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Bamtec®

A-Beinforcement System for the Future

For Construction Engineers, Construction Companies

and Reinforcement Contractors




Bamtec® - The Revolutionary Reinforcement
System on a Roll

Bamtee®is a new and particularly
economical method of creating con-
crete slab reinforcement. Instead of
conventional steel mesh or cut and
bent bar, Bamtec reinforcement car-
pets can be used using an automated
engineering process and fully auto-
matic production. Bamtec is rolled out

on site just like a carpet.

With Bamtec, the reinforcement an
aroll, you can automatically reinforce
plate structures optimally desiynel

by finite element analysis iy the
minimum amount of steel.

The round steel bars are used in warpet
production with different diameiers
and lengths, allowing carpets lu 111
slab layout precisely and cope with
varying load requirements.

The new technology tipfimizes tie
stages of the normal silructurd analy
sis procedure and drawing profuction
by using the latest computer Luueid
techniques.

With savings in fixed costs of up to
80 ', materials savings of Z[1-40%0
and shorter and muorc automated
Bamtec

design and detailing time,

reduces the overall construction time
leading to true cost savings.
developed by

engineers Hiiussler, Ke mplen, in con-

Bamtec was consulting

:.ll'l'.'-llll wrth bhe Memebsciek .l'l.l'iI
Munich and offers many COFSUITimdg
engineers the key to the future




The Concept of Bamtec

Process Oriented Thinking
developed by
engineers with a process-oriented

approach in mind. Not only was the

Bamtec was structural

structural ~ engineers work process con-
sidered
program developers thoroughly inves-

tigated the whole working process

in developing Bamtec. but the

including the bar bending plant and
on site construction. The result was a
reinforcement program that provides
drawings that serve two purposes
simultaneously: as work instructions
for the production floor, and as wir-
king drawings for nmsile preparation
work.

Data Transfer Interfaces

The transfer of data from one system
to another can often lead to data
loss. Traditionally such data transfers
have been the source of many £,
costing all those involved both time
and money. With Bamtec. data trans-
fer becomes a process you can depend
on. Data is transferred one to one.
without loss of information allowing
actual manufacturing to be carried
out by a robot. The structural engineer
plans the oGl work himself. For

example, by positioning a carpet, he

chooses the placement sequence. This
allows the work program to be npti-

mized for all aspects of reinforcement.

Savings in Materials
With  Finite
you can design plate structures. Now
with Bamtec you can perform the

element analysis  software

plate calculations and automatically
reinforce  those plate structures  opti-
mally using the minimum amount of
steel.  The reinforcement

analysis is carried out using the same
principle as for

turn, production work in the reinfor-

resulting

continuous beams. In
cement bending plant and on site is

made much simpler.
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Reinforcement for highly reinforced

beams is created using tensile force
envelopes. The wscr can oversee the
oplimization of diameter, bar length,
number of marks and manufacture of
the reinforcement cage. For reinfor-
ced concrete slabs this process must
take place simultaneously in two

provides the solu-

tion and the saving in materials of

directions.  Bamtec
Z0-4[ "1 compared to conventional
reinforcement methods.

The Solution

Bamtec offers separate bar reinforce-
ment optimized for each deck rein-

forcement direction, the best solution
The Bamtec production process welds
bars at the calculated distances apart
on to transverse steel strip carriers.

This means the reinforcement can be

rolled up like a carpet and then un-

roled on site.




Bamtec Application

Design

The structural calculations for floors

are carried out using a finite element
program directly in the CAD system.

for example based on the shell plan.

This determines the reinforcement re-
quired in thex and v directions in

both the top and bottom of the section.

After dividing up the floor surface into
the minimum number of carpets, the
Bamtec software automatically de-
termines the make up of the carpets,
as well as the position. length and
diameter of all the bars in the carpet.

Four carpet positions are required per
floor: That is, the top and bottom car-
pet positions in bothx and y direc-
tions, not necessarily at right angles
to one another.

The exact positions of the individual
carpets are shown in the placing plan.
In all, three plans are created per car-
pet: An assembly drawing, a placing
drawing and a drawing showing the
plan view, the results are a calculated
reinforcement position and the FE
analysis.

All the data is available at a glance,
helping the structural designer and
checking engineer, for example,

in approving the reinforcement. The
automatically created assembly and
production drawings are then used in
the Bamtec manufacturing process.
The placing drawing gives the start
point and the direction for rolling each

carpet out on site.
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Manufacture

A robot welds the bars at the calcula-
ted spacings on to the carrier strips
to create an accurately dimensioned
reinforcement carpet. The robot fol-
lows the data provided by the struc-
tural engineer without deviation.
The Bamtec welding plant isippro.
16.5 m long, 1.71m high and 3 m wide.
Carpets can have the following
dimensions:

Maximum width = 1500m
Minimum width = 165 m
Bar diameters = 8 to 28 mm

Assembly

Placing and fixing the carpets could

not be simpler. A crane with a sprea-
der beam can be used to deliver the

carpet to its starting point. The weight
of a carpet depends on the capacity

of the crane. As long as the rolls do

not weigh more than 1.5 tonnes, they

by two site operators. The time requi-
red to fix the reinforcement imini-
mized. Each carpet position is exactly
defined by Bamtec
technology insuring quality and high
accuracy in placing and fixing.

reinforcement




Bamtec

Designing with

For the Structural Engineering office,
designing with Bamtec reinforcement
carpets means that the structural cal-
culations, drafting and on-site plan-
ning procedures are done all at once.
The engineer creates the Bamtec files,
which are then used for the computer
controlled creation of the Bamtec
carpets in the Bamtec production plant.

Calculations using the Finite

Element Analysis

The finite element analysis allows
complex load bearing structures with
complicated plan shapes to be quickly
and comprehensivelyarnlyred. The
input to the reinforcement process is in
the form of contours and is provided
separately in thex and y directions for
top and bottom reinforcement positi-
ons. The Finite Element program car-
ries out these calculations.

Bamtec is Simple

Creating the Bamtec files

After dividing into different Bamtec
carpets, the software automatically
determines the make-up of thend
widual carpets, as well as the position,
length and diameter of all the bars
in the carpet. The engineer can select
the parameters himself; for example,
the bar diameter and spacing of the
main reinforcement can be individu-
ally set. The system then calculates
the additional
applied internal forces. The Bamtec
CAD module is used to divide up and
prepare the carpets. The result of this

reinforcement for the

operation is the Bamtec assembly
drawing, which is also used as the
production drawing for the carpet
manufacture.

The engineer can also intervene in the
automatic process, for example, and
directly introduce extra bars required
for a particular design into the carpet.



Division of Bamtec Carpets

In order to be able to place the carpet
in an efficient manner, the floor surface
is divided into the smallest number

of Bamtec carpets. This operation takes
into account the plan shape and
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dimensions of the floor. The system is
able to deal with non-rectangulair
curved plate edges as well agriisses,
The division process takes into account
the maximum carpet width of 15.0
meters and the recommended carpet |
weight of apgroa. 1,500 kg.

Four carpet positions are required for
each floor section: Top and bottom

positions in thex and y directions.
The result of this stage of the process
is the Bamtec placing drawing, which
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shows the exact position and the
unrolling direction for each carpet

Benefits for the Construction
Engincer:
In preparing the reinforcement
drawings with the Bamte: module,
the construction engimeer is able
o provide economically designed
concrete plates and a reduced con-
struction persd. The scamiless flow
_of CAD data from the architects,
“through FE analysis and the Bamtec
d:ﬂgn program’into the Bamtes
production process form the basis
for an economical, quick and error-
free reinforcement.



Building with Bamtec

Example 1 dividu
In a Swiss project:

There were 6,000m’ of floating floors
between the supporting structural
frame for an 5F%5 press plant. The in-

floors were poured in sizes
up to 2007 in about 30 floor slabs
arranged in a checker board pattern.
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The individual floor slabs are connec-
ted to one another with dowels. The
plate edges are reinforced as normal
with U shaped reinforcement cages.

The first phase consisted of the spacers
placed on the blinding concrete. Car-
pets in position No.Ll 1 were then rol-
led out. The second layer, consisting

The top reinforcement is rolled out

over the spacers. Carpets in position
No. 3 are placed nvir the spacers.

The fourth placement consists of the

of position No. U 2. is rolled out over
the first placement.

The floor plate edges are easily rein-
forced with Bamtec using these 8

two carpets in position No. 4.

cages.
Materials per floor slab
Pos. Quantity Weight Reinforcement Length
U1 2 No. 2y 385 kg 77 8 10 mm 1= B1Om
2z 1 No. 1w 743 kg 107 0 10 mm = 11.25m
03 1 No. 11 743 kg 107 0 10 mm = 11.25m
04 2 No. 2 x 385kg 77 p 10 mm I= 8.10 m
Cage ! 4 No. 4 % 202 kg G 12 mm und 46 8 10 mm I= 6.00 m/2.20m
Cage 2 4 No. 4x 131 kg 6710 mm und 35 0 8 mm I'= 7.50 m/0.80m
Total 14 Mo ‘4'358 kg 894 pieces or bars

B The example clearly shows the enormous reduction in handling and the consequential shortening of the
construction time. Instead of 894 bars, only 14 Bamtec carpets were used.



Example 2

The design of an extension of a work-
shop for the companykaufmann in- %

volving a floor system. =

In order to compare conventional | &

reinforcement drawings and Bamtec, |
f s

the reinforcement drawings were
done twice. Both cases used the Finite ',

Element calculations as the basis for | & ==i-=
the reinforcement design. So as to fmadl

minimize the amount of steel requi-
red, the conventional method used
exclusively bar reinforcement. A con-
ventional mesh reinforcement design
would not have been economic.

The comparison of the two reinforce-
ment designs gave the following
results:

Optimized bar
Steel Required
Bottom Reinforcement 1496 to
Top Reinforcement 1MEIt o

Bar Reinforcement |f¢ms  ‘3.629
Carpets

Even with this simple and conventional
floor, the result is a reduction in weight
of steel of 3.77 tons. The reduction in
the number of items placed is quite
clear. The deck reinforcement design
selected was. of course, Bamtec.

P = .
f i | | | ] |mpmie=
' i - i | - . . .
Tis e e
i i 1 1 — = -
- - - Eir i

" =

- , da= - S —_
i ] —ifa—

R — = -

-
-
e o

e o — i —— — 4 w— L - --_" =
r T . e MY — =% == ll— -.‘"_-‘-'_-—' ""'-T:j
= WAL (SRS [EAW i - == F._:_
—_— -ﬁ!—lr- :

Bamtec Result Saving
placement

13,15 to 1Bt o approx. 12%

973 to 196t o approx. 17%

521 [additional)
25



Bamtec — The Advantages

Advantages for the Client
For the client, the mandatory use of
the Finite Element Analysis and the
Bamtec bar reinforcement technology
5 the optimal reinforcement well
designed, which yields savings of up
to 40 "y compared with a traditional
mesh reinforcement design. In addi-
tion, the client saves throughout the
project from construction time down
to bank loans as the time for reinfor-
cing on site is drastically reduced.

Saving in materials
The saving in materials compared with
conventional mesh reinforcement

amounts to between 20 to 40 percent

Advantages for the Structural
Engineer

Using this new form of software pack-
age. the structural engineer can create
perfect fully
automatically. At the same time, the

engineer takes part in the planning of

reinforcement  drawings

the work on site, because he can con-
trol the robots used for the Bamtec
manufacturing process and
the way the site work is carried out.
Thus savings are there for the engineer
as well as a big increase in quality,
which also pays dividends in approving
the reinforcement design.

influence

Advantages for the Construction
Company

For the Construction Company the
advantages are numerous. The Con-
struction time is greatly reduced. due
to savings in fixing cost of up to 8

and materials savings of up to 4

At the same time, the work on the
site becomes less weather dependent.
There is the opportunity to consider
other options and make alternative
suggestions. Quality is improved. And
Bamtec offers a complete work pro-

cess to the supplier.

The saving in the cost of placing rein-
forcement is between 80 and 90 per-
cent. Two men and the crane driver
can place a ton of reinforcement in
15 minutes.

Cost reduction
Practical comparisons show a reduc-
tion in placing costs of between:

and 90 percent.



Bamtec - At a Glance

Bamtec - A leader through Innovation!
The power of Bamtec Reinforcement Technology.

Bamtec Design Bamtec = The Unbeatable System!

- Efficient drawing creation using Reduced reinforcement placing costs
Bamtec software High quality with fewer mistakes in

- Data transferred to manufacturing reinforcement  placing

robots - Shorter construction times
- Area reinforcement fors and y axes - Flexible for use with large and small
- Result for the design office: reinforced concrete slabs

Enormous reductions in time and

steel used

- Simplified approval and supervision
of reinforcement

Bamtec Benefits

- Enormous increase in quality
through automatic drawing creation
and production

Bamtec-Manufacturing - Material savings from 20 to 4

- Fewer mistakes through on-line compared with conventional mesh
production reinforcement

- Faster production due to higher - Savings in placing costs of 80 to 97
productivity - Reduced design and construction

times




Make the Intelligent Choice

The Nemetschek Allplan/Allplot family pro-
vides the foundation for a series of anchi-
tectural, cnvil and structural engineering
applications which expand Allplot to in-
clude: Structural Enginecring, Reinfonce-
ment, Position Drawings, Prefiminary Work/
Formwork, Digital Terrain Maodeling, Site
Plans, 30 for Coal Engineers and Plates 5
Slabs for Finite Element Anahysis. Whether
a multi-million dollar project, residential
building, commercial office building or re-
modeling projects, our products adapt to
your changing needs and those of your
clients.

Memetschek

A Waorld Leader in AEC Software
Headguartered n Munich, Germany, The
Memetschek Group is a premier provider of
spbutions for building design and construc-
tion and facility/real-estate management.
Founded m 1963 as an engineering consil=
tancy, Nemetschek AG is today one of the
largest AEC software wendors in the waorld,
with annual sales in excess of DM 250 millign.
An industry leader in Europe, Nemetschek
specializes in software for architecture, civil
engineening, and facility/real-estate manage-
ment. Architects in moee than 80 countries
arpund the world currenthy wse our software
sl utions,

To learn more about Bamtec or other

Hemetschek products, call a Memetschek
office or dealer in your arca.

Authorized Pariner

Nemetschek International

Austrin

Remetschek GetmbH,
Aspermbrickengasse 2
1020 Wien, Austria

Tel, +43 (1) 212 50 94-0
Fax +43 (1] 212 S0 94-9
wvew. memelschek.at

Bulgaris

Memetschek EQOD

11 Industriadng Sir, Vassilew Plaza
Intemational Business. Center A 10
1202 Sofia, Bulgaria

Tel, +359 (2] 91 78-650

Fax +300 (3] 91 7E-605

woare e lschel by

Croatia

Memetschek dao.n,
Wenzelova 2

510000 Hiiﬂ..'l. Croatia
Tel. +385 [51) 33 62-56
Fax «385 (51] 33 84-17
warw.nemetschel hr

Crech Repaiblic

Hemetschek s,

Towatmeského 3

130 00 Prague 3, Czech Republic
Tel. +420 [2) 22 W0 01-41

Fax +420 (2] 22 10 01-50
wwwnemetschek.cz

Franoe

Memetschek France SARL

2 rue Lowis Armard, Hall 3
H3651 Asnieres Cedex, France
Tel «33 (1) 46 13 47-00

Fax +33 (1) 46 13 47-01
wwvenemeischek. fr

Italky

Memelschek [taka Ll
Wia Breamero, 316

38100 Trento, Itaky

Tel, «Z9 [0461) 43 (4-30
Fax +39 (D4E1] 47 04-10
wivnw emeTschek. it

Hungary

Memitschek Magyanoresg Kt
Seeréna . 56 [ A

1025 Budapest, Hengary

Tel, 436 [1) 32 555-54

Fax +36 (1] 32 555-65
wearw. e ischelhu

Podand

Memetschek Polska 5p. 2on
Ul Jordanawska 24

04-204 Warsaw, Poland

Tel. +48 [X2) B79 93-91

Fax +48 [22] 879 79-06
wrwnemetschelocompl

Fussia

Hemetschek OO0
Petrareiko=-Haadu msirek
proezd X9, Sir2
boscow 105287, Russia
Tel, 4 [95) ¥F 27F-03
Fax 470 [35) 77 27-04
wwwncmetschekru

Spain

Hemetschek Espadia, 5.8,
Pseo de la Castellana, 149
28046 Madrid, Spaln

Tel +34 [91) 571 48-77
Fax +34 [91] 571 52-95
wwwnemelichek.es

Swnteerland

Wemetschek Fides & Partner AG
Hertistrasse 3

A4 Wallisellen, Switperland
Tel #41 (1] 839 76-76

Fax +41 [1) B39 T6-99
www,nfp.ch

USA,.

Memetschek Morth America
F150 Riverwood Drive
Codumbia, barylard

046 LS

Tel. +1 (410§ F0-5114

Fax +1 [410] 250050
v, nemetschelonet

Ackditicmal Sales Parfecrs can be Foend in; Ausdralia, Brigiom, Usited dests Emirat, Egypt, Fnllared,
Jisrwew, Qunrmisserg, The Mribaerisnch, Horway, Porbuged, Fomanis, Sowabos, Sievno, Sweden, Turoey

s e lleiind Kingdom,

CN) NEMETSCHER

Hemetschek Al
Epnrad-fuse-Flatz 1
1829 Munich, Germany
Tel, +4% [B9) 927 93-0
Fix +49 (23] 927 93-5200
wenrw.ie e e bk odm

International Sales

Tel +40 (8% 927 93-1224

Fax +49 (BS) 927 93-5014
E=Mail; Int5alesg@@nemetichekde



