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ABSTRACT

As part of the ongoing project of the United Nations Development Programme
(UNDP) "Cement Development and Research Centre" (DP/TUR/72/034) that the
United Nations Industrial Development Organization (UNIDO) is carrying out
as executing agency for UNDP, an expert in building materials testing was
sent on a one-month mission to Ankara at the request of the Govermment of
Turkey tc advise the Centre on equipment for its concrete technology laboratories
and on their organization., The expert carried out his mission from
2 October to 15 November 1977 and from 2 December to 17 December 1977. During
the mission he was attached to the Centre and worked in close co-operation with

Turkish engineers,
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INTRODUCT ION

As part of the ongoing project of the United Nations Development Programme
(UNDP) "Cement Development and Research Centre" (DP/TUR/72/034) that the United
Nations Industrial Development Organization (UNIDO) is carrying out as
executing agency for UNDP, an expert in building materials testing was sent on
a one-month mission to Ankara at the request of the Government of Turkey to
advise the Centre on equipment for its concrete technology laboratories and on
their organization. The expert carried out his mission from 2 Uctober to
15 November 1977 and from 2 December to 17 December 1977. During the mission

he was attached to the Centre and worked in close co-operation with Turkish

engineers,

Annex I gives the expert's job description,
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I. FPFINDINGS

The bare brickwork of the institute (E-block)

The expert inspected the ~oncrete laboratory, which was still bare brick-

work at the time of his vigit,thoroughly several times,

General impression

The rough brickwork of the E-block of the institute was already very far

advanced, and the necessary altcrations could only just be made.

The size and design of the rooms of the E-block are suitable for the

activities of a concrete luboratory, but they are by no means too big,

In the concrecte laborutories quality control, scientific research and
development are to be executed a.cording to Turkish and international
standards (ISO, ASTM, DIN). Furthermore, it is intended to hold courses on
concrete technology and on technological testing for cxperts at al! educational

levels,

The laboratory is, apart from some exceptions mentioned below in connection

with proposals for improvement, very well planned,

After this laboratory hus been completed and equipped it will be comparable

with the concrete laboratories of concrete research institutes in Western Europe.

Proposals for improvement

The ceilings of the ground f{loor have been built with 350 kp/m2 carrying
capacity. For a laboratory, especially for the test hall of a laboratory with
heavy testing machines, by far too little stability has been provided,
Normally the ceilings cf a concrete laboratory should be built with a ceiling
load capacity of 1,000 kp/m2. For heavy loads, it should be correspondingly
higher, According to rough cstimates, however, in the hardened-concrete test
hall (room 4) even in the range of hc .y test machines point-loads up to
15,000 kp/m2 are likely,

Furthermore, it has to Le taker into account that transport vehicles

(eegs fork-1ifts) with loads up to 1,500 kp/m2 will be moving on the premises,

The representat.ives of th: building company and the building management
have been informed of these t.cts ul they will deal with this problem.




Special attention must be paid to the fact that no heavy vehicles, for
example lorries, should be driven into the test hall (room 4), because of the
low ceiling load capacity, For transport-technical reasons, a certain arca
1t the entrance door of the hall should be reserved, which would have to be
constructionally reinforced (for example by means of columns, which would have

to be arranged accordingly in the basement),

Normally a test hall for the testing of freshly mixed concrete with heavy
test machines is situated in the basement because individual machines need
bigger concrete foundations, which then can be sunk into the ground. The test
hall (room 4) unfortunately has a basement underneath it so that no foundations
san be sunk into the grounds It is therefore recommended that for the heavy

machines the normal concrete foundations be replaced by special steel foundation

The drive to the main entrance of the test hall must have a ramp for
vehicless The ramp should have no more than a 10% slope, and it should have

wrcordingly high stability,.

The doors in the basement are too small for the transportation of the

specimens  In rooms 5 and 6 the doors should be enlarged to a width of 150 cm.

In room 6, which serves as a Storage room, a gate at lewst oy m wide iy
required on the wall to the garage, since, it is necessary to drive into the

room with a fork-1ift or similar vehicle,

Individual laboratories

At'ter intensive studies of the rooms cof the concrete laborutory and after
Jiscussions on the future tasks of the laboratory, the expert allocated the
rooms of the laboratory as described below, Technical drawings O1 and 02 in

annex 2 show the layout,.

Room 1 (aggregate und fresi concrete testing)

In room 1 the laboratory for aggregates and freshly mixed concrete will

be installed; all tests on sand, aggregated and freshly mixed concrete
will be carried out here.




These tests include:

Sample splitting
Drying

Sifting

Weighing

General tests
Grain size
Moisture

Bulk density

Water absorption
Materials of organic origin
Abrasion

Mixing

Compacting
Composition

Air content
Sampling

Water permeability

Room 2 (curing room)

In room 2, the wet ::,rage room, a relative humidity of 98% and a
temperature of 20°C * 2°¢ will be maintained, Two basins for storing water
will be placed here. In this room specimens will be stored wet, or damp,

according to the standard,

Room 3 (climate room)

In room 3, the climate room, relative humidity of 65% and a temperature
of 20°C + 2°¢ will be maintained, In this room specimens will be stored dry

according to the standard,

Room 4 (testing hall for hardened concrete)

In room 4, the big test hall, all physical tests on hardened concrete

Wwill be carried out. The heavy testing equipment and machines, all machines
for testing compression, bending, crushing and tensile strength, will be

placed here,




The specimens will partly be transported on conveyor belts from the
climate room to the compression testing machine, A fork-1lift or crame will
be used to transport heavy specimens. Among others, the following tests can

be carried out in this laboratory:

Compression tests
Bending tests
Tensile tests
Crushing tests
Abrasion

Non~destructive tests

Room 5 (specimen preparation)

In room 5 specimens will be sawn or drilled out of stored pieces of

material when needed, The surface (compression area) of the specimens can be

ground here,

Room 6 (materials and specimen storage room)

In room 6 sand, aggregates and cement will be stored in boxes and containers,
Specimens can be stored on shelves., Spare parts or non-used equipment can be

stored here,

Water, electricity, drainage

The water and electricity supply is at present sufficient, An exact plan
of the laboratory's required water, electricity and drainage connections is

shown in technical drawing 03 in annex II,

Test ing equipment

The proposals for equipping rooms 1-6 have been elaborated in accordance

with the latest Western Buropean technclogy and according to the standards,

Especially for the laboratory for testing aggregate and freshly mixed
concrete so=called "performance units" are planned, that is, test apparatus

that is built-in with the laboratory working tables for greater efficiency.

These performance units will be joined to form so-called "test streets",
which means, the specimens can, partly on conveyor belts, be transported from

one test unit %o the other easily, This ensures a continual "test run",




The performance units have the following advantages:

No erecting and dismantling of the testing apparatus

Little physical effort required in transporting the specimens
Quicker testing, good "test run"

Clean working place

Economic use of available space

Accident-proof and decent working place

Better survey of working place, convenient working heights

A1l built-in apparatus secured as much as possible against damage and
dirs
The expert proposed the test equipment and the best machines of the complete

laboratory and described them in detail in accordance with the high level of

the institute and its future field of activities (quality control and research),

An exact description of the technical requirements is very important, since

very high-quality technical apparatus is concerned, which, if not described in
sufficient detail, can be supplied in a great variety of designs and of differing
quality. The prices may sometimes differ by a factor of 10,

When inviting tenders or ordering the apparatus,utmost attention should

be given to the correct observance of the technjcal requirements and descriptions.

Installation, erection and handing over of equipment

When the laboratory equipment is purchased, it is, for obvious reasons,
urgently recommended that the equipment be ready for operation, which

means that the price includes:

Equipment

Packing

Insurance

Transport to the laboratory

Erection and connection of the power supply

Handing over the equipment and instruction in its use

For the complicated machinery, an electrical engineer or a machinery
engineer should have four weeks of training in the factory of the manufacturer

in the technical and electrical functioning of the machinery., Additionally, a




concrete engineer of the manufacturer should be at the laboratory of the institute

for 14 days to run in the apperatus, together with the personnel »f the institute,

opare parts

For all the important apparatus delivered,a supply of spare parts that will

last for at least two years should be bought along with the laboratory equipment,

Recommendations and observations on the establishment
of the testing facilities

Costs

The costs of the complete laboratory (equipment for rooms 1~6) will be,

depending on the quality and the equipment, but according to the specification,
DM 1.2-1.5 million (as of 1 November 1977).

The laboratory must be equipped with items 1-145 to guarantee its
technically perfect operation, However, if for financial reasons, not all
equipment can be purchased at once, items 114, 115, 117, 120 and 121 could be
postponed until the next year. The costs would thereby decrease by DM 500, 000
to DM 600,000, This equipment is, however, absolutely necessary,

Required personnel

The personnel requirements of the laboratory depend mainly on the size of

the tests and the tasks to be executed,
Chief engineer

The chief of the concrete laboratory should be an academically educated
engineer; and his professional training should have been either in chemistry,
mineralogy or building construction. He should have worked at least seven

years in the field of building materiais or testing of building materials,

He will represe.' the laboratory professionally, He will be the discussion
partner of customers and professional colleagues, He will be responsible for
the management and the technical training of the personnel. He will have to
work out research tasks and supervise their execution, Also he will have

the full responsibility for all test certificates and test results,
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Engineers

Two engineers will be required, They should have had an academic
education as a chemistry or building engineer or the equivalent training, for
example in concrete technology according to DIN 1045, They should have had at
least two years' experience in the field of building construction or building
materials testing, They will instruct the personnel, set up test instructions
and test tasks and control the test results, They must be present and control
difficult tests, represent the laboratory chief in his absence and prepare

test certificates,

Laboratory assistants

Two laboratory assistants will be needed for carrying out the physical
or chemical tests of aggregates, freshly mixed concrete and hardened concrete,
They should have a basic knowledge of cement or concrete, One laboratory
assistant should be responsible for the aggregate and fresh concrete laboratory

and the other for the hardened concrete laboratory,

Both laboratory assistants should execute simple tests independently,
difficult tests according to instructions, They should make test protocols and

they should be able to operate all machines and apparatus without difficulty.

Assistants

Two assistants will be required for transporting specimens, aggregates
and cement; servicing the machines and apparatus; helping with difficult

testsi and cleaning th¢ laboratories,

Training of personnel

Personnel must be trained in concrete technology and testing techniques,
They should, if at all possible, be trained before the laboratory is equipped.

For training, Western Furopean laboratories are recommended,
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In the Federal Republic of Germany, the following laboratories can be

recommended ¢

All university laboratories for building materials testing (for example,
Aachem, Stuttgart, Darmstadt)

National testing institutes (for example BAM West Berlin, MPA Dortmund)

Important association laboratories (for example, VDZ Disseldorf,
BVDB Dortmund)

Engineers

The training programme for engineers should last two months, and it should

comprise the following main points:

Introduction to advanced concrete technology

Calculation of mixtures

Testing of freshly mixed concrete and recording the results
Testing of aggregates and recording the results

Testing of hardened concrete and recording the results
Special tests, non-destructive tests

Operation and service of testing machines

Laboratory assistants

The training programme for laboratory assistants should last one month and

should comprise the following main points:

et




..15_

Brief introduction to concrete technology
Testing of freshly mixed concrete
Testing of aggregates

Testing of hardened concrete

Operation and service of test ing machines
Organization
The procedur: for handling and testing the specimens, vh o1 bave Leen

produced in the liboratory or have becn brought in by customers or have been

taken at building sites or tactories, must be adhered to strictly.

The procedur: to b followed from the time Specimens are received until

the test certificute is issued is shown in the organization chart (figure 1),

Receciving of specimens

The specimens (from customers etcs) are delivered by the customer at the
specimen reception in hall 4 and receive a number, The laboratory obtains this
specimen number tfrom the administration, All necessary data regarding the
cugtomer, or the specimen, is listed on a specimen way bill in triplicate,

One copy of the specimen way bill is attached to the specimen; one goes to
the administration, and one is kept in the rececption section, A sample form

18 given in annex III, If a test application of the customer accompanies the

specimen, it is sent to the administration department together with the specimen

way bill,

Specimen testing

The testing procedure for specimens is shown in figure I, Numbers in
parentheses refer to this figure, The specimen is first put into interim

storage and later on stored and tested by the laboratory assistant according
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to the instructions of the responsible engineer (8), Th laboratory

aosistant draws up 2 record of the test results in duplicate, The original

of the test results is handed to the engineer and the copy remains in the
laboratory. A sample form is given in annex III. A rough outline ¢f the tests

and material flow in a concrete laboratory is given in figure II,

Administration

Upon receipt of the test application or the filling in of the specimen way

bill, the order receives a handling number from the administration (4), for

examples
21/ 02219/ 77 - 09
— N ~ / \ ; ,
Department Current number Year Month

The application or the specimen way bill has to be acknowledged by the

director (5); then it is given to the laboratory chief for acknowledgement

and allocuation of work (6). After that it is handed to the responsible engineer
to be elaborated (7)., He issues the testing- and working instructions to the
laboratory assistant (8), and the confirmation of the order (14) to the customer.

A sample form is shown in annex III.

The laboratory executes the test (8) and compiles the test results (9),
which are turned into a test certificate by the responsible test engineer,
At the same time the costs (17) are determined by the accounting department

(20) and the administration (18) sends the invoice to the customer,

The written test certificate has to be signed by the laboratory chief

and is sent to the customer by the mail department (12),

If required, the administration can certainly be wound up wholly or partially
through eliectronic data processing, In this case the mail and accounting

department would, for cxample, correspond with the data processing.

Transport and storage system

The specimen or the specimen material of the customer is normally delivered

by truck to the entrance of hall 4 and then unloaded by crane (heavy specimen)
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or by hand (light specimen). Then the specimens are loaded anto so-called
"Buro-palettes" (120 cm x 80 cm) and marked with the handling number, These
palettes can then be transported to suitable storage shelves either
battery-driven or manually operated fork-lifts. The transport from testing
machine to testing machine and general transport within the laboratory is
also effected on these palettes. Garbage and waste matter is transported in

containers,

In the fresh concrete laboratory the test subject is transported by
so-callel deposit carts, which are carts of the same heights as the system
laboratory units. This has the advantage that the specimen: do not have to be
lifted anymore, Roller ways are applied for the transport of specimens.

The transport systems are described individually in the section on the

specification of the equipment.
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1
11, RECOMMEN'DATION#

Recommendat ions for equipment to be considered by the Centre

SPECTIFICATION

RCOM (1)
AGGREGATES AND FRESH CONCRETE LABORATORY

01 a
5 02 3
| 03 1
;
‘ o4 1

Arorerate bhoxes
eacn 270 litres contents

Cement storagre container
eacn 100 litres contents

Larege balance

w:th indlcator, capacity 100 kg, division of

©0 $ carried on 4 wheels table that can be fixed
in place.

Test screen vibrator with electromotive unbalance
drive

Heavy duty sifting machine for sieves 500 mnm @ 1in
heavy construction first class screening efficien-
cy, even with the finest materials difficult to
sieve. Both the screening and the vibrator sections
must be provided with O-60 min times and with con-
trols for the magnitude of oscillation and vibrati-
on.

Connection value: 0.5 K.V.A. 220/50 cycles

The following accessories must included in the
machine:

1 collection pan

1 disc of plexiglass, with spray head for wet scree-
ning

2 sieve pans with water discharge nozzle (material
PVC) for wet screening

1 waterplug box, with clamping nozzle and two hose
clips

1 extra strong PVC water hose 1/2" resistant to
compression

1 set of sieves, 400 mm @, inside mesh aperture as
follows: (in nm)

0.074 - 0,149 < 0,200 - 0.297 - 0.590
1.000 - 1,190 - 1.680 - 2.380 - 3.000
LoTFO = &.2580 - 7,000 - 9.530 - 12,700
15.000 - 19,100 = 25,400 =30.000 - 38.100
40.000 - 50.000 - 50.800 -63.500 - 70.000
7.200 - 88.900 -=152.400

1/ This section has been reproduced without formal editing.
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SPECIFICATION

05

06

07

08

09

10

11

12

‘e

Performance unit,

for time-saving sample splitting.
The test porticn ic auartered in a single operation. (double
splitter) Flawing through capacity acc. to different standards.

ferfgnqgngg_pnit

for rapid wicighing »f cieve fractions.
Weighing rance 15 kg, Nuick taring device.

Performanc.: unit
for drying up to REUOC

with Luilt-in warming cabinet, 115 1tr
B ox 1ox M, 800 « 750 x 350 mi

Performince unit

for fine we ghing.

The Tid covers-duciproof-a 3 kg precision balance. The cover
closed, tnic unit presents an additional working surface.

Performante unit

for vaviow iesis:

- coda o tect

- other chewical tests

- setting test

- grain shape

= rosioving. cie.

ITtuminaced opat glass rear wall. Micro-chronometer and
sockets onooromt plate

Pojifp)nlyugf;fpyig‘

for all operations connected with higher demand

particulnly the elutriation test, For preliminar sewage
prif o cotion 4o sait trap wust be fitted.

Drying cven,

for drying 0P T0 300°C, Inner dimension appr. 700 LTR.,
cornnectiun value appr. 5,6 K.V.A.

Abyasio:. tacting machine,

for the deteraination of tne abrasion value of aggregates,
The machine 1. conform to ASTH C 131, connection value:
0.75 K.V.A. ccu v, 50 cycles

1 sct of encral equinment and tools must be belong to the
nachine:
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SPECIFICATION

13 1
14 1
15 1

Consisting of:
8 conical bowls 2 and 6 liter contents,
1 stirring pole,

2 scoops,

1 wixing spoon,

1 pouring pot,

1 straight edge,

1 wash bottle,

1 fine brush,

1 coarse brush,

1 folding rule,

1 trowel,

1 warm air drving unit, 3

2 measuring cylinders 1000 cm”,
2 sponges,

1 pck. of chalk,

1 hand brush.

Mixer, 50 1tr.use contens

Mixer is driven by a four-paddle motor, 2,2 kW Connection
value 2,2 K.V.A, 380 V, 50 cycles. Pan diameter approx.

80 cm carried on a pushcart on rubber wheels. The cart is
designed to allow raising and lowering of the pan and
positioning under the mixer, by a system of pullies and
steel wire, hand operated. The mixer, which represents

the main separate part of the machine is provided with thick
rubber foo.ings to damp the noise and keep the machine in
position,

Mixer, 150 1tr. Use Contents,

Similar above mentioned, with transport carriage with 11 fting
device for raising the mixing pan.

Connection value 4 K.V.A. 380 V, 50 cycles. Pan d1am3ter
approx. 90 cm. The capacity per hour comes up to 6 M

Equalize table

For capping samples, approm. 2Mx 1.5 M., steel-plate ‘
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SPECIFICATION

16

17

18

19

20

21

22

23
24
25
26

Performance unit

for a_24-hour interim strage of

concrete speciment

Roller conveyors incorporated for casy transport of specimens

Performance unit

Filling station for the manufacture of concrete specimens ,

as well as for air content testing and slump test

Excess of fresh concrete and dirt falls through the working
grate.

Working table,

1500 mm, with roller conveyer

Performance unit for weighting samples
Up to 50 KG

Performance unit
for sampie compacting with high-frequency
vibrating slab.

Time switch. Rinsing tub for rapib cleaning.

Performence unit

for demoulding of specimens

and rould cleaning. Excess of concrete and dirt falls through
he working grate

Performance unit

for testing the consistency

Particualary for slump test. Motorized 11fting mechanism for
automotical operation according to DIN standard

Desk and chair

Shelf for small samples or tools

Cupboard for tools and equipment

Cupboard for tools and eqipment
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SPECIFICATION

27

28

29

30

K}

32

Water permeability tester

tor determination of the water permeability into concrete
cubes. The tester shall allow the examination of up to 6
specivens simultanecusly complete with air-compressos, val-
ves manometers, hosas etc.

Connection value 5,75 1KV A 220 Y, 50 cycles.

Vibro-consistomater,

for the determination of concrete consistancy. consisting of:
vibrating table, cylindrical container, conical-mould with
filling funnel and swinging-out device, load-plate made of
plexiglacs,

Electrical connection 220 V. 50 Hz, 0.25 kM.

Performance station for filling and demoulding

Compac ting factor apparatus for testing fresh concrete

It is with two steel conical hoppers, cach with a hinged trap
door. The trap door is operated by a quick release mechanism

to give free flow to the veleased concrete cample. A cylindrical
mould i35 fitted beneath the hoppors and all three items are
mouatea on a riaid steel stand,

The apparatus 1< mounted one laly table

Jolting apparatus
The apparatus 15 wounted one lab table

_Perfopmance unit fine weighing

The 11d covers-dust proof-a 10 I!g precision balance with 1 g
reading, The cover closed, ihis umt presents an additional
woorlkang surface.
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SPECIFICATION

33

34

35

36

37

39

40

1

Performance umt for rapid drying and exsiccation test

On freshly-mixed concrete by strong propane burner

Performance umt for all operations connected with higher

demand of water

Particulary the elutriation test. For preliminar sewage
purification, a s11t trap must be fitted

Hygromgter C-M apparatus |,
including 100 capbid ampoules

Bulk dens1ty measure
Apparatus, 28-79 14-10-14-28 D

sand absorbtion crone

Penetration apparatus

From 10 LB. To 150 LB. The needle points supplied have cross
sectial areas 1, 1/2, 1,4, 1/10, 1/20 and 1/40 square 1nch.
Complete with pipette and tamping rod

Slump test set

Containing galvanized steel slump cone, machined steel and
cadmium plated tamping rod, galvanized steel metal cement ?an,
600 nm x 450 mm x 80 mm stiff brass wire bristled brush. All
steel trowel with wooden handle to comply with ASTMC-143 and
C-192

Laboratory screening machine with electromagnetic drive

in table design, for quick laboratory screening and workin?
supervision, Special screening effect by infinitely variable
anplitude with rotary resistance while quickly moving up and
down, the material is also rotating on the perforated bottom.
Height for screening rings, 7 a 50 mm, or 10 screening rings
a 30 mm and one collecting pan. Machine with lengthened guide
rods.

Connection value 0.5 K.V.A. 220 V, 50 cycles
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SPECIFICATION

41

42

43

44

45

46

47

12

12

24

Including 1 set of sieves
with the following Openings in mm

0.074 - 0.149 - 0.200 - 0.297 - 0.590 - 1.000-
1.190 - 1.0680 - 2,380 - 3.000 - 4.760 - 6.350-
7.000 - 9,530 -~ 12.700 15.000 - 19,100 -  25.400

30.000 - 38.100

Cube mould, 50.3 mm

Edge length in heavy cast design of aged steel material in
according to AST C 109 weight; Approx. 1.4 kg

Tension frame
Belonged To nr. 42

Cube ioulp, 100 mn edge length

Heavy cast design of aged material. A later deformation of the
plates is therefore impossible. Maximum deviation of the inter-
hal dimensions: ¥ 0.2 p.c. From a length of 150 mm all side
walls of the mouTds are ground. The thus reached evenness comes up
to  0.05 mm over a measured length of 100 mm (according to

the standard 0.08 mm) . The individual plates are held together
by revolving clamping boits. The plates of one mould can be
interchanged vithout that there will occur a deviation From

the rigat angle of more than 0,300, The given accuracy makes a
later grinding of the surface unnecessanry.

Werght: Approx 7.5 Iy

Hountaile case
Belonged to nr. 43

Cube would, 150 mm edge length

As discribed 1n nr. 43
Hevght: Approx 15 Kg

futable case
belonged To nr. 45

Cube mould, 200 nun _edge length

As discribed 1n nr. 43
Uerght: Approx 24 Kq




A
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48 8 Mountable case belonged
To nr. 47
49 24 Standart cylindrical mould

of 150 nm@, 300 mm height ,we1ght :approx: 16 Kg

50 8 Mountable case
belonged to nr. 49

51 12 Beam-mould, 150 x 150 x 700 mm

Weight: approx 31 Kq

52 3 Moutable case belonged to
Nr. 51
53 12 Beam-Hould, 100 x 100 x 500 mm

Weaght: approx: 14 Kg

54 3 Moutable cade belonged to
Nr. 53
55 3 Air content tester, 8 1tr.

Including assecsories

56 1 Mechanically operated a paratus for the graphical recording
of temperature, airpressure and hum y. .

With each apparatus the following is delivered:
1000 recording charts
3 extra pen heads
3 copies of operating instruction (English)
3 bottles of ink
57 1 Pycnometer of 1 1tr.

Capacity for the determination of the specific gravity of
fine aggregates

58 2 Cylinder capping device

According to ASTM C 31 with capping frame and capping plate
155 mm cap diameter
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59 1 Handoperated small forklift
Lrftang: Hax 1250 +yg.
Weight : 74 Kq

60 1 Transport carrage
Transport of the specimens from the storag shelf by means
of the transport carriag fitting 1n height of the perfor-
mance units. No physical irfting of specimens
Lifting: iax 300 kg
Height : 20 Kg.

61 3 Standart spatula

62 3 Nire brush

63 3 Concrete supporting thermometer

64 3 Concrete stab thermometer

65 3 Max-Min-Thermometer

66 3 Stoh-Hateh

67 3 Signal -chronometer

63 3 Cube tong for cubes 200 mm

69 3 Pair of rubber gloves

70 10 Set of measuring cylinders 100 ML.
250 ML, 500 ML, 1000 L

n 5 Rubber_hanmer

72 5 Steel hanmer

73 3 Set. of chisel

74 3 _Small water balance
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ITEM  QUANTITY  SPECIFICATION
75 1 set_of different brushes
76 20 Conical bowls,
tdel steel, 5 I1t.
7 3 Pycnometer
78 3 Yarm air drying umt
79 3 Wash bottie
80 6 Special glas bottle 250 cm3
81 6 Special glas bottle 350 3
82 3 Colour standart
Wrth 5 colour glasses
83 3 Colour st wdar’.
Hith 3 colour - neets
84 1 Bulk deniity weasuring vessel
5 nlﬂd ]') ‘1,!’.
85 ! firain s1ze slide gauge
€6 3 S1ide gauge 250 mm
87 3 Hair Tineal gauge
88 3 faght angle 90°
89 3 Steel wire hrush
90 3 Mixing pan, 50 11t
9 3 Mxing shovel
92 10 Hand shovel
93 10 Trowel




v
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ITEH  QUANTITY SPECIFICATION

M 10 Mixarg spoon

95 5 Orying casserole

9% 20 Samples container, capacity 10 Kg

97. 1 Heasuring vessel, set of
5,10, 20 Lit,

% 2 Thickness gange

99 10 Folding rule

100 2 Shmidt-test ~hamer
for the non-destructiv testing of the quality of concrete
in burldings or at site
Hodel N (1mpact encrgy = 0.225 MKP)

101 1 Testing anval
For schmidt-hammer serves for checking the correct operation.
of the test-hammer

102 1 High frequency internal vibrator

Driven by electrical motor and equipped with flexible shaft

Jechnical data:

Diameter of vibrating head m
Length of vibraiing head mil
Compression ;n3/h
Vibrations per minute

Length of flexible shaft mm
Power of motor kW
Weight of motor kg

25
222
up to 5
11.00 - 12,00
4000
2,7
29.5
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ROOM (2)

(CURING R0O:1)

108 2 Susperd thermostat for keeping the temperature in the water
storage tank constant with contact thermometer 0-150°C,
indicating thermometer 0-|OL°C, pump with capacity 20 litres/
min and heating from 0 to 1600 Watt

109 2 Water storage tanks of qlass-ibrereinforced polyester resin

for keeming concrete cubes and cylinders, Complete with over
flow socket drain, feets and uear resiztant special plastic
grid |

Length : 2.000 mm
Width : 1.000 mn
Height ;600 m
CAPACITY  : 1.200 LIT. '




ITEM  QUANTITY  SPECIFICATION
ROOM (3)
(CLIMA ROOM)
09 1 Previosly descript
25 3 " "
26 ‘l 1" H
34 ] " "
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ITEM  QUANTITY SPECIFICATION
TESTING HALL (4)
TESTINu OF HARDENED CONCRETE AND FULL-SIZE-COMPONENTS
110 1 Reception Desk for incoming samples from customers
m
12 1 ABRASION TESTING MACHINE
foir building materials, for determining the resistance
to wear of concrete natural stones etc. Conne:tion value
0.55 KVA, 220 V 60 Hz
The motor of the machine could be set to rotate a selec-
tion of revolutions, together with a switch gear and all
the necessary accessories. In addition: 200 kg of Carborundum
sand '
5 Deflectometer, total deflection 5 cm
sensivity 0.02 mm
5 Magnetic holders for deflectometers
n3 Shelf for euro-special-palettes

High : 2.000 cm.
Depth : 1.000 cm.
Langth : 6.000 cm.
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SPECIFICATION

14

1

BENDING AND CRUSHING TESTER MAXIMUM TEST LOAD 10 MP (100 KN)
Class I DIN 5T 227
Grade A (B.S.)

nding and crushing testers for testing beams, plates and
tubes on their flexural and crushing resistance.

Equipment

Machine frame in rigid two-column design, both columns
threaded for test height adjustment.

The bending supports as well as the crushing table are
mobile and are set down for testing over an eccenter

A bending support edge is tiltably seated. The upper
bending edge, tiltable, too, is fixed to the piston and
slewable by 900, thus permitting to test tubes in
longitudinal as well as in cross direction.

TECHNICAL DATA

electr. connection: AC 380 V, 50 cycles,' ki 2
supporting distance adjustable L mm 250-3000
edge length nen 1300

- edge radius 1 20
distance: edge-support nun 0-1500

" compression tables
dimensions ] 1320x800
maxioum outer diameter of tubes Nkl 1600
machine height nsil 3500
THGLUDING : .

Bending support

consisting of two mobile anvils with one stationary and
one tiltable support with pivotable rollers (can be locked,
if necessary).

Compression table

mobile for crushing tests; pulle
with eccentric bearing for placing the table down in the
test space.

THE FRAMG 1S CONNECTED TO

MEASURING-AND CONTROL CABINET

with servo-hydraulic controT and digital load indication
Accuracy: DIN 51 220 class I / BS 1610 Grade A

lication
asuring-and Control Cabinet to be connected to test
frames with hydraulic drive, for load-and deformation cont-
rolled tests with uninterrupted and cycling stress. Pre-
selectable increase rate between 10 and 1000 seconds from 0 to
maximal test load respectively maximal deformation.
Accuracy of load measuring: 1% of indicated value.
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SPECIFICATION

115 1

INCORPORATED MUST BE A MAXiMUM VALUE STORAGE

Two measuring ranges from 1/1 and 1/5 of maximal test
load, additionally 1/2. Alternativ one continous measu-
rine range from 1/1 to 1/50 of maximum load

Operation 3

1

From the pressure generation unit the o0il is pumped into
the hydraulic drive (constant delivery pump). Upon contact
of the specimen with the upper compression plate regulation
by servo-valve conmnences (closed loop system). Disconnecti-
on is effected automatically upon specimen breakage or upon
reaching the maximal value.

The reached maximal test load is being recorded on the
digital indication.

Peripherycal instruments can be connected to a digital output.

ADDITIONAL ASSESORY EQUIPMENT

Deformation measuring

. Theoretical value fUnctions

. Limit value pre-setting

Cyclic load

Comnutation load-deformation

Measuring value out puts

Fault control

. Lighting

. Measuring range extention

10. x-y-Recording

11. Load maintenance

12. Tape printer for measured
values

13. Small computer &na inter for test certificates

Universal tensile test frame 40MP (400 KN) max. test load

OB W —

Class I (DIN 51 227)

Grade A ( BS 1 610)

Diameter of compression plates 180 mm
Distance hetween compression

plates 0-300mm
Distance between supports

200-1000mm
Edge length 150mm
Radius of edges 25mm
Radius of clamps 15mm
Max. clamping height 130mm
Distance between gripping
heads 0-600 mm
Piston stroke 300 mm
including:

Gripping tools for flat and round bars up to 30 mm
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SPECIFICATION

The frame is connected to measuring-and control cabined
w1tp servo-hydraulic control and digital load indication
accuracy: DIN 52 220 class 1 / BS 1 610 grade A

Universal tensile tester measuring ranges
1. measuring range 40 - 400 ki
2. measuring range 20 - 200 kN
3. measuring range 10 - 100 kN
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SPECIFICATION

116 1

Gragae A, IS5 1610

Lesian

BENDING TEST FRAME MAX.TEST LOAD 100 kM (]Q,ﬂpl
Accuracy tiass I, DIN 51 220

Application

Versatile testing frame for bending tests on tubes, beams,
large plates and components, as well as for crushing tests
on tubes.

Gip-frame type with particularly large span. Bending table
electricall adjustable in height for an easy adaptation
of th: fitling dinensions to the actuel testing purpose.
Varions exchangeable test devices, The hydr. aggregate is

incorporated in the upper arm,

TECHNICAL DATA

Length of bending table ' mm 2000
elecirical height adjustment of bending table mn 350
Disiwce betuzen supports mm 200-200
Span of appoa am - 500

thrking hicight (variation as per each Tixture) ca.nm 700
i clamping height (according to relative
fixture) mn 630

Flectirical connectaon 330 V/50 cvcles, .4 (b
Includimg tostang devices wo be wstalled i the bending test
michine:
1) Central bending edge for crushing strength tests on
pipes up (o /50 m diameter and abt, 1700 am length,
Ldge Tength 1600

- without wooden parts-only for bending tester 10 Mp

2) Bending device tor the testing ot plates and heams.
Length of the tateral supports and central cdge /700 wm,
edge radius 10 nw

3) Bending device for beans and plates with third-point
load as per DIN 1048 Touer distance betweet supports
variable from 200 to 2000 wm, upper bending edges variable
from 100 to 66U . Hhen removing one of the upper bending
edges, the device can also be used forr center-point load.
Length of Tateral supports and central bending edqges
700 mm, bending cdge vadius 10 nm
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SPECIFICATION

nz 1

The frame 1s connected to measuring and control cabinet
HWith servo-hydraulic control and digital load indication
Accuraney: Class I (DIN 51 220)

Grade B (BS 1 610)
Details always described in position Nr.114

UNIVERSAL BFMD-TESTING MACHINE 11AX LOAD 2MP (20 KN)
Class I (DI 51 220), Grade A (IS 1 610) for hending tosts
oi rods, pricms, plates, heams also couipression test of

small test caiples s1x dynamomatric ranqe

Application of force: mechanical.

The machine provides for tests with a specified rate of
deformation and -if an additional rate transmitter for
load application is installed-also with a constant rate

-of load application. Adjustable backstrole absorption device.

Electrical connaction 380 V/50 cycles 1.5 ¢t including
testing divices to be wnstalled w the the umversal bend-
testing machina

1) Bending device
- without roller blades- destance between supports
100-600 min

2) Roller bhlade length 510, dia 6 mm

3) Roller blades length 510, dia 20 mm
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4) Roller blades length 32 mm

5) Combined hending device

for vlat bars 21 x 15 x 265 mm
diz tance 2tween supports 200 mim
for round bars up to 13 um diameter

distance Letween support 100 mm

ADDITONAL COUIPMENT

Rate transmitter for_load application,

for mainiaining the load inccease within the unit of time
applicalile o)« Cadard fest'ng. A votating dise uith colourad

fiekis »ove i neminad value setter, Pore testing, the
rate o7 oad applicaticn to te adheied ty is - in accor dance
with the vosuoctive stondad - adju.ted via a senaitive

contealling v chawism,




ITEM

QUANTITY

SPFCIFICATION

177

1

oot et (R TESTING MACHTNE MAX TREST 10AD 209 *1° (3000 KN)__
Grade A ( B.5.1 610)

Building material testing machines with test height adjustab-
1e by middle spindle, particularly for compression tests on
cubic and cylinder-type specimens, stones

Desiqn:

R BT T N Y A TORR A E W (A | L T

With elecro-wotorical drive and piston |wn-.ciivn above and
beley the cy.ocshead, as well as Vimit <uitnb7s in the end
po-iticus.

0i1-hydraulic drive with ground-in piston and protected
piston sliding face.

Compression plates hardened and polished

The lower compression plate must be slid out; a roller

4

slidevay musi he arranged in front of the compression plate.
Protection outfit
consisting of tuo rigid plastic doors and side screens

arvanged in front of the test space.

TECHNICAL DATA

maximum test load Mp 300
size of compression plates min 520-420
distance betucen compression plates I 50-550
clearance batvaen columns wn 500
spindle adjustuent nn 400
elektrical coimection, V, 50 2.2

The frame 15 connected to measuring and control cabinet
with servohydraulic control and di1§ital load indication.
Accurancy : Class [ (Bin 51 227)

Grade B (BS 1 610)

Details always described 1n position N.R. 114
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119 1

121 1

Sample container

for tested samples size approx. 120 cm x 80 cm x 80 cm.
steel desiqgn.

FOUR-COLU i COPRESSION TESTING MACHINE, MAX. TEST
LOAD 600 11P_(6000_Kit)

Class I (DIN 41 227)

Grade A (BS 1 610)

Building r terial testing machines in particularly
torque-re: sstanc design, with adjustable test height
by middle spindie, particularly suited for compressi-
en teets on cube-and cylindertype specimens, stones
and Tuii-«1ze components

D2sign:

Michine freme in torque resistant four-column design.
Hoight adjustmcat of upper conpression plate by means
of spindle drive and electric motor. Spindle protecti-
on above and below the crosshead. Limit switches in the
end pasitions,

Compression plates particularly bending-resistant, with
screwad-on, hardened and polished wear plates of 20 mm

" thickness.

Praotection device

consisting of tuo rigid plexiglass doors and lateral
screeas arranged in front of the test space.

Technical Data

maximun load kN 6000
size of conpression plates ™ 420-520
distance hctween compression plates mn 0-650
clearence between columns nm 615-415
spindle adjustment mm 550 -
electr. connection 380 V, 50 cycles, ] 9.0

The frame 15 connected to measuring and control cabinet

with servo-hydraulic control aud digital load indication
accurancy: class I (DIN 51 2273, grade A (B.S. 1610)
Detals always described in position N.R. 114

——t
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COMPRESSIOII-TESTING MACHINE MAX TEST LOAD 60 MP_{ 600 KN )
Clas< 1 (biv 51227)

Crode A (15 1610)

Euitdivg inferiat festing machines vith cdjustable test

hetght by ddie spindle, particnlacly for connvalsicn
tesis on 1o e conerete, refractory matesiat, s, ntas=

ter and nel. cal stone, tiles, slabs, snodl simal s

Dnien
Hacnae froo: n tun-column design
Test hodchi »ocving by widdle spindle w2 i yon)

adinst.. i,

Oil-hediwer o ditve with qronnd=ia pict o an! aeacicd

piston wlidieg Joce,

Conpression plates hardened and polished. T tover
compression plate is lodged on the piston li is equippad
with & caich pan for the speciment remainders. The upper
coprassion plate is adjustably seated in a cpherical shell
and s caspn Vel to the middle spindle.

Treunmenk phin

WU Lo fnere Fi 60
size of cosprassion plates . 230-230
distance Letuszen compression plates it 420
clearence betueen columns W 290
neccianea piston strokoe nma 60
prn delivery 1/min 1.4
spinile adjustment nan 420
elccte. conaction, 380/V, 50 Hz a1 1.5

Tl frima ds comecied to measuring and control cabinet
ihth sevvo-hydranlic controt and digital lead indication.
Accurancy : Class T (D 51 220) '

Grade B (0.S. 1 610)
Detarls alvays deseribed n position nre. 114
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122 1 Conveyor belt, approx 6 m long for sample transport and
leading the specimen to the compression testing machine.

123 1 Perfopmance unit with burltin 50 kg balance for the
determination of the weight of the specimen

124 50 Palettes, euro-size, 800 cm x 1200 cm, load 1MP( 10KN)
each.

125 1 Handqperatéd small forklift
Lifting : Max 1250 Kg
Weight : 74 Kg

126 1 Battery operated small forklift
Lifting : Max 1000 Kg
Lifting Height : Max 2 meters
Weight : 520 Kg

127 1 Transport carrage mentioned and described always 1n 1tem
60

129 1 Ultrasomic concrete tester, portable, for rapid non-destruc-
tiv quality control.
D1grtal indicator, weight : 8 Kg.

130 6 Mosable writing plate
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131 1

132 1

Movable drilling machine with petrol engine, very heavy
design, complete with strap wrench, water pump, 3set of
diramond bits 58 mm-107 mm-131 mn-162 mn, 4 dramond bt
adapter, core tonygs, 50 shearing pins the machine must
have a wankel motor, minimdm 7 ps

Speci1al refrigator for the frost-test of concrete up to

20°C minus,ins1de capicity approx.1500 liters

‘

B

e
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OQUANTITY  SPECIFICATION

_ROOM_(5) SPTCIMEN PREPERATION
1 ater sint
Peton i and descrabed alvays in 1tem 34
Bon_por ble deailang_ machin:
tewpleds v h | set o diamond dri'Ting cones
1 Erandr: o e
Includs 2 dvoond tool ho'der ani @ ot e
mackn. . cro i ) Toc grnehing tha o, 0 SPOLNIIL
motor. | ..
1 Dramond céar, vet-cutting

For cutting and preparation of speciwen 1vke concrete
-cycinders, cubes, slaby,. files, stonns etc.

The e> adte s oaly vyt aitung.

Incluricny 3 g eniomyg e, B P e rarety ave
glasce,

Teelnd ol dains:

To vieiiag dise O nos tess 500 0y

2. elece Fonatas 705 Lip

J. eutiang Tengih now Tese than 780 mn. movable

A. vt lrav and convevar cart

bo e s wot s tha 160 vater column

COVaa 10y vt o e YA
220 M, ) (s

dolti oo e 0
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194 1

Tet 1

Dramond saw, dry-Cutting

Mentioned and described aiways i1n 1tam 143 but only
to use for dry-cutting

Dust. Contarnor
Pith coraeciing exhauster in accordance to item Mr. 144




-

ITEM  QUANTITY

- 47 -

SPECIFICATION

ROOM NR. (5)
STORAGT_ ROU)

146 1

147 2

Approx. 15 Meters shelf mentioned alvav-

Steel container for aggreqatces, ca, i
alvays wn 1ten nr. 119

e, 24

I PR T |
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Post title:
Inrations

Dute required:
Duty station:

Duties:

Language:

Qualifications:

Background information:
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Annex I

JOB DESCRIPTION

Expert in Building Materials Testing
One month

October 1977

Ankara

The expert will be attached to the Cement Research
and Development Centre and will, in close co-
operation with his counterpart and with the Pro ject
Co-ordinator, specifically be expected to:

1. Advise on the outlay for construction of the
building materials test rooms.

2+ Define the needed equipment to carry out such
tests,

3o Train Turkish engineers and advise on their
training outside the country,

The expert will also be expected to prepare a final
report, setting out the findings of his mission and
his recommendations to the Govermnment on further
actions which might be taken.

English; knowledge of German an asset,

Industrial engineer with academic degree in building
materials and concrete technology.

A Cement Research and Development Centre is being
established in Ankara., UNIDO assistance is required
for finalizing this very important institute, The
Centre will have four main sections: process control,
cement laboratory, raw material laboratory, anu
concrete laboratory. The construction work of the
buildings will be completed in 1977,
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ENERCY AND WATER SUPPLY COMNECTIONS




Electrical supply
50 Hz, 380 Volt, Ke

Electrical supply
50 Hz 220 Volt

Water supply

Gully
(all gullies to centrai MAD SINKS
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A Anmnex 111
SAMPLE FORMS

Specimen way bill

PROBEN « BrGLLITZLTTEL Sachbearbeiter: Annehme -~ Ny,

Bearbeitungs - Nr.:

Auftraggeber:

Eingangsdatum dee Priifmaterizls: nit - chne Antrag

Lza. Menge und

Art Jdes Priifrnaterials Bemerkun
Nr, Verpackune son

f Art der Anlieferung:

T

Annahme durchi

Weitere Vermerke

olviedw

Priifanweisung siehe Riickseite!
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Rearbeitungs-Nr Customer's order

AUFTRAG

fur das Staatliche Materialprifungsamt Dortmund — Abt. Dez.

auf Untersuchung, Prifung nach den umseitig abgedruckten ,,Allgemeinen Bedingungen®’ des Amtes

' Art des uberbrachten Probematerials: ..o i s et )
VOraUSSIChUIICIE KOSLEM: .o O

VOraussiChUIChe PrufunBSARUEE: .....ooociiiireisirs st

\ame und Anschrift

1s Auftraggebers:

des Vertreters:

A5 BBOVOIIMACRUGIERT ..o LT

Dortmund, den .............cccooeenn.

(Unierschrift des Aufiraggebers, Verireters oder Bevollméchtigten)

ZZ6 VdA




Lot irgc-nent

e (roquiry

LATZART

BEME RKUNGEN (3 x 50 ZEICHEN)

AUF TRAGS - ABRECHNUNG BLATT: VON:
Unterauttrage
SATZ
ART I 1 1 1
| S WS U SRR I
ot.02} Vorauszahlung

L

U N Y S|

PR

Reisekosten

Jo

ERSCHEINT AUF RECHNUNG

SATZART @ 04 ABGERECHNETE STUNDEN «
v -DM/h -~OM/ h - DM/ b |RA
BE ZEICHNUNG anzahl | 2& | Par | Anzahl | ZE | bar | Anzahl | ZE | Par. jgar
NR DER PRUFUNG BaliLhatiay "
K L M o
‘ | l 1 A1 1 ll 1 1.1 11 l 1 11 L
2 | Y l { 1.1 | ll 1 - L4 l I i 4 1
3 — S — llll .‘thmvwlilh,ln 1111 13 1
- ci bl 'l N ' TN |

5
SATZART : 05

BEZEICHNUNG MASCHINEN NUTZUNG AUF W o JAUSLAG xxx Par
NR DER  PRUFUNG NR. ANZAHL| KOSTEN E}%‘TVOLLE M| DM
1I|Al Illllllllj L1 llLll
I 1_1,LJL lLll 111:1 1 I | ll_L_,ll
| TS DT T I N e
r 11111 lllLllllJ 1 1 16§ LLlll
x) auch Resse - und Wartezeiten ( Zitt 2+ 3 Vergutungsordnung MPA )
xx ) aufergewohnliche Aufwendungen tur Materiol, Energie, besondere Vorrichtungen und
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DATENERFASSUNG fur Auftroge Uberwachungsvertrage
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[] trsterfassun; [] Anderung [] toschung {zutreftendes ankreuzen)
Auttragsnummer Foige - N.
[ J T I f’Aquagsnr.;Ver'ragsnr) I T
10 J {X[ I l [ I l lX , [ | | ber Uber wachungsvert. l X * 8 Engangsdatum Amt
. M[I{Auffroggebor and Anschruﬂ . L X‘L" (X | |8 Datum d. antragschreibens (Vertragsdatum
1 32 YL +! 1 Teteton oo U verte!
4 N IO
12 2 [ (1L | 14 Telex
13 32 Zustandig
14 32 126
1(, T - B ‘. [ — ———————— 30
N U . ]
: MPA -
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Results of testing
! il
Staathie e Maternalprafungsame \W den
Bortmnud
Rut 45021
bDortmund-Aplerbeck
‘ Moarshreuchstralie 180 cangeliefert tht. 2 am
Bearbeifungs-Nr 21 -
| |»|;|.| o
Posthis ) Ort
Stralie
Betr.:Antrag auf Prufung von 2)8 etonwurfeln von 20 cm.”lOcm,‘) 1é">cm,”30cm‘kanfenlanqe.
Hiermit wird gebeten,die eingelieferten- Betonwurfel-soforf!} -im Alter von TTagen nach DIN 1048811
( Ausg. Januar 1972) Abs.4.2. zu prufen.  Eignungsprufungl) /Gufeprufung!) /Erharfungsprufung ) ‘
2)
Angaben des Antragstellers
Hersteller: Prtragsteller how
y Baustelle:
Bauteil: ) :
2 Tag der Herstellung der Probekdrper: 1 2, 2 :
') Geforderte Betontestigkeitskiasse Bn 2) 2 2 g - ?) j
Weitere Angaben : 3 2) 6 . 2)
Die Probekorper wurden bis zur Einlieferung im Amt  Tage naB und Tage trocken gelagert .
Oie Probekorper sollen im Amt bis zur Prufung Tage in bei °c
und Tage in bei °c
gemaB DIN 1048  B81.1 gelagert werden. 1) 7,
Die Prufergebnisse erbitten wir in:
einem Prufzeugnis ( 3-fach )
uie Rechnuig in 2-tacher Ausfertigung
Unterschrift
D umsertig abgedruckten Allgemeinen Bedingungendes Amtes werden anerkannt
1) Nuchtzutretfendes strerchen 2) bitte ausfullen
Nicht vom Antragstelier dthfuf*lll(’.n B __"!A_______'P___._?____‘W”M“i_ L -4 L 5 e 7_,6“*_‘_
Fesfgest. Kennzeichng. d.Probekorp.
I . - SRS Y I SN B
Augenscheinl Beschaffenheit
Alter d. Probekorper am Pruftag Tage Tage Tage Tage Tage Tage
Cormac i Abmessungen Drucktest it
Warlel , Am Drucktlche g . Rohdichie Hruo hlast 'U’;" T‘?Sﬂ:r% o
\r | llltdut' .\u-:’::;l a .\vln‘::l-l h \«-nnll"ul- & kg dm ! kN am Pruttage
1
2. —_— B R -1 |
3 X
- - e e e e e . - -4 e
[ 1T 1T T 1 e B
_5
6
Bemerkungen 2ur Profing: Mitteiwerte. —
<
Y
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