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Background and Objective Results

This study focuses on mitigation of earthquake induced pounding effects between adjacent buildings.
Pounding is the event of two structures colliding with each other due to excessive horizontal sway. Physical and numerical tests show the ability of friction dampers to decrease the likelihood of pounding.

———— Also, maximum energy is dissipated from the structures if the friction damper is tuned to peak efficiency.
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It can occur between adjacent buildings with significantly _ | _ _ a _

different dynamic characteristics, and when the distance e 0% ;Ti-;‘“a We found a relétlonshlp bet.w-een the-cumulatl-ve. base shear and appllgd friction, through which wg were
between the two structures is less than the seismic o e el L}—am | able to determine a local minima . This local minima correlated to maximum reduction of peak strain
separation set by design specifications. This is a concern energy. I-Dgak strain energy is assc-)c.ia?ted with deflection and deformation. The.refore, using this method we
as pounding can cause serious damage to the building, or car\.s!gnlflcantly rec.juce the p955|b|I|ty of poundmg-and reduce strain energy in both structures.

even bring about complete failure and collapse. For Utlllzm.g rea! seismic acceleration dajca from Northridge Earthguake of 1.994, | performed Test 1. F-rom th-ere
example, in the Mexico earthquake of 1985, pounding a relationship was found between friction force and total strain energy in the system. We normalized this

was found in 40% of the 330 buildings that experienced data using the base shear from the structures, and then applied it to full scale model in Test 2. Refer to Fig.
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structural failure [1]. An example of pounding damages is . :
<hown in Fig. 1 [1] P P 8 8 Fig. 1 - A case of structural failure due
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The objective of our experiment we investigate the ability of friction dampers to mitigate pounding effects 1 Optimum _ 12
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Friction dampers have been used in buildings to dissipate energy as seen in Fig. 2. This same energy
mechanics are applied to our experiments. However, instead of in the building, we are also designing
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friction dampers on the exterior that join the two structures as seen in Fig. 3. | o
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Fig. 2 — Fundamental mechanics of a friction damper [4] Fig.. 3 - Exter.ior friction damper to Fig. 5 — a) Test 1 specimen in SAP 2000, b) Numerical analysis to extend data to larger model , c) Test 2
mitigate pounding [5] specimen in SAP 2000, d) Test 2 specimen in SAP 2000 raw data
Physical and Numerical Tests
Two test specimens (namely Test 1 specimen and Test 2 specimen) were considered in this study. The Test C I : d F W k
1 specimen consists of a set of two structural portal frames, one-story and two-story tall respectively, and o n C u SIO n a n Utu re o r
was subjected to physical (Fig. 4a) and numerical (Fig. 4b) analyses with the structural analysis software
SAP2000. The test 2 specimen consists of a set of two buildings, two-story and five-story tall respectively, For the structural configurations considered in this study, it appears that the ideal range of friction force in
and was subjected to numerical analysis in SAP2000 (Fig. 4c). the damper is between 18% and 34% of the total base shear in the structures.

S SSeeaanitce T Test 2 confirmed the relationship. Furthermore, peak strain energy was reduced by 49%
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e f_‘lff": Future works involve...

B -Collecting more data to find a precise range of optimum friction for design applications

-Designing and drawing technical details of the friction damper for a full sized structure
-Exploring different applications for this tribological phenomena
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Fig. 4 — a) Test 1 specimen on Cal Poly Pomona Shake Table, b) Test 1 specimen in SAP2000, c) Test 2
specimen in SAP2000
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and contrast changes in energy dissipation throughout the structure. Numerical analysis was performed to that friction dampers for seismic pounding can become commonplace in engineering. Therefore, seismic

extend experimental results to a wider range of excitation levels. pounding may hopefully be eliminated completely as a source of structural failure in the near future.
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