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II. INNOVATIVE BRIDGE SYSTEMS: INTENSIVE INNOVATIVE RESEARCH

1. Problems with providing required level of safety & reliability
2. Disturbances of Functioning of Transportation Networks
3. Severe Damages & Total collapse
4. Long-Term Consequences
5. Limited Possibilities for Improvements 

● IN THE REGIONS WITH HIGH SEISMICITY:
-Development of Improved Seismic Isolation Systems For 
 Seismic Protection of Bridges is of The Highest Priority Today
 in The World and in Europe
-Topic of the Present Project

I. CLASSICAL BRIDGE SYSTEMS: RESEARCH TOWARD IMPROVEMENTS

1. Japan:              Established Long-Term Research Program
2. U. S. A.:            New Projects
3. New Zealand:   Innovative Developments
4. Italy, …EU:       Intensive Innovative Research
5. Open Possibilities for Qualitative Improvements 



THE GOALS OF THE PROJECT :
THE MAIN MULTI-TASK GOALS OF THE OVERALL NATO SFP INNOVATIVE PROJECT ARE:



2-B. THE GOALS OF THE PROJECT :

TYPICAL BRIDGE COLLAPSE: 
B) NORTRIGE, U.S.A., 1994, M=6.7: PIER’S 
TOTAL SHEAR FAILURE

TYPICAL BRIDGE COLLAPSE: 
A) KOBE, JAPAN, M=7.2, 1995, COLLAPSE OF 
HANSHIN LINE



2-C. THE GOALS OF THE PROJECT :

HIGH SEISMICITY IN SEE, EXISTING SINGLE-YIELDING DEVICE, 
NEW “ML-GOSEB”-SYSTEM :

A) The South-East European Countries 
have suffered in the past from very 
serious seismic disasters 

B) Existing Single-Yielding ED Devices

C) New “ML-GOSEB”-System 



THE NOVELTY IN THE PROJECT
DOMAIN-1: Instead of unreliable and costly traditional methods, offered is a novel concept for seismic 
upgrading of existing bridges based on seismic isolation enabling:
 

(1) Reliable technical solutions; 
(2) Reducing of the necessary financial resources; 
(3) Promoting of new physical principles; 
(4) Drastic reduction of seismic risk; and 
(5) Continuous functioning of the road systems.

DOMAIN-2: The new ML-GOSEB system represents a high performance seismic isolation system 
for bridges based on an optimized seismic energy balance and creative integration of:
 

(1) Advantages of seismic isolation by an adopted optimized “seismic isolation concept”;
 

(2) Advantages of the seismic energy dissipation by the adopted new multi-level multi-
     directional seismic energy dissipation devices or “seismic energy absorbers”, and
 

(3) Advantages of the effective displacement control by the incorporated optimized 
     “displacement stoppers” at appropriate locations. 

DOMAIN-3: The proposed integral innovative concept is characterized by the achieved very high 
vibration control performances.



4-A. THE SCIENTIFIC ACTIVITIES OF THE PROJECT : 

THE DEVELOPMENT OF THE NEW ML-GOSEB SYSTEM WITHIN THIS PROJECT

WILL INCLUDE

REALIZATION OF THE FOLLOWING MAIN SCIENTIFIC DEVELOPMENT 
PHASES:
 

(1) DEVELOPMENT OF INNOVATIVE TECHNICAL CONCEPT (SOLUTION); 

(2) CONSTRUCTION OF FULL-SCALE PROTOTYPES; 

(3) EXPERIMENTAL LABORATORY TESTING OF THE CONSTRUCTED PROTOTYPE MODELS; 

(4) DEVELOPMENT OF NEW THEORETICAL MODELS FOR REALISTIC RESPONSE SIMULATION OF THE 
NEW ML-GOSEB SYSTEM; 

(5) DEVELOPMENT OF NEW ADVANCED SOFTWARE FOR REALISTIC RESPONSE SIMULATION OF THE 
NEW ML-GOSEB SYSTEM; AND 

(6) DEVELOPMENT OF AN INNOVATIVE DESIGN PROCEDURE FOR PRACTICAL APPLICATION OF THE 
NEW ML-GOSEB SYSTEM FOR SEISMIC PROTECTION OF BRIDGE STRUCTURES.



4-B. THE SCIENTIFIC ACTIVITIES OF THE PROJECT : 

TEST SET-UP FOR REALIZATION OF PLANED EXPERIMENTAL LABORATORY TESTING 
PROGRAM-1 & AND TESTING PROGRAM-2

TESTING PROGRAM-1: 
TESTING OF FULL-SCALE 
PROTOTYPES OF NEW 
HYSTERETIC ENERGY 
DISSIPATION COMPONENTS

TESTING PROGRAM-2: 
TESTING OF FULL-SCALE 
PROTOTYPES OF NEW 
HYSTERETIC ENERGY 
DISSIPATION DEVICES
AND/OR
OTHER ADVANCED TYPE OF 
ED DEVICE (FOR EXAMPLE 
FRICTION-BASED)



4-C. THE SCIENTIFIC ACTIVITIES OF THE PROJECT : 

TESTING PROGRAM-3: SHAKING TABLE  
VALIDATION TESTS OF BRIDGE MODELS WITHOUT 
AND WITH NEW ML-GOSEGB SYSTEM UNDER 
SIMULATED REAL EARTHQUAKE EXITATIONS

TYPICAL BRIDGE PROTOTYPE: 



5. THE DELIVERABLES / MILESTONES : 

D2: ADVANCED METHOD FOR SELECTION OF BRIDGE SEISMIC UPGRADING
        TECHONOLOGY

D1: ADVANCED METHOD FOR STRUCTURAL STATE DIAGNOSIS

D3: PROTOTYPES OF NEW HYSTERETIC ENERGY DISSIPATION COMPONENTS

D4: PROTOTYPES OF NEW HYSTERETIC ENERGY DISSIPATION DEVICES

D5: DEVELOPMENT AND ADVANCED MODELING  AND  ANALYSIS  OF  BRIDGES WITH 
        NEW “ML-GOSEB” SYSTEM

D6: ADVANCED DESIGN PROCEDURE FOR APPLICATION OF NEW ML-GOSEB SYSTEM
        FOR SEISMIC PROTECTION OF NEW AND SEISMIC REVITALIZATION OF EXISTING
        BRIDGES

D7: SPECIAL DELIVERABLE FROM NATO SfP PROJECT WITH LONG-TERM EFFECTS:
       ESTABLISHEMENT OF NEW REGIONAL SEISMIC INNOVATION NETWORK “ReSIN” FOR PROMOTION OF SEISMIC
         ISOLATION   TECHNOLOGY FOR EFFICIENT SEISMIC PROTECTION OF BRIDGES AND IMPORTANT STRUCTURES







THE QUANTIFIED CRITERIA FOR SUCCESS : 

No. Criteria for success R. W.

1 -New method for bridge state diagnosis;
-New method for selection of optimal seismic upgrading technology. 15

2 -Creation and testing of new energy dissipation components (EDC); 
-Creation and testing of new ML-MD hysteretic energy dissipation devices. 15

3 -Development of the new ML-GOSEB System applicable for efficient seismic protection of 
new and seismic upgrading of existing bridges 35

4 -Seismic shaking-table  validation tests of a bridge prototype model with and without ML-
GOSEB System under real earthquakes 15

5 -Advanced seismic response simulation of bridges with the new ML-GOSEB System. 15

6 -Dissemination of the results 5
T O T A L: Advanced seismic protection of new and seismic upgrading of 
                  existing bridges with new ML-GOSEB system by the end-users 100



THE INSTITUTES INVOLVED IN THE PROJECT, THEIR EXPERTISE 
AND CONTRIBUTIONS OF EACH PARTNER TO THE PROJECT : 

 

 



THE INSTITUTES INVOLVED IN THE PROJECT, THEIR EXPERTISE 
AND CONTRIBUTIONS OF EACH PARTNER TO THE PROJECT : 

 

  



EXPLAIN WHO YOUR END-USERS ARE AND HOW THEY 
CONTRIBUTE TO THE PROJECT : 

WHO   II. ALBANIA:   HOW

 

 WHO   III. BOSNIA & HERZEGOVINA:   HOW

 WHO   IV. SERBIA:   HOW

- Bridge data, Experts, Survay;
- Bridge constr./ upgrading plans.

- Bridge data, Experts, Survay;
- Bridge constr./ upgrading plans.

- Bridge data, Experts, Survay;
- Bridge constr./ upgrading plans.

WHO   I. FYR MACEDONIA:   HOW
 - Bridge data, Experts, Survay;

- Bridge constr./ upgrading plans.



HOW THE PROJECT MANAGEMENT IS TO BE REALISED :

W
P-7: PR

O
JEC

T C
O

O
R

D
IN

ATIO
N

 A
C

TIVITY  A
N

D
 

                        M
A

N
A

G
EM

EN
T

DEVELOPMENT OF NEW ML-GOSEB- 
              SYSTEM FOR SEISMIC ISOLATION

WP-4: BRIDGE MODEL SHAKING-TABLE 
           TESTS OF  ML-GOSEB-SYSTEM 

DEVEL. OF ORIGINAL SOFTWARE 
           AND SOFTWARE PURCHASE 

WP-8: TRAINING OF YOUNG SCIENTISTS
            (PERMANENT ACTIVITY)

ESTABLISHEMENT OF NEW REGIONAL
           SEISMIC INNOVATION NETWORK (ReSIN)

COUNTRY: 
RESEARCH
GROUP

PARTICIPATION
IN

  1 GERMANY
CONSULTANCY/
PARTICIPATE IN
ALL WP’S

  2
FYR 
MACEDONIA
/Lead WP’S/

LEADING: WP1&WP4
LEADING: WP2, WP3,
WP5, WP6, WP7, WP 8, WP9

  3 ALBANIA
COUNTRY: WP1&WP4
PARTICIPATE: WP2, WP3,
WP5, WP6, WP7, WP 8, WP9

  4 B & H
COUNTRY: WP1&WP4
PARTICIPATE: WP2, WP3,
WP5, WP6, WP7, WP 8, WP9

  5 SERBIA
COUNTRY: WP1&WP4
PARTICIPATE: WP2, WP3,
WP5, WP6, WP7, WP 8, WP9

SK - Regional Joint Research Centre: R-JRC







THE DISTRIBUTION OF THE POSSIBLE NATO FUNDING (PER 
CO-DIRECTOR AND PER TYPE OF EXPENDITURE : 

PER TYPE OF EXPENDITUREPER CO-DIRECTOR





HOW A POSSIBLE NATO FUNDING WOULD CHANGE THE 
PREVIOUS RESEARCH IN YOUR INSTITUTE / IN YOUR COUNTRY :

RESEARCH CHANGE IN THE 
INSTITUTE

RESEARCH CHANGE IN THE 
COUNTRY

  1 STIMULATED FUTURE PLANING OF 
INNOVATIVE PROJECTS

  2 APPLICATION OF ADVANCED TESTING 
PROCEDURES

  3 OPEN NEW FIELD OF ADVANCED 
SEISMIC PROTECTION OF STRUCTURES

  4 OPEN NEW TREND OF ORIGINAL 
SOFTWARE DEVELOPMENT

  5 STIMULATED YOUNG RESEARCHERS 
FOR CREATIVE WORK

  6 NEW ERA: 
TEST-BASED DEVELOPMENT OF 

INNOVATIVE TECHNOLOGY

NEW ERA: 
ADVANCED SEISMIC PROTECTION OF 

BRIDGES AND IMPORTANT STRUCTURES



12

  1 REGIONAL APPROACH FOR 
REALIZATION OF  INPORTANT 

INNOVATIVE PROJECT

  2 JOINT BENEFIT GAINED FROM THE 
USE OF SKOPJE DYNAMIC TESTING 

LABORATORY

  3 REGIONAL APPROACH FOR SOLVING 
COMMON  SEISMIC SAFETY 

PROBLEM

  4 OPEN NEW ERA FOR LONG-TERM 
CROSS-BORDER AND REGIONAL 
COOPERATION (NATO-Prospects)

  5 SUPPORT FROM RESPONSIBLE 
INSTITUTIONS IN ALL PARTICIPATING 

COUNTRIES

  6 DISSEMINATION OF EXPERIENCE 
FROM PREVIOUS RESEARCH 

REALIZED IN IZIIS SKOPJE



NEED AND PRIORITY OF EXPECTED END-RESULTS:
The development of transportation networks in SEE, compatible with EU networks, is activity which is  given the 
highest priority by the EU, NATO and all countries in the process of accessing EU. 

-Region with high seismicity with high earthquake risk related to major bridges;
-Total number of existing bridges is very large, exceeding 15000;
-Most of bridges are older than 40-50 years and with poor maintenance and inadequate safety.

• SEISMICALLY SAFE INFRASTRUCTURES ARE AN IMPORTANT 
PREREQUISTE TO STABLE ECONOMIC AND SOCIAL DEVELOPMENT OF SEE 
WHICH HAS NOT BEEN ACHIEVED TO DATE. THIS PROJECT WILL MAKE A 
SUBSTANTIAL CONTRIBUTION TOWARDS THIS GOAL.

• THE SEISMIC THREAT TO INFRASTRUCTURES IS ALSO A THREAT TO 
SECURITY: NOT ONLY THE IMMEDIATE THREAT TO HUMAN LIFE BUT ALSO 
AS A RESULT OF UNSTABLE POST-QUAKE DEVELOPMENT CONDITIONS E.G. 
DUE TO DYSFUNCTIONAL MAIN ROAD CONNECTIONS.
• INFRASTRUCTURES THAT ARE RESLIENT TO NATURAL HAZARDS 
SUBSTANTIALLY CONTRIBUTE TO SECURITY AMD STABLE DEVELOPMENT 
AND AS A RESULT, TO PEACE.
• FOR THE FIRST TIME, IMPORTANT SCIENTIFC INSTITUTIONS IN SEE WILL 
COOPERATE SUSTAINABLY (ReSIN NETWORK) IN A PROJECT OF BASIC 
IMPORTANCE. SCIENTIFIC COOPERATIONS OF THIS KIND ARE KNOWN TO 
HAVE A PROFOUND AND LASTING EFFECT ON MUTUAL UNDERSTANDING 
AND PEACE






























