiement, because money has to flow from him. The conditions are
roverse for subcontracted jobs. SCCT proposes thrae cash flow reports to
monitor the amount receivable from the owner and payable to the

subcontractors. »

Mork Divislon Cash Fiow Recort-(vd) . 0
Work Division Cash Flow Raya.r( Ys the lowest lavel cash flow report. = The

purpose of this report is’ to provide the :management the cash fiow status
of

ch In-house work division.  Any work division having alarming deficit
is, #ingled out, and the possible reasons for the same analyzed. The
effect of the corrective action taken is monitored In the next reporting

perlod. If deficit persists over several reporting perlods. an analysis of the

work divislon costs s n'é ary .along with a review of ‘the ' original

estimate as well as the productivity analysis of individual rescurce types.

Work  division cash flow report _is lustrated in Table. 2.4.
Cumulative-to-date and current period progress billing, actual disbursement
and actual expenditures of each work classification are tabulated. The
surplus/deficit which Is a quick check on cash flow status. Is obtained as

. the ditference between the Incurred and actu

The expacted expenditures for completing the balance of the work is alsq
tabulated separately. Tha total line provides similar Information for each
. work division at & summary leval.

SContract Cash_Flow Repoct-(V4)

Contract Cdsh Flow Report Is llustrated In Table 2.5. The.purpase of

this report is to provide the management an overall piclure: of. the cash
flow for cach sibcontract. ~ As mentioned

riler, In-house work s

conaidered similar to a |ubcant’ncl. There is a separate report for each
subcontract. In short. this repart Is a summary repart,at Leval 3 of WES.
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ol
with_the cash flow analysis of each

wdrk division .of. in-house work items only. Contract cash flow report gives

Work Division Cash Flow Report d

information on both the In-house as well as subcontracted items and
provides a separate subtotal for each of them. This sum provides the cash

flow for the whole project.
Prolect Cash Flow Regort-(VS)

This. is ihe last of three cash flow reports as lllustrated in Table 2.6.
There Is a separate report for each project constructed concurrantly by the
company. It provides cash flow status of each project at WBS summary
level 2. k
Working of Cash Flow Reports .

So far presentad three cash flow reports monitor costs for WBS lavals 5.
4 and 2. The cost performance is analyzed at the highést level first and
the cause of trouble Is tracked down to lowar levels. Hence. Project Cash
Flow Report Is taken up first. The detalls of the in-house work. and the

and fire i a

in Table 2.6.

Progress billing of In~house work for the current period is $6.018. The
disbursement in this period is $5.130 whereas actual expenditure Is
$5.422. There is a deficit of $292 in the current period. However on

cumulative-to-date there Is a surplus of $2.058—Since. cumulatively the ~

contractor's cash Inflow excceds his outflow of cash. the minor deficit -lnr-

the current period Is admissible. ¥ . s

For the mechanical subcontract. the prograss billing (the actual
progress) by the subcontractor in the current, pariad ia $4.750 whereas the'
company has recelved $8.280 from the owner. Since the subcontractor
may also get the Information on amount paid by the cwner. he Is paid

#5,000 which Is more than what he is claimed.
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Work on fire protection is not yet started: therefore. only the expected
expenditures Indicated which s the same as_the. original estimate.

The lmuunl received for the example pwhcl as a whole has a iurp!us of
$15.138 on cumulative basis and $2.988 In the current period.

éoﬂluct €ash Flow Report, lllustrated in Table 2.5. Is analyzed next.
For the sakeof brevity. this report gives the figures for only one’ work
division. the in-house work. and other work’ divisions are omitted. it is
observed that the performance bf BBSKOTWOOD In-house Work - Original
Contract Is below @ ﬁllon with a deficit Df $292 In the current period.
though its cumulltm figure has a surplus of $2.058 and work for the CO
#1- has not started. | Hence  breakdown ‘o the original contract’s oty ark
division BESKO1IWO00-03 Is further analyzed.

If ts- cbsarved In Table Z.4. presanted Work Division Cash Fiaw Report
that the concrete formwork work classification is below expectations with a
deficit of $1.760 on cumulative basis and $586 surplus In the current
pefiod. Concrete footings and walls ‘work classification. however. shows
$3.818 and $204 surplus during the same period. Nevertheless. concrete
formwork. still causes some concern. and the reason(s) can be studied

“with-the_help_of Progress Claims Reports. -

Whenever there is a resource-rate change prior fo & current-accounting

‘period. and also. whenever start dates of current accounting periods for
weokly and monthly report groups differ. then reports of these two different

report groups L actual costs

50

differ. Deviation Is usually small and caused by linear resource distribution

within each accounting perlod. For example. cumulative-to-date cost for the
concrete formwork work: package appears as $9.867 In Table 2.3 and
l‘,B«D in Table 2.4, As it will be ll-nvln Chapter 4. the #7 difference is
due to the April 01 labour rate Incre:

and respective current accounting
periods start dates which are May 24 and May O1.
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company.

"

4

During the course of . owner's gl
assesses the progress of work ‘done. and upon his recommendation
payment is made to the contractor after wittiholding retention mongy. It is
quite possible that there is a’ differsnce between the actual -progress
achleved and the progress claims adjusted. If the latter Is considerably

less than the former. cash Inflow is appreclably . affected. Hence a

* constant watch on progress payment claimed and received is 'necessary.

SCCT suggests two progress. clalm reports one each at level 3 and level 2

of WBS. Further discussion on them follows. TR
-

{ .

This report presents the progress claim status of all work divisions and
\

their work classifications within a contract.. The report. lllustrated In Table

2.7. provides the comparison of actual progress achieved and the claims

. recelvad " by the contractor.  The total at ‘the .end of each work

classification group gives the: summary informiation at work division leval.
These work division totals aré further summed up to obtaln the summary
Information I; contract level. ‘There is a separate Contract Progress Claim
Report for each contract In a project. )

wmm:‘JD

Project Progress Claim Status Report illustrated in Table 2.8 is nothing

but a summary fevel' report--of..Confract Progress Claim Status Report. It

gives a summary level break up of each original contr

a project. There Is a separate report-for

ich ,project constructed by the

=

it/Ehange-order in *_
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Table 2.7 indicates that the p‘rogrnl to this .date in the work
‘classification BBSK01IW000-03100 is 24. 8%." the conlun_l amount $48,817.
and the actual amount claimed by the contractor is ;vullsllcalty $12.100
(0.248 x 48.817. of “Using the forecasiad amount of 439,788 from. Table
2.3 and the aciuval Incurred expenditure of $9.860 from Table 2.4 5.860 x
48,817 / 39.788). On the other hand. based on the contract amous
plogress Is mistakenly '20.2% (9,860 / 48.817). Howver. anly 18.4%

the

progress has .been approved by the owner and hepce the actual

disbursement (approved claims less ‘holdback) Is #8.100,

This résults with a deficit, of $2.790 [(12.100 -'9.000) x 0.90] or $774
1(9.860  9.000) x 0.90] to this. date. Either way. progress in fthis
_particular work classification has been grossly under estimated. by the
ownar's engineer. Hence this fact should be brought lo his notice so the

progress. is appraised properly in the next accounting period.

Table :2.8; qn the oiher hand. indicates thal the total- amoynt paid to
dale is $13.501 (50.580. - 37.079). higher than the cost of actual
progress. ~ This s entirsly due to the higher amount of bilied and
approved progress for the BBSKI2MCO00 Mechanical Contract. This Is a

common practise In the construction industry on the basis that an owder's

architect/engineer ‘team. has no access lo a contractor's cost control

reports to determine the actual progress (progress billing) accurately.

Approval of a progress claim Is always baséd on visual assessment of the

progress.

A similar study for each non performer Is carried, out and a consolidated

- report ls made. The facts

'@ taken up In the next coordination meeting

with the owner.
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In short. the success of cost control reports lies in the, analysis of the
causes and the timely corrective action. It Is trus that it can not in any
way reduce the cost overruns that. have already occurred. but it can help

reduce the recurrence of previous mistakes or at least act ‘as an early
warning system. -

The computer processing of these raports is dealt in detail in Chapter 3.

v )
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For effective cost conirol and timely feedback. the seven cost control -
reports. Jscusllﬂ in Chapter 2 are required regularly at the end of each

accounting period. It will be a cumbersome process. to prepare them

manually and In addition. their timely can not e gt

Hence. computerization is essential, Presently package programs which
can be used on main frame, mini or micro computers are “available In the
market to control Gonstruction schedules and cosls. A list of notable
package programs Is given In Appendix E. These programs are elther too
specific meeting limited needs or too large and complex to control the
schedules and costs of maga projects 'requiring huga investments. Those

in the first: group a

not to or

necessitated by future growth, and large programs are oo complex for the
need of small and medium sized buliding contractors, However. some of
the large programs can be simplified and made.easy to use. while still
meeting the users requirements. On the other hand. small and medium
.sized contréc(om‘ hesitate to go for computerlzation and complexity of the -
package programs adds to their fear. There are few Package programs

avallable to meet the needs of small and medium sized contractors.

Hence for computerizing SCCT. there are two options: 1) SCCT can be

.written In one of the higher level languages or 2) One of the large

package programs can be modified to meet the needs. The decision to
adopt one of these opllons depends on the relative economics of each
altarnative.  avallabliity of In-house computars/ timo  sharing options.
flexibiity of the package programs for modification to produce the
necessary reports etc.
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A5 an eample. for the present study. IBM PMS IV Is modified to obtain
the SCCT reports. PMS IV is chosen because it Is avallable on time
’ahlrlng options at many computing centers and it is one of the package-
programs having wide range of capabilities. It can also be used in network
scheduling and resource allocation. However.. ‘the: proposed tachnique can
also be programmed so It can be used on mini or micro computers. A
brief description: of PMS IV is given followed by a discussion on how the

program Is modified to generate SCCT reports.

31,0 PMB IV

PMS iV program (IBM 1975) consists of four modules namely 1) Network
Processor. 2) Resource Allocation Processor 3) Cost Procefsor and 4)
Report Processor. The function of Network Processor Is to evaluate the
start and finish times of CPM/PERT/pracedence networks. The Resource
Allocation Processor allocates resources to varlous activities based on
user-defined priority rules while the Cost Processor computes costs. These
three processors can function Independently or in conjunction with each
other. The required reports for each of these processors are prepared by
Report Processor taking the relevant. data from flles l!t;md in the

respective processors. 8

The Report Processor can generate a fotal of 55 standard reports out of
which 16 pertaln' to network processing. 13 to resource allocation ™"
processing and 26 to cost processing. Apart from these 55 standard
reports. ‘unlimited user defined reports can be generated In one of the

following ways: * 8 .

1 The ‘standard réports can be modilied which ranges from reorganizing

the structure to condensing the content.

2) Entirely new reports can be prepared by making use of report

processor language. . .
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: "The latier option is -adopted I this report because It Is found that the
required reports cin nol be oblained by reorlenting any standard raport

and that developing & new program s found easier than modifying a
standard report. The method of obtaining the required reposty is exy iained 3

_in the following.

3.2.0 Procedure for Modifing . PHS IV

written [In a PMS specified high : level

Programs’ for each report a
.t language knuwn as AP language and listed In Appendix. F.-To compile
' these " programs. Report Processor library, . PMB. RPMAG. (IBM 1975) Is
uud. This data set Is a large macro. Every RP language ulmmeni is an
Invacatlon of this macro with & parameter string. The APMAC compiles the

into  the language i In other
‘words, each RP language program is nm processed by RFMAC followsd by

assembly language compiler of the operating systemn. Tn- SCCT reports
have been named &s follows:

. 1) Weekly Quantity and Cost Report Vi

. - 2) Cost Analysis Report = v2
3) Work Diision Cash Flow Report = P
4) Contract Cash Flow Rgport ) v
5) Pm}écl Cash Flow Report _ . vs
t ©) Contragt Progress Glaim Status Report ve
. 7) Prolect Progress Claim Status Réport ' v
- 5 :
IS

3.3.0 Quipul of the Program
' Foliowing Is the output of the program.

1) Usting of entire cost identificstion and data cards. with flagged ' iliegal
characters if any.




2)° Calendar for the entire span of the project indicating holidays.

3) Cost control reports as requested.

4) Listing of Cost and Report control cards. and

5) Listing of output messages (including the tabulation of all- unmalched
rates) . :

The method of obtaining these reports and the necessary systsm control
cards are Indicated In the example program discussed in Chapter 4.




Simplified Cost Control Technique was presented In Chapler’ 2 and a .

method of computerizing it was discussed in Chapter 3. This chapter

presents an example to demonstrate. how SCCT can be used by small,and

. real life projact is chosen as an

medium sized bullding contractors.
example, however its location and thy contractor’s Identity are disgulsed
and the cost figures are modilied. In adullion. ‘most of the subcontracted
and In-house cost packages which are repelitive in nature are”not Included

in the inte

t of brovity. A descripion of the project is followsd by a
discussion on implementation of the SCCT. :

4.1.0 Extension of St Kevin's School

Betisr But. & medum simd constructon company. specializing in
building construction has adopted SCCT for cost control. There
staff. 4 supervisory staff and | exsculive employed by Better Buil. The
company Is engaged In constructing three projects simultaneously. and
Extension to St.Kevin’s School is one of them. An ‘L' shaped. two stories
high Sxtension Is designed to accommodate seighteen elementary and two

e 15 line

Kindergarten class rooms, -a 144 square meter library. and a 613 square

lum. The scheduled start and end d

of the example
project are March 11 and D 4, 1982 Ve A slon on
thp WBS, rate table and bar charts for this example project follows:

meter gymn




4.1.1 Work Breakdown Structure & % . "
" The WBS for the example project Is lllustrated In Figure 4.1. Level one
de:

exclusively with all reports prepared at company level white Individual
projects are handled at Level 2. Since. there are thres concurrent
projects, Better Bulit has three subdivisions at level” 2. although for the
sake Gf clarlty anly the example project is indicated in the table. Level 3°
comprises of subcontracted . and In-house items. Each subcontract whether
blg or small Is a separate package whils all in-house work Is represented
by ofe single package. Each-package at Level 3 Is subdivided at Level 4
Into original contract and charige orders. As discussed In Chapter 2. Level
5 and Level 8 breakdowns conform. to UCI form: .
WBS levels a

package nam

Costing codes for the

assigned using the first letters of the work

codes are for an orderly of the of the,

three numerical characters to the fourth level costing codes are to allow

the entry of up to 99 change orders for each subcontractor.

4.1.2 Pata Table:

Better Built has a standard rate table consisting of- unit costs for all
commonly. employed - resources by the company. This standard rate table is

updated from time to_time. The rate table .for the example project.

illustrated in Table 4.1. is derived from the company rite table after
*making the necessary adjustment for the location of the project. time of

construction etc. The rates of only few ources are Indicated In this

table and the comple

list is given in the input data listing presented at
thé end of this chapter. The tollowing clarification will help undarstand
this table better: N

1) Abbreviations have been used to describe the .resources m\nl“uu the

computer program .allows a maximum of sight. characters for description.

The added numerical characters to the third level costing ”
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. BETTER BUILT s 5

PROJECT NAME: ST. KEViN'S SCHOOL EXTENSION DATE: 16FEB1982
PREPARED BY: MVK YEAR: 1982

RATE TABLE

WBS LEVEL, NO.
WORK CLASSIFICATION DESCRIPTIUN CDMCRETE FDOleGS AND WALLS
WORK CLASSIFICATION COSTING CODE:BBSK@1INpP@-3381

ACCOUNTING RESOURCE UNIT ST. RATES
PERIOD

0
FOREMAN DESCRIPT DESCRIPT | WNIT [TYPE
. ) C00E . !(JM;T BURDEN
. . SHE
BPERT TONTFRR CONCRT-T |~ U(m~7 | 108 B £ =
EONCRETE [CONCRETE | -
FOREMAN) -
899D . FONC.FWi CONCRT-1 | u(m®) po;36 | A | 36 i-
8PP LONC.FHN CONCRT-1 | Wmd) |28 | E | 3 =
5
13
80001 FONC..FHW | ABOUR T w w8 | B .9.25 221
8pgp1 FONC..FHN LLABOUR Woopoosiof A |95 | z2e
80902 FONC.FHN LABOVR, | 'H  P00:10| A {975 221
80001 . LONC.FHN LLABOUR™ H 60 | E [9.5 221

UPDATED BY: MVK UPDATE DATE

TABLE 4.1 St. Kevin's School Extension Rate Table




“ the second group I
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2) Description of concrete Is abbreviated as ‘CONCAT-1° to allow the
reassignment of this. resource with a modified rate for a different work
package. . :
3) Two groups of actual rates have been provided for labour. The first
group of rates is applicable only until the vlljr( of the second period while

applicable from the start of the second period. In this
case period 2 Is Included only to desigriate a rate change.

Overhead_ and profit (OP) rates are not considered in these rate tabl

|applied
to all the lowest work packages. The assigned OP rates afe 18% and 4%
f

they can be Included sépardlely. In this example. the OP rates are

for in-house and ‘subcontracted Items respectively. A holdback of 10% has
/
N |
4.7.3 Bar Charta _/

been assumed for the progress claims approved by the owner:

Bar charts prepared for the in-house'and subcontract packages are
presented in Figures 4.2 and 4.3 respectively. The calendar generated by
the program for preparing these bar charts fs presented In figure 4.4. The
‘level indicated in the bar charts conforms to that of the WBS. A detalied
Sheciplion of e D¢ Gheris s g s B0ciion £, 1.8,

P
4.1.4 Cost Control Regorts

Thers are seven cost control reporis as discussed in Chapter 2. Weekly
Quantlly and Cost Control. and’ Cost Analysis Reports are prepared every
week. 'The project duration is § months. The remaining reports are
prepared on the last day of every month. The reports preparéd on May
31, we2.

e glven In Tables 2.2 to 2.8. The-Input data listing for,

obtaining these reports using PMS IV, is briefly explained below.
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4.2.0 Input 'Data Listings~
The computer processing of seven cast control reports requires_ two sets % "2

of Input_data: ‘oné “for the two weekly reports. and another for the five
monthly reports. The listings of these two input data sets for the «-m‘plu»
project are/presented in appendices G and H. .




racelvable and payable. s ;

59

Tnis prolect report has presented a simple cost control teckiniqte which
can be easlly adopted by small and medium sized bullding contractors.
The construction cost s monitdred by analysis of seven periodic: reports
which are prepared # the end of each accounting period. The level of

detalls In these reports are predetermined by the company’s WBS'of the

" specific project under consideration. The various unit costs are obtained by

sultably updating the standard .rate table of the company. The seven

" reports comprise of 1) Weekly Quantity. and Cost Report. 2) Gost Analysis

Report 3) three Cash Flow Reports and 4) ‘two Progress Claim Status
Reports. The costs are controlled by keeping resource costs updated.

analyzing variances. and monitoring progress as well as amounts

The four most Important concerns of «a smail ‘and medium sized buliding
contractor In controlling project costs are:total project. cost. Gcost of
In-house wark, progress payments and cash flow. SCCT addresses all four
conclsely but compishensively. Il specificaly answers the need of a:

bullding contraotor and generates no éup.rwuua information.

SCCT “computer program based on PMS IV is for the main ' frame

computer. ‘Similar omputer programs can be developed_elther for mini or

“micro  computers. Some additional® benefits - of this technique are

summarized in the following and a discussion of its limitation is given at

the end.

~0~




60

5.1.0 Ald in Bid Preparation ; ' <

This technique proposes a standard rate table from which the unit costs
are obtained for cost control purposes. The same table by applying *
suitable location and escalation factors can be used to estimate cost of
new projects for bidding purposes. This standard rale table must, be

updated periodically so it is always ready for use.

5.2.0 Quidelines for Planning Future Projects

This technique calls for frequent computation of varlance and the analysis ~

of sons for the deviation. Hence it makes contractors’ management

personnel cost consclous. The feedback they receive from the present
praject will aid them pian new projects better.

5%, .

5.3.0 Eady Warnin§ System

The tachnique proposed can not do anything for the cost overrun. If it
. has already occurred.. However. it helps reduce their recurrence.-
Moraover. It prepares in each accounting period. the figures on the extent
of deviation of forecast from the estimate. a .true Irdicator of the overall
performance. If it is alarmingly large. the contractor. can take. romedial
_steps to bring it under control. If the deviation is owner caused. the
contractor can take liuup ‘the matier with the owner and try to negotiate a
new price.. Since this Information Is avallable early in the project cycle. It
helps him procure additional funds.’ if necessary. from the financial

< Institutions. to meet the deficit. If any.




5.4.0 Limitation of SCCT

_ SCCT is exclusively meant foi srall and, medium sized bullding
contractors only. Hence. this technique can not be expected to be used
for large -complex projects contaling unit price or cost-plus
subcontract(s) . ks -
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APPENDIX D/
UGl (UNIFORM CONSTRUCTION INDEX) FORMAT
90 Concitions of the Contract »
00000-00099 unassigned
91 General Requirements -
01020 ﬂlo—neu 01100 Alternatives
01200 01300 Submittals

01400 Quality Cdnltvll

. 01600 Materials and

Equipment

02 Sttework

02000 Alternatives
02011 Borings

02013 Standard Penetration

Tests

02100 Clearing

02102 Clearing and
Grubbing

02104 Shrub-and Troe
Location

02200 Earthwork
02212 Embankment

02221 Trenching

02223 Roadway Excavation

02227 Waste, M
isposal

02240 Soll Stabilization

02251 Termite Control

02300 Pile Foundation

02351 Drilled Calssons

02400 Shoring

02500 Site Drainage

02800 Paving and
Surfacing

02620 Curbs and Cutters

02640 Synthetic Surfacing

02710 Fences and Gates

02730 Playing Flelds .
02760 Site Furnishings
02810 Soll Preparation

01500 T mporary Flcllln‘-
—and Conl
01700 Project Clnl'ml(

02010 Subsurface Explosion
02012 Core Drilling
02014 Seismic Explosion

02101 Structure Moving
02103 Tree-Pruning

02110 Demolition

02210 Site Clearing

02220 Excavating and
Backilling

02222 Structure Excavation

02224 Pipe Boaring and
Jacking

02230 Soil Compaction

ntrol

02250 Solil Treatment

02252 Vegetation Control

02350 Casissons

02352 Excavated Cal

02420 Underpinning

02550 She Utilities

-02610 Paving

02630 Walks
02700 Site Imj
02720 Road and Plrklnq
& nances
02750 ‘Irrigation Systems

800
02820 Lawns



02830 Trees. Shrubs. and
Ground Cover

02851 Trackwork

02900 Marine Work

02920 Boat Facllities
Structures

02931 Fenders

02933 Grolns

02940 Dredging

02960 Tunnel Excavation

. 02980 Support Systems

92 Concrete

03000 Alternatives

03150 Expansion &
Construction_Joints

03210 Steel Bar anda
Welded Wire
Fabric Reinforcing

03300 Cast-in-Place -

ncrete

03310 Concrete
03321 Insulating Goncrete

*03330 Heavy Welght

oncrete
03350 Specially Finished
Concrets

03352 Bushhammered
oncrete

: Gy
03354 Heavy Duty Concrate

Floor Finishes
03360 Specially Placed
ncrete

03400 Precast Concrete.
03411 Tilt-up Wall Pa

0343 Precast Prestressed
| Concrete

03510 @ypsum Concrete

04 Masadty

04000 Alternatives
04150 Masonry ries
04170 Anchors and Tle
»  Systems
04200 Unit Masonry

\

69

0450 Railroad Work ‘

02852 Ballasting
02910 Docks
02930 Protective Marine

o

02932 Seawalls

02934 Jetty

02950 Tunneling
02970 Tunnel Grouting

Rl .
03230 Stressing: Tendons
N “
03305 Concrete Curing
03320 Lightwelghi
03322 Light Weight

Structural Concrete
03340 Prestressed Concrete

oncrete

03351 Exposed Aggregate
oncrete
03353 Blasted Concrete

03355 Groaved Surface
. Concrete
03370 Grout

03410 Precast Concrete

03420

Concrete %
03500 Cementitious Decks, .

03520 Gamentitious Woad
Fibre Deck ,

04100 Mortar -
04160 Joint Reinforcement
04180 Control Joints

04210 Brick Masonry



04220 Concrete Unit
Mason, g
04240 Clay Backing Tile’
04250 Ceramic Veneer
04280 Gypsum Unit
Mason
04410 Raugh Stone
04422 Marble
04435 -Cast Stone
04450 Natural Stone Veneer

04510 Masonry Gleaniny
95 Motals
05000 Alternatives

05120 Struclural Stesl

05200 Metal Joists

05400 Light Metal
Framing

05510 Metal Stairs

05521 Pipe and Tuba
Railings
. 05540 Casting
05710 Ornamental Stairs

05730 Ornamental Sheet
- Metal

96 Wood and Plastics

06000 Altornatives
06110 Framing and
Sheathing Framing
06112 Preassambled
omponents
06114 Dlaphragms’

06131 Timber Trusses
06133 Pole Construction
08170 Prefabricated
Structural Units
06190 Wood Trusses
06220 Miliwork
06300 Wood Treatment
06410 Cabinet Work

08420 Paneling

08422 Softwood Plying .
Panaling,

044;
430
04440

70"

04230
04245

04270
04400

04500
04550

05100
05130
05300
05500
05520
05530

05700
05720

05800

06430

Reinforced Unit
ason:

Clay Facing Tile

Glass Unit Masonry

Stone

Cut Stone

Simulated Masonry
Flagstone

Masonry Restaration &
Cleaning

Refractorles

Structural Metal

Ing
Structural Aluminium
Metal Decking
Metal
Fabrication .
Handrails and
Rallings
Graling
Ornamental, Metal
Ornamental| Handrails
and Railings
Expansion Control

Rough Carpentary
Light Wooden
Structures
Sheathing

Heavy Timber
Constructl
Mill-Framed Structures
Trusses
Glue-Laminated
Decking

Finish Carpentary
Laminatad Plastic
Architectural Work
Wood Cabinets
Unfinished
Architectural Hardwood
Plywood Paneling
Stalrwark




06431 Wood Stair and | 06500 Prefabricated

Railing ' Structural Plastics
08600 Plastic Fabrications * R .
07 Thermal & Moisture Protection i 1 s
- 07000 Alternatives 07100 Waterproofing’
07110 Membrane 07120 Fluld Applied
Waterproofing - :
07121 Liqoid R 3
Waterproofing . " Waterproofing 2
07140. Metal Oxide 07150 0 Dampproofing .
Waterproofing w9 & N R
07160 Bituminous : o775 siloone N .
’ Dampproofing 0 Dampproofing 5 £
i . 07190 Vapor 07200 Insulation .
. Barciers/oturdants -
' 07210 Bullding . 07211 Loose ]
Insulation . Fill Insulatio s
07212 Rigid_ . 07213 Fibrous an 3 .
Insulation . Roflective Insulation *  .* .
07214 Foamed-In-Place . 07215 Sprayed-On
Insulation £ Insulation
- 07230 High and Low * . 07240 Roof and Deck %
Temperature Inulation Insulation
07250 Perimeter and 07300 Shingles and
Under-Slab Insulation* Roofing Tiles
07310 Shingles 07320 Roofing Tiles
Preformed . 07410 Preformed fall &
Foofing & Siding = Aoof Panel]
07411 Preformed Metal 07420 Composite
> Metal Siding t Bullding Panels
' 07440 Preformed Plastic . 07460 Cladding/Siding
G7461 Woou Siding ** * 07462 Composition Siding
07463 Asbestos-Cement 07464 Plastic Siding -~
Siding . 4
07500 Membrane Roofing ~ 07519, Bullt-up
-* Biturinious Roofing
07520 Prepared Roll - 07530 Elastic Sheet
Roofing ‘Roofing
07540 Fluld Applled . 07570 Traffic Topping
: ofin .
. 07600 Flashing & Sheet * 07610 Sheet Metal
Metal Roofing
07620 Flashing and Trim 07630 Roofing Specialties
07631 Gutters and 07660 Gravel Stops .
s : Downspouts -
——————07700-Flashing- . 07800 Roof Accessories -
. '07810 Skylights _ 07811 Plastic Skylights : e
T ——————"07812 Metal-Framed 07830 Halches :
Skylights N g
A N 07840 Gravity Ventilators 07850 Profabricated Curbs




07860 Prefabricated 107900 Sealanis
Expansion Joints -
07950 Gaskets

¥ 98 Doors & Windows
. : - N
*08000 Alternatives 08100 Metal Doors &
& - = rames
08110 Hollaw Metal 08111 Stock Hollow
Work X Metal Work
. . =i 08112 Custom Hollow 08120 Aluminium Doors &
’ Metal Work : Frames
08130 Stainless Steel 08140 Bronze Doors &

* Doors and Frames ramos
08310 Sliding Metal

, 08200
. Fire Doors
- 08320 Metal-Clad Doors 08330 Golling Doors
08350 Folding Doors 08355 Flexible Doors
" /08360 Overhead Doors 08370 Siiding
. 7 . Glass Doors
08375 Safety Doors a 08380 Sound
g 5 A5 Reterdants Doors
-08390 Screen and ¥ 08400 Entrance &
. Storm Doors L Storefronts
08450 Revolving Doors 08500 Metal Windows
08510 Steel Windows * 08520 Aluminium Windows
08530 Stainless Stesl  » ..08540 Bronzo Windows
: Windows.
% 08600 Wood & . 08610 Wood Windows
Plastic. Windows
« 08620 Plastic Windows 08650 Special Windows
* 08700 Hardware & s 08710 Finish Hardware
¢ Speciaities’ / ¥
¢ . 08720 Operators " 08721 Automatic Door
) Equipmerft
L3 +08725 Window Operators 08730 Wi
# @ 09740 Thresholds = 08800 Glazing
08810 08811 Plate,Glass
- * 08812 o 08813 Tempered Glass
& 08814 ‘Wi v "I 08815 Rough & Figured
Lo . i al :
&“io 08821 Goated Glass
08922 Laminated Glass 08823 Insulaiing Glass

: 08830 Mirror Glas
08850 Glazing Act

08840 Glazing Plastics
08900 Window Walls /

Accessorle Curtain Walls .
. 99 Finishes *
© ' 08000 Alternatives~, 09100 Lathe & Plaster
2 09710 Furring & LatRing - 09150 Gypsum Plasler
a 09167 Gypsuryy Plaster 09180"Comant P!



wa'

09190 Acoustical Plaster

09280 Accesorles

08310 Ceramic Tile

09330 Quarry Tile

08350 Glass Mosaics

09370 Metal Tile

09410 ‘Portland Cement
Terazzo

73

09250 Gypsum Wallboard
09300 Tile .
09320 Ceramic Mosalcs
09340 Marble Tile

09360 Plastic Tile

09400 Terrazzo

09430 Conductive Terrazzo

09500
09511 Acoustical Panels
09520 Acoustical Wall
Treatment X
09540 Celling Suspension
Systems -
09560 Wood Strip Flooring
09580 Plywood Black
- Floaring
09600 Wood Block
»Industrial Flooring
09651 Cemantitious " .
Underlayment
09670 Fluid Applied
Resllient Flooring
09681 Carpet Cushion
09683 Bonded Cushion
Carpet
09690 Carpet Tile
09720 Epoxy-Marble-Chip
Flooring
09731 Gonductive
Elastomeric
Liquid Flooring
00741 Armared Floors
09760 Floor Treatment
09810 Abrasion Resigtent
Coatings
09830 Elastomerlc Coatings

09510 Callings

09512 Acoustical Tiles

08530 Acoustical Insulation
* and Barriers

09550 Wood Flooring

09590 Resillant Wood
Floor System
09650 Resliient Flooring

09660 Resllient Tile
Flooring
09680 Carpeling

09682 Carpet
09684 Custom Carpet

09700 Special Flooring
09730 Elastomeric Liquid

09740 Heavy-Duty
Goncrete Toppings

09750 Brick Flooring

09800 Special Coatings

09820 Gementitious
Coatings.

08840 Fire—-Resistent
Coatings

09841 Sprayed pI 9

09900 Painting
09951 Vinyl- Co.lad Fubrli:
Wall Covering
09953 Cork Wall
Covering
08955 Wall Fabrics

09970 Prefinished Panels
10 _Specialties
10000 Alternatives

09850 Aggregate Wall

oatings g
09950 Wall Covering
09952 Vinyl Wall
Covering ..
09954 Wallpaper

08960 Flunlblu Wood

08990 Adhellvn
o

10100 Chalkboard and
Trackboards

/>




7

Laundary Equipment

10150 Compartments and 10160 Toilet and
Cublcles Shover Partitions
10161 Laminated Plastic 10162 Metal
Toilet Partitions Tollet Partitons
10163 Stone Partitions 10170 Shower and Dressing.
. Compartments
10200 Louvers and Vents 10240 Grills and Screens
10260 Wall and 10270 Access Flooring
Corner Guards
10280 Specialty Modules 10200 Pest Control
10300 Fireplaces . 10301 Prefabricated Fireplaces
10310 Fireplace 10350 Fiagpoles
Accessorles j .
10400 Identifying Devices 10410 Directories and
. £ Bulletin Boards
10411 Directories 10420 Plaques
10440 Signs 10450 Pedestrian
Control Devices
10500 Lockers 10530 Protective Covers
10531 Walkway Covers 10532 Car Shelters
10550 Postal Specialties 10551 Mall Chutes
10552" Mail Boxes 10600 Partitions
10601 Mesh Partiions 10610 Demountable Partitions *
10616 Movable Gypsum 10620 Folding Partitions
Partitions
10623 Accordian Folding 10850 Scales
Partitions, :
10670 Storage Bhelving 10700 Sun Control.Devices
2 Devices( Exisrior)
10750 Telephone Enclosures 10800 Tollet & Bath
- Accessorles
10900 Warddrobe Specalties
11 Equipment
11000 Atternative 11050 Built-in Maintenance
Equipment
11051 Vacuum Cleaning 11052 Poyered
System Window Washing
11100 Bank Vault Equipment . 11150 Commercial Equipment
11170 Checkraom Equipment 11180- Darkroom Equipmant
11200 Eccleslastical 11300 Educational Equipment
Equipment ,
11400 Food Service 11401 Food Service Equipment :
Equipment Custom Fabricated
11410 Bar Units 11420 Cooking Unlis
11430 Dishwashing Equipment 11435 QGarbage Disposers
11440 Food Preparation ° 11450 Food Preparation
Machines . Tables
11460 Food Serving Uniis 11470 Relrigerated Cases «
11480 Vending Equipment 11500. Athletic Equipment
11550 Industrial 11600 Laborator
11630 11850

Ubrary Equipment

»




11700, Medical Equipment

11830 Musical Equipment

11860 Waste Handling
Equipment

11862 Waste Compactors

11884 Pulping Machines &

’ Sfstems

11871 Dock Levelers

11873 Portable Ramps.
Bridges .and Platforms

11875 Dock Bumpers

11900 Residential Equipment

11990 Registration Equipment
12 Furnishings

12000 Altornatives
12110 Murala

12300 Cabinets and Storage

12550 Fabrics
12670 Rugs & Ma
12710 Auditorium Seating

75

11800 Mortuary Equipment
11850 Parking Equipment
11861 Packaged Incinerators

11863 Bins )

11870 Loading Dock
Equipment

11872 Leveling Platiorms

11874 Seals and Shalters

11880 Detention Equipment

11970 Theater & Slage
Equipment

12100

Artwork
+12120 Phatd Murals

12500 Window Treatment
12600 Furniture —. |
12700 Seating

12730 Stadum Seating
2800

12735 T

13 Special Construction .
13000 Atternatives % 13010 Air Supported
N Structures
13050 13100 Room @

13250 Clean Room

13400 Incinerators

13450 Insulated Room

13550 Observatory

18700 Spﬂ.‘lll Purpose
Rooms & Bulldings

18770 Sound and Vibration
ontrol

13850 Swimming Pools

14 Gonveving Svstems
44000 Attornatives
14200 Elevators

14202 Elevalors Operation

*14300 Holsts & Cranes

14430 Platlorms &
Stage Lifts

14550 Conveyors & Ghutes

14600 Moving Stalrs &
Walks

13350 Hyparfabri¢ Room

. 13440 Instrumentation

13540 Nuclear Reactors

13600 Prefabricated Buildings

13750 Radlation Protection

13800 Vauits

14100 Dumbwaiters
14201 Elevalors Halsting
‘Equipment
114203 Elevalors Cars
and Entrences
14400 Lifts
14500 Materlal Handiing *

) ystems
14570. Tyrntables -
14610 Escalators .




.

14700 Pneumatic Tube
Systems

15 Mechanical

15000 Alternatives
|§0508uic Material &

15075 Hnu

15100 Vaives & Cocks -
_ (Manuals)

15740 Pumps ¥ e

15170 Meters & Gauges
15180 Insulation r

15220 Pumps & Plping
15240-Water Reservoirs &

Ta
15270 Distribution &

Metering Systems
15310 Sewage Electors
15330 Basins and Manholes
15350 Lift Stations

- 15380° Sewage Treatment *

15420 Equipment
15450 Plumbing Fixtures

15455 Water Coolers
15470 Pool Equipment
15510 Sprinkler Equipment

15530 Standpipe and Fire
® Hose Equipment
15550 Fire Extinguisher
Cabinets
15600 Power or
Heat Generation

and Pping |
15613 Oil Piping

16615 Stokers and Conveyors
15617 -Breechings

1519 Draft Gonirol

Equipmenf
15640 Boller Fosdwater
Equipment
15858 Rclrlnnum Plping

15670 Condenllng Unlll

15010
15060

15080

15120
15160

15176
15200

15230

15250 |

Powered Scaffolding

General
Pipe & Fittings

Piping Spacialties
Control Valves

Vibration Isolation &
Expansion Compensation
Tanks

Water Supply &
Treatment

Booster Pumping:
Equipment

Water Treatment

Waste Water

15610

15612

15614
15616
15618
15630
15650
15660

15680

T a
Septic Tank. Systems
Plumbing
Special Systems
Accessorles
Special Fixtures &
Trim
Washfountains
Fire Protection
€O Extinguishing
Equipment
Pressurized Extinguishers
and Fire Blankets
Hood and Duct
Fire Protection
Fuel Handling
Equipment
Boltled Gas Tanks.
Control, and Plping

Gas Plping
Ash Removal System
Exhaust Equipment v
Bollers

Refrigeration

Compressors

Chillers
.



15690
15699
15710

15730
15760

15780
15810
15835
15850
15870
15890
15910,
15030

15960
15980

Evaporators

Refrigeration
Accessories
Hot Water
Specialties

Heat Exchangers

Packaged Heat Pumps

Humidity Control

Furnaces

Alr Curtains

Special Ductwork
e

Systems
Outlets’
Sound Attenuators

Control Piping.
Tubing and Wiring
Primary Control
Devices :
Recording Devices
Special Process Col

16 Electrical

16000
16100

16120
16133
16140

16160
18180

16199
16210
16230
16250

16300
16320
16340
16360
16380

16410
18420
16430
18450

Aternatives
Basic Material &
Methods

Conductors ‘
Cabinets’

Switches and
Receptacles
Motor Starters

Overcurrent
Protective Devices
Electronic Devices
Generator

Cooling Equipment
Starting Equipment

Powaer’ Transmission
Bwitchgear

Vaults

Rectifiers

Capacitors

Electric Service
Service Entrance
Service Disconnect
Grounding

ntréls

[ 4

”

15698
15700
15720

15740
15770

15800

15820
15840
15860

15880
15900
15920
15950

15970

16010
16110

16130
16134
16150

16170

16100

16200
16220
16240
16260

16310
16330
16350
16370+
16400

goa11
16421
16440
16460

Commercial Ice
Making Equipment
Uquid Heat Transfer

Stem Specialties

Terminal Units *
Packaged Heating
and Cooling

Alr Distribution .

Fans

Ductwork

Duct Accessories

Alr Treatment
Equipment
Controls &
Instrumentati
Control Pan

Sequential Controls

Alarm Devices

General Provisions
Raceways

Outlet Boxes
Panelboards
Motors

Discofinects.
(Motor and Circuit)
Supporting Devices

Power Generation
Engine

Exhaust Equipment
Automatic Transfer
Equipment
Substation
Transformer
Manholes
Canverters

8ervice and
distribution
Underground Service
Emergency Service
Metering
Transforme:




\

7 B
16470 Distribution 16480 Feader Circult
. Switchboardp
16490, Conver 18491 Rectifiers
16500 Lighting 18510 Interlor Ugnung
Fixtures
18515 ‘Signal Lighting - 16530 Exterlor Lighting.:
Fixtures
16531 Stadium Lighting 16532 Roadway 'Lighting
16550 Accessorles 16551 Lamps
16552 Ballasts and 16570 Poles and
Ac Standards
16800 8, tems 16610 Lightning Protection
-18620 Emergency Light & 16640 Cathodic Protection
Power -
16700 Communications 16710 Radlo Trlnlmlsslon
16720 Alarm & Detection, 16740 Clock and
Equipment . Program Equipment
16750 grap! 16760
°  Equipment
16770 Public Address 16780 Television Systems
Equipment & + .
. 18850 Heating and Ooolll\g 16858 Snow Maelting Cable
2 and Materials
16889 Hoating Cable k) 16860 Eleclric Heating Coll -
16865 Electric Board 16870 Phckaged Room Alr.
. ® Conditioners
16880 Radlant Heaters 16890 Electric Heater
(Prop Fan & Healers)
16900 Controls & 16910 Recording and
Instrumentation) T Indicating Devices
16820 Motor Control- 16930 Lighting Control
Centers J . Equipment
"16940 Electrical Interlock N 16950 Control of Electrical
" - Healing
16960 Limit Switches -

:
i
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. 1 APPENDIX €
B 3
Cost Control Package Programs
Package Name Yendor
1) ASA Project Amm Sipos
Management System Assoclates
2) APECS/COSTRAK ADP Network Services
3) Plus Twenty
4)  INTERNET 80s
L) . L.
$)  CA-Quicktrol Computer Associates
N International
'8)  MICROPERT Computeriine Ltd.
7 CONSTRUCT Construction Information
System
8  Project
“ . Services
9) PERT 6 Dynlmlc Solution Inc.
10) CRAM/PACE"
1) G/C CUE- _'Gllbcn/commanwlllm=
12) PNCS Hi
13) SEMS Interactive Logic Inc.
14) CIPREC 18M
15) PAC | International Systems Inc.
16) PAC Il International Systems. Inc.
17) PAC il International Systems Inc.
18) PAC International Systems Inc.
18) PROMINI/PRIMINI K+H Computer Systems
20) CPMS . MOC Systems Corp.
21) CPMS/3000 MDC Systems Corp.
22) ARTMIS 4 Meteir Management
ol . Systems. Inc.
23) N 5500 Nichols Company. Inc.
24) Readinet or 48ITE Point 4 Data Corp.
25) CMIS G ;romnm, Inc.
26) CosT roject Management
International. Inc.
27) Project Cost Project Sollvuu
Processor (PCP) & Developm
28) P:g:‘ul Cost Moda) Project Software lellml F
(PCM)
20) PROCOST PROMAGON/TRANSIOG
30) MicroPERT 8Shippard Software t:ump-ny
31 MISTER 8hirley Software System
32) OPTIMA 1100 Sperry Univac
33) Vision Cost/ SYSTONETICS Inc.
Resource Module
34) Track 50/ T & B Computing, Inc.




Intact 50
35) MPM
38) COSTIME ~ _
. 37) Ultrashedule
a 38) VEPCO - PICS

<~ ° 39 Quik Project: Control
A Systems i

. .
. a
L ~
) .
] -
i : ? g &
2% S il i
. A .

Talqun Corporation
Trimaq Systems
Uttra Control Inc.
Vergenla Electric
.Power Company
Energy Tek Software

.
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SORTA, ( 'ACPTFILE', 'ORDFILE' , X9ICN, XPERF, XRESC, XACPER )
LEAVE ’

NoGEN ¥oww
ENTER

CLEARTAB, ( 'C', *'M", 'V*
CLEAR, ( XEOF)

W)

OPENP, (DCBIN, 'ORDFILE" , 'I',XSIZR,XBLK )

OPENP, ( DCBOUT, *WORKPILE' , ‘0* , 78, XBIK )

READ, (DCBIN) +

EOF,(A10)

COST, (15, 'H', D)

READ, (DCBIN)

EOF,(A2)

CHANGE, ( A2, XRESC, XPERF, X9LCN )

COMPAREL, ( XACPER, XASOFP, A1 ) . ‘

NOCHANGE, (AL, XACPER ) &

TOTAL, ( 8, XMA9, XMBY, ms,xcns.ms.ms)

COMPAREL, ( XASOPP, XYACPER, A1)

FORM, (35, XHA9, 39, MBI, 43, xa\s 49,8, 53, X188, 57, XeAD)
)

CLEAR, ( XMA7, XMB7, XCA7 ) '

STORE, ( XMA7,XMAS ) /

STORE, ( XMB7, XMBS ) N -
STORE, ( XCA7, XCA8 ) &
CLEAR, ( XMAS, XHB9 , XCA9 , XCBY, XMES , XCE9 )

EOF, (A6 ) S




»
A9

a0

SAVE
DCBIN

REPORTVD

82

NOCHANGE,, (A1, XRESC, XPERF, X9LCN )

PORM, (63, XMES, 67, XCES, 71,XKB8 , 75,XCB8 )

COMPAREL, ( XYACPER, XASOFP ,A7,A9 ) © &
COMPAREL, ( ZERO, 1, A7,A9)

PORM, (35, X9, 39, XMBY, 43 ,XCA9, 49,XMA7 , 53,XMB7 , 57,XCAT)
FPORM, (1, XY9ILN, 19, XYPERF, 27, XYRESC)

CLEARTAB, ( 'N','V*, 'W')
LEAVE
c I
Fo’
PO’
F'O*
P*30"
P'O*

g IEEEEEEEE R LR R R L L]
§

ERINT NOGEN

ENTER

ADD, (FLD, XLEVC, XLEVC) -
STORE, ( SAVE, XSIZR )

STORE,{ XSIZR,78)

DWT,(X2,1,18,'A" )

DWT,(X3,19,8,'A" )

DWT, (X4,27,8,'A" ) .
‘SORTA, ( "WORKPILE * , 'WORKPILE',X2,1,PLD, X3,X4)
STORE, ( XSIZR,SAVE )

STORE, (XFLG2,1) ~
LEAVE .

Fro"
Fro"

4 ERRITAIRAARBAIAE

i

PRINT NOGEN
ENTER
CLEAR, ( XEOF, XCONT', XPAGE , X9LCN, XYOLCN, XPERP, XYPERF, .
XLINE, XRESC, XYRESC )
DWT,(X1,1,79,'A" )
DWT,(X2,1,18,'A* ) XoLCN
DWT,(X3,19,8,'A" ) PERFORMING DEPT.
DWT, (X4,27,8,'A* )
ASOP PERIOD INCR, HOURS OR .COSTS
DWT, (X20,35,4,'C* ) " .
DWT, (X21,39,4,'C*) MB

L]
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DWT, (X22,43,4,'C') cA .
ASOF PERIOD CUMULATIVE HOURS OR COSTS

DWT, (X23,49,4,'C') MA ”
T, (X24,53,4,°C' ) w8
DWT, (X25,57,4,'C') ca .
TOTAL HOURS OR COSTS
DWT, (X26,63,4,'C') ME
W, (X27,67,4,°C' ) cE
DWT, (X28,71, 4,'C') B

DWT, (X29,95, 4,'C')

DWT, (X10,131,103, 'A* ) CHARGE PESC.RECORD

DWT, (X11;131,18,'A* )  CONTRACT DESC.

DNT, (X12,179,36,'A* )  SUMMARY CHARGE NO.DESC. :
DWT, (X}3,215,18,'A* )  SUMMARY CHARGE NO.

STORE, (SAVE , XSITR)

STORE, (XSIZR, 78) .

ADD,  FID, XLEVC, XLEVCT ) g B

SUB, (MAXVAL, XMAXL, 30 )

OPENF, (CBIN, "WORKPILE', *X *,78,XBIK)

STORE, (CBOUT, XODCB )
READF, (DCBIN, X2)

EOP, (L17)

‘CLEARTAB, (*C"*, "M')

STORE, (X9LCN, X2,1,FLD) ™
DESCC, (XILCN, X10)
COMPAREL, ( XSONT, X11, 13,H1 )
TORE, (XCON'T', X11)

OUTPUT PAGE AND COLUMN HEADINGS .

BLANK, (XoUT )

SPACE,('3')

ADD, ( XPAGE, XPAGE, 1) .

FORMC, (115, * PAGE NO 1',125 ,JPAGE )

WRITE, (DCBOUT )

mm.(us,'mm DATE : *, 125, XRUD)

WRITE, (DCBOUT )

FORMC, (47, * REPORTING COMPANY)',67, XRPTORG )

SPACE,(1')

WRITE, (DCBOUT )

FORM, (4, 'PROJECT NAME',17, *1',19, XTITLE,
ACCOUNTING DATE* , 112, * 1 *,114, XASOPD)

FORM, (4, "CONTRACT NAME',17,1',19,X11,

%, *PROJECT DURMIION:' /114, XSPAN) !
WRITE, (DCBOUT )

FORM, (4,DASH128)

WRITE, (DCBOUT')

FORM, (49, 'WEEKLY QUANTITY AND COST REPORT'* )
SPACE, ('1')

WRITE, (DCBOUT )

FORM, (4,DASH126)

”



B opran

%8 B8R % BE FBER -

5% 3% ®EBR "EE

SPACE, (*'1')
WRITE, (DCBOUTY
FORM, ( 4, 'WORK CLASSIFICATION DESCRIPTION:®, =
80, ‘WORK CLASS IFICATION COSTING CODE:,37,X12,114, x13)
WRITE, ( DCBOUT )
FORM, ( 4,DASHL28)
WRITE, ( DCBOUT ) L5
FORM, ( 14,'I', 24, '1', 35, 'CURRENT PERIOD',60, *1';69, .2
'CUMULATIVE TO DATE' , 96, ‘I’ , 109, 'TO COMPLETE")
WRITE, ( DCBOUT )
FORM, ( 4, 'PERFORMING' , 14,'T" , 16, 'RESOURCE' , 24, DASHLO8, 24, *
‘I',60, 'I',96, '1')
WRITE, ( DCBOUT )
FORM, (24, '', 25, 'ESTIMATE', 33, 1", 42, 'T', 48, muu.- =~
I',61,'ESTIMME', 69,'T', 78,'I', 84, 'ACTUAL', %, *I', =
100 rsrm’r:-,lu,'x'.m,'mmm- 1,'L7)
WRITE, ( DCBOUT ) |
FORM, (4 ‘DEPT* .ls,'conzl)

‘'VALUE', 42, DASH27, 78, msusa) .
169, 1,71 ~'VALUE * -

) \
mm,(ze,'mxrks /44, ' HOURS',, 53, 'COST" 62, ' HOURS', *
*COST' , 98, 'HOURS', 107, 'COST* ), 116,,'HOURS' )
60, '',69, 'I', *
4123, 125, *COST' )

96,'T", J4,'T°

FORM, 4,nu|u.zs)

FORM, (24,'T", +42,'r',51,'1',60,'',69, '1', *
78, 'l',n7,‘l',96, I',105,'T",114,'2*,123,' L")

WRITE, ( DCBOUT ) R
STORE, ( XLINE, O )

OUTPUT RESOURCE CODE LINE -

EEEEEEEEEEEEE-E- -]

COHPARER, (MAXVAL, XLINE, HL, H1 )
COMPAREL, (XY3, X3, 16, L7, 16)
Pow, { 24,'1', 33, 1", 42, ', 51, 1", 60, '1',69, "', 78, 1", *
87,'I1,96,'I', 105,'I",114,"L",123, " I*)

WRITE } ( DCBOUT )

ADD, ( XLINE, XLINE,1)

STORE, ( XMA9,X20) |

STORE, ( X¥BY, X21)

STORE, ( XCA9,X22)

' STORE, ( X0A8,X23 )

STORE, ( X4, X24)
STORE,, ( XCAS, X25 ) \

TOTAL, ( 6, XMA9, MBI, XCA9 )
PORKC, ( 25,XMB9, 43,XMAD, 53, XCA9, 4,X3 , 16,X4)
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TOTAL, ( 5, XHAS, XMB8, XCAS )

PORKC, ( 61,XHB8, 79, XMAS , 89, XCAS, 97, XMB7,107, XCBT)
TOTAL, ( 4, XHB7, XCB7, XME7 , XCE7 )

'STORE, ( XMA7,XMAS )

STORE, ( XCA7,XCA8 )

COMPUTE, (7, 'B')

FORMC, ( 71,XVALC, 115, XLREM, 125 , XLREC )

MPY, (XCR7, HUND, XVAIC)

DIV, (XCO7, XCR7, XCAT)

MPY, (XCRE,XC07, XCA9)

FORY, (24, 'I!,33, 'T',42, 'I',51, 'I',60, '} 69, *I',78, B2
87,'1',96,'1',105,'I",114,'I" 123, " I*)

WRITE, ( DCBOUT))

CLEAR, ( X3MA3, XMBS, XCA9, XA, XMBS, XCAG , X8, XME7, XCB7 ,
XCE?, XVALC, XLREM,, XLREC , XCR7, XCOT, XCR,, XC06, XMA7 )
ADD, (XLINE,XLINE, 1)

READF, ( DCBIN, X2 )

EOF, (L14)

STORE, ( XYILCW, X2, 1,FLD )

FORM, (4, DASH128 )

FORM, (24, I",33,'I',42, 'I',51,'1',60, 'I',69, 'I',78, 'I',
87,'1',96,1',105, 'I', 114;'1* 123, ' I*)

WRITE, ( DCBOUT) =~
FORM,(24,'1',33, 'I',42, 'I',51,'I',60, 'I",69, "I',78, 'I',
96,'I',105,'I',114,'I",123,'I")

FORKC, ( 8 "TOTAL' , 25.XMBG , 43, XMAG .53 . XCASG )

FORKC, ( 61, XMBS, 79, XMAS , 89, XCAS, 97, XMB4, 107, XCB4)
STORE, ( XMA4, XMAS ) "

STORE, ( XICA4, XCAS ) -
COMPUTE, (4, 'B" ) ’ o
FORKC, (71, XVALC, 115, XLREM, 125, mux:)

MPY, (XCR4, HUND, XVALC)

' DIV,(XCO4, XCR4, XCA4)

MPY, (XCR3, XC04, XCAS )

DIV, (XCO3, XCR3, HUND)

FORKC, ( 34,XC03)

RN (24, '1',33, *I',42, 1,51, 'T'
',96,'l',105,'T',114,'1",123,

WRITE, ( DCBOUT)

FORY, (4, DASH128 ) g

WRITE, ( DCBOUT') = )

CLEARTAB, ('C', 'M") , : 5

EOF,(L17) i H

GOTo,(L2) »

‘1,69, 1,78, '1',
ye

*

-

*

=




. - B $uy
. L :
. 2
. i END OF REPORT -
. ;
K 7 RP SPACE,('3') . €3
RP STORE, ( XSIZR, SAVE ) X ! E
o *RP  WRITE,(DCBOUT) = .° : ¥a 3 —_
: RP - WRITE,(DCBOUT) : - 4 ¥
RP ' CLEARTAB,('W','N','V','C*,
* RP , CLEAR,(XEOF,XPAGE,XLINE) s 3 :
ot .
. RP -
. . RP . . «F,
! 1, oc A . 5 .
4 HOND oc | s
FLD Dc .
4 : DCBIN D B B : .
- NAXVAL:  DC s 5 k
. SAE nc ¥ ( v R
Ve DCBOUT . DC ; A
DASHS . DS < 7,
DASH29
DASH27 DS
DASH36 DS § |
DASHS4 DS ! >
DASH108 DS i
DASH126 DS ° i .
x [ :
=0 %
2 E B
. . iw ;
I
< . v
. o _ ‘ i
Vs : 1
- < 4
< . » ¢ N P .

1 G A DA
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gﬂﬂﬂg;g FELEEL L

TRATS, ( *ACPTPILE', 'ORDPILE" ) 3
SORTD, ( *ORDPILE", 'ORDPILE' , XL, XTYPE, XACPER)
LEAVE

g,

-
NOGEN
ENTER

|

gsm.(ncm.-gmxu-.'x',mxn.m\x?f .
k ', (DCBSUM, *XCRWRK ', ‘0", 210, XBLK)
CLEAR,

X', Ve, W, ) )
CEARGE DEOC MDD CONTRACT 0

COMPAREL, ( XOUTTK, TEN,, L3, DESC )

READ; ( DCBORD )

EOF, (NRITESOM)

NOCHANGE, ( CONDENSE, X9LCN)* y o
SUMARISE . .

'EE]

FORMAT AND WRITE SUMMARY RECORD L@y

FORM, (1, XYPATL;, 2, XYSLN, 20, XNA9, 24, XOMB9, 28, XNCS, 32, xEs, *
40,HR9, 48, XCA9, 52, XCB9, 60, XCES, 72, XVAIC)

GANDA GET OVERHEAD CUST SUMGRY 5

FORN, (76,1009, 80, XHB9, 84, XNCO
104, XCA9, 108, XCBY, 116, XCE9, 12
WRITE, ( DCBSUN)
CLEARTAB, (-/C*, *N')
EOP, (SECHDSRT )
GOTO, ( CONDENSE )

N v b o R .

STORE, (X1, XDEPTL, 1,54) L &
PORM, (150, X1, 204, XRESP )

L

g




r
. SECNDSRT RP
. P
. R
Dc
W oc
* DS
R DC
TEN DC.
. END
START
& PRINT
REPORIVG RP
. RP
e
- ) =
b
R
e
12 Re
SAVE ' Dc
. PLD Dc
- END
* START
PRINT
REPORTVH RP
A .. 'STARIUP RP
e
re
Re
Re
re
R
R
R
RP
R RP
R
Re
RP
. RP,
RP
N RP
RP
RP
RP
i Re
*
YeET RP
| RP
“ R®

9AL3(100000)
x*oa §
NoGEN

ENTER

DWT, (X2, 2,18, 'F* )
STORE, ( SAVE, XSIZR)
STORE, (XSIZR,210)
ADD, (PLD, XLEVC, XLEVC )

SORTA,( *XCRMRK *, 'XCRWRK

STORE, (XSIZR, SAVE)
LEAVE

Prot
Fro’

NOGEN
ENTER
OPENF, ( DCBIN, * XCRNRK

*.'1',210,XBIK) /- >

DWT,(X11,52,4,C* )
DWT,(X13,60,4, 'C")

| Dwr,(X19,20,56, *A')
DWT, (X20, 48,24, *A')

DWT, (X21,76,56, *A'),
DWT, (X25, 132,18, "A")

DWT, (X27,204,6, 'A*)

DT, (X28, 150,36, *A')
DWT, (X40,1,226, *A')
STORE, ( KLINE, AXLINE)

STORE,(X40,XY40) .
READF, (DCBIN, X2 )

* EOF, (PORMAT3) "




I TLT

COMPARER, ( XLINE, MAXLINE Nnom)

OUTPUT PAGE EEADINGS

BARAR EEEEEH-!E‘AHE 337 RAIFAAARAR

SPACE,('3')

ADO, ( XPAGE,, XPAGE, 1)

FORMC, (115, *PAGE NO 1' ,125 xmz) .
WRLTE, (DCBOUT) *
FORM, (115, * RUN DATE1 ;125 , XRIND )

WRITE, (DCBOUT ) B ‘ ¥ e
FORM, (47, “REPORTING COMPANY 1 ',67,, XRPTORG )

'1',19, XTITLE,
1',114, XASOFD )

96, *ACCOUNTING DATE', 112,
SPACE,('2')

g ) e S5
mmc.(mmrr NAME®, 17,'1", 19:X26,

<%, wwrrcm (114,000
ToRe( \
mnt:,u n'bum) 4

WRITE, -
FORMC, (54, * COST ANALYSIS REPORT* )
SPACE,('1'),

. WRITE, (DcBOUIT)

PORMC, (4, DASH128) -
SPACE,('1') : C \
WRITE, (DCBOUT) ‘
FORMC, (4, 'WORK DIVISION DESCRIPTTON:',

96, "WORK DIVISION COSTING CODEi’)
PORMC, (31, X¥26, 114, XYCHRG )

WRITE, (DCBOUT)
PORMC, (4, DASH128)

FORMC, (12, ' WORK CLASSIPICATION', 42,
47, "CURRENT PERIOD COSTS®
CUST3',102, *1',107, *AF COMPLETION COSTS" )

WRITE, (DCBOUT )
FORC, (4, DAL, 42, 'T', 72, 11", 102, 11" )

!olu:,vu. 'COSTING CODE' )

FORMC, (42, *X*,52, *X',62,°X',72," 1" ,82,'T",92," "
112, '1',122,'1') . X
WRITE, (DCBOUT

)
mlchA,'cosﬂm CODE DEESCRIPTION' 42, 'I",
* VALUE'

.72,'T" , 75, "CUMUTATIVE T0 DATE ‘*

1102, X0

P




o ¥
%0
A ~ . ; -
R WRITE,(DCBOUT) -
W PORMC,(4,DASHI20,42, *I',52, 'I',62, 'T",72, ' 1" ,82,° 17,92, "=
| I'102,'1,112, 1,122, 'T') Z -
[ _RP WRITE,(DCBOUT)
! R smnx (XLINE, 19) -
| R AREA, ( XLEVC, X1, FORMAT1 ) 2
: ® mnm.(ncu.zzm FORGT, AL, FORKATS ) :
. AL R GOTO,(GET) ]
Y N
|
* . oureur cost ToTALS | E s
- 3
FORMATL  RP  COMPAREA,(X1,LEVL,FORMAT3 )
R COMPAREA,(MAXLINE,XLINE,SKIP,SKIP) L J
R PORNC,(42,'I',52,'I',62,'I%,72,'1",82,'1',92,"1' ,102, ' I* % &
| 112,°1°,122,°T') : g, i
3 R WRITE, y / . I
R PORKC,(4,X25). . calh T
R FORMC,(42,'I',52,'I!,62,'T",72,'1",82,'1',92,71',102, ' T**
112,°1°,122,'T') . (e
. RP  WRITE,(DCBOUT)
G L RP  FORMC,(4,X28) E . * ; L
i RP  BRANCH, (PORMCOST) v i
. :
*. =i ACCUMILATE TOTAL COST, LESS OVERHEAD . - i
w ‘ . !
v R nmu ( STORETOT) : B ‘
R TOTAL, (1,003, XCA3, XCB3, XCE3 )
- ACCUMULATE TOTAL COST NITH OVERHEAD :
- - .
RP  STORE,(X19,X21) e ¥ :
R?  BRANCH,(STORETOT) oo ;
R, . TOTAL,(2,XMA3,XCA3,XCB3,XCE3 ) pep <
R Gom,(GET) :
-
- oUTPUT COST 'xmh. LINES
- * * 1
- ' romwcosT R e, ( "r 52,'1",62,'T", -:z,-t-.-z,m 92,'1',102,'I** |

.uz.-: 122,°1°)
STORE, (XCA9,X10)
STORE, (XCB9, X11) L

EEEEEEEEEEEECER

92)
(10,xvnu: u,)uo)
m (XCB8, HUND, )
DIV, (XICE8, XCBS, X10)
NPT, (XCB7,XCES, X3 ) / #

GLEAR, ( XVALC, XCA9 ) / R .
DIV, (XVALC, XCB7 , HUND ) / i

STORE, ( XCA9; X3 ) AcTUAL .

DIFF, (9, 'C’,XOUT, 62) o
“FORMC, ( 44, XVALC, 54,X3) | K .

i
i
|
|
i

= 3 S e P o
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COSTS READY FOR ACCUMUTATION

»
.

|

STORE, (XCE3,X13)

E
:
:
;
|
i

PORNC, (4, DASH120)

FORMAT3

FORMC, (42, '1',52, '1',62,7 1,72, '1",82;* X", 92,
/112,'1',122,'T")
WRITE, ( DCBOUT'

0z, 1%

STORE, (X20,XCA1, 1, 24) :

42,°00,52, 10,62, ° 1,72, ' 11,82, ' 1", 82, "1 102, "%

112,°1°,122, ') 8

WRITE, ( DCBOUT)

FORKC, (6, “TOTAL, COST L2SS CVERREAD AND vmﬂ')

'BRANCH,  PORNCOST)

FORIC, (4,DASH128) |

PORMC, (72, *I',82,°L",92, "
WRITE, (DCBOUT) *

433348 3338 3"

03, '1",112, 1,122, 'I')
|

- PROCESS OVERMEAD COSTS AND PROFIT
- v .

UB,(X11,XCB2,XCB1) - - . .

0) .y
FORMC, (42, X°,52,° :usz,‘:','ﬂ,'r' *.92,°10,102, ' 1%
£112,'1',122,'T")
WRITE, (DCBOUT)

3 3343 IRAIA

COMPLETE TOTALS . &
. - s

RP STORE,(X19,0002,1,28) "

i
!
i
i




L
!882858885!!!!!!‘ 8 ﬂ‘l!! H!I‘Hl 3%

MAXLINE
DAsHI2@

g

“Yomec, (42,1, 52,

s s -
‘62,'1",72,'1",02, 1,92, '1',102, 'I'¥

J112,°1°,122,°1')
WRITE, ( DCBOUT) . .
PORNC, ( 6, "TOTAL COSTS" ) |
BRANCH, ( FORMCOST

., )
PORAC, ( 4, DASH128)

,112,'17,122, °I")
WRITE, ( DCBOUT )
EOF; ( EMDRPT ) ¢ N
CLEAR, ( XMA2, XCA2, XCB2 , XCEZ, XMAL, XCAL , XCBY', XCEL, XVALC )
GoTO, ( SKIP) b A

+62,'1',72,'1",82,'1",92, '1',102; ' I'%




|

FABEAATABIRIIRIATAAIIAAAIAGAGR 'uagg 33

A7
A9

"B ALALLEH
|

RP  SORTA,( 'ACPTPILE’, 'ORDFILE',X9LCH, XACPER)

Stmave

CLEARTAB, ( 'C', )
CLEAR, (XEOP )

OPENF, (DCBIN, 'ORDPILE', ' I',XSIZR,XELK)
OPENF, (DCBOUT, 'WORKPILE® , '0',87, XBIK)
READ, (DCBIN)

EOF, (A10)

* COST, (15, ‘H','T*)

READ, (DCBIN)

)
CLEAR, ( XCA9, XCB9, XCE9, XCRS )
EOP, (A8) 5
NOCHANGE, (AL, X9LCN )
PORM, (61, XCE8, 65, XCB8 )
'COMPAREL, ( XYACPER, XASOFP, A7,A9)
'COMPAREL, ( ZERO, 1 ,A7,A9)
PORM, (37, XCA9, 45, XCR9, 49, XCA7, 57 XCR7 )
PORM, (1,XYILCN, 19, )]

)

it

!




3355398833 a8 A% !lilﬂgg‘ !Rﬂilliilllli

9
®  ror,(A0) )
: bt A
Al0 T RPY
"~ .
=t .
t | bc .
zp0 " DC .
save, o
DCBIN D .
WAXVAL © DC
DCBOUT  DC
) -
*  samr §
PRINT NOGEN
REPORIVE
ADD, (PLD, XLEVC, XLEVC )
.. STORE, ( SAVE, XSIZR)
7 m.(nmﬂ) &
DwT, (X2,1,18, ‘A ) '
g Dwr, (13, 19,18, °A* Y
SORTA, ( *WORKPILE", 'WORKPILE',X2,1,PLD,X3)
STORE, ( XSIZR, SAVE) 2
i STORE, (XPLGZ,1)
LEAVE -
o ro - . v
* sAVE ro - i . \\
o . \
! \

woGEN L w“ \

ENTER
l:.lu,(m,nm XPAGE , XOONT, XSLCN, XTSLCN )
A')

DwT,(X20, 37,4,
DWT, (X21,45, 4,




STORE, (XILQN, X2, 1, 710) .
DESCC, (XILCH, X10) ¢ o
COMPAREL, (XCONT, X1.1, GETCORPT BL )

STORE, (XCONT, X11)

3]
. BBYRABRER
R4

?
]
i
g
8

BLAMK, (XOUT) |
SEACE,('3') |
FORIC, (115, *PAGE NO 1,125 , XPAGE )

WRITE, (DCBOUT)

FORSM, (115, * RUN DATE ' ,us,xwm) v
WRITE, (DCBOUT)| & "
FORMC, (47, * REPORTING COMPANY) ' .57 XRPTORG ) s

seAcE,('1') | !

WRITE, ( DCBOUT ) » >
PORMC, (4, ' PROJECT KANE', 17, '1',19,XTITLE, * L
96, * ACCOUNTING DATE', 112, 1 *,114, XASOFD)

SPACE,('2')
WRLTE, (DCBOUT )
FORM, (4, 'CONTRACT NNIE',17,'1',19,K11, *
36, *PROJECT. DIRMTTON: ', 114, X32AM )
- WRITE, (DCBOUT)
FORM, ( 4,DASH128)

, (DCBOUT) .
PORM, (50, 'WORK DIVISIONS CASH FLOW REPORT')

96, *WORK DIVISION COSTING CODE:* )

FORMC, (31,X12,114,X13)

WRITE, (DCBOUT) . »
* rome,(4,0Asmi2e) | . .

WRITE, (DCBOUT) .

FORM, (13, *WORK. cuua&rla\-nw 42,'1',52, .

*CURRENT PERIOD COSTS',02,

39399 RAJIIVIIISN FAB AIIIIIARAD

90, *CUMJLATIVE TO DATE mm' 122,'1')

RP  WRITE,(DCBOUT) ) H
1] RP . PORM,(4,DASH11S,42,'I',82, 'I',122,'I',123, 'EXPECTED" )
7 o ¥ .
B RP ' PORM,(4,'COSTING CODE',42, ‘1',43, 2 s
. ACTURL!,62, '',64, ‘ACTURL' (72, T*,* .

fIY,94,




gooone

AZA .

+ 'EXPENDTR, ' )
DESCRIPTION ) ~
.52,'1", *
‘I'463, EXPBOTR. 72, 1,73, *DEPICIT® ,

BriumG:, & *,93//DISBIRS. *,102,°T", -
103, *EXPENDTR. ', '/113, 'OEPICIT,122,'T")
WRITE, (DCBOUT
FORM, ( 4,DASH128)
FPORM, (42,°T*,52,L",62,'T",72,'L" 82, 1", 92,'T" .
102, *1',112,'1',122, 'I')

" WRITE, (DCBOUT)

STORE, (XLINE, 0)

COMPAREA, ( MAXVAL, XLINE, H1 , H1)
FORM, (42,'I",52,'T",62,'",72,'T",62,'T" ,92,'T",
102, *1°,112, '1',122,

FoRa, (42, I0,52,1°,62,°10,72,'T",02,"1",92, 1",
102, *1°,112, '1',122,*1')

rORMC, (4,X3 )

WRITE, (DCBOUT)

FORAC, (34, XR8, 104, XCAS, 114, X308 , 124, xc28)
CLEAR, (X009, XCRS, XC08, XCRS )
coNPUTE, (8, *C") i
CLEAR, (YCAS , XCBS, XICEB) - . :
P, ( XCAB, HOND, XVALC ) :
DIV, ( XCB8, XCAS,X22 )

¥PT, ( X2, XCB, XCAS )

DIV,  3C8, XCES, EUND ) .
STORE, (XCR,, XVALC)
FORIC, (44,3058, 04, XC8)

)
42,305,010 ,62,'1" ,72,' 1" ,82,' 1" , 92, 'T",
112, 1122, 'T)

m(m.mmmmmmmm)
ADD, ( XLINE, XLIME,3 )




GREBERERERRRIIZIINIAIG § AIIIZ 3 I3 AZ AR

m.(m,x{m) L

PORM, (4, DASHI28 )
PORM, (42, 'T',52, '1';62, *1',72, *I',82, *1',92, ' I",
102,'1*,112,'I%,122,°I" )

R 1',62, '1',72, *I*,f
*I‘,112,'1'122,'T")

L, 014,92, 71,102,

(. )
ORI, ( 16, 'TOTAL' , 44, XCCS, 54, XCR7, 64, XCAT, 74, XX07,
84,XCRS, 94,XCRS , 104, XA, 114, XC06, 124, XCZ5
11,52, 1,62, "1',72, "' 82, *1',52, 1/,
xedi2, 0T, 122, '1')

WRITE, ( DCBOUT) .
FORM, (4, DASHL28 )
WRITE, ( DCBOUT)

EOF,(L14)

GOTO,(L2)

OF REPORT ROUTINE

“seace, (31

STORE, (XSIZR, SAVE)

- MRITE,( DCBOUT)

WRITE, ( DCBOUT )
CLEARTAB, ('N', *N",'V', 'C")

*

i
i

i
i
|




RERERAERA FATSAABANALRANRARHARHARE

XLEVC,2) H
CLEARTAB, ( 'M','N', 'B','X",
2

W, (X1,1,1, 'B'),
2N

DWT, (X6,32,4,'C" )
DWT, (X8,40,4,'C" )
DWT, (X10,48,4,'C" )

DWT, (X40,1,226,'A" )

STORE, (XLINE, WXLINE)
STORE, ( X40, XY40)

STORE, (XY28,X28)
STORE, ( XYCHRG, X25 )
COMP

AREA, ( XEINE, MAXLINE, FORITL )¢

e,

ey

AR A A7,




E3A3% BAASAERAASE FARASRARAEEE

B8 3% RR

,(xms: XPAGE,1)
PORMC, (115, 'PAGE NO 1',125,XPAGE) B
WRITE, ( DCBOUT )
FORMC, (115, 'RUN DATE: *,125,XRUND)
WRITE, ( DCBOUT )
mm:,(w REPORTING COMPANY: ' ,67,XRPTORG)

Y
*ACCOUNTING mm',uz.'x',no,nsam)

) e
FORNC, (4, 'PROJECT NAME', 17, * 17,19, XTITLE,
96, 'PROJECT DURATION:',114,XSPAN)

. (DCBOUT)

FORMC, ( 4, DASH128) . .
WRITE, ( .

FORNC, (54, ' CONTRACT CASH FLOW REPORT")
SPACE,( *1')

wm'z (DCBOUT )

. FORMC, (4, DASR128)

SPACE,('1')

WRITE, ( DCBOUT ) )

PORKC, (4, L9,
DE:’) :
PORMC, ( 26,X¥28, 114, X

FORMC, ( 4, DASR128 )

[

COSTING COX

90, 'CUMULATIVE TO DATE COSTS',122,*I")

, ¢ DCBOUT )

FORMC, ( 4, *COSTING CODE',42,DASH90,42,'1',82,'T",
122,'I',123, 'EXPECTED' )

WRITE, ( DCBOUT )

FORMC, (4, 'COSTING CODE DESCRIPTION®,42,'I',52,'I',
122,°'1')

62,'1',72,'1',62,°1",92,'1',102,'I" , 112,
WRITE, ( )

FORMC, (7, *NORK DIVISION COSTING CODE',42,'I',43,
*PROGRESS"', 52, 'I',54, 'ACTUAL', 62, ' T G
73,\SURPLUS/ ", 82, *I*,83, 'PROGRESS', 92, 'I', 94,
*ACTUAL',102, 'I', 104, "ACTUAL’, 112, 'I',

113, 'SURPLUS/ 122, 4I',123, 'EXPENDTR. ! )
WRITE, ( DCBOUT )

PORMC, (7, *WORK DIVISION COSTING CODE DESCRP.')
FORMC, (42, 'I',43, 'BILLING' 52, 'T'
53, 'DISBURS. ",62, ‘I*,63, 'EXPENDTR. ', 7
82,'I',83, 'BILLING' ,92,'I", szl-pxsnmu 10;
103, 'EXPENDTR. * /112, 'I',113, 'DEFICIT", 122,'1')
WRITE, ( DCBOUT),

FORMC, 4, DASH128 )

FORMC, (42, 1',52,°1",62,"T",72," 1", 82, T
102,

I';112,°1',122,°'T")

02,010,

-

ACTUAL',72,'I', % "

1,73, 'DEFICIT', *




FORMAT2

2R3

CEE R E R L EEEE L L EEEE LR

100 J

'WRITE, ( DCBOUT )
STORE, ( XLINE, 21)
COMPAREA,, ( XLEVC, X1, FORMATL )
COKPAREL, (XCB1, ZEHO, FORMAT3 , A2, FORMAT3 )

coro, (GET) -

CEEEE ]

OUTPUT COST TOTALS

COMPAREA, (X1, LEVA, A6 ) | §
COMPAREA, (MAXLINE, XLINE, SKIP, SKIP)
FORMC,(42,'1",52,'I',62,'1",72,'T",82,'1",92,'I", *
102,°'1',112, °X",122, ') | )
WRITE, ( DCBOUT }

COMPAREA, (X1, LEVA, FORMAT2, PORMATZ ) § .
2,'1",72,'1',82,71",92,'T', - . %
‘102,'1',112,°1',122,'1') |

FORMC,(7,325)

WRITE, ( DCBOUT ) *

ADD, ( XLINE,XLINE,2)

FORMC, (7,X28) L

BRANCH, ( FORMOOST) . 5= .

BRRRE BRR RAIR
3

ACCUMULATE WORK DIVISIONS COSTS “

STORE, (XMA3,X3)

SToI
STORE, (XCE3, X13) ¥
STORE, (XCR3,X18) ;
TOTAL, (2, X0A3, XMHE3, XMR3, XCA3, XCBI, XCE3, XCR3 ) |
TOTAL, ( 7,XCE8 )

7 S

»

STORE, (X19,XMAZ,1,24)
STORE, ( X20,XCAZ2,1,24) -
BRANCH, ( FORNTOT )
CLEAR, ( XMAZ, XME2, XMR2 , XCAZ, XCB2, XCE2, XCRZ , XCE7 )




a7 FORKC, (42, 'I',52,'I',62,'1",72, 1,82, ' 1", 92,
102,'1',112,'1",122,'I*)

FORMC, (4, X25)

WRITE, ( DCBOUT )

‘FORMC, (42, '1',52, 'I' +62,'1',72,"1",82
102,°'1',112,°1",122,'1*) _
FORMC, ( 4, X28) §

WRITE, (DCBOUT) - * '

ADD, ( XLINE, XLINE, 2)
GOTO, (GET)

BRWA RBRAR BRAR

* 'OUTPUT COST TOTAL LINES 2 i

STORE, (X19,X21)

~ MPY, (XCA9,; HUND, X18 ) :
DIV, (XCAB,XCA9,X10) - = .
MPY, (XCC8, XCAS, X3) . .

DIV, (XCES, XCC8, HUND)

FORMC, (44, XCE8 )
FoRKC,(42,°'1',52,'1',62,'1",72,'1",62, '1",92,°I", -
102,'1',112,'1',122,'I' ) =

* PORMC, (54, X5, 64, X3, 84, X18, 94, X8, 104,X10,124,X13)

SUB, (XCA9, X5,X3 )

FORMC, (74, XCA9 ) .

SUB, ( XCA9, X8,X10) .
FORMC, (114, XCA9 ) : i

BABFAARA BAAABER

WRITE, )
ADD, ( XLINE, XLINE, 1) . .
. .

-
PORMAT3

s'mlg (xz0,xA1,1,24)

FORKC, (42, 'I',52,°'1",62

',112,°1%,122,°I")
)

1,92,'T’, *

FORMC, (4, DASH128)

FORMC, (42;'I',52,'1',62,'I"',72,'I", 8. 1,92,

mz,'x'.uz.’l',uz, ) . B

nm (DCBOUT ) i &
PORMC, (42, 'I',52, -t',ez.’x- 12.':' ‘r',92,'1, e

»112,'1%,122,'I") R i

B3 B33 IIIRIBR/AAA

T



102
RP . WRITE, (DCBOUT)
RP . PORKC, (16, 'CONTRACT TOTAL',44,CES)
, R ERANCH, (FORMIOT) '
- RP . FORMC,(4,DASH128) . - ”
) R , (DCBOUT) 3
RP  EOP,(ENDRPT) -
: RP  CLEAR, (XA1,XMEL,)MRL, XCAL, XCB1,XCE1, XCRI, XCES )
+ RP. GOTO,(SKIP)
¢ B .
" - 2D OF REPORT
f’ ’ ENDRPT - RP SPACE,('3') .
i ¥ RP 'WRITE, ( DCBOUT )
A » CLEAR, ( XEOF , XPAGE, XLINE ) P
R LN, RV, W) . as %
L )
g R
EA nc
LEVL DC. 4
2RO bc N
HOD oc
DCBIN  DC
DCBOUT  DC
MAXLINE DC . .
DASHO DS ! &
DASH128 DS £
o
PLAG oc - \
" o, "
- .
; , )
n




§

CLELLL LY llilil_lﬂﬂ‘ilﬂﬂi!ili!!iﬂlﬂﬂﬂz

’ R . i
OPENF, (DCBIN, 'XCRWRK  *, 'I',210,XBIK)

£
il

e
OmRY

DWT, (X10,48,4,°C") XCAS TO DATE
wr.(m 52,4,°C") xcBe
xczs

STORE, ( XLINE, MAXLINE )
STORE, ( X40,X¥40)
READP, (DCBIN, X2)

EOP, (B1)

COMPAREA, ( LEVC, X1, GET )

RP  SPACE,('3')




3333 ‘RARIIARARIIZIRZ AR IIAVRANR

RER

Ll

- - R

RP

Ll

o RP

RP

RP

a2 "Re
*
-

mmn “re

04, 'ACTUAL'
.,ua, suuws/' 122,41°,123, 'EXPENDTR. * )

104

FORMC, (215, "PAGE NO 1',125, XPAGE)
WRITE, ( DCBOUT )
125,XRUND)

FORMC, (47, 'REPORTING CONPANY: *,67, XRPTORG)

SPACE, (1) .

WRITE, ( DCBOUT ) ; 4

FORKC, (4, 'PROJECT NAME', 18,7 20, x-nnu, : -
96, *ACCOUNTING DATE', 112, ' *, 114, XASOFD)

SBACE, (*2")

WRITE, ( DCBOUT )
mnc,u. *PROJECT NUMBER, ' ; 20, XYCHRG, *
96, ' PROJECT wn'uun'_,xu.mm)

WRITE, ( DCBOUT )
FORMC, (4.msmzl)

WRITE,
FORKC, (53.'Em casn rmn REPORT" )
spu:: 1y -

(Dcmour ) . . .
mn!:,(ss.'(ur CONTRACTS)* ) . ' cT
» (DCBOUT )
FORMC, ( 4, DASH128 ) .
SPACE,('1') -
¥RITE, (CB0UT)
(18, 'CONTRACT' ,42,'I*',52, 'CURRENT PERIOD COSTS', *
-z,-x /50, "CUMULATIVE TO DATE COSTS',122, 'I')
'WRITE, ( DCBOUT )
FORMC, (4,DASH110, 42, *1°,02, '1",122, '', 123’ 'EXPECTED" )
WRITE, ( DCBOUT )
FORKC, (4, 'COSTING CODE',42,'I*,
‘PROGRESS', 52, I'.S.. 'ACTUAL' SZ,'I',GQ, m',vz,
.83, 'PROGRESS* , 92
#112,°1°,

L (
PORMC, ( 4, 'COSTING CODE DESCRIPTION') -
*BILLING',52;°I',
*pISBURS.',62,'I',63, 'EXPENDTR. *,72,'I*, 73, 'DEPICIT" , *
i 3 3, *BILLING",92,°I',93, 'DISBURS.',102,'I", *
EXPENDTR. ', 112, 'I',113, nuxz:n',xz:,"x')

ncaouT) ¢ o Bl
FORMC, (4, DASH128 ) ke
FORMC, (42, 'I",52

1°,62,'I",72,'1',82,'T

92,'1", -

) o
COMPAREL, ( XCB1, ZERO, FORNAT3 , A2, !om:) ks
GOTO, (GET)

OUTPUT COST TOTALS

COMPAREA, (MAXLINE, XLINE, SKIP,SKIP)




COMPAREA, (LET, X1,74)
GoTO, (BL)
COMPAREL; ( XMA2 , XMA4,C1, C).)
* SUB, (YOS5, XMAZ, XMA4 )
SUB, (XCAS, XCA2 , CA4) N b,
SUB, (XCBS, XCB2 , XCB4 ) 1 L
SUB, (XCES5, XCE2 , XCE4 ),
'BRANCH, ( TOTVAL )
SUMADD , ( XMBS , XMB6 , XMBS )
FORMC, ( 4,XY28, 44,1085 )
TOTAL, (1,XM85 )
‘CLEAR, ( XMBB, XMB6, XMAS , XMBS , XCAS , XCBS, XCES, XMA4, KCA4,  *
XCB4, XCE4)

c1

‘TOTAL, ( 2, XMA3, XME3, XMR3, XCA3 , XCB3, XCE3, XCR3 )
: . CLEAR, (XMA3,XME3, XMR3 , XCA3, XCB3, XCE3, XCR3 )

TOTAL,  1,J0A2, XME2, XMR2 , XCAZ , XCB2, XCE2 , XCRZ )

GoTO, (GET) : . i

B3BIABAL A9 SRNAAANRNSEE IEEEEOEEGEENAVEEEEYEER

* OUTPUT COST TOTAL LINES 5

.
FORMCOST RP  FORNC,(42,'L'52,'I',62,'I',72,'I';82,'1",92, 'I", w
112,°'1%,122,'1")
RP  FORMC,(54,X5,64,X3,84,X18,94,X8, 100.!10.;2»‘!“!)

i




106

SUB, (XCA9,X5,X3)

FORXC, (74,XCA9)

SUB, (XCA9,X8,¥10)
@FORMC, (114,XCA9)

WRITE, ( DCBOUT )

ADD, ( XLINE,XLINE, 3)

RETURN

CEEEEEE

* . . CURRENT PERIOD VALUE TOTALS

" STORTOT

STORE, (XMA8, X3 ) . T
STORE, ( XCAB,X10 ) -

STORE, (XCBE,X11)  *

STORE, (XCE8,X13)
mmnu(munun

* COMPAREA, (X1,LEVA,A3,A3) . % -

;
.s
s
.é
§

B3 m.(m)

STORE, (X18, XVALC ) .
STORE, (X3,

333383888 3389 ABAFREE CEEEEEEELEEEEL
I
£
!
:
f

FORMATI
1',72,'1"

1,92,'1,




‘ ! WRITE, (ncaovr

roRuc, (42, °1',52,°1°,62,'1',72,' 1", 82,°10,92, 1",
102,'I',112,'1',122,'T")

WRITE, ( DCBOUT) o

PORMC, (16, 'PROJECT TOTAL' , #1581 )

5888888838588888333353 9 933339993399888 AN

STORE,(X11,XCB1) _
STORE, (X13,XCE1 )

|, STORE, (X18,XCR1)
BRANCH, ( PORMCOST )
FORMC, (4, DASH128 )

| WRITE, (DCBOUT)
EOP, (ENDRPT)
CLEAR, (XMA1, XMBL, XNEL, XMR1, XCAL, XCBL,. xz:.,n:u)
GOTO, (SKIP)

oF REPORT

!?A‘z ('3*)

, (DCBOUT) .
cxnk,(mrmuzn. ) :
CLERRTAB, (K", "N, VN W)
CLOSEP, (DCBIN)

LEAVE

\

LY

EE
3




&

SRR BPACE,('3")

83389389 A3 ABAABAAIARRIRNIAGITAAR

108
b3 .
| " :

PRINT NOGEN
ENTER ¢
OPENT, (DCBIN, 'XCRNRK ', *I',210,XBIK) x

| STORE, ( DCBOUT, XODCB ) - §

! CLEAR, ( XPAGE, XLINE, XEOF, XCONT')
SUB, (MAXLINE, XMAXL,, @ )
ADD, ( LEVA, XLEVC, 1) n
ADD, ( LEVL, XLEVC, 2 ) -
CLEARTAB, (.'N', ‘N', 'B*, ‘X', *V', 'W', °C")
Dwr,(x1,1,1,°'B') PATL % . &
DT, (X2,2,18, 'F') oLcN .
DWT, (X3,20,4, 'C' ) XA CURRENT PERIOD ACTUAL
DWT, (X4,24,4, °C") JME9  TO DATE APPROVED CLAINS

DWT, (X8,40,4, 'C' ) JORS TO DATE DISBURS.

DWr, (X10, 48,4, °C" ) XCA9  TO' DATE ACTUAL
DWT,(X11,52,4,'C") XCB9' BCWS AT COMPLETION
owr,(x1e,72,4,'C') © VALUE AT COMPLETION
DWT, (309, 20,56, 'A* )~ ALL ABOVE COST PIELDS ¢
DWT, (X20,48,24, ‘A" ) _ABOVE COST ONLY PIELDS i
oW, (ﬂ1,75 5‘, 'A') ‘COST PLUS GE&A TOTALS(AS u_ovz)

A').
DWT, (X40,1,226, A" )
STORE, ( XLINE, MAXLINE )

STORE, (X40,XY40)

)
COMPARER, ( XLINE, MAXLIME, PORKATL )

OUTPUT PAGE HEADINGS

RP ' ADD,(XPAGE,XPAGE,1)

S o L it gt s




xap

ARAA Eaiﬁ_ﬂﬁﬁﬁiﬂ ABIARIIRARR

o 109

PORMC, (115, 'PAGE NO 1',125,XPAGE)
'WRITE,

FORMC, (115, 'RUN DATE: ', 125, XRUND) ' J
WRITE, (

FORMC, (47, *REPORTING COMPANY: ', 67, XRPTORG)
SPACE,('1')

WRITE, ( DCBOUT)
FORMC, (96, ' ACCOUNTING DATE',112, 't ,114.nsom)
SPACE, ('2')

)

mxu: (4, 'PROJECT NAME',17,°1",19,XTITLE, o
» 'PROJECT DURATION: *,114,XSPAN)

wnm (DcBour)

FORMC, (c msmz-)

-WRITE, ( DCBOUT
FORMC, (49, ' CONTRACT m%mmm nmm-).

SPACE, (~1 )
WRITE, (
mm-:,u,numzl)
SPACE,('1')

WRITE, ( DCBOUT) .
FORMC, (4, 'CONTRACT OR C.0. DESCRIPTION:',34,XY28, . ®
XYCHRG )

OR
82, 'CONTRACT OR C.0. COSTING CODE:*,113,
WRITE, ( DCBOUT)
FORMC, ( 4, DASH128,
WRITE, ( DCBOUT )
FORMC, (4, 'WORK D)
APPROVED

SION COSTING CODE',52,°'I',62,'I", *
TO THIS PERIOD',102;°I',109, *

R ) -
RP RK DIVISION COSTING CODE DESCRIPTION', b
CONTRACT" , 62, *I*,63,DASHES, 102, 'I" )

R®

R® RK CLASSIPICATION COSTING CODE!

. . 7:.'x'.73, *APPROVED" , *
,92,'I",98, 'BOLD", 102, 'I',106, '80.",  *
112, °I’,113, 'COMULATI-*, 122, 'I',124, ' AMOUNT' ) x

RP | WRITE,(DCBOUT) -

RP | PORMC,(7,'WORK CLASSIPICATION COSTING CODE mckmww -
83, 'DISBURS. ', 92, 'I',95, 'BACK',102, 'I',103, ' COMPLETE',
112,°I',113, 'VE CLAINS',122,'I',124, 'PAYABLE' )

RP WRITE, ( DCBOUT )

RP * PORNC,(4,DASHI28)

RP i92,°'1°,102, 1", -

B

R®

RP

RP  COMPAREL, ( XCBL, ZERO, PORMAT3 A2, mm'ra)

R 0OTO,(GET) ¢ .

OUTPUT COST TOTALS [




¥ : [ 110

COMPAREA, (X1, LEVA,AS )

RP  COMPAREA, (MAXLINE, XLINE, SKIP, SKIP)
COMPAREA, (X1, LEVA, PORMAT2,, FORMAT? )

PORNC, (52, °1°,62,"1",72,'1",62, 1,52, '1", 102, °T",,
12,'1',122, 1)

WRITE, (

[

) .
mmc.(sz,'x',sz,'l:','rz,'x'.u.'I',sz,'x‘,mz,'x'.
112,°'1',122,'T"),

FORMC, (7,X25)

35REEEE 8% %R

R®

RP

R®

RP

R®

RP

RP

RP

RP

RP.  STORE,(X4,XME3)

RP  STORE,(XB,XMR3)

RP  STORE,(X10,XCA3)

RP  STORE,(X11,XCB3)

RP  STORE,(X18,XCR3)
‘ " RP  BRANCH, (FORMIOT)

RP

RP

RP

RP

r®

RP

L

r®

R®

L

RP

RP

RP

RP

R®

73y . -

FORNC, (52, ‘I*,62,'I",72,°1",82,°1",92,°1",102, ' I",

112,'1',122,'1") v

WRITE, (DCBOOT ) Y |

FORNC, (52, '1',62,'1',72, 1,82, '1',92, 'T', mzi'r',

uz.'x',xzz,'l') A
PORKC, (4,X25) |

WRITE, ( DCBOUT )

PORMC, (52, 'I',62,'I",72,°1",82,'1",92, '1",102, ' I",

112,°'1',122,'1")

TOTAL, ( 3, XMA4, XNR4, XCA#, XCB4, XCR4, XHES )
CLEAR, (04, JMR4, XCA4, XCBA4, XCRY)
TOTAL, (1, XMA3, XNE3, XMR3, XCA3, XCB3, XCR3 )




383AERRARARAE

SRIRAIRA -

* PORMC, (64, XCC9) - )

m

PORMC, (52, '1',62,"
102,'1°,112, 1,122, 'I' )

* PORMC, (54,X11,74,X4,84,X8,114,X18) i =

SUB, (XCB9,X4,X8)
,(XcC9, 18, X8)
,(94,XCB9, 124, XCC9) B oa
MPY, (XCB9, X4, THOUS )
DIV, (XCC9, XCB9, X11)

MPY, (XCBS, X18, THOUS
DIV, (XCC3, XCBY, X11)
PORMC, (104; XCC9)
WRITE, ( DGBOUT ) i

ADD, (XLINE,XLINE, 3 ) " » =

mmmﬁwmé .

399838 RARFAAAT A% A8

PORMC,(4,DASH128) . DI
FORMC, (52, '1°,62,'I", 71,':',-2,':"w,'x',mz.'x
112, °1°,122,'1*)
WRITE, (Dcawr)

|, ( PORMTOT ) - = 'y
FORMC, (4, DASH128 ) 7 i
CTE, (DCBOUT )
EOF, ( ENDRPT )
.(mmmmlmm‘l m)
GOTO, (SKIP) |

END OF REPORT ROUTINE |

XPAGE; XLINE) *

LCNY L NG Ve, W)

CLOSEF, ( DCBIN) %
LEAVE

Po!
ror




~

o

o

‘. BRRBBRRRRRR




I

e
ﬁ%%%?

PRINT NOGEN 5

)
DWT,(X18, 72,4, 'C") VALUE AT COMPLETION :
¢ DWT,(X19,20,56, "A') . ALL ABOVE COST PIELDS, - G
* +DWT, (X20, 48,24, 'A") ABOVE COST.ONLY PIELDS &
DWE, (X21,76,56, *A') COST PLUS ‘GSA TOTALS(AS ABOVE),
DWT, (X25,132,18, 'A') CHARGE NUMBER
‘DWT, (X26, 186,18, "A" ) CONTRACT NAME s .
DWT, (X27,204,6, "A') *
DWT, (X28,150,36, 'A") CHARGE NUMBER DESCRIPTION .
Dwh,(X40,1,226, *A" ). B &
‘STORE, ( XLINE, MAXLINE ) .
* . F
o 7 GEr | STORE,(X40,XY40) . *
5 'READF, ( DCBIN, X2 ) .
EOF, (A6 ) 4

s'mnz (X¥28,; na) P v

CEEEEEAL] 333ﬂaﬁﬁﬁﬁ%ﬁ%ﬁ%%%%%ﬁ%ﬁﬁﬁﬂﬂ

x25) -
w\m\m (XLINE, MAXLINE, PORGATL ) - o
R OUTPUT PAGE HEADINGS b5 : Y 03

—~ 4
SKIP: R * SPACE,('3') .
©RP  ADD,(XPAGE,XPAGE,1)




- = 14
RP  FORKC,(115,'PAGE NO. :',125,XPAGE)
RP . "WRITE,(DCBOUT) i 3
RP FORKC,(115, 'RUN DATE:*,125,XRUND)
RE WRITE,(DCBOUT)
RE  PORMC,(47, 'REPORTING'COMPANY: " +67,XRPTORS)
KB BSPACE,('1") . 2 b o8
RP  WRITE,(DCBOUT) ] :
RP . FORMC,(4, 'Pm NAME',18,'1',20,XY28)
. RP  FORMC,(96, ‘ACCOUNTING DATE', 112, ":", 114, XASOFD)
RP  SPACE,('2')
RP  WRLTE,(DCBOUT)
RP  * PORMC,(4, ' PROJECT NUMBER:',20,XYCHRG,
96, 'PROJECT DURATION: ', 114,XSPAN)”
RB WRITE, (DCBOUT * ~
Re  FORMC,(4,DASWZ8) | . .
RP 4 ) N
) L3 mm(u,'mmmmws REPORT* )

RP  SPACE,('1") Wi

L RP | 'WRITE,(DCBOUT) ', 3 2 ;3

. RP - FORMC,(4,DASHI28 ) = s b
RP  SPACE,('1’ ‘

g RP .+ ( DCBOUT ) r =

= ¢ RP , ‘P’:&.(an-m ING CODE? ,52,°I',62,'I", *

67, 'APPROVED CLATMS TO\THIS PERIOD',102,'I',109, *

.53
é

mm)
FORMC, (7, * CONTRACT ‘R CHANGE ORDER COSTING mnz'
53, *AMOUNT",62, °I",66, '80.',72,.!
ACTUAL",92, *I',95, 'HOLD' 102, 'T", ms ‘30,
112, °T",113, 'CUMULATI=* , 122, ' ", 124, "AMOONT )

3 )
FORMC, (7, " CONTRACT OR CHANGE ODDéR COSTING CODE DESC.',; *
52,'1',62,'I',63, 'COMPLETE',72, 'I',74, 'CLAIMS ', 82, 'L
83, 'DISBURS.},92,'I',95, 'BACK",102, 'I", 103, 'COMPLETE", *
112,'I',113, 'VE CTAINS*, 122, 'I', 124, ' PAYABLE" ) [
WRITE, (DCBOUT) g
FORMC, (4, DASH128 ) N i
FoRIC, (52, '1',62,°1',72,'1",62,'1",92,'1',102,
“12,'1',122,'T) e
" WRITE,

23

)
COMPAREL, ( XCBL, ZERO, PORMAT3, A2, FORNAT3 )
GOTO, (GET ) L

OUTRUT COST TOTALS E & § e

33338 BAR

COMPARER, (X1, LEVA, AS) - R
y B R COMPAREA, (MAXLINE, XLINE, SKIP,SKIP)
\ B . . COMPARER, ( X1,LEVA, FORMATZ , FORMAT?Z )

3
g ;
B

]




*

FORMAT2

as

1Y

: 3A83A848 3R B

B3BIIRR F3B ®R EBEEEEEEE%%E@@%E#%EH

us

FORMC, (52, 'I',62,'1",72,'1",82,'1",92,'T" ,102,'I",

|112,'1',122,'T')

WRITE, (DCBOUT )
FORMC, (52, °1°/62, ' 1,72, X" /82, T, 52,
112,°1',122, '1')
PORMC, (7,X25)
WRITE, ( DCBOUT)

STORE, (XME4, X8)
STORE, (X19,X21) . -
STORE, (XA, X3) 8 :

STORE, (XCR4, X18)

'BRANCH, ( FORMTOT) i
am(m)ﬂmmzmamsmszms)
EOF, ( FORMATS3 )

COMPAREA, (X1, LEVA, FORMAT3 ) *
PORMC, (52, "1+ ,62, *1',72,"1*,82,'1°,92,'T", 102, T",
12,'1',)22, ' 1')

WRITE, (

)
PORMC,(52,'1',62,'1",72,'1",82,'1",92,'I",102,'I ",
112, °1°,122, 'T')

FORMC, (4,X25)

= 9
*,62,"1',72,'1",82,
")

x1)
TOTAL, (3, XMA4, XHR4, XM, XCBA, XCRY, XME4)
CLEAR, (A4, XE4, XMR4, XCA4, XCB4, XCR4)
TOTAL, (1, X3, YHE3 , XMR3, XCA3, XCB3, XCR3)
GOTO, (GET)

OUTBUT COST TOTAL LINES

v.92,'17,102,0 17,




AIBIAAIABIBIAT BF B,
8
2

STORE, ( X19,X21

12,°I',122,° 1)

FORKC, ( 54,X11, 74,X4, 84,X8,114,X18)
SUB, (XCBI, X4, XB)

SUB, (XCC9,X18, X8)

FORKC, ( 94, XCB9 ; 124, XTC9)

MPY, (XCB3, X4, THOUS )

DIV, (XCC9, XCB9, X11) *

PORMC, (64,X°C9 ) :
MPY,(XICB9,X18, THOUS ) |
nxv.(m XCB9, X11)

EEEEEEEEEEEEE- -

PROCESS COMPLETE TOTALS

FORMC, ( 4,DASH1.28. v
FORKC, (52,'T!, 62,'1°,72,'T", 82,1, 92,
112,'T°,122,°I°)
WRITE, ( DCBOUT )

FORNC, (52,'T",62,'1°,72,'T",
112,'1%,122,'I")
'WRITE, ( DCBOUT )

FORMC, ( 16, 'PROJECT 74, XCA7)

CLEAR, ( Y01, XMRY, XCAY:, XCB1, XICRY, KCA7, XHEL )
GO, ( SKIP)

END OF RERORT ROUTINE

SPACE, ( *3')
\ WRITE, ( DCBOUT )
CLEAR, ( XEOF, XPAGE, XLINE)
CLEARTAB, ('N*, 'N','V*,'W') - "
el :

RRRREBBEAR
§

)
PORMC, (52,'T" ,62,I",72,'T",82,'1",92,'I',102,'I",

»102,'I°,

92,'1",102,°1",




(Rrr——

§RREBRRRR

Bt




~

//F30153IVK JO8 («n-. 4VKC, 2,2), VEHBI, CIASS=C, REGION-192K,

//  HSGLEVEL~(O,
//*LOGONID xatusn
//*PASSWORD E301531

1/
N

EXEC  PY302,COND=( 0, L), PARM.CONTRL=" 1 11 22

REGION . CSTRPT=192K

//EDITC.SYSIN DD *

50 ST,

55
55
55

28833373

. KEVIN SCHL 50305

00820108010%%

0182 OQLOLJAN OLLSMAR' OLOSAPR O126APR or2ea 0128JUN 0105JUL

0262 " 0112JUL, O130AUG 0106SKR mhocr OL11N0V 08240DEC
H20101

820102 17NOVB2005

188

288K - 1ss.

3BBSKOLIW 2BBSK
4BBSK01IN000 38BSKOLIN
4BBSKO1TWO0L 3BSKOLIN
SHHSKQ) 1WO00-03 AHHSKD1 1W000
sBESKO1IW001-04 * P 4BBSKD1INOOL
GHESKDIINDO0-03100  SBESKDLINO00-03
hBHSKD L 1W000-03301 smlm]
BBSKO1IW000-03302 ~ SBBSKD1INO0O-03

HHKSKOLIND00-03100 B82001118000
HHHSKO11WO00-03100 A82001100000
GBBSKD1IW000-03100 E82001100000
6BBSKO1INO00-03100 R§2001090000
6BBSKOLINO00-03301 B82001118000
6BBSKOITWO00-03301 A82001100000
6BBSKOLIN000-03301 E82001100000
6BBSKOLIN000-03301 R82001090000
6BBSKOLINO00-03302 B82001118000
6BBSXO1INO00-03302 E82001100000
HHHSKO | LNOO1-042)0 B82001110000
HHHYKOLINO01-04210 E82001100000

CONC,MMNIUMHER 82001 375

CONC.MMNLUMBER 82001 395

CONC.MWNIUMBER 82001 395

CONC . FMNB.N.WRE 82001 425
- CONC.FMNB.N.WRE 82001 . 425

LEXESE

82001



{ ! 19
i x y/ ! L il ® E 5
o 5 66 /A ‘lconc 82001 *
L 6 E CONC 82001 . . .
~ ~'66° B CONC,PMNCARPANTRE2001% 127022000 # 4
” 66 A CONC,PMNCARPANTR82001*  12%022000 ;
66 E. "CONC,PMNCARPANTRG2001* ° 127022000 . | I
66 B ' CONC,PMNCONCRT-1820601% 36 v
N 6 A CONC.PMNCONCRT-182001* 6 .
66 E ‘CONC, PMNCONCRT-182001* 36
€6 B CONC.PMNCONCRT-2862001% 37
66 A CONC,PMNCONCRT-282001% 36,
66 E CONC,PMNCONCRT-282001* . 36 P
66 B MASN, 82001 L. ™
i €6 E mu.m.n’mm} 82001 8800%022000
o 68 2BBSK § 3 ST mﬂl'ﬂ 'SCHOOL EXTENSION
.68 3BBSKOLIW IN-HOUSE WORK
v 8 4DDIKOLIWULY IN 1O WOHK ORIGTNAL CONTRICE
68 4BBSKD1IWO0L' E IN-HOUSE WORK COF1 EX.FAN#1S
68 SBBSKO1INO00-03" . CONCRETE
+ 68 SBESKOLINOO1-04 - MASONRY CO#1 X
< 68 GBBSKO1IW000-03100 s ,CONCRETE PORMWORK - N
68 6BBSKO1INO00-03301 .. ' ° CONCRETE POOTINGS. AND WALLS . 4
% 60 GBBSKOLIWO00 03302 " . CONCRETE FIOOR SLARS
- 68 6BBSKO1INO01-04210 CONCRETE ‘UNIT MASONRY
; . 02 12MARO226JUL2GBBSKOLTWO00-03100. CONC.FMNLUMBER BU 32000
. 82 IW000-03100 CONC 6100 -
82 IW000-03100 CONC * 900
82 IW000-03100 CONC, 20000

82 11MARS21IMARB26BHSKOLIWO00-03100 CONC,FMNE.N WRE
02 .1mn2umnzsmm1m—oalm CONC,FMNB .N.WRE

MEEEERNRE
E

02 IW000-03100 CONC Jasz
a2 IW000-03100 CONC 140
82 32 TW000-03100 COKC. 24
02 :1mz:om.azsnmn1mm-o:uw GONC. FINLABOUR 700
. =2 " conc 1300 ¥
. 82 1 TW000-03100 CONC . 248
- 82 IW000-03100 CONC. 59
‘02 IW000-03100 CONC 950
02 conc. 108
02 IW000-03301 CONC. 73
82 IWO00-03301 24
02 J1AYo2 W00 03301 CONC: . 24
62 11MAR8205]UNB26BBSKO1TWO00-03301 CONC.FMNPLANT ' BD . 3000
g 82  17MARG216MARS26BBSKD1IW000-03301 CONC.PMNPLANT AD 1200 '
82" 11MARG224MAY826BBSKO1TWO00-O3301 CONC.FMNPLANT AD 2375
82 24MAY02)INAY826BBSKOLIWO00-03301 CONC.FMNPLANT ~ AD 25
¢ “ 92 JINAYS8204DEC826BBSKO1TWO00-03301 CONC,FMNPLANT g: 900
a2 Conc, z 378
| 02 W00 -03301  CONC, AH 250
! -03301 . CONC aH
82 3lMAYe conc. EH
‘ 82 cone. 400
02 CONC. o

82 20MnYe. 3 CONC. T OUR -BH ' 1400




02 ‘conc, = 1400
82 RSN, = 2
82 »sy m ‘2
7 . :
V7 - SYSOUT DO DUMMY, STSOUT= L
//CONTRL . DOOUT DO DUMKY,, ¥
//CONTRL SYSOUT DD DUMKY, SYSOUT=
//CONTRL. SYSIN DO *
Asor . 31ATE2 4
100 000001 000000
s
J/CSTRIPUSETRPLIE. D) DSN=F3000500 . PHS .| , DISP=SHR
// . DD DSN=F3010100,PNSMODS, DISP=SHR .23
. SYSOUT DD L SYSOUT= -
//CSTRET , SYSIN DD * | H
*TYTST KEVIN,S SCHOOL EXTENTION B :
*DATA 0000001  1lKAR-OADEC,1982  BETTERBUILT .
*CHRG, S 4 2 . «
*cosTiEQ v2 [,
*CHRG 6 —3
*cosTREQ v @ 8
I~ 4
7,
¥ Y
1 [
Pl o X




frs—

//E30153VK B (:1015 3VKC, 2, 2).“‘:!.\534: REGION=192K,
" MSGLEVEL~( 0!

//310GONTD zsmb:u
//*PASSWORD E301531

// ', EXEC PMS02,COND=(0,LT), PARM.CONTRL=" 11122

0.1 v,

// ' REGION. CTRIT=192K
//EDITC . SYSIN DD ‘ 2
50 ST;KEVIN SCHL |

55 0082010B010%* | -

55 0162 0JOLJAN OLISMAR O105APR 0126APR O124MAY 0128JUN OL05JUL.
550202 0112JUL 0130AUG OL06SEP O1110CT OLLINOV 0824DEC

60 620101

60 820102 11mnno5

61 188 4

61 28BSK s ' ST KEVIN'S SCHOOL
‘61 3BBSKOLIN 28BSK IN-BOUSE WORK

61 3BBBK155P 2BBSK | SPRINKLER

63 3BBSK12MC 28BSK MECANICAL

61 4BBSKO1INCOO 3BBSKO1IW IN-HOUSE WORK
61-4BBSKO1INOOL 3BBSKOLIW I1.W.COR1 EX.PANMS
*61 4BBSK15SP00O0 3BBSK155P SPRINKLER- b
61 4BBSK12MCO00 » 3IBBSK12MC MECHANICAL

61 4BBSK12HC001 3BBSK12MC . MCH.CO#1 EX.PANHIS
61 SBBSKOLINO0O—03 ;i IN-HOUSE WORK

61 5BBSKOLINCO1~04 4BBSKO01IWO01 IN-HOUSE WORK CORL
61 15 SPRINKLER

61 5 MECHANICAL

61 SBBSK12KC001-15 4BBSK12MCOO1 - MECHANICAL CO#1
61 6BBSKOLINOO0-03100 . 5BBSKO1INO00-O: IN-HOUSE WORK

61 GBBSKO1INOC0-03301  SBBSKO1INO0O-O: IN-HOUSE WORK

61 6BBSKO1INO00-03302 SBBSKO1INO00-0. IN-HOUSE WORK

61 6BBSKO1INOO1-04210 5BBSKO1IWO01- IN-BOUSE WORK CO#1
61 GEBSK1ZMCO00-15160  5EBSK12MCO00-15 MECHANICAL

61 15400 MECHANICAL

61
.61 180 2 MECHANICAL CO#1
61 6BBSK12MC001-15800 , 5BBSKIZMCOO1-15 MECHANICAL CO#1
61 15%4%

65 6BBSKOLINO00-03100 B62001118000

65 6BBSKO1INO00-03100. A§2001100000

65 6BBSKO1INO00-03100 E62001100000 ,

6BBSKOLINO00-03100 R82001090000




122

65 '6BBSKO1IM000-03301 BB2001118000
65 6BBSKO1INO00-03301 AB2001100000 '

65 6BBSKO1IWO00-03301 E82001100000

65 6BBSKO1INO00-03301 R82001090000 N
65 6BBSKO1IN000-03302 B82001118000 S

65 6BBSXD1INO00-03302 E82001100000

65 6BBSXO1INO01-04210 B82001110000

65 6BBSKO1INO01-04210 E82001100000

65 SBBSX15SPO00-15%** BE#201104000 *
65 . SBBSK15SPO00-15%** ES2001100000

65  EBBSK12MCO00-15180 BE2001104000

65 6BBSK12MCO00-15180 E62001100000

65 6BBSK12MCO00-15400 BE2001104000

65 6BBSK12MCO00-15400 AS2001100000

65 6BBSK12MC000-15400 82001100000

‘65 GBBSK12MC000-15400 R82001050000

65  6BBSK12MC000-15800 B62001104000

65 '6BBSK12MC000-15800 E£82001100000

65 -~ 6BBSK12MC001-15800

6 B FINLIMEER
66 - A CONC.FMNLUNEER i
66 E  CONC.FWNLIMEER
66 B CONC.FPMNB,N.WRE .
66 A CONC.FMNB.N.WRE - E
66.B COMC :
66, A CoMC
66 E CONC £
66 B COMC
€6 A - CONC
66 B CONC ~ X -
66 B CONC,PMNCONCRT-182001* 36
66 A CONC,PMNCONCRT-162001* 36
66, E  CONC,PMRCONCRT-182001* 36
66 B CONC.FMNCONCRT- ©
66 'A  CONC.PMNCONCRT-282001% 26

. 66 E  CONCFMNCONCRT-202001* 36
66 B MASN 82001
6 E  MASN. 82001
68 2BBSK ST KEVIN'S SCHOOL EXTENSION
68 3BBSKOLIN IN-BOUSE WORK
68 3BBSK15SP , PIRE PROTECTION {
68 IBESK12MC MECHANICAL
68 4BBSKO1INO0O IN-BOUSE WORK ORIGINAL CONTRACT
68 4BBSKO1IWOOL IN-HOUSE WORK COP1 EX.FANPLS

- 68 4BBSK15SP000 PIRE PROTECTION ORIGINAL CONTRACT

68 4BBSK12MC000 iz (CAL, ORIGINAL
68 4HBSK12MC00L MECHANICAL COb.




68 5BBSK12MC000-15
SBBSK12MC001-15

68 6BBSKO1IN000-03302
68 6BRSK12MC000-15180
68 6BBSK12MC000-15400
68 6BBSK12MC000-15800

i S
N
©

ICAL INSULATION C.0.#1

IN000-03100

11MARS211MARS26BBSK01IW000-03100

1 ? IW000-03100

HEXERBERZE

11MARB201MAY826BBSK01 IW000-03100

* O1MAY6231MAY826BBSKOLIWO00-03100

o

288

11MARB205JUNS26BBSKO1 TWO00-03301
17MARS218MARG26BBSKO1TWO00-03301
11MARS201MAY826BBSKOLIWO00-03301
01MAY6231MAY826BBSKO1IN000-03301
31MAY8204DECE26BBSKO1TWO00-03301

11MARS201MAY626BBSK01IWO00-03301
01MAY8231MAY626BRSX01IW000~03301

EEHEZEDEEEE

14JUNB224ADGE26BBSK15SPO00-15% %+
14JUNB224ADGE26BBSKI5SP000-15%**
16AGB206NOVE26EBSK1 ZHC000-15180
16ADGB206NOVE26BBSK12MC000~-15180
12APR8201MAY826BBSK12MC000-15400
02JUNB206NOVE26BBSK12HC000-15440
14JUNB213NOVE26BBSK12MC000-15400

HEBEEEEENE

ATR DISTRIBUTION C.0.#1



124
i 82  13APRS201NAYS26EESK1ZMC000-15400 a0 10000
$ 82 OLNAYS214MAYS26EBSKIZMO000-15400 * a  s000
¢ " |82 OlAPRS201MAYS26EBSKIZMC000-15400 B 22000
82 _OLKAYS231MAY826BESK1ZMCO00-15400 R 9200
82 1570822 BAUGS 2 6BBSK1 2MC000-15800 BD - €500 -
13JUL8228AGS 2 6BBSK1 ZMC000-1 5800 6500
3 MASH, B 2 -
133 AN, = 2 (
02SEP8203SEPS26BESK1 2MC001-15180 BD 120
2 02SEP203SIPE26BASK1 2MC001-15180 B . 120
# 12001821 5JUL8 2 6BESK) 2MC001-15800 » B 1200
. 12JUL821 5JUL8 2 6BESK1 ZMC001-15800 ® 1200
.SYSOUT DD DUMKY, SYSOUT=
//CONTRL.DOOUT DO DUMNY,, SYSOUT=
//CORTRL. SYSOUT DD_DUMKY , SYSOUT= = 5
//COMNTRL, SYSIN DD * .
ASOF - 3LMAYEZ _ % S
WIES 100 00001 . 000000 100000 A :
sx-
7  STEPLID DO DSH-P3000500 . 7S, LIS, DISP=SIR ‘
//" DD DSN=3010100,PNSMODS, DISP=SHR d
/1 .SYSOUT DD DUNNY,, SYSOUT=
//CSTRPT.SYSIN DD * .
*TYTST KEVIN,S SCHOOL
*TATA 1 1UGR-O4CEC,1962  BETTERBUILT
*CHRG 2 > =
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