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FOREWORD

This brochure is one of a series of reports resulting from
overseas technical inquiries on factory or commercial estab-
lishments, cperation, management, and engineering. The
report is designed to provide only & general picture of the
factors that must be considered in establishing and operating
a8 factory of this type. In most cases, plans for actual
installations wvill require expert engineering and financial
adviece in order to meet specific local conditions.

Mention of the name of any firm, product, or process in this
report is not to be considered a recommesndation or an endorse-
mont by the Agency for Internatiomal Development, but merely
a citation that is typical im its field.

This report vas prepered by the George H. Andrevs Engineering
Assoclates, Inc., 411 Southern Building, Washington 5, D, C.,
in March 1961 for the technical aids program through the
facilities of the Office of Technical Services, U. S. Depart-
ment of Commerce.

S EERRED

For further informstion and assistance, contact should be made
with the loeal Productivity Center, Industrial Institute,
Servicio, or United States AID Mission.

March 1962
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READY-MIXETD CONCRETE

INTRODUCTION

The purpose of this report is to present basic information for
establishing a manufacturing clant in a foreign country to pro-
duce dry ready-mixed concrete in paper bags.

Jry ready-mixed concrete is made of various mixtures of cement

and aggregates and these mixtures are called by variocus names

such as ''dry mix cement, ' ™|eady mixed concrete’ and ‘ready

mixed cement.”" Some of the names used are trade names, such

25 "homecrete" and 'sackcrete.” Some of these may include addi-
tives or admixtures thai arc infended to produce certain desirable
gurlities in the final product. ¥For the purposes of tnis report
the product is called ready-mixed concrete.

This product is made un of cement, sand and gravel, withour any
special addirives. This readv-mixed concrete is intended for

use by homeowners and otners who need only a smali amount of com=-
crete at any one time and wno cannot, cherefore, buv the cement,
the sand and the gravel separately, to their advantape. The
ready-mixed concrete is kept on nand in retail mnardware storcs,
paint stores, iumber yards, and buildiang supply places. Thus it
always will be convenient for any homecowner or other possible
user who may wish to purchase small quantities for immediate use.



In order
are made.
1.
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GENFRAL ASSIMPTIONS

These are:

The costs of the building and general facilities are
based on United State: Prices.

Material costs are based on sizes and specifications
of materials used in the 'Inited States.

Lasor costs are paseu "0 the agerage for the iadustry
as recently published »y the United States Bureau of
Labor Staristics.

Adequai - power and water are available at the plant site.
Adeguate troasportalion facilities are available ar the
plant site.

The plant operates eight hours a day, five davs 3 week,
and fiftv weeks per vear.

No special provision is made for the training of new
personnel. It is assumed that learner's rates are paid
in such cases.

The following items caunct be estimated realiscically:

A, Land wvalue.
L. digrriborion and
. In=freis

7. administrative cosc

While general estimates will be made of each of theose
tems, for the purpose of complerimyg cost estimartes,
adjustment should be made in accordance with actuzl
ocal s

In facc, all cost estimates contaimed in this report
should be adjusted to conform to local condicions.

Columns are provided in rhe tables included in this report
to facilirtace the conversion of cost figures to conform
with locel costs.



MANUFACTURING UNIT

The manufacturing unit for ready-mixed concrete is one ton.

PRODUCTION CAPACITY

The plant is designed to produce 300 toms of dry ready-mixed cement per
month. The estimates are based on bagging the entire output for the
year in 90,000 bags weighing 80 pounds each. The annual production is

3,600 tons or 7,200,000 pounds per year.

The production can be increased by adding persounncl, by working overtime
or Ly working more shifts without increasing the fixed capital invest-

ment for additional plant facilities.

It is possible to bag the product in smaller sizes of bags, or in a
variety of sizes. The production of special sizes, special proportions
of wix and special materials differing from the specifications used in

this report may affect the production capacity.

PRODUCT SPECIFICATIONS

All information and figures contained in this report are based on the
production of a dry mixture of one part of portland cement, two parts

of sand and four parts of gravel.

The cement, sand and gravel, as separate items, and the 1ixture of
cement, sand and gravel conform in all respects to the specifications

of the American Society for Testing Materials.



MANUFACTURING OPERATIONS

The direct materials - cement, sand and gravel are purchesed in carload
lots, or in cther large bulk quantities. The rates at which the pur-
chases are made do not conform to the rates at which the material is
used. Accordingly, it is necessary to have storage facilities for chese
cirect materials. The cement is purchased in bulk, in carload lots. It
is unloaded at a track hopper and transferred to a cement silo. The sand
and gravel are taken from the unloading area or storage passed by copm-
vevor through the dryver to bin storage. The cem2nt, sand and gravel are
conveyed to and dropped through batching equipment to the bageer by

pravircy.

The baaging equipment controls the speed of operation. The bagging is

done at the rate of 10 bags per minute.

The filled baus are conveved to the sewing machine, closed and stacked on

+

ek

t

et is filled 1

paillets. As soon 1s a pa ig replaced by an empty

&

nallet. The loaded pallets are moved into storage. It is mot intended
to have a large storagze ner o keep the mixed marerials for a long time

in storage.

I{ the bagging machine were to work continuously it would £fill 200 bags
per hour, or the year's output could be bagged in 509 machine hours.
This will release the machine operator for other work about six hours
per day. Most of this other work is trucking into ctorage or from

storage to shipping.



DIRECT MATERIALS

The annual direct materials requirements for the maintenance of ready-

mixed concrete and the annual cost of materials are shown below:

No. of Annual Cost
Item Unit Units Init Cost Estimated Annual
Portiand cement ton 313 $ 24,00 S 12,240
Sand ton i,130 2.00 2,0 ‘
Cravel Ton 2,80 .50 3,06
Rags 1,00 g7 &1.7D 2,753
TOTAL S 21,143
SUPPLIES
Annuwal Cast
Item Ezrinate’ Actual
Lubricarion and hani tools 5 T
Maintenance and spare paris L, 150
Office suppiies 10
Truck, gas, 0il and maintenance 150
TOTAL $ 1,500



Skilled workers
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Unsnilled worvers
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Nuamber Hourly Annual Costo
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PRODUCTION TOOLS AND EQUIPMENT

Cost
Irem Estimated Actual
Conveyors $ &, Q00 -
Elevators 3,000
Heater 2,000
Batcher (hopper and mixer) 3,500
Bag baorcher and scales 2,500
Bagsing machine 5,000
TOTAL $ 20,000 _
OTHER TOOLL AN ZQUIPMENT
I'mirc Unic Cost
Item needed Cost Escimared Acrual
Platform 1lift trucks i 400 5 1,600
Pallers 500 32 t&, 000
Maintenance tools o550
Electric repair tools &O0
Testing equipment 1,000
Delivery truck 2,500
TOTAL $ 22,150



FURNITURE AND TIXTURES

¥umber Unic Cost
Description Required Lose Estimaced Shr T
Dosw and chair i $ 175 $ 125 —
File ranpinet ; 75 75 ,
Tvpewriver 130 120 —
Adding machina 1 154 150
TOTAY $ S0

PLANT LAYOUT

A plant lavout and schematic diagram of the flow of work is <hown on

page. 2,

PLANT STITE

In order o~ provide for future expansion and to provide storage for sand
and gravel a plant site of 1/2 acre, or 20,037 square feet, will be re-
quired. The plant site should be as advantageously located as possible
with respect to transportariomn, power, water, fuel, sources of labor and

markets.

The estimated cost of the plant site is $1,000.



BUILDING

A one story building, 50 feet by 80 feer, or 4,000 square f‘eet, is re-
quirec for the manufacture, bagging and storage of dry rrady-mixed
concrete. The total cost of this building, including cement silo, track
hopper, heating, wiring and plumbing is $30,000, The floor of the build-
ing is above the roadway (at tail gate level). The floor must be well
built, of conrrete, to withstand the heavy trucking of the bagped dry
ready-mixed concrete from the bagging machine to all parts of the storage
warehouse. No basement is required. The roof is !ow and nearly flat.

Local materials may be used im the construction of the vuilding.

POWER

The connected load requirements amcunt to 30 horsepower. The estimated
annual cost of power is $200. The equipnment such as mixers, comvevors,
batchers and bagging machine operates relatively only a srall part of

the time.

WATER

Water is used only for drinking water, the boiler, for sanication and
fire protection. No cooling pond nor recirculaction of used water is

involved. The annual cost of water is estimated acr $100.



FUEL

Fuel is used for drying the sand and grave! before mixing them with the

cement. This requires ap estimated 8,300 cubic feer of gas per year.

$de

The estimatad cost of this fuel is $907. Other forms of fuel could be
used 1{ appropriate eguipment were provided. The cost estimites would

not he greatly modified.

A pickun truck wil' be required for cccasiona: use for miscellancous
purposes including soms specia’ local delivery. The shipment of the
ready-mixed concrete to various destimations is, however, a separate
business. It has been found that tractors and trailers are most sat-
isfactory for this puarposs since most of the customers are not located
on the raiirsad. veh eguipment and ics operation are not included im
this pstimate since they ars noi part of the process ot making readye

mixed concrete. elicvery is wsaaliv by contract wich a trucking company.

The estimated cost of the pickup rruck is $2,500, which is included as
an item in Other Tools and Zgquipmentr. The cost of the gasolinme and
lubrication is included with Supplies. The cost of the driver is im-

ciuded in Indirect Labor.



Description

Building

Production tools and
equipment

Other tools and
equipment

Furniture and fiwtures

Truck

TOTAL

Item

Pepreciation
Indirect labor
Fower

Water

Fuel

Supplies

TOTAL

DEPRECIATION

Estimated Years Annual Cost
Cost Life Estimated Actual
§ 30,000 20 $ 1,500
20,090 to 2,007
22,150 10 2,215
500 10 50 _
2,500 4 625
$ 6,390

MANUFACTURING OVERHEAD

Annua l
Estimared

Cost
Actual

12,000
260
100
900

i,500Q

$ 21,080



It

MANUFACTURINC COSTS

Annual Cost
Estimated Actual

Direct materials $§ 21,143
Direct labor 13,500
Manufacturing overhead 21,090
TOTAL $ 55,733
FIXED ASSETS
Cost
Item Estimated Actual
Land $ 1,000 ,
Buildings 30,000
Production tools and equipment 20,000
Other tools and equipment 22,150
Furniture and fixtures 5G0
Truck 2,500
TOTAL $ 76,150

- 12 -



UORKING CAPITA

Item

Direct maczerials 30

Direct labor 30

Keserve for sales colisctions 35

CAPITAL DEC
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SALES REVENUE

The estimates in this report are based on the production of 300 tons of
dry ready-mixed concrete per month or 7,200,000 pounds per year. Although
various sizes of bags of dry ready-mixed concrete may be sold, it is assumed

that all are marketed in 80 pound bags, of which there are 90,000.

90,000 bags of dry ready-mixed concrete at $1.00 per bag amount to $90,000

total annual gross sales.

RECAPITULATION OF COSTS, SALES AND PROFITS

Estimated Actual
Item Cost Lost
Direct materials $ 21,143 ——
Direct labor 13,500 e
Manufacturing overhead 21,090
Total manufacturing cost $55,733 -
Interest on loans 2,500 —_—
Insurance 250 -
Legal 300 ——
Auditing 60C -
Unforeseen expense 2,617
Total administrative costs $ 6,267
Sales commissions 6,000
Travel, bad debts, discounts and
allowances, freight-out 2,000
Profit before taxes 20,000
TOTAL ANNUAL GROSS SALES $90,000



BUDGET COXTROL

A requisition form designed to provide accurate records of procurement
and indicare the purpose of procurement with the least amount of time
and effort is shown on the following page.

This form has an account number for crch tvre of the various expendi-
tures which the manaper will review in detail, monthly or oftener, in
order to control his expensos. Sorme itens, sech as power and water,
are usuvally under contract ard are castly ¢hocked by refercence to
monthly bills., For sirmplification, i{tens (rurked with an asterisk
below) are omitted frorm the purchase reguisivions. Variations in the
labor costs are casily veviewed by evariracion of the pavroll vouchers.
The simplified type of cortrol thus yrovided nakes certain that the
manager can contrel expenditures prompliv.

Following the requisition form, a sarple voucher check is shown.
Voucher checks should be used for i ment of all expenditures and
the appropriate bool: account number w1 o ecach voucher.

At the end of each month the marmaver wil! receive 2 statement of all
expenditures broken dowm by budpet accowncs. If the expenditures ex-
ceed the budpgeted monthly aillowances of any of rhe accoumts, the
bookkeeper will furnish the manager wirh a breck-down of all expendi-
tures relative to the budgeted accounts cxceeded. All these supportimg
data can be secured by reference to the purchase requisirions and the
ctheck vouchers. This reference wiil enable che manager to determine
what caused the over~expendirure and rake corrective actiom.

If at 2oy time during the month it becomes aprarent that expenditures
will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of the manager for his informariom and actiom.

BUDGET CONTROL ACCOUNTS

Monrhly Monthly Annual

Account Number Expense Budget Budget Actual
10 Administrative 3 $ 304 3 3,650
20 Sales 566 8,000 -
30 Direct Materials — 1,72 21,143
40 Supplies 116 1,500
51 Power 17 200
52 Wate- 8 100G
53 Fuel 75 900
60 Unforeseen Expense

(Reserve Account) 218 2,617
71 Direct Labor¥* 1,125 13,500
72 Indirect Labor¥* 1,000 12,000
80 Depreciation

{Reserve Accoumnt) 532 & ,390

- 15 -



PURCHASE FEQUISiTION

COMPANY NAME

110 AMTIISTRATION

7 20 saLes

L

™
d

ko SUPPLIES

50 UTILITIES

I'1 DIRECT MATERIALS
[ ]

MATNTENANCE MATERIALS

™

[

.
B

30 MATEFIALS .} 60 UNFORESEEN EXPENSE
INDICATE BELOW THE USE OF MATERIALS

MAINTENANCE SERVICES

OPERATING SUPPLIES

CQUANTITY

DESCRIPTION

PLEASE OPDER THESE MATERIALS OR SERVICES

DELIVERY WANTED

!

TOTAL

!

s
FrOM

QUOTES
FROM

: !’
i ' |
B SRS S S
L. z.“
. : R | é
- —
- S
|
|
QUOTES | REQUISITIONED BY
FROM !%

APPROVED BY

ORDER NO.

. ORDER DATE
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R. W. MITCHELL MANUFACTURING COMPANY §3.22

1422 BOSWORTH STREET. 5 E.

ANYWHERE. U. S. A. 9 No. 10000

Pay L DoLLARS®
TOTHE ORDERODF r.. ;,1

R. W, MITCHELL MANUFACTURING COMPANY

L -l
10 FIRST NATIONAL BANK . SAMPLE CHECK
ANYWHERE, U, 8. A, o SR PRESIEENT |

ACCOUNT NUMBER

Sample voucher check to be used for the payment of
all expenditures in connection with Budget Control.

- 17 -

R. W, MITCHELL MANUFACTUR:NG COMPANY




ERCINEERS:

The services of professioral engineers are desirable in the
design of this »lant, even thougn the provosed vplant is smail.

A correct design is one which provides the greatest econaoyy

in the investment of funds and establisnes the basis of opzra-~
tion that will bc most profitable in the beginning and will
also be capable of expansion without expensive alteration.

The addresces of professional engineers who specialize in
industrial design, same of vhom may ve willing tc undertake

such work on low cost projects overseas, can be sscured by
reference to the publisned cards in varicus engineering magazines.
They may also be reached through their national organizations,

one of which is the

National 3ociety of Professional Engineers
2029 ¥ Streei, loritnwest,
Washington &, D. C.

Manufacturers of industrial equipment employ engineers familiar
with the design and installation of their specialized proaucts.
These manufacturers are usually willing to give orospective
customers the benefit of technical advice by those engineers in
determining the suitability of their eguipment in any proposed
project.

The equimpment manufacturers aiso know, and can recamend,
professional engineers in privete vractice, who are willing and
able to provide appropriate consulting services.



TRAINING:

Manufecturing an inferior guality of product during the training
period could create sales resistance that might be difficult to
cope with later. To aveid such possibilities, the guality of the
product should be maintainea at all times, including the tralning
period.

In same areas skilled operstors mey be avallable locally. In other
areas all the operators masy have to be trained.

IT sxilled ¢perators are oot evellablie, adeguate training would be
assured by using one or more of the followiag wethods:

A. If the plant is designed and installed by & competent
engineering firm, the contract should be negotiated, If
possible, on & tuwrn-key basis. On this basis the contrac-~
tor agrees to operate the plant and oroduce the quality
and guantity of the product stated in the contract for an
agreed period of time. JSuch a contract would assure
adeguate perscnnel training, since full quantity and guality
could not be produced with an untrained organizastion.

B. The enginecering firm that desipgns and installs the plant
can usually make training arrangements to have key personnel
placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
training for ithe xey personpel while the vlant is being
installed.

C. IT neitner oF the above methods Is possible, wen gqualified
and experienced individuels should Te employed for the key
positions, either permanently or teeporarily, to perforem
the zey operations snd assist irn training the organization,
even if they must be secured outside the country.

D. The manager should have years of successful experience in
this type of business and be fully quailified in all rhases
of management, including the trairing of employees.



SAFETY:
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OTHER CONSILERATIONS

There are other important subjeccs, <hwwn below, that should be tully
investigated and considered. Information on these subjects is usually
available from such sources as banks, government agencies, ¢Xoorters
and importers, wholesalers, retailers, tracspertation companies and
manufacturers.

MATERIALS AND SUPPLIES

S

1. Are all materials and supplies arailable locailv!
pl b
2. 1Is the local material market comperitive
3. 1s satisfactory delivery of leocal mererials zasured ar reasonabie
prices
4. What materials and supolies must be importe
5. Are thev available in worid marvers at comperifive
6. wWould prompr Jdelivery @i imporzed terials and sups
- 4
assured so that large invenrories would net be regu

T

1, Is there alreadv a dermand for the pr
A, Who are the principal
B. Who are possible new

2. How iz demand for zhe prod

A. By local produc:ion
production”

B, Whar percentape of consumprion is £illed by local produc-

s the volume of apmoal fmporos?
sprion is met by impores’
,

3. Vnat is the estimarzd annua! imcrease im local consumprion over
the nexr five wears?
A. How were such estimates made’

B. Bv reference to official figures om population growth,
famiiy budgets, imports, ecc.’

€. By consultacion with rrade or indusrry, =ministcries,
associations, bankers, commercial houses, wholesalers,
rerailers, industrial consumers, erc.?
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ZCONMMIC FACTORS:

1. How much foreign exchange (and in what currency) is required to
import machinery, eguimment and supplies:

A.

How much foreign exchange (and in what currency) is

reguired for annual interest payments and smortization

of any loans contracted to import machinery and equip-

ment, or for psyment of royaltlies and technical services?

How much foreign exchange (and in what currency) is

reguired for annual import of rav meterials and supplies?

What are estimated annuel forelgn exchange esarnings and

in what currencies?

Heas carefnl consideration been given to the possibility

of depreciation in the {oreign exchange value cof the

locel currency?

tas careful consideration been given to the possibility

of import controls, or restrirvions on avallablilities of

foreign exchange necesgsary to operate the businesa?

What benefits would the new business bring to the econamy

in the use of local raw materials: in employment and in

technology?

Do dependsble facilities exist for transportation, power,

fuel, water and sewvage?

{1} If not, can existiny deficiencies be eliminated
satisfactorily?

{2) whet would be the cost to do so?

PERSONNEL:

1. TIs there an adequate labor supply near the plant location?

A,

If not, how can the problem be solved?

2. Can the problem of training competent mapagement and super-
visory personnel be sclved?

A.
B.

c.

Also, the training of skilled Iabor?
Is technical advice available in the locality?
If not, vhere can it be cbtained esnd whet will it cost?

IAWS AND RECUTATICNS:

i. Do existing labor laws, govermment regulations, lswe and texes
favor establishment of new business?

A.
B.

If not, can existing obstacles be removed?
If so, how and when? )

- 23 -



i.

FINANCIAL FACTORS:

Technical advice on selection of machinery and equipment.

A. In selecting the machinery and equipment for the
new plant, have reputable and competent engineers
and technicians been consulted?

#. Heve they been asked for advice on the most suitable
types of mechinery and equimment for the process and
locality?

C. Have iev carefully campared costs of various suppliers?

T, Credit terms offered purchasers?

FINANCIAL REQUIREMENTS CF THE PROJECT:

In estimating the cost of the project, has careful considersa-
tion been given to:
A. The effect on costs of delays in construction schedules?
B. In delivery and instellation of machinery and equipment?
C. In import of e¢ssential rew materials and supplies?

In calculating cesh flow end working cepital requirements, has
carefuwl consideration been given to:
A. Maintaining sdequate loventories of rsw materials?
B. Supplies and spare parts?
C. Sessonal fluctuetions in the business?
D. The time required to liquidate credit sales to
custamers and bad debts?
E. The period necessary to get the plant into
production?
F. Cash required to amortize its primciple loans?

If the econumy is in a period of inflation, has full allowance

been made for the influence of rising prices and wages on the
cost of the project and on working capital requirements?

SHORT TERM BANK CREDITS:

Has it been possible to make arrangements with locel banks to
fipance short-time working capital requirements of the business?

FINANCIAL FIANK:

Has a definite plan to finance the project been worked out?
A. Iz sufficient capital aveilable locally?
B. If not, what is the plan to obtain the required
capitel?
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