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Most of the things I am going to tell you are, of course, based on the
methods and systems of my own firm. In outline, this will apply to
every production of ready-mixed concrete, but in detail it can be changed
in many different ways, dependent on economy, geography, eic,

Let us take a look ai the structure and the organizing system of my firm.
My own position is the managemen. of the daily production and working
with reference to the managing director. - We produce and deliver
ready-mixed concrete to huilding sites in all sizes in the area of
Copenhagen and in the area of 4 adjoining provincial towns. Our customers
ere mainly contractors, bhoth within house building as well as public

works, e.g. bridges, tunnels, etc,

For the production we have 12 concrete factories:
4 in the centre of Copenhagen
3 in the suburbs, and
5 near to the surrounding towns




For the transport of the concrete we have about 130 cars of different

sizes and constructions at out disposal, Regarding the cara we will
go into details later in this lecture.

Our production in 1971 was about 680, 000 ms.
In the main, our organization is buill up in the way that each factory
works as in independient unit, but under a common management and
administration.

To manage the factories these are gathered in regions under one works
manager, who is responsible for the running of 8 factories, In each

! ‘tory there is one foreman and one clerk together with 2-6 workers,
according to the size of the factory. The smellest factory has an

annusl production of 20, 000 ms, and the annual production of the biggest
factory is 120,000 ms.

The factories themselves take care of the daily purchases of raw materials
and other supplies from suppliers with whom we have regular contact. |
All orders for concreie will be received at our head office, where they
will be planned and distributed b. ‘ween the plants .n the economically

most favourable way, so that the capacity of the plants will be used in

the best way.

Basically, the purpose in production of ready-mixed concrete is: To

deliver concrete to building sites, ready to pour into the constiruction.

This is done - still basically - in 2 different ways: Central-mixing and
transit-mixing. In central-mixing you pour the mixed and finished concrete
into the vehicle. In transit-mixing you pour the raw materials into the
vehicle, which is & mixer, and then - along the way to the building site -
water is added and mixing of the concrete is completed. In Scandinavian
countries there is a prelerence for central-mixing. The main objection

to transit-mixing lies in the greater power consumption needed on the

.




vehicles and most of all th. lack ¢. quality conirol of the concrete. You
can only be sure of the quality of the concrete delivered if you know
exactly how much of_each component there is in the ready-mixed concrete,
and in trangit-mixing you know nothing of the quantity of the water, which
is of the greatest importance. The oflicial siandards for concrete in the
Scandinavian countries are so strict that in fact they make transit-mixing
impossible,

The cost of a central-mixing plant is greater than that of a batching plent,
but this is claimed to be offset by the lower cost of agitator trucks and
the fact that the pay-load of a vehicle with a mixer and a watertank is
about 20% less than an agitator-truck for a central-mixing system.

| A factory for ready-mixed concrete can be carried out in 1000 different
: ways. Unfortunately, we are pressed for time, but [ have taken out two

main types to illustrate two typical basic principles, the high and the low
factory.

l.et us start with the low factory:

This type ha: the advantage of bein comparatively ¢ eap to build up.

It has a rather big stock of materials ready for use. The materials sre
divided into fractions in a so-called starshaped stock, and sunk under
ground in the middle of the star the weigh-bucket is placed. Small remote-
controlled conveyor belts bring sand and gravel to the weigh-bucket, and
from there the material is carried directly to the mixing plant by a bigger
conveyor belt, Cement and water will be weighed out by the mixing plant -
all led by a starting-plaiform sbove the mixing plant.

In the gtarshaped stock a radial scraper brings gravel and sand ino the
middle of the star., We use this type of factory for plants to produce up to
about 60, 000 m3 per year, This type can, of course, be built both amall
and big. Two men are required all the time, and the plant with open stocks




of sand and grave) .s very vulueraa e o the influence of the climate,

especially in the winter ime, where snow and frost cause difficuliies.

If we are to produce more thau 60, 000 m" per year, the best solution
s a "tower factory, or - as we call it - 1 "high-factory”,

liere - once for all - all the raw materials are taken up to a stock in

the top of the tower, and afterwards we utilize the pull of gravity in the
production,

The tower is constructed as a cylinder on end, and sand and gravel are
led to the top, either by crane, by bucket elevator or by conveyor bel ts.

In the top the material will be led into different rooms by a turning-shoot,
and we have now a atock ready for use,

Just below the gtock the weighing-floor is placed, where all the raw
materials - sand, gravel, cement and water - are weighed before emptying
to the mixing plant. The tower can be fitled up with one or several '
mixing plants. In thig way & high capacity can he obtained, and you will
surely understand that sand and gravel are mos' protected in the tower.

In the wintertime we have the possiinlity of preheating all materials, so tha:
even in a severe frosi - we have a great capacity of warm concrete. At
the bottom of the tower, Lhe boiler room and compressor are placed,
because all our automatics are worked by compressed air.

For the distribution of the concrete we have about 130 cars of 3 different
main types,

The mest gimple is the "tub car" - the Bo-called "sauseboar or the bathtub'
The concrete is transported in an open tub, which can be tipped backwarda
by emptlying. ‘The "tub car' is the most inexpensive solution, simple to
maintain and clean, and in quiet periods it can be used to transport other

materials, bu', however, at long distances and when trangporting lean conere
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the concrete may separare, oud it mav also e damaged by the sun,

rain, or snow.

The second ype is constructed Yy the founder of our tirm, Mr.
K. Hindhede, and has heen in aclive service for nearly 50 years,

It is suitable for all kinds or concrete, hoth wet and dry, rich and
lean, has a rather big pay-load, and is rather dependable,

Unfortunately, it has two dr.wbacks-

It unloads in & very low heigh!, abcut 90 cin above the ground, and it

Ly

3 ‘
cannot irangport anymore than 2,75 m° at a time,

The third tvpe is the big three-ghafied high-discharge, which we aim
at more and more year by year. Here in Denmark it can (ransport
up to 5 rn3 2' & ume, unioads the concrete quite homogeneous in the
drum by rmeans of a worn, Ly untoading the concrete the direction
of rotation will he changed, ar+ the concrete will be "rushed" out. It
i1s a very good car, hut rather expensve, ahout 200, 000 D. Kr.

It has the drawback tiia: it Caluwi load or unload ihe drv concretes,
and it is difficult 1o keep clean too. Jts pay-lrad 18 alio smaller than
types 1| and |I,

In all our plants are stationed permanently a number of cars, nwned by
ua. It 18 about 80 cars. The remaining 30 cars are leased by us ard
are daily distributed by the central administration be'ween the plants,
where the need is. [n thig way we have a high flexibility in the
distribution,

Ag vou know, it :8 of great importance by production of concrete that the
ratio between the individual components is right, : e, tha' the sieve curve
is as correct as possible, that all sives of particles are mixed in the

concrele,

.




FUis easy to undersiiad ny akiay o ok 0w preiare ot o walls

Here, you will find that the ~acties Setween the big grainsg are filled
up with grains of small sives, and that ‘he gmall cavities are filled

up with grains of smalier sizes, and that the smallest cavities are lilled
uy with cement. This results in a very compact concrete, which can
be proof against chmatic conditons and proteet the steel reinforcements.
To secure thic coudition 111 the beat way, we always produce concrete
with sand and with at least two different fracuons of gravels. Lach
component will be weighed separately.  Therefore, U is of great
importance that our scales weigh eXact, and are maintained in the best
possible way,

At least once a week we weigh a load of concrote to make cervain that

the total weight of the load is corresponding to the surn of the quantities
weighed out,

Besides, twice 1 year, o go Uoapgh the wohsle weight system carefully
and checke~w2igh the whole gystem of scales w:th p.imbs,

At the same time we keep a very careiul naterial account 1o make sure
that the consumption of materials, especially cement, corresponds to
the lots of concrete deohivered.

It ia also very importaut to eslimate the moisture of the sand all the day,
becauge a clhanging moistuve content inay have the result that we do not
weigh out the currect quantity of sand, if no alteration takes place.

In our n2west and mos! modern factory at Hedehusene, which you are
going to see on Saturday, the whole weighing is controiled by a computer,
. . 3
programmed with the corvect quantities for 1| m™ of the most ordinary sorts

of standard concrefe, and the computer remembers the programmed water-

cement raito and corrects for water and sand,
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Not only do we want 10 deliver o corre! cualite. L alse & correct
quantity, Therefore, 11 is 0 gredt 1MpoOrice o keep @ sharp wateh

on our dosinyg equipmont,

As it is very difficul! on a puwlding &ite o contral that the corroect
quanuun i delivered, 11 is a matter of conhdence betacoen our customers

and us, and we have 1o gecure oursclves in the best woay agarnst maistakes,

Not only to secure a good gquality, bor also to ancure a good cconomy n
the production is it necessary to Keep an exicngrce cuhity comirol, Our
concrete coantrol is based on a conrol o raw muicrmals and control of

the fimshed product, both n fresh and hardened conditions,

The quali‘y of the cement in Denmark i3 so ol that the control i Jus!
a@ matter of routine. However, the control of sand and gravel 18 neCessary
because of the very difterent qualities. Lvery day c¢tch factory takes
out samples io be sitied. Afterwards the gram curve is drawn, the
content of clay and slurry is measured, and frogt«dangercus grainsg are
measured, too,

*
If the quality becomes poourer, tne suppher will be advised, and if he
cannot be of assistance to us, we get another supplior,

We control the concrete by taking ou' a spot test from the production,
3, 4, 5, or 6 times a day a sample of the fresh concretc is taken out.

Following measurings are made:

Slump, entrained tir; unit weight, ltemperature;, water-cement ratio, and
2 spacimens. The gpecimens are cylinders of 15 x 30 cm, according
to Danish strndards, kep' under water (200) for 10 days. Then they are
kept in dry air unti]l they are 28 days old and then crushed. ihe resul!,
expressed in kilograms per square centimmelre is put into our statistics.

Our central laboraiory surveys the different concrete con'rols ot tne plan's,




A e cerral Joboraior s 80U rune o Docactecl controus, based on

Samipita . takon oud by 00 La00r e, tea 1t b

Sy sites,
We une stidishcad quatioc oo, e Cae omann b e il & ogorts of

ordinary  standard concee'n as oy Saamelces, a0l anhy o gecrure a

good enouph qualiy, bal w0 o secare a gond econoimy in the production.

{is not hard to preduce pgood mnd strong concrete, - ‘The problem s

to produce 11 good and sitong - und with expendges reduced to a minimurn.

[

If we are 1o star! vt aoconerete actory, one of the Ligpest problems

very ofteis s: WHERT

‘

L. T at 0 be placed whrre e nearket aod

the sale is (10 gel stort distances)?

2, I il 'o be praced near a por: m o« gravel-

prt (e ped o censible raw maicr.als)?

I am not able to answer tinsg queston. It depends on financial consideration

in each singl case, aad may Add that we have vsc t both solutions,

It scems Lo e tha! an uprestrietcd acevss to the raw materials is the

hest solution,

After this, the problem is alin ast elinunatea, and we may concentrate

on aroiher prollem, whwh i for us one of {he biggest: The distribulion

We find (8 very difficult t) adapt the speed and the
quaniity ol the delivery to

of the concrete,

20-50 difterort building sites from one plant on one
day to the capacity of the plant, ‘o avoid hoth idie running for plants and
periods of wailing far cars,

There is a lo: of money in he ~olution of this problem. We try to solve

i the best possinic way, beeause we cannol golve i compietely,
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drivers witn a consearn speetd, vl howe g S Ure necessars too,

e anLiiow, meack depend on the Huame SN,

For many vears wo have done voirs irach o obiain the begt POsS. ole

contfact with the Luldiy sites tnd o Frepare ‘nem {or the rveception
and use of ready-mixed concrety "o naiddle tins problem we have
stall of 4-5 mspectors, who have Heodobh of beog contaci-men between
'he plaat and ihe vuilding s 'es. Phey are to sceure that e favtor,

s mformed in ihe hest wiay about the situation at the budd:ag-sites,

And that the 1rafice conditions are good enough.  They are to secure that
detiver, takesg place witg a speed that s amialle for the building site,
and in a quality which fits the ctonsirictions,  They are to plan ovders
I advance, 80 that actual delivery inkes pluce as ¢asy us possible,

To improve ihe contaci io the buildiny; sites further, mos' of our cars
are supplred with radio, so that problems and alterations may be made
by radio. o

For permar n! building s1tes we 1 re out hvdraulic Wy lLifted bunkers
for reception of FeAaY-in.atu (Olicivic, o0 Lhal the car may delivel
the load quickly ane pet away for another joad. In the meantime the
men at the si'e pour 'he concrete inta the construction by means of
crane or barrow,

In recen! years we have delivered the concrete, pumped into the
tonstruction with special (oncrete pumps.  This way of delivery has
be:ome very popular, since it reduces the work of the staff at the

actual site to a minimum. At the sume time it has a big pouring-capa-
city,

GO 000




I have now tpoed o e o meset viow sate the world of ready-mixed
concrete, and | hop. 10 has satisiied vou a littie, hext Satucday vou

are goivy to visl” one of our blacts asd [ will be looking Torward te it
Perhaps we can then o ipore ato detali in some of *he prohiems, f

you are .nierested,  Now, hore, we atil have some time left, if vou have
questions, f there s someting you did not quite understand, and

will try 0 answer e best | can I know tha' vou are very interesled

in one thing of course; MONGY.  And theretore | will mention some

of the most ‘mipertant prices:
Plants:
R S e

9
Big plants tor 100,000 m"/year ........ .... D.Kr. 6,000,000
Smaller planis {or 30, 000 m‘*/'yeaz' v, D.Kr, 500, 000

Vehicles:

5.0 m3 VOlvo vttt ieenraron cnnenennennn.. D.Kr. 210, 000
5.75 “q Volvo, KH-agitator D . Kr, 120, 000
3.0 m‘\/olvo.......,.................... . Kr, 110, 0060

Maintenanee puer year ... .......... about D.Kr, 15, 000

for a period o a lLifchime of H-7 vears

Price {(Saleg-Price) for Concrote:

Free delivered within 5 &ine

Standard for ioundation ..........00. ooe...  DUKr. 110, 00/m3
Standard for reinforced concrete ........... D.Kr. 150. 00/m3









