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NEWS 21st BIBM Congress in Istanbul, Turkey – exhibitor booths already fully booked!
CONCRETE TECHNOLOGY Potential applications for an instrumented spread table CONCRETE
PRODUCTS Significant increase in capacity and new, customer-specific products at
Ebema CONCRETE PIPES AND MANHOLES Manufacturing precast septic tanks with special
mould technology PRECAST CONCRETE ELEMENTS Successful modernization in Tyumen, Russia

PRECAST CONCRETE ELEMENTS
The language of engineer

Standardization in precast concrete drawings
Problems concerning the standardization of drawings in the field of prefabrication is a pressing matter nowadays; in fact, given that there
are no written and harmonized rules not only on the field as a whole but in each company, the risk of errors remains remarkable. However,
the use of more or less sophisticated software solutions has led to techniques which make the development of electronically stored drawings relating to production easier to follow the regulations and requirements of a company’s quality system.
Maurizio Frasani, CSG Engineering, Italy
Enrico Dassori, Professor, Deputy Director DSA,
University of Genova, Italy

Precasting and drawings
To date, precasting is one of the more
sophisticated processes in the industrial
construction sector. This process is subdivided into several phases, namely design,
production, transport, and erection and,
like any industrial process, requires standardization to rely on in order to ensure the
necessary continuity in operational flow.

may very well compensate, both in terms of
quantity and quality, for the general nature
of the inquiry if they are unequivocally
understood. This task will pose a substantial
degree of responsibility to the precaster as
the content language must be structurally
bivalent insofar as the inquirer must understand the internal project code despite its
brevity to be able to submit his bid. If this is

not the case, the risk of misunderstandings
can be extremely high for biddings.
After completion of the order phase, a project will enter the general production planning stage where the precast to be manufactured will be defined in accordance with
the specific project needs.

Like all industrial processes, precasting
entails a system complexity that is mirrored
in corresponding drawings forming the
basis of communication and information
between all participants in the overall process. Still, a lot of such processes are based
on paper printouts outlining the various substeps into which the production flow is
organized.
Hence, it is design and its corresponding
documentation that forms the basis of any
production flow and the necessary communication that comes along with it. If we subdivide the areas of such communication into
three categories, i. e. outside-in, insideinside and inside-out, we see that not only
graphics but also natural language will
play a key role in successful communication
processes to arrive at the fruitful senderreceiver interrelationship between the individuals forming part of the overall process.
In the beginning, it is usually a rather general request for information on the project in
question with the intention of placing an
order that will arrive from the outside. The
technical content of such a query, however,
is often very poor. Since this is the basic initial phase of the whole process, it is evident
that at this stage misunderstandings, for
example, about the expected performance
of a construction, can be deleterious.
Risks of this nature are reduced if technically related software content responses to
such initial inquiries, though possibly brief,
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Genesis and development of this phase are clearly dependent on
the degree of reliability of the previous phase of bidding. Hence, it
is here where the first salient link between the different levels of information must be created.
It is therefore of utmost importance that there must be a constantly
existing form of feedback and wide open communication channels
with external designers, if any, to ensure that the flow of currently
existing information is present at all times.
In the course of the process, the procedural flow design will become the main tool for examining and analyzing developments and
the progress made in the various technical fields. At this point, the
communicative code becomes an all-in-process factor and major
risks are manifested in the difficulty of managing an information
pack which increases rapidly on account of added process features
and their interlinking among the various participating departments
and actors.
There are factors other than lack of communication on account of
different syntaxes that very often characterize internal communication between the various specific activities to be performed.
Synergy effects between different company departments should,
and usually will, materialize in a series of drawings by means of
which one will then be capable of handling and monitoring the
three chief processing chains, namely production, transport, and
installation. A fourth processing aspect which in the future will deserve special attention from the precaster is that of periodical maintenance of the construction. The manufacturer, to this end, must be able
to communicate the type and timing of interventions that must be
guaranteed in order to maintain efficiency of the erected building
over time.
It is clear in this context that the functions of the design go far beyond that of mere visualization, modelling, and presentation; instead,
it becomes a tool of excellence for controlling the entire process.
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Any reflection on the role of drawings in prefabrication and any
suggestions for improving this instrument can only be derived from
a deepened insight into the industrial process and the identification
and definition of key management nodes where the design can be
entrusted with the role of planning and control.

Regulations and quality system
The ISO 9000 regulations form a reference standard and verification system to obtain a certified quality assurance from all organizations providing products and/or services. This quality assurance
approach is dedicated to producers and production processes rather than the products themselves. For this reason, it is of vital importance for the production process and its organization to comply with
these regulations. Quality, as understood in these rules, no longer
relates to products and services, but production entities, then processes, activities, organization and combinations thereof.
It is the responsibility of management to choose the appropriate
quality policy not only for increased market competitiveness but
also to provide for its company organization a structure within
which responsibilities, hierarchies, and departmental interrelations
are defined to ensure that activities are efficiently carried out.
The quality policy of a company is briefly described in its quality
manual, the existence of which is essential to obtain certification,
and instructions contained therein will form the communicative basis
to transform individual knowledge, that is often subjective, into corporate assets to constitute an important part of the company knowhow.
Design organization
The ISO 9000 regulations help establish a logical and rational control of a company’s activities based on the principle of continuous
assessment to carry out the monitoring of production processes
necessary to constantly identify the characteristics of company activities at any given point in time. To ensure this, data must be enco-
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ded to be understood by all prospective addressees. This data will
then be the working criteria for all participants involved in a given
project. In this context, any return of information will be used as a
feedback to control whether a service or production step has met
the demands and, if necessary, to carry out modifications.
Any project is the result of its design and it is therefore the activities
of the design unit and its monitoring by the corresponding quality
system that ensures not only the ultimate technical product quality
itself, but the ability of the design unit to control the entire process
flow.
To implement design control, the design unit has to enable a process
of asset management by assigning responsibilities and adequate
resources and qualified personnel to all departments, working
groups, and participants concerned. Also, the design unit must provide a definition of interfaces between all entities involved to ensure a communicative network that is properly managed and monitored and that, whenever appropriate, will be prepared to undergo
revisions to meet the needs of design, planning and the process as
a whole.
The monitoring of project activities will then result in the creation of
a series of statistics that allow for the timing of each organizational
stage so that it can be taken as a reference to elicit prompt responses to client queries whenever these arise. Also, series of possibly
recurring errors can be detected and promptly remedied.
The design phase is the most critical of the whole process of construction and implementation, for short-term errors will be bound to
affect subsequent operational phases creating a cascade of undesirable occurrences with negative impact on the time needed for
project execution and increasing costs; long-term errors will have
even more serious consequences.
So this body of rules as laid down during the design phase will
establish procedures for organizing design supervision- Its organizational steps are as follows:
- Project management, i. e. operational planning and dynamic
programming in design, dividing the design process into individual components;
- Design review, i. e. periodical critical analysis of projects carried out with the aim of assessing the ability of the process to
meet basic requirements. The project is examined and ameliorated initially in individual self-control and subsequently verified and evaluated by the person in charge of verification;
- Design check, i. e. assessment of the state of compliance with
basic data;
- Validation and changes to design, i. e. examination of suitability, reliability, and validity of design use.
All documents produced by the design department, whether on
paper or in electronic form, must be managed and stored in the
manner specified in the quality manual, as are the documents that
the activities of inspectors are based on, who have the task of ensuring that the procedural rules are applied to all parts of the organizational body and to determine if stipulated goals are actually measurable and achievable by that body.

Proposal for standardization of drawings
The years spent as consultants for precasters have given us the
opportunity of working very closely with this industry and we have
thus asked ourselves as to why there are numerous fundamentally
different systems of design presentations in this sector, not only between the various companies, but also within such organizational
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entities themselves. Contrary to the situation
as found in the mechanical engineering
sector - where an information system allowing for the transmission of data all over
the world has been successfully implemented in the past and has been existing for a
good number of years – in precasting,
every designer has been adopting his own
method of presentation derived from his
own experience and training.
If we also consider the great changes that
have occurred over the last years within the
manufacturing sector where workers increasingly tend to have fewer qualifications and
less experience, there is a general need, in
our opinion, to provide an ever growing
body of information in a clear, complete,
easily comprehensible, and organized
fashion and in a simple and readily readable manner.
Precasters are in need of optimizing their
resources and products by focusing more
and more on streamlining designs. A first
reaction to these new challenges within a
company should be a new approach to the
company’s quality system stipulations to initiate a reorganization of know-how that will
help a monitoring of procedures to make
the state of affairs available to all operators
by means of the corresponding technical
manual. The two manuals complement one
another since the technical manual will contain the rules for design, production, transport and assembly, while a quality manual
will contain a list of all types of documents
that the unit design produces, both in terms
of make-up and content.
All this calls for the need to provide all available pieces of information and especially
those concerning a given project, in a single system of presentation that enables a
fast transmission of project data with the
consequent advantage of avoiding errors.
Finally, there is an ever increasing tendency
that maintenance of already erected buildings is outsourced to other companies and
the use of a single system of project presentation would greatly facilitate this type
of cooperation.
Starting from these assumptions and having
developed an automated design system
applicable to precast concrete structures,
CSG Engineering have established a system of information exchange that addresses
the layout of production boards, the dimensioning system, and the corresponding data
management system that will form an intrinsic part of the entire process of activities.
CSG have chosen to present the required
product data on two production sheets, one
www.cpi-worldwide.com

for carpentry containing all the information
related to tooling, and one addressing reinforcement which is often outsourced and
where the supplier of this job is even
responsible for such a salient aspect as the
positioning of the cage in the mould.
All drawings developed by CSG have a
number of elements in common, starting
from the chosen A3 sheet size used horizontally and allowing for a perfectly legible and scaled product presentation, the
position of the title block, of summary
tables, and by the presence of all the views
of the product. This layout is the result of
extensive discussions that have taken place
not only among the design engineers of
various companies, but also including direct
feedbacks of the production workers as ultimate users of these drawings.
The title block contains all the information
related to the product, that is the mould, its
size, the materials necessary for production
and its specific coding that distinguishes it
from other products and processes, all this
not only as a paper printout but also in the
architectural design itself.
Once the drawings have been finally developed, all depictions of the product and its
dimensioning will have been optimized so
as to avoid duplicate information and to
comply with a constant, rational and systematic logic for all types of products.
Other information relating to each desired
product is summarized in tables organized
by topics, inserts, lifting procedures, reinforcements etc. and are complemented with a
series of references to the technical manuals specific for each company. This completes the data pool that is necessary for production and that complies with the procedures as contained in the corresponding quality manual.

Network management of
company documentation
In the developmental stages of project execution, i. e., after an order has been placed,
large amounts of paperwork are produced
to convey the necessary project information
to all departments in a company, especially the engineering department.
A solid quality system will enable companies to organize and document its flow of
data transmission, not only because it
affects company organization and therefore its efficiency to comply with the procedures as laid down in its quality manual, but
also to decrease the risk of errors caused
by partial or untimely information access to
all those involved in the design and manufacturing process.
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Example of reinforcement drawing details

To solve this problem, there are 2 possibilities:
- The traditional approach which makes
data available on paper, meaning that
the flow of information is slow, costly,
and hampering work performance by
requiring too much time and attention;
- The new concept which uses a system
of data transmission via an intranet,
thus allowing users to coordinate the
flow of information by linking data of
all activities to be performed and all
participants involved, and keeping
track of all company data as they are
constantly updated in real time.
The big difference between the two systems
of information transmission lies in the fact
that, with the new technology, anyone permitted access to a document saved in the
archives will have the opportunity of familiarizing himself with all revisions, from first
to last, and all modifications that have been
made in the course of time. This will enable
users to follow the course of developments
in a given project and to view all activities
and variations as they may have occurred,
even if they do not directly affect the activities he is personally involved in for project
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progress. In the traditional system, on the
other hand, just a minor query or action
might lead to an entire chain of errors that,
at times, will result in serious consequences.
With these new technologies, company
activities are organized and well timed and
resources and processing can be monitored
at all times and procedures and schedules
can be adjusted whenever this is required.

Conclusions
Reasons for constantly modifying and/or
amending drawings are manifold. However, it is a part of human nature that sometimes such requirements are not complied
with.
Driven by new technologies and the need
for companies to pursue a more automated
and scheduled working system, there will
be numerous and fundamental changes in
the near future: the role of operators, at all
levels, will become increasingly important
and challenging in terms of decision
making, leaving formerly manual and repetitive jobs to automation.
Every operator must be aware that, whatever his role in the production process, he

will be an integral part of an overall process and his activities will be as important
as any other, namely, to serve those that
will have to perform their duties after he has
completed his job, with the ultimate goal of
making the whole process and its resulting
product a success story.
Finally, making the quality manual, the technical manual, and the entire project documentation accessible across the entire network, including ancillary information that
might be of interest to both internal and
external operators, will permit a management and tracking system that will improve
on project efficiency on account of its transparency and a creation of stimuli eliciting
improvements rather than excuses.
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