6.2.2.

6. 2.5

87.

era
g€ manufacturer's materials handling system.

This cost breakdown does not include actual raw

material costs,

Distribution - External:

Vehicles
Vehicles
Vehicles
Labour

Labour

- running

- depreciation
- maintenance
- automotive

- administrative

QOverheads - vehicles

Sub Total

Distribution - Internal:

Forklifts - running and maintenance
Forklifts . depreciation
Forklifts - labour
Warehouse - labour
Warehouse - overkeads
Sub Total
Containers:
Pallets - depreciation
Pallets - losses
Casos . depreciation
Cases - losses
Bottles - depreciation
Bottles -~ losses
Sub Total

Total handlin

g cost + 30¢/case.

production costs or marketing costs.

c/case % of

total

cost
e 5
4,1 14
0,4 1
9,4 3]
9.1 -
0,6 2
18,1 60
1,0 3
0,4 1
0,5 2
0,3 1
1,6 5
3,8 13
0, 24 1
0,04 -
1, 30 4
0, 42 1
2,90 10
3,20 13
8,1 27
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. 3.

6. 3.

1.

88.

DISCUSSION:

By far the highest individual cost is that of labour
for the trucks (31% of the total),

This is followed by the Capital depreciation and the

runnirg costs of these vehicles,

Labour:

Normally the labour on each truck consists of a

Driver/Administrator and three helpers.

Salary levels of such workers have risen iremend-
ously in this field over the past few years. It is
however, unlikely that this area will continue to be
the only major cost ite~ in the future as petrol and
matcrial prices are growing at an even more rapid

rate,

Capital Depreciation:

Today a typical route truck costs + R35 000. The

replacement cost of a fleet of 200 vehicles would thus

be in excess of R7 million,

Runaing Costs:

The main item here is fuel costs, The only real

method of reducing fuel costs at this stage is to re-

.. /89



89.

duce distances travelled. However, care can also

be taken to tune the vehicle

§ and to use the right

sized and geared trucks (horses) for the job.

6. 4. SAVINGS:

By implementing the findings and recommendations

in this direction the following costs can be saved

Cost Ar 'a Jue To Reference Savings C/Case Taouvsands of Rands
‘ Chapter Expected for 20 Million Case
Sales
| Vehicle Fewer vehicles 4 and § + 26% 1,07 213
| depreciation
)
| Vehicle Fewer vehicles | 4 and § + 20% 0,08 16
| maintenance
!
Labour Fewer vehicles) 5 26% )
autemotive Better stafiing } 20% ) 4,32 865
i
i Labour admin. More admin, S and 6 - 50% 0,05 - 10
i
| Cverhead vehicles | Fewer vehicles 4 and 5 20% 0,12 24
1
- Forklifts Using trolleys 4 19% 0,27 53
- Overheads Customer sizes) | 4 15% 0,24 48
 [warchouse) Pallet sizes ) | app. 3
!
, 48 96
. Suliie losses Better sorting 4 15% 0
! 1305, 00
i MSavinp pemame
6.5 CONCLUSION:

Savings in

excess of 1 million rands per annum may

be ox pect('.d .
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duce distances travelled, However, care can also
be taken to tune the vehicles and to use the right

sized and geared trucks (horses) for the job.

6. 4. SAVINGS:
By implementing the findings and recommendations
in this direction the following costs can be saved:
Cost Area Due To Reference Savings C/Case Thousands of Rands
Chapter Expected for 20 Million Case
Saies
Vehicle Fewer vehicles 4 and 5 + 26% 1,07 213
depreciation
Vehicle Fewer vehiclcs 4 and 5 + 20% 0,08 i6
maintenance
Labour Fewer vehicles) 5 26% ) '
automotive Better staffing ) 20% ) 4,32 865
Labour admin. More admin. 5 and 6 - 50% 0,0% - 10
Overhead vehicles Fewer vehicles 4 and 5 20% 0,12 24
Forklifts Using trolleys * 19% 0,27 53
|
Overheads Customer sizes) 15% 0,24 45
(warchouse) Pallet sizes
Bottle losses Better sorting . 15% 0,48 96
Total Savings 1305,00

Savings

be L’expccf(‘d.

in excess of | million rands per annum may
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CHAPTER 7

90.

FUTURE TRENDS

Tuid,

Larger Containers:

Perhaps one of the most interesting recent develop-
ments in the beer and soft drink market is the in-

crease in container sizes.

Today + 40% of all soft drinks (by volume) produced
in U.S. A, are distributed in 2 litre bottles (ref. 4).
In South Africa the 1 litre bottle has completely dom-
intted the market over the past few years, and in
the wine industry, the 2 litre bottlz now completely
outsells all other products. It seems that this tend -
ency is likely to continue and the | iitre beer con -
tainer and 1,5 to 2 litre soft drink bottle cannot be

ioo far away.

From a distribution point of view this development is
likelv to effect handling methods rather than actual
rou ing of the vehicles, and also make it even more
important to look after an even more expensive
bottle. Containers are likely to be heavier and thus

produce a greatei tendency towards mechanical

handling.

Fig: 7.1.1. shows the growth of the Container Size

this century in the soft drink industry.

.+ 191
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91.

BULK HANDLING-

With the increased demand by large supermarkets,

hypermarkets and chain stores, bulk deliveries are

becoming inore prevalent,

Chapter 5.13. discusses some of the latest trends in
bulk mechanical handling concentrating on the layered
pallet (see Fig: 5.13.1.) and the Omega system

(see Fig: 5.13.2.). However with the small amount
of cases delivered with each drop this type of system
is unlikely to be very successful in the near future.
Furthermore in the Johannesburg arca in South Africa
only 6 outlets are at present geared to bulk handling -
thus making the gearing of an entire fleet of trucks

impractical,

PRODUCT DISPENSERS:

With ever increasing prices of containers a logical
development is to product dispeasers. At present
such dispensers are used in most bars for draught

becrs and in restaurants for soft drink products.
Future developments might extend these despensers
in the form of coin operated machines in public

places and cven home operated machines.

HOUSE - TO - HOUSE SALES:

At first glance the house-to-house sales distribution -
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at present most prevalent in the milk industry -
Sseéems to be receding. With the development of
fortified, longer lasting milks in U.S,A. daily house-
to-house sales are becoming fewer and fewer, and a

weekly visit by the milkman more common.

However labour is becoming more and more available
and it is essentially labour that is needed for house-
to-house sales (not raw materials) and the aathor
feels that the house-to-house sales market in the
milk and even the beverage industry is by no means

dead,

PROFESSIONAL DISTRIBUTORS:

in many countri¢s (Germany, Holland, etc.) a recent
development has been the professional distributor.
Here the distributor contracts out to the beverage
market to distribute his product - perhaps coupling
this to distribution of all sorts of other products

e.g. vinegar, milk, minerals, wines, beers, bread,

canned foods etc,

ihe advantage of such a system is that such a dis-
tributor, by cutting down on the distance travelled

by various trucks from ecach manufacturing company,

can reduce costs greatly.
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CENTRALISED DEPOTS SERVICED BY ELECTRIC

VEHICLES:

If the recommendatiors of the Driessen Ruports
(ref 8 and 9) are implemented it is going to mean

severe restrictions on the movement of trucks.

As South African city centres are very sparsely
populated at night time, and shops therefore close,
it 18 very difficult to service thes outlets after

working hours.

A solution to this problem is to set up a series oi
depots in the central city areas, and service the
outlets from these depots. Ideally very small ve-

hicles (+ 4 pallet vehicles) can supply these outlets,

For such deliveries whece short distances are in-

volved, electric vehicles are likely to become far

more popular,

l0/94




94,

CHAPTER 8

LIST OF REFERENCES

Ref: No. Title ;1

i
L. Ackoff, R.L. Sasieni, M W.,, Fundamentals of

Operations Research, John Wiley and Sons.

2 Apple, J. M., Material Handling Systems Design, f

Ronald Press Company, N.Y., 1972 -|
3. Ber-beo Trends, Bureau for Economic Research

University of Stellenbosh, Vol. 1, Nos. 4 and 5.

4, Beverage Industry Annual Manual 1977-78, Q

Magazines for Industry, INC., N.Y., 1977. j

8. Beverage Industry, Magazines for Industry INC.,
N.Y., Volumes Nos. 62, 64, 65 (Dec, Jan and Feb
1977 - 78)

6. Beverage World, Keller Publishing Corporation,

U S.A., Volumes Nos. 94, 95, 96, 98 (Aug, Sept,
Oct, Dec 1977).

Linear Programming Extensions,

b Dantzig, George B
Princeton University Press, Princeton, New Jersey,

1963,

s 195




10.

11.

12,

13.

14,

15,

95.
Title
The Report of the Committee of Inquiry into urban

transport facilities in the Republic, RP 60/74

(Driessen Report),

White Paper on the Report of the Committee of

Inquiry into urban transport facilities in the Republic,

RP 60/74 (Driessen Report),

Enslin, H,A.R.,, Feasibility study on owning versus

hiring of Truchs, wunder publication for completion of

MBL degree, UNISA,

Hadley, G., Linear Programming, Addison - Wesley

Publishing Company, 1974.

I.B. M. Vehicle Scheduling Program - Extended (OS

and DOS) General Information Manual, Program Nos.

5734 -XM5 (08), 5736 - XM3 (DOS) 1.B. M., 1970,

International Organisation for Standardisation, Ref:

No. ISO/R 445 - 1965 (ERF)

Operationsa Research in Production Planning,

Scheduling and Inventory control, John Wiley, N.Y,,
1974,

Liebenberg, S.J.D., Optimising “acilities Locations
for a Company in the soft dring industey, School of

Bus.ness Leadership, University of South Africa,

November 1973.
.. /96

e e R e i - et =



Ref: No.

16,

17.

18,

19.

20.

96.

Title

Limits on the axle loads of venicles for the protection

of roads, National 'nstitute for Transport and Road
Research, CSIR Special Report Pad 27 (2nd Edition)
1976.

Maynard, H. M., Industrial Engineering Handbook,
Third Editicn, McGraw-Hill, 1971.

The Road and Traffic Ocdinance and Regulations

Transvaal (Ord, 21 of 1966) and regulations, LEX-

Patria Publishers, Johannesburg.

Transport Managers Handbook, 1978, Sections 1|

and 7, Thomas Publications, Johannesburg.

The Wiiwatersrand, A Study in Metropolitan Research

and Analysis, Undertaken for Metrocom to assist

the central Guideplan Committee for the East and
West Rand 1972 - 1973, Urban and Regional Research

Unit, University of the Witwater. rand, Johannesburg.

v 197




97.

APPENDIX |

STATISTICAL ANALYSIS OF TIME STUDIES AND SELF RECORDING

SHEETS.

A ‘total of 2000 points were considered when analysing the self-
recording sheets (see Fig: 1.1.) and a further 153 points analysed
from the time s*udy sheets (sce Fig: 1.2,) using 3 helpers plus a

driver as a basis.

The detailed analysis of the time study shects is shown as an

example in this chapter.
The following method was used:
Fig: 1.3, shows a completed activity sampling sheet.

From the 153 self-recording sheets as shown, Fig: 1.4. was

obtained.

Data sheets Fig: 1.5 siow the set of data obtained from the 153

time study sheets.

A linear regression curve ‘vas then f{itted to the data in Fig: 1.5.

(see Fig: 1.6.).

A curve describing 2 standard deviations from the mean was then

fitted to the same data.
This curve should describe the control limits for the mean linear

regression curve (see Fig: 1- 7. )
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By using the 2000 points from the self-recurding -heots a furthe:
linear regreuzon curve (y = 0,25 x + 69) r2 = 0,91 was llso
~ drawn up (see Fig: 5.3.2. chapter 5). ‘ '
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FIG: 1.4,

Time study breakdowns as a percentage of total time spent at
each outlet,

oo Sl A

SR Y

i

Nigel Durban j

:

;

Unloading 14 9 ;

Fulls to store 15 14
Empties from store 12 12
Empties onto vehicle 9 7
Sorting empties 12 14
Giving instructions 2 0
Arranging truck 14 8
Idle 14 14
Admin, 8 20
Parking 0 2

Three icca plus driver
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FIG: 1,6.

Linear regreesion cuzve fit.

Equation y = ax + b i=1.,
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APPENDIX 2

THE DAILY OPERATIONAL RETURN . SETTING UP THE

SYSTEM IN A BEVERAGE BOTTLING PLANT AND AN EXAMELE
ANALYSIS.

2. 1. SETTING UP THE 0.0.R.

The first step in setting up of a D.O. R is to make
sure all stocks of raw materials, cempty glass and
finished product are stored in a neat orderly fashion
that will facilitate counting and continuous stock

taking.
The next step is to purchase the following:

(a) A board that can be placed next to the bottle filler.
This board should be mounted on some sort of stand
within casy reach of the filler operator. The idea is
that a graph of the daily activities of the [iller can

then be kept by the filler operator on this board,

Sheet 2. 1. shows a typical example of the type of

sheet that should be stuck to this board.

The board may be of a blackboard type or a peg-
board or be made such that the gr: ph of the oper-

ation of the filler can be removed at the end of the

day.
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A further alternative is to dispose of the board all-

together and use a scintillagraph,

(b) The next items that need to be purchased are 3-5
empty drums. Th.se will be used to weigh the
broken glass at various strategic points in the fac-
tory. It is also a good idea to pur.hase some sort

of trolley that can be used for moving the drums.

(c) 3-4 Clip-boards will a'so be needed for carrying the

various D. O, R. shee's.

(d) I is also recommended that an electronic calculator,
slide ruie or abacus be purchased to facilitate the

calculations required,

(e) It is necessary to have a bottle counter on the dis-
charge of the production liae. It is also very help-

ful to have a second bottle counter before th¢ washer

(e.g. at de-capper).
(f) A pad of graph paper will be needed.

(g) A clock-card system for the production personnel is
also very useful for asseusing the number of persons

who are working escl day and the time spent by each

person.

Now that all the required equipment has been collected

one¢ can begin installing the D O.R. system.,

e
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INSTALLING THE D.O.R, SYSTEM

The first step is to do a stock count of crowns,

syrup, sugar, CO0% caustic and B - Oil/coal.
One can now start {illing in the D.O.R. sheets.

Sheet | is then set up and filled in as the day

progresges,

Breakages and tests can be obtained from the drums
provided (in Kg. mass which can be converted to

number of bottles),

The mass of the bottles can be converted to cases of

bottles from the following data:

200 ml bottle .... 0,3%77 Kg/Bottle
300 ml bottle .... 0,4356 Kg/Bottle
1000 ml bottle .... 0,9091 Kg/Bottle

The total number of workers on the line can be ob-

tained from the clock cards

The number of cases to sSteres should be counter-

signed by the Stores Foreman,

If there is a continuous issue to stores this problem

can be overcome by giving the forklift driver a clip-
board and sheet of paper on which he can record
his deliveries to the stores.

.. /102
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Sheet 1A is a typical completed version of the pro-
duction report.

Here the line began working at 8 a.m. and work was

finished by 3.30 p.m. (or 15.30 hours).

It should be noted that time is expressed as a frac-
tion on the D.O.R. sheet e.g. 1 hour 30 minutes =
1.5 hours or 5 minutes = 5/60 = 0,083 hours.

The stoppage between 12 a.m. and 1 p.m. (13.60
hours) is for lunch and cannot be counted as part of
the time utilisation. '

The bottle filling machine used for this example has
a manufacturers rated capacity of 12 000 b/h or
200 b/m. :

THE MAIN D.O.R. SHEET

Now we have completed sheet 1, i.le'. sheet 1A, we
can begin transferring the information across to the
D,O.R. sheet - sheet 2. ’

It should ne noted tha. sheet | is merely a rough
(lhoot while sheet 2 will be filled out neatly and kept

for record purposes.
Onc can start filling in the D, O. R, sheet in the top

Jeft hand corner, i.e. flavour, size, time start and

time finish. i
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