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Earthquake Damage Prevention Through Carbon Fiber Reinforcement — ¢

Seismic upgrades include traditional steel and concrete reinforcement, to strengthen steel beams, widen concrete
columns, and to increase in-plane and out-of-plane strength of wall slabs. A less costly solution, and one that adds
virtually no weight to the building is HJ3’s Civil and Commercial carbon fiber reinforcement. One example of a
seismic upgrade where HJ3’s system was used was a historical pub in Salt Lake City, Utah. The pub had several
unstable floors from a previous fire and the unreinforced masonry walls needed strengthening to meet the new
seismic codes. The owner wished to preserve the historic look and feel of the brink making the job a bit more
difficult. To provide the correct reinforcement and preserve the historical feel, HJ3 used a translucent glass fiber
.strengthening system

Retrofitting old buildings to make them earthquake safe The retrofits The research involved testing three retrofits — ’
to strengthen the building’s columns after an initial series of tests on the virgin structure or bare columns. The first
retrofit is a black carbon-fiber wrap. The idea is when you wrap the columns with something very strong, you
actually confine them. “One of the biggest problems with these non-ductile columns is that they are not well
confined,” said DesRoches. Confinement takes place by placing steel horizontally along the length of the column.
This is typically referred to as transverse reinforcement. In older reinforced concrete buildings, the transverse
reinforced is spaced too far apart — typically around 12-16 inches apart. In new building, the code limits the spacing
to 4 inches in critical sections of the column. In the old buildings, there are not enough non-ductile columns and they
are spaced too far apart — typically about 16 inches apart. In new buildings, by contrast, they are spaced just 3 to 4
inches apart. The wrapping confines the columns, making them stronger and more ductile. That means the structure

.can tolerate more movement
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MN2N NYD D TN, YTNN N2)2) NDXIN DOVPNMIY VINAY DIPYADN DMIIDD
MYTNNNA YTNNI N2)2) NOXIN DY DOVPII92 MY M NN MM
VINIID O5555 DININ TWANRD 1IN HY 12 PNAD NIPN 932 ,)23190 .7NMY
NPAON N2 INIPN MY ONX,NNDIIVN YPIP 2/VINN RSP IYIT VPN
29179353 51WD1 10V NYYND T .12 MY N1 M/NN  NYITI NIRSPN
NN TSY TOIPNHNR TNPY MYTHND IYIRNN ,YWTNN 122 NOXIN DY DOVPNMII
SNTRN NTOYY IPR 292 DXAVIN DY NIINN
9D D PON

http: //www.tashtiot.co.11/2017/07/11/2-1>%2/
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NN DY PAPINNAN 29 TIN DDA TNN PN N ,MDY NN PIVN MUY MN»P N
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MINN, NPNYIPN DY PN 19N .20 YT VITVINR INP YIDND INNNN )N
: DADN NVOY NNON DN PORIPNA

http://www.hj3.com/earthquake-damage-prevention-carbon-fiber-reinforcement/
Earthquake Damage Prevention Through Carbon Fiber Reinforcement

http:// www.news.gatech.edu/2014/10/20/retrofitting-old-buildings-make-them-earthquake-safe
Retrofitting old buildings to make them earthquake safe

https://www.civileng.co.il/-p1vn9-070nIy-21wIM- 1IN -MYIW-NYA-1PY-DY
19N> 0-MVINN-MYI2-0220

19N X220 MYINT MY 02N PIVND DXONMIY 1IN JPIARD MOYIYW RYNI 1Y O

https://science.howstuffworks.com/innovation/science-questions/10-technologies-that-help-
buildings-resist-earthquakes8.htm

Technologies That Help Buildings Resist Earthquakes 10

http://www.reshef-group.co.il/item1336
2191 AN MY YVPIIVONP PIVN

http://www.binyanar.co.il/yan22>0-my>1a-pivn/

Y2N9 1230 MY 771 02N DIPXYVI PIVN

https://frp.co.il/reinforcing-structures/
71°)2) 15N MNXOY NPPND) ©XONIY NOTHIND ,NNTX MTYI 292 0N PN

http://www.stressuk.co/projects/carbon-fibre-fabric-strengthening/

https://www.sciencedaily.com/releases/2011/04/110414131836.htm

Carbon fiber used to reinforce buildings; protect from explosion
(119582 ©22)2 PIVN NIDN DN INIVPN)

http://www.moch.gov.il/SiteCollectionDocuments/research/r1017.pdf
NOWUN NNAN TIVN - ... PIVND DTNN DIDNP D)2 DY MNDDID NITY MOV

) N2D)

https://www.globes.co.il/news/article.aspx?did=1001258159
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https://www.globes.co.il/news/article.aspx?did=1001247395
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https://www.globes.co.il/news/article.aspx?did=1001247395
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https://www.globes.co.1l/news/article.aspx?did=1001245530
PANTN MITOYIY MIVN TN NY 38 N7NDN NN

https://www.ynet.co.il/articles/0,7340.1.-5312373.00.html
NDP NIDDA D)2 GPON 28 1TV NN XONN NY 38 X'IN : 9PANRN NMNT

https://www.kan.org.il/item/?itemid=34802
TITN MTOYIS NOTHN MIDNM DY NN NIT : NYP DMWINS 8,600 ,0°171 7,000
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