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1. GIRiS

LINK Sismik Sinirlama Sistemleri, montaj zamanini
minimize ederken her yénden gelebilecek sismik ylkleri
sinirlamak amaci ile dizayn edilmistir. Takip eden
sayfalarda, sismik sinirlama ile bazi uygulamalar
g6sterilmigtir. Sismik askilama detayi, sistem
gerekliliklerine ve aski noktasinin yerine gére segilmelidir.

Dizayn yikleri dért blyiik kodlardaki formiller kullanilarak
elde edilmistir (BOCA, IBC, SBC and UBC). Sprinkler
Sistemlerinde kullanilan sismik sinirlama sistemlerinin
hesaplari ve segimleri NFPA 13 standartlarina uyumlu
olmalidir.

Yukarida belirttigimiz dért kodda belirtilen ve kabul
edilmis dizayn kriterlerine ek olarak Sheet Metal
Contractors and Piping Industry Council (SMACNA and
PPIC) bir set el kitabi yayinladilar, ve bu kitapta belirtilen
mekanik tesisatta yer alan kanal ve boru sistemlerinin
sinirlandiriimasi ile ilgili kriterler giinimuizde “standart”
olarak kabul gérmastdir.

ASHRAE, “A Practical Guide to Seismic Restraints”
basligi altinda ayrintili bir el kitabi yayinlamigtir.
Bu yararli eser ekipmanlar, borular, kanallar ve
hesaplamalarda neler yapilip, yapilmamasi ile ilgili tim
bilgileri icermektedir.

LINK’in muhendisleri sismik sinirlama sistemleri ile ilgili
olarak tiim hesaplari ve dizaynlari tim bu uluslar arasi
kodlara ve standartlara uygun olarak yapmaktadir.

1. INTRODUCTION

LINK Seismic Restraint Systems are designed to resist
seismic loading in any direction while minimizing
installation time and providing superior performance.
On the following pages, several methods of seismic
bracing are illustrated. The choice of brace design should
be governed by the system requirements and location
of supports.

Design forces are obtained using the code formula from
the four major codes (BOCA, IBC, SBC and UBC).
Sprinkler systems’ calculations and selection of the
seismic restraints should be compatible with NFPA 13.

In addition to the codes for accepted seismic design
criteria, the Sheet Metal Contractors and Piping Industry
Council (SMACNA and PPIC) published a set of
guidelines, which have become accepted “standards”
for the mechanics and specify the extent of restraint of
ductwork and piping.

ASHRAE has published a comprehensive guide entitled,
“A Practical Guide to Seismic Restraints”. This useful
tool covers equipment, piping, ducting, and calculations,
as well as a list of “Dos and Don’ts”.

LINK’s engineers make the calculations and designs of
the seismic restraint system by all of these national
codes and standards.

o . L Askilama Acisina Gére Tavsiye Edilen Maksimum
Minimum Kopma 1.5 Emniyet Faktori Yatay Yiik (N)

N Mukavemeti ile 1zin Verilen Yk Recommended (N) Maximum Allowable
Aski Olgusli [ Minimum Break Allowable Load Horizontal Load By Brace Angle
Brace Size Strength in with Safety Factor

N of 1.5in
N 30° - 44° 45° - 59° 60° - 90°

A 2580 1720 860 1220 1490

B 5810 3870 1940 2740 3350

C 14900 9930 4970 7020 8590

D 29300 19530 9770 13810 16900

Bu sismik aski tablosu bilinen yatay ylke bagh olarak
direk olarak uygun sismik askiyi direkt olarak askiya
uygulanan yukler i¢in herhangi bir ek hesaplama
yapmaniza gerek kalmadan secmenizi saglar. Onerilen
Aski Acisi ile Maksimum izin Verilir Yatay Yik (N)
belirtilen yikler askinin kendisi ve NFPA standartlarinda
dnerilen kullanilan baglantg elemanlarg, askg aggsgna
baglg olarak ve baglantg metoduna gére en disuk
degerlerdir.
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Tablo/Table 1

These bracing tables make it possible to select the
correct brace directly from the known horizontal load
without having to make the necessary additional
calculations for applied loads on the brace, safety factor,
etc. and determining the appropriate fastener. The
Recommended (N) Maximum Allowable Horizontal Loads
are based on the lower value of either the brace itself
or NFPA recommendations for the fasteners indicateq,
according to the brace angle and method of attachment.
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2. GENEL GEREKSINIMLER
2.1 Borularin Sismik Sinirlamasindaki istisnalar

Bazi boru hatlan sismik sinirlama gerektirmezler. Bir
proje icin uygulanabilir kod Bélim 3’de anlatildidi gibi
bazi minimum gereksinimleri siralayabilir. Bazi yapi
kodlari boru ¢apina dayanarak bazi istisnalara izin
verebilir.

Asagidaki liste borularin sismik olarak sinirlandirma
mihendislik hizmeti agsamasinda yerel kodda aksi
belirtiimedigi slirece hari¢ tutulmasi g6z 6niine alinmasi
gereken durumlarin listesidir.

1. Boyler, mekanik oda, ve soguk mekanik odada yer
alan 1-1/4” ( 32 mm ) ¢apindan kuguk olan tim borular.
2. Tim binada yer alan 2-1/2”(64 mm) capindan kiguk
tim borular.

3. Borunun st noktasi ile bagl bulundugu yapi arasindaki
mesafenin 12”(305 mm)’den az olan, bireysel olarak
askilanmis boru hatlarinin tamami. Borunun st
noktasindan bagli oldugu yapi ile arasindaki mesafenin
tim hat boyunca 12” (305 mm)’den az oldugu durumunun
saglandigi trapez olarak desteklenmis tiim boru hatlari
sismik sinirlamadan hari¢ tutulabilir. Ek olarak, aski
baglantisi eksenel olarak firddndi, géz somun veya
titresim izolasyon aski baglantisi gibi moment
yaratmamak amaciyla serbest olmalidir.

Not : istisna 3'lin gerekliliklerini yerine getiren tek bir
askli noktasi sismik sinirlama noktasi teskil etmez. Bu
istisnanin amaci borulamanin 12” (305 mm)’den az kisa
bir mesafede sallanmasina izin vermektir ki, bir ¢cok
durumda, borulamangn diger bir sisteme veya ekipmangn
bir parcasgna carpmasgng dnleyecektir. iki 6zel durum
degerlendirilmelidir ;

a. Trapez baglanti yukaridaki listede belirtilen istisnalara
uyan bir ¢cok kic¢ik ¢apl boruyu tagiyor olabilir.

b. Trapez tzerindeki bir cok boru i¢inden bir boru yukarida
listelenen istisnalardan biri olmayabilir.

Takip eden notlar bu 6zel durumlari tanimlamaktadir.

1. Bir trapez destek Gzerinde tasinan 10 Ib/ft ( 149
N/m)’den agir olan tim boru kombinasyonlari sismik
olarak sinirlandinimalidir.

Not : Eger cihaz giriglerine yon degisimleri veya dénlsler
trapez sistemlerin esnekligine izin veriyor ise (érn. olarak
uzun dénisler veya esnek baglantilar), sistem, tim
borular yukarida listelenmis olan istisna 1 ve 2 ile trapez
desteklendigi stirece sismik askilamadan harig tutulabilir.
2. Bir trapez destek Uzerinde sadece bir boru sismik
askilama gerektiriyorsa, o askilamada kullanilacak tim
aski malzemeleri o trapez destek Gizerinde yer alan tim
borularin agirliklari dikkate alinarak secilmelidir.

3. 127 (305 mm) kurali bu durumda hala gecerlidir.
Degisik hava terminal tnitelerindeki sicak su coillerine
veya fan coil Unitelerine olan kuguk ¢apli boru
baglantilarinin, bir cok vakada, depremde hasar gérdigi
ve asiri su hasarina yol agtigina dikkat edilmelidir.[5]
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2. GENERAL REQUIREMENTS

2.1. Exceptions from Sway Bracing for Piping

Some piping may not require sway bracing. The
applicable code for the project may list some minimum
requirements, as shown in Section 3. Some building
codes allow for exceptions based on pipe diameter. In
all cases, the life safety implications should be considered
when determining bracing exceptions. Following is a list
of suspended piping installations that the engineer of
record should consider excluding from bracing unless
specifically addressed in local codes.

1. All piping with a nominal diameter less than 1-1/4 in.
(32 mm) located in boiler, mechanical equipment, and
refrigeration mechanical rooms.

2. All piping throughout the building with a nominal
diameter less than 2-1/2 in. (64 mm).

3. Any individually supported pipe run where the distance,
as measured from the top of the pipe to the structure to
which it is attached, is less than 12 in. (305 mm) for the
entire length of the run. Trapeze supported pipe runs
may also be excluded from bracing, provided the distance
as measured from the top of the trapeze to the structure
to which it is attached is less than 12 in. (305 mm) for
the entire length of the run. In addition, the hanger
connection to the structure should be free to pivot so as
to not develop a moment such as a swivel, eye bolt, or
vibration-isolation hanger connection.

Note: A single support location that meets the
requirements of exception 3 does not constitute a seismic
sway brace location. The purpose of this exception is
to allow the piping to swing over a short distance of 12
in. (305 mm), which, in most cases, will prevent the
piping from striking another system or piece of equipment.
Two special conditions can be considered.

a. The trapeze may support multiple small diameter
pipes that would be bracing exceptions according to the
list above.

b. One pipe of many on a trapeze would not be a bracing
exception according to the list above.

The following notes address these special conditions.
1. Any combination of piping supported on a trapeze
where the total weight exceeds 10 Ib/ft (149 N/m) should
be sway braced.

Note: If directional changes or offsets to equipment
connections allow for flexibility of the trapeze system
(e.g., long offsets or flexible connectors), the system
can be excluded from bracing as long as all pipes
supported by the trapeze are listed in exceptions 1 and
2 above.

2. If only one pipe supported on a trapeze requires sway
bracing, consider the total combined weight of all pipes
on the trapeze to determine sway brace components
and anchorage for the entire trapeze.

3. The 12 in. (305 mm) rule can still be used in these
situations. It should be noted that small diameter pipe
connections to hot water coils in variable air volume
terminal units and fan coil units, in many cases, failed
in recent earthquakes, causing extensive water damage.[5]
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2.2 Kanallarin Sismik Sinirlamasindaki istisnalar 2.2 Exceptions from Sway Bracing for Ductwork
Bazi kanal igleri sismik sinirlama gerektirmezler. Bir Som_e ductwork may not require sway bracing. The
proje icin uygulanabilir kod Bélim 3’de anlatildigi gibi applicable code for the project may list some minimum
bazi minimum gereksinimleri siralayabilir. Bazi yapi requirements, as shown in Chapter 2. Some building
kodlari boru ¢apina dayanarak bazi istisnalara izin codes allow for exceptions based on ductwork size. In

all cases, life safety issues should be considered when
determining bracing exceptions. The following is a list
of suspended ductwork installations that the engineer
of record should consider excluding from bracing unless
specifically addressed in local codes.

verebilir.

Asagidaki liste kanallarin sismik olarak sinirlandirma
muhendislik hizmeti asamasinda yerel kodda aksi
belirtiimedigi slirece hari¢ tutulmasi géz é6nine alinmasi

gereken durumlarin listesidir. 1. All rectangular/oval ductwork with a cross-sectional

. 5 » . . area of less than 6 ft2 (0.56 mm2).
1. Kesit alani 6 ft* (0.56 mm?) den kiguk olan tim

dikdortgen veya oval kesitli kanallar. 2. All round ductwork with a diameter less than 28 in.
2.28” (711 mm) ¢apindan ku¢lk olan tiim yuvarlak hava (711 mm).

kanallar.

3. Kanalin Ust noktasi ile yapi arasindaki mesafenin 3. Any ductwork run where the distance as measured
tim hat boyunca 15” (305 mm)’den az oldugu kanal from the top of the ductwork to the structure to which it
isleri ve her desteg@in baglanti noktasinda kanalin Ust is attached is less than 12 in. (305 mm) for the entire
noktasina olan mesafesinin 2” (51 mm)’den az oldugu length of the run and the connection point of each support
tiim kanal isleri sismik sinirlamadan harig tutulabilir. Ek fo the duct is within 2 in. (51 mm) from the top of the
olarak, aski baglantisi eksenel olarak firdéndii, géz duct. In addition, thg hanger connection to the structure
somun veya titresim izolasyon aski baglantisi gibi moment should be free to pivot so as to not develop a moment
yaratmamak amaciyla serbest olmalidir. such ast a swivel, eye bolt, or vibration-isolation hanger

connection.

Not : istisna 3'lin gerekliliklerini yerine getiren tek bir
aski noktasi sismik sinirlama noktasi teskil etmez. Bu
istisnanin amaci kanal iginin 12” (305 mm)’den az kisa
bir mesafede sallanmasina izin vermektir ki, bir gok
durumda, kanal isinin diger bir sisteme veya ekipmanin
bir pargcasina c¢arpmasini 6nleyecektir. [5]

Note: A single support point, which meets the
requirements of exclusion 3, does not constitute a seismic
sway brace location. The purpose of the exception is to
allow the ductwork to swing over a short distance of 12
in. (305 mm), which, in most cases, will prevent the
ductwork from striking another system or piece of

. .. equipment.[5,
2.3 Borularin Sismik Askilamasi I¢in Onerilen uip P
Prosedur 2.3 Suggested Layout Procedure for Pipe Bracing
1. Tim dQZ por_u_hatlan en.azmdan boruya dik olarak 1. Each straight run of the piping system should be
monte edilmis iki enlemesine aski ve boruya paralel braced with a minimum of two transverse braces installed
olarak monte edilmis bir boylamasina aski ile sekil 1 de perpendicular to the piping and one longitudinal brace
go6sterildigi gibi askilanmalidir. installed parallel to the piping, as shown in Figure 1

Sekil 1 - Sismik Boru Askilamasi

LT 4

Uzunlamasina Aski/Longitudinal Brace Enlemesine Aski/Transverse Brace

Figure 1 — Braces of piping system
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2. Enlemesine askilar tim boru hattinin iki ucuna son
iki aski olarak yerlestiriimelidir. Eger askilar arasindaki
mesafe maksimum enlemesine aski mesafesini agiyor
ise, sekil 2 de gosterildigi gibi aski arasi mesafeler
maksimum enlemesine aski mesafesini gegmeyecek

sekilde ek enlemesine askilar yerlestirilmelidir.

® LINK
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2. Transverse braces should be located at the final
support point of each run of pipe with two supports. If
the distance between the braces exceeds the maximum
transverse brace spacing, additional transverse braces
should be located to limit the brace spacing to the

maximum transverse brace spacing, as shown in Figure 2.

Sekil 2 - Enlemesine Aski Yerlesimi

Destek Noktasi (Tipik)

Support Point (Typical)
3mt
(Tipik/ Typical) T
T T T
* * * *
< Mak.Enlemesine Aski Mesafesi < Mak.Enlemesine Aski Mesafesi
T < Max. Transverse Brace Spacing < Max. Transverse Brace Spacin;

Figure 2 - Transverse Brace Layout

3. Boylamasina aski her diiz boru hattina yerlestiriimelidir.
Eger borunun uzunlugu maksimum boylamasgna askg
mesafesini asiyor ise, sekil 3 de gdsterildigi gibi aski
arasi mesafeler maksimum boylamasina aski mesafesini
gecmeyecek sekilde ek boylamasina askilar

yerlestiriimelidir.

3. A longitudinal brace should be located on each straight
run of pipe. If the length of the pipe run exceeds the
maximum longitudinal brace spacing, additional
longitudinal braces should be located on the pipe run
while limiting the brace spacing to the maximum

longitudinal brace spacing, as shown in Figure 3.

Sekil 3 - Enlemesine ve Boylamasina Aski Yerlesimi

nv
Destek Noktas! (Tipik)
Support Point (Typical)

3Imt

% %

TIFL

Plan Goérinisu
Plan Viev

> \ ‘ < T
(Tipik/ Typical)
T T
k————%

< Mak.Enlemesine Aski Mesafesi / < Max. Transverse Brace Spacing ——

Figure 3 - Transverse and Longitudinal Brace Layout
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4. Borunun maksimum dirsek uzunlugu icerisinde
yerlestirilmis olan bir enlemesine aski 90° déndiis, veya
dirsek etrafindaki diiz boru hatti igin belli limitlerde
boylamasina aski gérevi tstlenebilir. Borunun maksimum
dirsek mesafesi borunun maksimum stresine ve
kaynaklanmis, sikica gecirilmis veya yivli baglantilar ile
baglanmis borularin dirseklerin maksimum 1/4” (6 mm)
¢dkmesine dayanir. Degisik malzemelerin dirsek
uzunluklari Tablo 2 de listelenmigtir. Sekil 4’de gosterildigi
gibi, bu enlemesine aski ile askilanmig borunun
boylamasina uzunlugu, maksimum enlemesine aski
mesafesi eksi gergek dirsek uzunlugunun 1,5 katina
esittir.

® LINK
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4. A transverse brace located within the maximum offset
length of the pipe can provide limited longitudinal bracing
for the straight run of pipe around a 90° turn, or elbow.
The maximum offset length is based on the maximum
stress of the pipe and a maximum 1/4 in. (6 mm)
deflection of the offset of the pipe with welded, brazed,
or groove-fitted joints. The maximum offset lengths of
different pipe materials are listed in Table 2. As illustrated
in Figure 4, the longitudinal length of pipe that can be
braced by this transverse brace is equal to one-half the
maximum transverse brace spacing minus the actual

offset length.

Sekil 4 - Dirsek Uzunlugu icindeki Enlemesine Askilama

T

Destek Noktasi (Tipik)

'/— Support Point (Typical)

Plan Viev

N
< Mak.Dirsek Uzunlugu
Plan Goérlinlsi < Max. Offset Length

0

—>

Figure 4 - Transverse brace within offset length.

Kaynakh veya yivli baglanmis demir boru i¢in maksimum dirsek uzunlugu

(Maksimum Askilanmis Boru Boyu = 2.0 g icin 24.4 m, 12.2 m)

Maximum Offset Length for Steel Pipe with Welded or Grooved Connections

(Maximum Length of Pipe Braced= 24.4 m, 12.2 m for 2.0 g)

Maksimum Boru Gap! 0.25¢ 05¢ 1.09 209
Maksimum Pipe Sismik lvmede Sismik lvmede Sismik lvmede Sismik lvmede
Acceleration Input Acceleration Input Acceleration Input Acceleration Input
Inc. (mm) m m m m
1 25 0.9 0.3 0 0
2 51 1.2 0.6 0.3 0.3
3 76 2.4 1.2 0.6 0.6
4 102 3.0 1.8 0.9 0.9
6 152 3.0 3.0 1.5 1.5
8 203 3.0 3.0 2.1 2.1
10 254 3.0 3.0 2.7 2.7
12 305 3.0 3.0 2.7 2.7
14 356 3.0 3.0 3.0 3.0

Tablo/Table 2
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Piring kaynakli bakir boru icin maksimum dirsek uzunlugu
(Maksimum Askilanmig Boru Boyu = 1.0 g icin 24.4 m, 12.2m, 2.0 g icin 6.1 m )

Maximum Offset Length for Copper Pipe with Brazed connections
(Maximum Length of Pipe Braced= 24.4 m, 12.2mfor 1.0 g, 6.1 mfor 2.0 g)

Maksimum Boru Cap! 0.25¢ 05¢ 1.09 209
Maksimum Pipe Sismik lvmede Sismik lvmede Sismik lvmede Sismik lvmede
Acceleration Input Acceleration Input Acceleration Input Acceleration Input
Inc. (mm) m m m m
21/2 64 0.6 0.36 0 0
3 76 0.6 0.3 0 0
4 102 1.2 0.6 0.3 0.3
6 152 2.4 1.2 0.6 0.6
8 203 3.0 2.4 1.2 1.2
10 254 3.0 3.0 25 25
12 305 3.0 3.0 1.8 1.8

Tablo/Table 2-1

5. Eger dliz bir boru hattinda ikiden az destek noktasi 5. If a straight run of pipe has less than two support

varsa, iki ucundan sismik olarak askilanmis diiz bir boru points, is connected to a straight run of pipe sway braced

hattina baglaniyor ise, ve toplam uzunlugu maksimum
dirsek uzunlugundan az ise, hatti sekil 5’de gésterildigi

gibi bir taraftan oteki tarafa uzunlugunu ekleyerek

at each end, and its total length is less than the maximum

offset length, brace across the run by adding its length

to the transverse and longitudinal brace design of the

baglandigi hattin enlemesine ve boylamasina aski
dizaynina gére askilayin. Eger uzunluk maksimum dirsek
uzunlugundan uzun ise, enlemesine aski igeren bir

destek noktasi gereklidir. with a transverse brace is required.

connected runs, as shown in Figure 5. If its length is

greater than the maximum offset length, a support point

Sekil 5 - Dirsekli Borularin Askilanmasi
Destek Noktas! (Tipik)

Support Point (Typical)

N
N\

Mak.Dirsek Uzunlugu
Max. Offset Length

|

N
¢—— < Mak.Enlemesine Aski Mesafesi-Dirsek / < Max. Transverse Brace Spacing-Offset —p»
4—— < Mak.Boylamasina Aski Mesafesi-Dirsek / < Max. Longitudinal Brace Spacing ————

Plan Goérinisu
Plan Viev Figur 5 - Bracing of pipe with an offset
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6. Cihaz baglantisi icin yatay da giden bir hat eger bir
dikey inis gerektiriyorsa dikey inisten énceki son destek
noktasi enlemesine aski gerektirir. Sekil 6'da gosterildigi
gibi, boru hattinin destek noktasindan ekipman
baglantisina veya esnek baglantiya olan uzunlugu
maksimum enlemesine aski mesafesinin 1,5 katindan
az olmasidir ve destek noktasindan inis noktasina olan
boru uzunlugu maksimum dirsek uzunlugundan az
olmalidir.

6. Vertical drops from horizontal runs of piping to the
equipment require a transverse brace at the final support
location before the pipe drop. As illustrated in Figure 6,
the total length of pipe from the support point to the
equipment connection or flexible connector should be
less than one half the maximum sway brace spacing of
the transverse brace and the length of pipe from the
support point to the drop should be less than maximum
offset length.

Sekil 6 - Yerden Destekli Ekipmana Boru inis Askilamasi

Aski Rotlari / Hanger Rods

Enlemesine Askili Destek Noktalari / Support Point With Transverse Braces

A
A 4

< 1/2 Mak.Enlemesine Aski Mesafesi-Dirsek Uzunlugu
< 1/2 Max. Transverse Brace Spacing
- Offset Length

4

< Mak.Dirsek Uzunlugu / < Max. Offset Length

Esnek Baglanti veya Cihaz Baglantisi / Flexible Connector or Equipment Connection

Figure 6 - Bracing of pipe drop to equipment supported on floor.

7. Askilari yapinin depreme farkli tepkiler verebilecek
ayri elemanlarina baglamaktan kaginin. Ornek olarak,
ayni aski noktasindaki enlemesine askiyi duvara ve
boylamasina askiy1 désemeye veya ¢alya baglamayin.
8. Ayni dogrultudaki boru hatti (izerinde kati askilama
ile telli askilamayi birbirine karistirmayin.

9. Ayni aski rotunu kullanan ¢oklu trapezler birbirlerinden
ayri olarak askilanmalidir.

Degisik boru malzemeleri icin maksimum sismik aski
mesafeleri Tablo 3'de belirtiimistir. Diger boru malzemeleri
icin aski mesafeleri, dirsek uzunluklari ve baglantilar
ayri ayri hesaplanmalidir.[5]

2.4 Kanallarin Sismik Askilamasi i¢in Onerilen
Prosediir

1. Tim diz kanal hatlari en azindan boruya dik olarak
monte edilmis iki enlemesine aski ve boruya paralel
olarak monte edilmis bir boylamasina aski ile sekil 7’de
gosterildigi gibi askilanmalidir.

7. Avoid bracing a pipe to separate portions of the
structure that may act differently in response to an
earthquake. For example, do not connect a transverse
brace to a wall and a longitudinal brace to a floor or roof
at the same brace location.

8. Do not mix solid bracing with cable bracing in the
same direction on any pipe run.

9. Multiple or stacked trapezes that share hanger rods
should be braced independently from one another.

Maximum sway brace spacing for different pipe materials
is indicated in Tables 3. Brace spacings, offset lengths,
and connections for other pipe materials should be
individually designed.[5]

2.4 Suggested Layout Procedure for Duct Bracing

1. Each straight run of the ductwork system should be
braced with a minimum of two transverse braces installed
perpendicular to the ductwork and one longitudinal brace
installed parallel to the ductwork, as shown in Figure 7.

Sekil 7 -Sismik Kanal Askilama

Enlemesine Aski/ Transverse Brace

Boylamasina Aski/Longitudinal Brace

Figure 7 - Bracing of Suspended Ductwork
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Maksimum Onerilen Enlemesine ve Boylamasina Aski Mesafeleri (1)
Maximum Recommended (1) Transverse (Trans.) And Longitidunal (Long.) Sway Brace Spacing

Kodlarda belirtilen standartlara uygun olarak

Sacdan mamul

tek bir aski ile dikey olarak askilanmig 2 1/2” SMACNA el kitabina Trapez
(2) i¢ capinda ve daha biiyiik borular, elektrik uygun olarak dikey destekli (4)
borulari destekli kanallar
Pipe, Conduit, Tube 2 1/2” and Larger Dia.(?) Sheet Metal Ducts Trapaze
Single Hanger Vertical Support Per Code Vertical Supports Per supported 4)
Prescribed Standards Smacna Manual
o . PVC, CPVC,
Yivli Baglantilar ile Polybutylene ve Eritken
Baglanmis veya Kaynak ile Baglanmig
Kaynatiimig veya Tiim Diger Plastikler
Vidalanmig PVC, CPVC, 750x750 mm Diktorigen
Demir&Bakir Polybutylene and Other | ve 710 mm Yuvarlak ve | Kablo kanallari,merkez
Steel & Copper With Plastic with Solvent Daha Bliyuk den asilmig kablo
Welded, Screwed Or Welded Connections Kanallar kanallari, boru v.s.
Interlocking
; Kelepge Baglantili Cable Trays , Center
Ceofggfég’goguﬁg ':S Merkezi Baglantisiz 7 5,%)825,%'2’%&1_;105’” Hung Cable Trays , Bus
g Seviyesi (HLF) pling Boru, Emt,Pik Boru ve Ducts 9 Ducts , Pipe , Etc.
g Levél of (HLF) Vidasiz veya KaynaKSIZ
Baglantili Tum Diger
Borular
No Hub Pipe with Shield
& Clamp Connections,
EMT, Cast Iron and
Other Pipe Without
Screwed, Welded or
Interlocking
Connections
Mak.Enle. | Mak.Uzun. | Mak.Enle. | Mak.Uzun.| Mak.Enle. | Mak.Uzun.| Mak.Enle. | Mak.Uzun.
Max.Trans.| Max.Long. | Max.Trans.| Max.Long. | Max.Trans.| Max.Long.| Max.Trans.| Max.Long.
0.15@) - - - - 15m 24 m - -
0.25 15m 24 m 7.5m 12m 12m 24 m 12m 12m
0.30 3 - - - - 12m 24 m - -
0.50 3 12m 24 m 6m 12m 9m 18 m 12m 12m
1 12m 24 m 6m 12 m 9m 18 m 12m 12m
Tablo/Table 3
NOT: NOTES:

(1) Aksi belirtiimedigi takdirde bu tabloda belirtilen
Onerilen Maksimum Aski Mesafesi degerleri SMACNA,
ASHRAE veya NFPA Kodlarinda belirtilen sinirlayici
mesafe Onerileri baz alinarak hazirlanmistir.
(2) NFPA-13, 2” ve daha ki¢ik capindaki bransman
boru hatlarinda maksimum 9 m. enlemesine sinirlayici
aski mesafesi ve boru ¢apindan bagimsiz olarak besleme
ve ana boru hatlarinda 12 ile 15 m. maksimum sinirlayici
aski mesafesi gerektirmektedir.

(3) SMACNA Sinirlayici el kitabina EYLUL 2000’de
yapilan ekte g seviyelerinin (HLF’S) dizayn kriterleri ve
limitleri, SMACNA “SHL Seviyeleri” olarak atif edilmistir,
1.4°lUk bir carpan ile arttinlabilir. Kullanici bu artirimin
onlarin maksimum &nerilen aski mesafelerinde yaratacagi
degisikligin anlaminin dogrulanmasi icin SMACNA’ya
basvurabilir.

(4) “U- Boltlar”, kelepgeler ve kablo kanal klipsleri gibi
tim yerinde tutma ekipmanlari borular, kablo kanallari
vs. trapez desteklere uygulanirken kullaniimalidir.
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(1) Except where otherwise noted, the recommended
maximum sway brace spacing shown in this Table are
generally based on the most restrictive spacing
recommendations of either the SMACNA, ASHRAE or
NFPA Code referenced Standards.

(2) NFPA-13 requires a maximum Lateral (Transverse)
restraint spacing of 9 mt. for 2” and smaller branch line
piping and permits 12 mt. to 15 mt. spacing on feed
mains and crossmains regardless of pipe size.
(3) The September 2000 Addendum to the SMACNA
Restraints Manual indicates that the design criteria and
limitations for these g levels (HLF’s), referred to in
SMACNA as “SLH Levels”, may be increased by a factor
of 1.4. The user may contact SMACNA for verification
of the meaning of this factoring related to their maximum
recommended spacing.

(4) Hold down devices, such as “U” Bolts, clamps and
cable tray clips should be used to secure pipe, conduit,
cable trays, bus ducts, etc. to trapeze supports.
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2. Enlemesine askilar tiim kanal hattinin iki ucuna son
iki veya daha fazla aski olarak yerlestiriimelidir. Eger
askilar arasindaki mesafe Tablo 3'de gésterilen
maksimum enlemesine aski mesafesini agiyor ise, sekil
8 de gosterildigi gibi aski arasi mesafeler maksimum
enlemesine aski mesafesini gegmeyecek sekilde ek
enlemesine askilar yerlestiriimelidir.

® LINK

GENERAL DATA

2. Transverse braces should be located at the final
support point of each run of duct with two or more
supports. If the distance between the braces exceeds
the maximum transverse brace spacing in Table 3,
additional transverse braces should be located to limit
the brace spacing to the maximum transverse brace
spacing, as shown in Figure 8.

Sekil 8 - Enlemesine Aski Yerlesimi

3 mt—p}
(Tipik/Typical)

Plan GoruniSu
Plan Viev

T T T
X X I K
T < Mak.Enlemesine < Mak.Enlemesine
Aski Mesafesi Aski Mesafesi
<—
< Max. Transverse < Max. Transverse
Brace Spacing Brace Spacing

T - Enlemesine Aski Mesafesi
T - Transverse Brace Locating

Figure 8 - Transverse Brace Layout

3. Boylamasina aski her diz kanal hattina
yerlestiriimelidir. Eger kanalin uzunlugu maksimum
boylamasina aski mesafesini asiyor ise, sekil 9 de
gOsterildigi gibi aski arasi mesafeler maksimum
boylamasina aski mesafesini gegmeyecek sekilde ek
boylamasina askilar yerlestiriimelidir.

3. A longitudinal brace should be located on each straight
run of duct. If the length of the duct run exceeds the
maximum longitudinal brace spacing, additional
longitudinal braces should be located on the duct run
while limiting the brace spacing to the maximum
longitudinal brace spacing, as shown in Figure 9

Sekil 9 - Enlemesine ve Boylamasina Aski Yerlesimi

3 mt T
(Tipik/ Typical)
T

A

Plan GorunGSu
Plan Viev

]

< Mak.Enlemesine Aski Mesafesi
< Max. Transverse Brace Spacing

T - Enlemesine Aski Noktasi / Transverse Brace Locating

L - Boylamasina Aski Noktasi/ TLongitudinal Brace Locating

Figure 9 - Transverse and Longitudinal Brace Layout
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4. iki kanal genisligi mesafesi icerisinde yerlestirilmis
olan bir enlemesine aski 90° doénls, veya dirsek
etrafindaki diiz kanal hatti icin belli limitlerde boylamasina
aski gorevi Ustlenebilir. sekil 10°da goésterildigi gibi, bu
enlemesine aski ile askilanmis kanalin boylamasina
uzunlugu maksimum enlemesine aski mesafesi eksi 90°
doénisten enlemesine aski arasindaki mesafenin 1,5
katina esittir.

5. Eger diz bir kanal hattinda ikiden az destek noktasi
varsa, iki ucundan sismik olarak askilanmig duz bir kanal
hattina baglaniyor ise, ve toplam uzunlugu iki kanal
genigliginden az ise, hatti sekil 11’de gdsterildigi gibi bir
taraftan 6teki tarafa uzunlugunu ekleyerek baglandigi
hattin enlemesine ve boylamasina aski dizaynina gére
askilayin. E+er uzunluk iki kanal genisliginden uzun ise,
enlemesine aski iceren bir destek noktasi saglanmalidir.

® LINK
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4. A transverse brace located within two duct widths of
a 90 degree turn can provide limited longitudinal bracing
for the straight run of duct around the 90 degree turn.
The length of ductwork longitudinally braced by this
transverse brace is equal to one-half the maximum
transverse brace spacing minus the distance from the
transverse brace to the 90 degree turn, as shown in
Figure 10.

5. If a straight run of ductwork has less than two support
points, is connected to a braced straight run of ductwork
at each end, and its total length is less than two duct
widths, brace “across” the run by adding its length to
the transverse and longitudinal brace design of the
connected runs, as shown in Figure 11. If its length is
greater than two duct widths, a support point with a
transverse brace should be provided.

Sekil 10 - Dirsek Uzunlugu igindeki Enlemesine Askilama
Uk

Destek Noktas! (Tipik)
/— Support Point (Typical)

N/

Kanal Genigligi
DucaWidth

iy

e le—— Uzunlugu
Plan Gérlinusu
Plan Viev

< Mak.Dirsek

< Max. Offset Length

Figure 10 - Transverse and Longitudinal Brace Layout

%ekil 11 - Dirsekli Kanalin Askilanmasi
igur 11 - Bracing of Duct With an Offset

T - Enlemesine Aski Noktasi / Transverse Brace Locating

L - Boylamasina Aski Noktas! / L-Longitudinal Brace Locating

Destek Noktas! (Tipik)

( Support Point (Typical)

x

_—

N

>

<2 xKanal Genigligi
e R < o Duct Width

!

Plan Gorlnlsi
Plan Viev

=

< Mak.Enlemesine Aski Mesafesi-Dirsek / < Max. Transverse Brace Spacing-0ffset ~——p
< Mak.Boylamasina Aski Mesafesi-Dirsek / < Max. Longitudinal Brace Spacing ~——

X

6. Cihaz baglantisi icin yatay da giden bir hat eger bir
dikey inis gerektiriyorsa dikey inisten énceki son destek
noktasi enlemesine aski gerektirir. sekil 12'de gdsterildigi
gibi, kanal hattinin destek noktasindan ekipman
baglantisina veya esnek baglantiya olan uzunlugu
maksimum enlemesine aski mesafesinin 1,5 katindan
az olmasidir ve destek noktasindan inis noktasina olan
boru uzunlugu iki kanal genisliginden az olmaldir.
7. Askilari yapinin depreme farkli tepkiler verebilecek
ayri elemanlarina baglamaktan kaginin. Ornek olarak,
ayni aski noktasindaki enlemesine askiy1 duvara ve
boylamasina askiyl désemeye veya ¢atiya baglamayin.
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6. Vertical drops from horizontal runs of ductwork to
equipment require a transverse brace at the final support
location before the drop, as shown in Figure 12. The
total length of ductwork from the support point to the
equipment connection or flexible connector should be
less than one-half the maximum sway brace spacing of
the transverse brace, and the length of ductwork from
the support point to the drop

should be less than two duct widths.

7. Avoid bracing a duct to separate portions of the
structure that may act differently in response to an
earthquake. For example, do not connect a transverse
brace to a wall and a longitudinal brace to a floor or roof
at the same brace location.
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Sekil 12 - Yerden Destekli Ekipmana Kanal inis Askilamas!

Aski Rotlarn / Hanger Rods

\_Sismik Aski/ Sway Braces

|

< 1/2 Mak.Enlemesine Aski Mesafesi-Dirsek Uzunlugu

Dirsek Uzunlugu

<2 x Kanal Genigligi

< 1/2 Max. Transverse Brace Spacing
- Offset Length

=

“ Offset Length=

[ Esnek Baglanti veya Cihaz Baglantisi /Flexible Connector or Equipment Connection

< 2 x Duct Width

Figure 6 - Bracing of Duct drop to equipment supported on floor.

8. Ayni dogrultudaki boru hatti Gzerinde kati askilama
ile telli askilamayi birbirine karistirmayin.
9. Ayni aski rotunu kullanan ¢oklu trapezler birbirlerinden

ayri olarak askilanmalidir.

Sacdan mamul kanallar i¢in maksimum sismik aski
mesafeleri Tablo 3’de belirtilmistir. Diger kanal
malzemeleri i¢in aski mesafeleri, dirsek uzunluklari ve

baglantilar ayri ayri hesaplanmalidir.

Not : Her sismik aski noktasinin yapiya baglanti sekli,
sismik aski modeli ayri ayri belirlenmeli ve Sismik

Hesaplama Formunda (bkz. sekil 13 ) gbsterilmelidir.[5]

3. ULUSLAR ARASI BiNA KODUNA(IBC) GORE
STATIK ANALIZLER
2000 IBC kodu yaplsal olmayan bileSenler igin yatay

dizayn yUki Fp tanimlar ;

0.4a,S,:W, z
Fo=— P75 ”(1+21j

ama Fp'nin

L=yl ‘den blylk olmamasi gerektigi gibi,

F, =038,

s =265:/5 ‘den de ki¢lk de olmamalidir.

ap= Tablo 4’e gore bilegen genisletme katsayisi [5]
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8. Do not mix solid bracing with cable bracing in the
same direction on any duct run.

9. Multiple or stacked trapezes that share hanger rods
should be braced independently from one another.
Maximum sway brace spacing for sheet metal ductwork
is indicated in Table 3. Maximum brace spacing of all
other ductwork materials and connections should be
individually designed.

Note: Fastener type, seismic brace type of each individual
brace location should be determined and plotted
separately on Seismic Calculation Form (See Figure

13). [5]

3. STATIC ANALYSIS AS DEFINED IN THE
INTERNATIONAL BUILDING CODE

The 2000 IBC specifies a design lateral Fp force for
nonstructural components as

0.4a,8 W, .

PR i ”(1+2:)
[R,,] 7
A»

but need not be greater than

F, = 168,51,

nor less than

F,=03S,1,W;
Sps =28, S5 /3
where

ap= component amplification factor in accordance with

Table 4. [5]
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Sismik Askilama Hesap Tablosu
Seicmic Bracing Calculation Table

Onerilen Maks.

) - :§ o
N [w)) < 20 D
@ =& k) 5, 3 -3
[ g’% - D E% éq '08
£ |25 |E |32|E8 |58 | S5
L [<9_ | _|RE|[=S|3E | 3§
~ = O — el = o 83 ]
sE [S3E |[SE|Z2|>3 |88 | Ka
[ < O ~B|=~]| >t .S <o
O [0 |xx2|5 |Ss[$T | EE
Sembol | Adet| 2 S % = < KhS =3 2 G
o = o ) S D'

K]
5 < )
Baglant S 5 Olas! Yatay Yiik
Elemani = 2
]
Brace g ® T
g | g~ Recommended
Type g~ | @2
28 | =¢
) S& | 88 | Max. Allowable
ISy . = &<
] T Birim z o=
= Adet = @l .
8 | Gest | unt | & < Horizontal Load
o4 Type | Qty. g g

Aski Uzunlugu

1 + 2 = = yikseklik genisletme katsayisi, z; baglantinin
yap! icindeki yiksekligi ve h; catinin yerden ortalama
yUksekligidir. z > 0 ve z/h 1’i asmamalidir.

Wp = cihazin kutlesi, tim parcalar baglanmis veya igerir
haliile.

Sps = Kisa periyotlardaki spektral tepki ivmesi dizayn
degeri. Ss haritalandiriimis spektral ivmedir ve
0.8<Fa<25

Fq = Zemin toprak karakteristigi fonksiyonu ve insaat
mihendisi ve jeoloji mihendisi danismanliginda
belirenmelidir. Degisik zemin tipleri icin degerleri Tablo
5'de verilmigtir. ( Not : Herhangi bir onayli jeolojik rapor
olmamasi durumunda, varsayilan zemin toprak
siniflandirmasi sinif D olarak tanimlanabilir. )

Rp=Tablo 4'te belirtilen bilesen tepki degisiklik katsayisi.
( Not : Ylzeysel-gdbmull sonradan montaj dubeller,
ylzeysel yapiskan dibeller, veya ylUzeysel cakma
dubeller kullanilir ise, = 1.5 alnir.Yizeysel gémdla L/d
< 8 olarak tanimlanir. )

Ip= bilesen 6nem katsayisi, eger asagida belirtilen 4
kriterden birini iceriyor ise 1.5, icermiyor ise 1.0 alinir.
(1) deprem sonrasi fonksiyonun devam etmesi gereken
hayat kurtaran bilesenler, (2) kabul edilebilir degerden
daha ¢ok alevlenebilen zararli malzeme iceren bilesenler,
(3) halka acik yagsam alanlari i¢inde yer alan agik depo
raflari, (4) Sismik Kullanim Grup Ill tesisleri (bkz. Tablo
6) icin operasyonuna devam etmesi gereken bilesenler.[5]
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Sekil/Figure 13

1 + 2 = = height amplification factor where z is the
height of attachment in the structure and h is the average
height of the roof above grade. The value of z> 0 and
z/h need not exceed 1.

Wp = mass of equipment, which includes all items
attached or contained in the equipment

Sps = design spectral response acceleration at short
periods. Ss is the mapped spectral acceleration and 0.8
< Fa<2.5.

Fa = function of site soil characteristics and must be
determined in consultation with either project geotechnical
(soils) or structural engineer. Values for Fa for different
soil types are given in Table 5. (Note: Without an
approved geotechnical report, the default site soil
classification is assumed to be site class D.)

Rp = component response modification factor in
accordance with Table 4. (Note: If shallow-embedment
post-installed anchors, shallow adhesive anchors, or
shallow cast-in-place anchors are used, then = 1.5.
Shallow embedment is defined as L/d < 8.)

Ip = component importance factor = 1.5 if one of the
following four criteria is met, otherwise 1.0: (1) life safety
component required to function after an earthquake, (2)
component contains higher than exempted amount of
hazardous flammable material, (3) storage rack in
occupancies open to general public, and (4) component
is needed for continued operation of a Use Group Il
facility (see Table 6). [5]
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Tablo/Table 4- Mekanik Elemanlar igin Katsayilar / Coefficients for Mechanical Components (2000 IBC)

® LINK

GENERAL DATA

Mekanik ve Elektrik Bilesenleri veya Elemanlari

Mechanical and Electrical Component or Element

Genel Mekanik / General Mechanical
Buhar kazanlari ve Isitma Kazanlar / Boilers and furnaces
Boru / Piping
Yiiksek deformasyon riskli elemanlar ve baglantilar

High-deformability elements and attachments

Sinirli deformasyon riskli elemanlar ve baglantilar
Limited-deformability elements and attachments

Dulsuk deformasyon riskli elemanlar ve baglantilar
Low-deformability elements or attachments

HVAC Ekipmanlar / Equipment
Titresim izolasyonlu / Vibration isolated

Titresim izolasyonsuz / Non-vibration isolated
Kanal Hattina Monte Edilmis / Mounted in-line with ductwork

2.5

3.5

2.5

1.25

2.5
2.5
2.5

Kaynak / Source: International Building Code (2000). Copyright © 2000, International Code
Council, Inc., Falls Church, VA. 2000 International Building Code. Reprinted with permission
of the author. All rights reserved.

Tablo / Table 5
Zemin Sinifina ve Haritalandiriimis 1 sn. Periyodundaki (Ss) Spektral ivme Fonksiyonu olarak Zemin Katsayisi F,
Values of Site Coefficient F, as Function of Site Class and Mapped Spectral Response Acceleration at 1 s Period (Sg)

Kisa Periyodlardaki Haritalandiriimis Spektral ivmeler
Mapped Spectral Response Acceleration at Short Periodsa

Sinif Zemin Profil ismi
Class Soil Profile Name SS <0.25 SS =0.50 SS =0.75 SS =1.00 SS >1.25
A font Kaya 0.8 0.8 0.8 0.8 0.8
B raya 1.0 1.0 1.0 1.0 1.0
Cok Yogun Kum ve Yumusak Kaya
C Very dense soil and soft rock 1.2 1.2 1.1 1.0 1.0
Sert Kum
De Stiff soil profile 1.6 1.4 1.2 1.1 1.0
E Yumusak Kum
Soft soil profile 2.5 1.7 1.2 0.9 b
F 2000 IBC Table 1615.1.1 and Note b’ye bakiniz.

See 2000 IBC Table 1615.1.1 and Note b

a Kisa Periyodlardaki S¢ Haritalandirimig Spektral ivme degerleri igin enterperasyon modelinini kullaniniz.

Use straight-line interpolation for intermediate values of mapped spectral acceleration at short period S; .

b Dogru degerleri elde edebilmek icin geoteknik zemin aragtirmasi ve dinamik zemin tepki analizleri yapiimalidir.
Site-specific geotechnical investigation and dynamic site response analyses must be performed to determine appropriate values.

¢ Onaylanmig geoteknik raporda aksi belirtiimedigi siirece D varsayilan zemin sinifidir,

D is the default Site Class unless otherwise stated in the approved geotechnical report.
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Tablo / Table 6- Sismik Gruplar ve Bina Onem Katsayisalari
Seismic Groups and Building Importance Factors (2000 IBC)

2R
> 0
38
Q SRS
o8 <3
265 EE
¢ §So.
g S g% €  Yasam Sartlar
BB maL  Nature of Occupancy
I 1.0 Grup Il, 11, 1V’de listelenmemis olan binalar ve diger yapi tirleri
Buildings and other structures except those listed in Groups II, Ill, IV
1. 300 kisiden fazla insanin tek bir alanda bulundugu yapilar
Structures where more than 300 people congregate in one area
2. llkdgretim okullar veya giinlik bakim tesislerininin bulundugu 250 kisiden fazla kapasiteye sahip yapilar
Structures with elementary, secondary school or day care facilities with a capacity of over 250
3. 500 kisiden fazla kapasiteye sahip yetiskin egitim tesisleri
Structures with a capacity greater than 500 for colleges or adult education facilities
4. 50 kisilik kapasiteye sahip saglik tesisleri veya yaralanma, acil bakim Uniteleri barindirmayan saglik
birimleri
Health care facilities with a capacity of 50 or more resident patients but no surgery or emergency
treatment facilities
5. Hapishane ve islahevi tesisleri
Jails and detention facilities
6. 5000 kisiden fazla kapasiteye sahip toplu konutlar
Any other occupancy with an occupant load greater than 5000
7. 1. grupta belirtiimeyen, gii¢ santralleri, icilebilir su aritma tesisleri, atik su aritma tesisleri, kamu yénetim
binalari
Power-generating stations, water treatment for potable water, waste water treatment facilities and other
public utility facilities not included in Group Il
8. lll. grupta belirtiimeyen, gevreye yayillmasi halinde, zararli olabilecek miktarda toksik veya patlayici
bilesenler iceren binalar veya tesisler
Buildings and other structures not included in Group Il containing sufficient quantities of toxic or
explosive substances to be dangerous to the public if released
I 1.5 1. Acil bakim ve yaralanma tedavi Uniteleri bulunduran hastahaneler ve diger saglik tesisleri
Hospitals and other health care facilities with surgery or emergency treatment facilities
2. Yangin, kurtarma ve polis merkezleri, acil durum araglari garajlari
Fire, rescue, and police stations and emergency vehicle garages
3. Deprem, firtina veya diger acil durum siginaklar
Designated earthquake, hurricane, or other emergency shelters
4. Afet yonetim merkezleri
Designated emergency preparedness, communication and operation centers and other facilities required
for emergency response
5. lIl. grup binalari igin gerektiginde acil durum destek tesisleri olarak kullanilacak, kamu y6énetim
binalari ve gii¢ santralleri
Power-generating stations and other public utility facilities required as emergency backup
facilities for Group Il structures
6. Amerikan toksik malzeme ydénetmeligi'ne (Bélim 307) gére tanimlanmis toksik maddelerden
Tablo 307.7(2)’de belirtilen miktarlarin Gzerinde toksik madde iceren binalar
Structures containing highly toxic materials as defined by Section 307 where the quantity of the material
exceeds the exempt amounts of Table 307.7(2)
7. Havayolu kontrol kuleleri, kontrol merkezleri ve acil yardim ucak hangarlari
Aviation control towers, air traffic control centers and emergency aircraft hangers
8. Ulusal guvenlik merkez binalari
Structures with critical national defense functions
9. Yangin séndlrme igin gerekli su basincini saglayacak su aritma tesisleri
Water treatment facilities required to maintain water pressure for fire suppression
v 1 Zirai tesisler, gegici tesisler ve kiigiik depolama tesisleri ile sinirli olmadan, hasar gérmesi durumunda,

insan hayati icin disik tehdit olusturan binalar
Structures that represent a low threat to human life in the event of failure including, but not
limited to agricultural facilities, certain temporary facilities, and minor storage facilities

Kaynak / Source: International Building Code (2000). Copyright © 2000, International Code Council, Inc., Falls Church, VA. 2000 International
Building Code. Reprinted with permission of the author. All rights reserved.
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Kisa Periyot Tepki ivmesine (0.2 sn) Kisa Periyot Tepki ivmesine (1 sn)
gore Sismik Dizayn Kategorileri gore Sismik Dizayn Kategorileri
Seismic Design Categories Based on Seismic Design Categories Based on

Short Period (0.2 Sec.) Response Accelerations Short Period (1 Sec.) Response Accelerations
Deger Sismik Kullanim Gruplar Deger Sismik Kullanim Gruplar

Value of Seismic Use Groups Value of Seismic Use Groups

S ps 1 1l 1 S ps 1 1l 1

<0.167 g A A A <0.067 g A A A

<0.167g-<0.33¢ B B C <0.067g-<0.133g B B C

0.33g- <0.50¢ C C D 0.133g- <0.20¢g C C D

>0.50¢ D* D* D* >0.20g D* D* D*

Tablo/Table 7 Tablo/Table 8

(*) Haritalanmis maksimum degerlendirilen 1sn. periyotlu
deprem spektral tepki ivmesi ile birlikte konumlandiriimis
santiyelerde Sismik kullanim grubu | ve Il yapilarn Sismik
Dizayn Kategori E'ye gére 0.75 veya daha biyik bir
deger atanmalidir ve bunun gibi santiyelerde
konumlandiriimig Sismik kullanim grubu Ill yapilan Sismik
dizayn Kategori F’e atanmalidir.

Deprem sonucunda cihaz izerinde etki eden kuvvetler
yatay ve dikey yiklerdir, yergekimi kuvveti, ve ekipmanin
yerinde tutan sinirlayicilarin kuvvetleridir. Analizler
ekipmanin deprem siresince hareket etmedigini
varsayarlar, bu ylizden momentlerin ve kuvvetlerin
toplami sifir olmalidir. Devrilme momentini hesaplarken,
bir yukari kaldirma kuvveti de igererek, agirhk
merkezindeki dikey bilesen Fpv tipik olarak su sekilde
tanimlanir

F,,= F ,/3 (eskikodlar igin)
F ,, =0.5C,I,W, (eger tanimlanirsa 1997 UBC igin)

F,,=0.28ps D (2000 IBC igin)
dizayn faktérlerine gére izin verilen mukavemetler
kullanildigi zaman.

D = Sabit yUk etkisi

Sps= Kisa periyot spektral tepki (0.2 sec)
Ekipmani yerinde tutan sinirlayicinin kuvvetleri kesme
ve gerilme kuvvetleri icerir. Deprem yukleri tarafindan
etkilenen civatalarin sayisini belirlemek énemlidir. Tim
yatay kuvvetlerin ydénleri tim yatay ydnlerde
degerlendirilmelidir. Tim civatalar veya tek civata
etkilenebilir. [5]

Not : IBC 2000 kodunda tanimlanan bazi katsayilar
Turkiye sartlarinda gecerli olmayabilir yada sadece IBC
2000 kodu kullanilarak belirlenemeyebilir, bu gibi
durumlarda Tirkiye Deprem Yd&netmeligine
basvurulmalidir.
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(*) Seismic use group | and Il structures located on sites
with a mapped maximum considered earthquake spectral
response acceleration at 1 sec. period equal to or greater
than 0.75 shall be assigned to Seismic Design Category
E, and Seismic Use Group Il structures located on such
sites shall be assigned to Seismic Design Category F.

The forces acting on the equipment are the lateral and
vertical forces resulting from the earthquake, the force
of gravity, and the forces of the restraint holding the
equipment in place. The analysis assumes the equipment
does not move during an earthquake; thus, the sum of
the forces and moments must be zero. When calculating
the overturning moment, including an uplift factor, the
vertical component Fpv at the center of gravity is typically
defined to be

F ,, = F /3 (for older codes)

F o, =0.5C41,Wy(for the 1997 UBC if specified)
F ,,-0.2Spg D (for the 2000 IBC)

when using allowable strength based design factors.
where

D = dead load affect

Sps = short period spectral response (0.2 sec)
The forces of the restraint holding the equipment in
position include shear and tensile forces. It is important
to determine the number of bolts that are affected by
the earthquake forces. The direction of the lateral force
should be evaluated in both horizontal directions as
shown in Figure 3. All bolts or as few as a single bolt
may be affected. [5]

Note: Some of factors that are defined in the IBC 2000
code, can not be determined by only using IBC 2000
code such as S g, while determining these values
Turkish Seismic Code should be used.



