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KAM A.S Baskent, 0SB Temelli, Ankara, Turkey

Innovative design and production
of prestressed roof trusses and columns

PRECAST CONCRETE ELEMENTS

The Turkish company KAM has developed a new system for the production of earthquake-resistant precast concrete columns. This system
comprises of hollow prestressed elements that are lighter and easier to handle than conventional reinforced concrete columns. Other inno-
vations developed by the company include prestressed concrete roof trusses that offer light weight solutions for long spans.

KAM is the brand name of Kam Ankara
Beton Sanayi A.S. (KAM Ankara Concrete
Industry Co.) The name comes from
the combination of the words of Kalite
(Quality), Arastirma (Research) and
Modernizasyon (Modernization). The com-

pany was founded 1980 in Adana and is
nowadays stationed in Saray in Ankara,
Turkey. In 2007 KAM opened its second
and Turkey's largest precast concrete facto-
ry in the region called Temelli in Ankara.
KAM'’s total production plant-has a area of

200.000 m?. The product line of the com-
pany ranges from block pavement to power
line poles, from transformer stations to
superstructures such as industrial structures
and shopping malls. Based on their long
term commitment to research and develop-

Fig. 1, 2: The new KAM production plant in Ankara, Turkey, which was constructed using the in-house roof fruss system
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ment, KAM founded a new precast concrete technology called C
Strong. The C Strong technology offers an economic possibility to
produce tough precast concrete products that are resistant to earth-
quakes and other natural disasters. The world's tallest one-piece-
concrete-column was made with this technology, just after the pro-
duction of the C Strong Roof Beams.

C Strong roof beams

In industrial buildings it is customary to have long spans in roof
beams to provide adequate column free working space. In many
buildings this span is between 20 to 30 m. Industrial buildings are
usually one story structures and their roof beams are simply suppor-
ted. Common practice in the design of prestressed concrete roof
beams is to have them tapered. Thus the beam has a relatively thin
web and a near triangular shape with a large depth in the middle.
As the desired span becomes longer, the solid roof beam becomes
heavier. The dead weight of such beams cause problems during
transportation and erection. To solve this problem an innovative
solution was developed: a trusstype roof beam. Here the tension
elements are prestressed and compression elements are of reinfor-
ced concrete. The roof truss was named C Strong beam. The resul-
ting design comes out to be nearly 30% lighter in weight than a con-
ventional solid tapered beam. Longer spans are therefore easily
possible with this system.

This new type of precast truss has been extensively used in a num-
ber of projects in and around Ankara and KAM has produced C
Strong trusses with spans varying from 20m to 30m since 2004.

C Strong columns

In the spring of 2008 KAM Ankara Beton was requested to build
and erect a prefabricated 5 story building having a total height of

approximately 30 meters. The building was a rectangular frame’

system with floor plan dimensions of 31 m x 106 m and contained
48 columns and 9.5 m spans in between each column. The engi-
neers at KAM decided to use prestressed inverted “T” beams and
the slab elements as prestressed “double T sections. Beam and
slab elements were regular designs and posed no challenging pro-
blems for design, fabrication and erection.

On the other hand, the columns needed serious design considerati-
on as the total height of each was 29 m. In order to prefabricate the
and haul them to erection, it
deemed necessary to search for innovative ideas for column design.
The design considerations including gravity, wind and earthquake
loads led to a 800 mm x 800 mm reinforced concrete column cross

columns site  for was

section. Such a column would be very heavy to carry and moreo-
ver, it would be susceptible to cracking during lifting and moving

operations before erection. So KAM engineers came up with a _

novel solution: To design and fabricate a one piece 29 m tall 800
mm x 800 mm prestressed concrete column which had a 400 mm
diameter hole at the center. This special column was named as C
Strong column. The C Strong column came out to be 20% lighter
than an equivalent reinforced concrete and did not crack during
transportation or erection.

Under service loading the deflection of the elements was calculated
to be around 60 mm compared to 150 mm of an equivalent reinfor-
ced concrete column. Transportation and erection of the elements
was carried out without any problems. All the beam column connec-
tions were established based on previous details employed such
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Fig. 3: The new prestressed roof truss system allows long spans with
light elements

Fig. 4: Transportation of the column elements
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Fig. 5: Completed installation of the columns prior to the connection
of the precast beams

that full moment transfer at beam column connections is provided. A
few weeks after erecting the columns, before connecting them to the
beams, two earthquakes with magnitudes of 5.7 and 5.5 with hypo-
centers being about 40 km away from the erection site were expe-
rienced. The C Strong columns behaved exceptionally well with
litle deflection and no cracking.

The C Strong columns marked a record in Turkey as the first prestres-
sed columns as well as the tallest prefabricated single piece column.
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