











Anti-seismic protection of skeleton
construction made of reinforced concrete.

The building of trade center (the span is 8,00m x
8,00m, beamless construction, 65,000.00m2) is
strengthen by vertical bracing type “Portal” and by
dampers.

Dynamic Analysis of the Model and the appearance of
the necessary hysteresis behavior of the damper.
Vertical storey bracing and the diagonal element of the
“DC 90” damper before the shipment.

Anti-seismic Protection of new construction
made of bricks.

The six-storey building in Bjelina (Republic of
Srpska, Bosnia and Herzegovina) is strengthened
by vertical bracing built inside the walls that
exclude the need for vertical RC slabs capable to
withstand the horizontal forces.

Disposition of bracing, ground plan and cross-
section view. Mounting of damper during the
building pro

Numeric Dynamic Analysis of new DC 90
systems application in order to provide the 162
m high building in Baku with extra anti-seismic
safety.

Model and Analysis Results.

Laboratory of “System DC90” Innovation
Centre in organization process.

Location of Innovation Centre in Bolec, Belgrade.
Hydraulic system for model dynamic testing and testing
under high levels of Force for quasi dynamic
alternative testing of Dampers and DC 90 Systems.
System Features:

The system provides the testing in five dispositions:

1) Vibro platform 800x2400mm is assigned to test the
specimen up to 5 tons and up to 10 Hz frequency and
dynamic loads in free time record.

2) Axial dynamic testing under push-pull loading
conditions, the length of elements is up to 2000mm,
the force range is +- 20,00 kN, the frequency is up to
10 Hz, the displacement range is +-15mm,

3) Vertical Model testing of the specimen (dimensions
3000mmx2500mm) by horizontal dynamic loading by
the actuator of mentioned dynamic features,

4) Testing of the linear constructions (dimensions
600mmx2000mmx3000mm) by vertical dynamic
loading by the vertical actuator of mentioned dynamic
features,

5) Quasi dynamic testing of the construction members
(dimensions 5000mmx3000mmx1000mm) by
alternative push-pull loading in vertical frame by force
at range +- 10,000.00 kN.




The participants of the First Innovation Camp:
Dobrica Vasiljevi¢, BSCE.
Emina Kosti¢, BSCE.
Zeljko Knezevic, BSCE.
NovicA Jancic, BSCE.
Vera Vujovic, BSCE.
Marijana Andjelkovic Trbojevic, BSCE.
Jelena Ostojic, BSCE.
Zoran Perovic, BSCE.
Simon Sedmak, student
Branislav Dlacic, student
Tino Mihajlovik, BSCE., company Digitexx
Saso Atanasovski, BSCE, company Digitexx
MZT — EKA, Macedonia

The lecturers:

Dr. Sedmak Stojan, Professor, certified engineer
Some aspects of material fatigue.
Prof.Dr.Ljubomir Taskov DSCE
Prof.Dr. Lidia Krstevska, DSCE
Laboratory or in-situ experimental methods
of dynamic testing of the objects .
Analysis and presentation of testing results.
Modern trends and approaches to
the problem of historic objects protection.
Prof.Dr.Zlatko Maglaic, DSCE
Dynamics of the constructions and specific aspects
of approach in construction practice.

A
Within the bounds of the First Innovation Camp the
participants visited the archaeological excavations at
Vincha locality nearby Belgrade

The visit to the Incubator Centre of the Technological
/ engineering Institutes of Belgrade City impressed
the participants of the First Innovation Camp
favourably.

Some program events were held in Dobra settlement at
150km distance from Belgrade.

Recreation activities within the
First Innovation Camp program

SISTEM DC90

Opening of the Laboratory for Model
Dynamic Testing in Bolech

Scientific production Centre “DC90
SYSTEM?”, Belgrade

In honour of twentieth anniversary of the first patent
application (IT -2381/89 dated 15.12.1989) the
Laboratory for Model Dynamic Testing in Bolech was
opened at 23.09.2009.

The ceremony of grand opening of the Laboratory for
Model Dynamic Testing was attended by a great number
of guests — more than 150 of domestic and foreign
experts from Macedonia, Montenegro, Bosnia and
Herzegovina and Serbia as well as the representatives of
the institutes, faculties, ministries, Commerce chamber,
innovative and research .

The golden awards for valuable contribution in
innovative development and support were presented to:
Dr. Radoslav Cerovich, Prof.,

Dr.Dragoslav Shumarac, Prof.,

Dr.Lidiya Krstevska, Prof.,

Dr.Stoyan Sedmak, Prof.,

Dr. Milosh Katich, Academician,

Dobrica Vasilyevich, BSCE

The dynamic testing of the diagonal damper
(“VOKZAL” Type) designed for framework truss
systems was conducted by quasi loading. The testing was
carried out in frame equipped with presses at +-5000 kN
Force level and maximum 535mm level of displacement.
The operation of the vibro platform equipment designed
for dynamic testing as well as resonance condition of
different constructions were presented.
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The ceremoy of grnd penig of the Laboratory for

Model Dynamic Testing was attended by a great
number of guests
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Hydraulic press 5000 KN
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Experimental Data analysis was conducted by means of
software.



The laboratory serves the purpose of firsthand acquaintance
with knowledge domain or assimilation of experience as well as
continuation of innovation process in sphere of earthquake
stability of the construction structures.

Every researcher has an opportunity to implement or test his
ideas by means of models in Innovation Centre Laboratory, as
well as to experience the state of the art construction systems
and original seismic stability control devices based on
innovations , such as metal hysteresis dampers, high elastic
dampers, tuned mass system, ACLS and so on (Seismic
Isolators, Velocity Dependent Devices, Displacement
Dependent Devices, Rigid Connection Devices).

The laboratory capacity is opened for both domestic and
foreign researches and innovators. As a result of testing,
research and application the following range of dampers are
available at the moment:

Damper, Type KULA K (900 kN). The damper is mounted
vertically at the spot where high column or tower base join
the foundation. It is very effective in case of great tightening
torque when the construction is built on the problem ground.
Damper, Type Grocka (120-250 kN) The damper is
mounted in masonry structures. There is no need to use the
rigid diaphragm walls made of reinforced concrete if the
structures strengthened and reinforced this way. The use of
damper gives the chance of combination with skeleton
system (reinforced wall + skeleton). Otherwise it is
impossible to combine the non-strengthened masonry
structures with skeleton structures because of great
difference in horizontal rigidity of the structures.

Damper, Type Mionica+ is used for the purpose o
sanitization of the masonry structures subjected to the
earthquake. This type of damper is used in Kolubara region
on a mass scale, especially in Mionica settlement.

Damper, Type Iran, is developed as a donation for the
purpose of the reconstruction the objects subjected to the
earthquake in Bam city in Iran. The damper is developed for
the construction made of brick earth.

Damper, Type Algeria. is developed and used at the
reconstruction the Finland Ambassador residence in Algeria.
The modified version of the damper will be used on a mass
scale in Ayn Delpha and Vilai Shlef regions.
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In its operation the laboratory enjoy the support of expert team
of 1ZIIS Institute from Skopje:

Dr. Lyubomir Tashkov, Professor, certified construction
engineer, IZIIS Institute, Skopje, Macedonia

Dr. Lydia Krstevska, Professor, certified construction
engineer, Skopje, Macedonia (dynamic problems)

Dr. Stoyan Sedmak, Professor, certified engineer,
Metallurgical Technology Institute, Belgrade

(fatigue problems and failure mechanics).

Damper, Type Krushevac is used at reconstruction of the Deva
trade center in Krushevac thanks to the contribution of Dobrica
Vasilyevich, one of the collaborators and pioneers of the damper
adoption in Serbian construction .

Damper, Type Bridge, is developed to solve the problem of
interconnection between the main pillars and girders in bridge
constructions. The damper gives an opportunity to provide
relatively big controlled displacements up to 120 mm.

Damper, Type X1 is developed as a first model of double-axes
action in IMS Institute. It was used during the construction of
the additional storey in Kiyevo-Knezevac.

Damper, Type Canada HQL and HQM is developed in
cooperation with Canadian experts to strengthen the walls of
turbine room.

Damper, Type Vokzal is developed for the purpose of the
construction of the large trade centre (70.000 m?) in Baku, 8.00
m bays and 6.00 m storey height.

Damper, Types Baku 1-8, it is a range of modified dampers for
strengthening the historical objects. They were originally
developed in cooperation with Serbas company, Baku, for the
purpose of the Azerbaijan President residence reconstruction.

At the present moment we research and develop the new metal
hysteresis dampers for the construction needs (vibro- protection,
strengthening and seismic stability).
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First summer innovation camp
Belgrade 22-27.09.2009

INNOVATIONS AND SEISMIC STABILITY OF THE
CONSTRUCTION STRUCTURES
ANTISEISMIC DEVICES 2009

The first innovation and research camp

Innovation and safety 2009 at the first place
serves the purpose of firsthand acquaintance of the
students, engineers and experts with the innovation
process in the domain of earthquake stability of the
construction structures.

The selection of the candidates for the
participation was made by the members of the
authors’ team that includes::

Dr. Dragoslav Shumarac, Prof., certified construction

engineer, Construction Institute, Belgrade, Serbia

Dr. Lyubomir Tashkov,Prof., certified construction

engineer ,1ZI1S, Skopje, Macedonia

Dr. Lydia Krstevska, Prof., certified construction

engineer Skopje, Macedonia

Dr. StoyanSedmak, Prof., certified construction

engineer, Metallurgical Technology Institute

Belgrade, Serbia

Dr. Zlatko Maglaich, Prof., certified construction

engineer, Construction Institute, Sarajevo, Bosnia and

Herzegovina

Gordana Danilovich-Grkovich, Incubator Centre of

the Technological / engineering Institutes of Belgrade

City, Serbia

Zoran Petrashkovich, certified construction engineer,

member of SAIN (Serbian Academy of Invention),
Belade, Serbia

Famous experts and professors lectured on their professional
domain. The participant had an opportunity to take part in
experimental testing.

the world. .

The participants of the First innovation camp could see the
results of DC90 System application on the objects all over





