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E$E SeLsPLc %UDcLnJ S\steP SRlutLRns

,t is utmost important to seismicall\ restrain mechanical and electrical distribution s\stems in a building� 

Zhich are defined as non-structural components. 7hese distribution s\stems should be protected Yia 

seismic bracing installations that are attached to structural components� against risks of breaking and 

failure.

($( is a manufacturing compan\� speciali]ed on busbar distribution s\stems� cable tra\s and lightening 

group products. ($( has been suppl\ing products to industrial facilities� residential buildings� shopping 

malls� airports� hospitals� car manufacturers and similar facilities for fort\ \ears. ($(� also produces 

support installation components for these s\stems. +oZeYer in the local market� lack of seismic support 

s\stems Zith additional calculations� testing and the production of proper seismic bracings Zere an 

important issue. 

($(� Zith Zide range of products and long \ears of e[perience� has taken an important step Zith seismic 

bracing s\stems as an addition to its product groups in order to eliminate this inadeTuac\.

7he seismic bracing s\stems are designed according to international standards. 7he general approach 

Zas� to design a cost efficient s\stem that can be used in multiple Za\s� easil\ installed and cut labor costs.

,n hospitals� education facilities� high risers� residences� shopping malls� poZer plants� automotiYe� steel 

and glass producing facilities� oil	gas facilities� Zhich are located at seismic risk areas� seismic bracings 

Zith calculated load resistances haYe become a necessit\ for life safet\ and operational persistenc\.

:ith ($( seismic bracing products \ou can find solutions for electrical and mechanical distribution serYice 

seismic resilience on \our building.

Connect strong, Live safe.

,ntroduction

E SEISMICLINE
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1. )undamental (arthTuake .noZledge
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$n earthTuake can be described basicall\ as shaking of ground.

 7here are three t\pes of natural earthTuakes�

 1. &ollapse (arthTuakes

 (arthTuakes Zith limited area of effect� occurred b\ collapse of underground gaps such as 

caYes  and mines.

 2.  9olcanic (arthTuakes

 (arthTuakes occurring as a result of Yolcanic actiYities.

 3. 7ectonic (arthTuakes

 ,t is the most commonl\ felt earthTuake t\pe. ,t occurs b\ the moYement of plates� Zhich 

generates  earth
s crust.

Plate 7heor\

7his is the theor\� Zhich Zas put forZard to understand and stud\ the nature of earthTuakes� largel\ 

accepted as earl\ states and in the epicenter of earthTuake studies. $ccording to theor\� earth
s crustal 

mass stand on plates and those plates are eYer moYing. )rom past to present continents are formed b\ 

the moYement of these plates and become distant to each other.

P(5M,$1
2�0 million \ears ago

P(5M,$1 75,$SS,&
200 million \ears ago

75,$SS,& -85$SS,&
14� million \ears ago

&5(7$&(28S
�� million \ears ago

P5(S(17 '$<

/$7(5$/
',SP/$&(M(17

&2//,',1*
P/$7(S

(2ceanic-&ontinental)

S(P$5$7,1*
P/$7(S

&2//,',1*
P/$7(S

(7Zo &ontinental)

&2//,',1*
P/$7(S
(7Zo 2ceanic)

/itosphere

2ceanic &rust
&ontinental &rust

$stenoshphere

7he inner areas of plates are relatiYel\ stable. %ut on the edges� Zhere plates collide� the\ create fault lines 

and leads to maMor earthTuakes.
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)igure 1.1 shoZs three main fault t\pes.

)LJuUe ��� 7KUee MDLn )Dult 7\Ses

1ormal )ault 5eYerse )ault Strike-Slip )ault

5egions Zith intense seismic actiYities are located around those fault lines� Zhere plates are colliding. 

*lobal seismic ha]ard map can be seen beloZ.
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EDUtKTuDNe +D]DUd RI 'LstULEutLRn S\stePs

5esearches on the subMect shoZs that� up to 80� of the damage and loss are because of the fires folloZing 

the earthTuake. 7he functionalit\ of sprinkler s\stems and electrical	mechanical  distribution s\stems 

during and after an earthTuake takes great importance in the present modern buildings. 7o mitigate life and 

financial loss from d\sfunctionalit\ of the distribution s\stems� proper seismic bracing is the most effectiYe 

method.

)LJuUe ���D EDUtKTuDNe +D]DUd RI ElectULcDl CRnduLts

�IPDJes IURP )edeUDl EPeUJenc\ PDnDJePent $Jenc\ :eEsLte� ZZZ�IePD�JRY�

)LJuUe ���E EDUtKTuDNe +D]DUd RI ElectULcDl 7UDnsIRUPeUs

�IPDJes IURP )edeUDl EPeUJenc\ PDnDJePent $Jenc\ :eEsLte� ZZZ�IePD�JRY�



�

2. (arthTuake Safet\ of 'istribution S\stems

E SEISMICLINE

CDlculDtLRn RI SeLsPLc LRDds

$n\ seismic force affecting a distribution s\stem component in an\ leYel of the building is the result of the 
earthTuake acceleration. Seismic force can be calculated according to principal ph\sics eTuitation ) m.a 
()igure 2.2). Seismic acceleration should be determined in order to calculate effecting force. (arthTuake 
acceleration can be determined b\ Yarious international and local codes. 

)LJuUe ��� EDUtKTuDNe $cceleUDtLRn Dnd EDUtKTuDNe LRDd

�
Most accepted building code for seismic applications since 2011 is ,%&  2012 (,nternational %uilding 

� �&ode) Zhich is goYerned b\ ,&&  (,nternational &ode &ouncil). $ccording to ,%&  2012� Zhere needed� 
seismic design force can be calculated b\ the eTuitation beloZ�

9alues shoZn in seismic design force �) � described beloZ�S

a �  &omponent amplification factor.p

S �  Short period spectral acceleration.DS

W �  &omponent operating Zeight.p

z�  +eight in structure of point of attachment of component Zith respect to the base.

h�  $Yerage roof height of structure Zith respect to the base.

R �  &omponent response modification factor.p

I �  &omponent importance factor.p

DJURXQG

DHTXLSPHQW P)
Δ[�

Δ[�
D��(DUWKTXDNH�DFFHOHUDWLRQ
)��6HLVPLF�IRUFH
P��0DVV�RI�HTXLSPHQW
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$s seen in eT. 1� short period spectral acceleration �S � should be defined b\ designer in order to calculate 'S

seismic design force �) �. $dditionall\ because of short period spectral acceleration �S � Yalue contains S 'S

certain constants for soil condition� it can be possible to calculate proMect specific earthTuake loads. 

/ikeZise� component importance factor �I � can be determined b\ the reTuirements of proMect and/or S

demand of the proMect oZner.
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SusSended ETuLSPents

7o protect an eTuipment suspended Yia threaded rods or steel elements against seismic forces� eTuipment 
sould be restrained Zith seismic braces. 7he brace should satisf\ seismic design load reTuirements. 
Seismic brace installation usuall\ done b\ fi[ing the brace Zith 4���10�  angle both hori]ontal and Yertical 
()igure 3.1). 7he essential informations should be proYided Zith supporting installation draZings and 
selection sheets as proof of brace meets the design load criteria.

)LJuUe ��� SeLsPLc %UDcLnJ RI SusSended ETuLSPents

������

(48,30(17

(48,30(17

6,'(�
9,(:

������

723�9,(:

7+5($'('�52'

67((/�67587

35(�,167$//('�%5$&.(76�25
(48,30(17�6833257�)5$0,1*�

52'�67,))(1(56
,)�5(48,5('

6833257�)5$0(

6(,60,&

%5$&.(7

6(,60,&�%5$&(6�,)�5(48,5('

������

�
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'LstULEutLRn S\stePs

2ne of the critical non-structural seismic protection topic is electrical distibution s\stems. Main reason 
behind this is the Yariable components that are used to support bus ducts� conduits and cable tra\s. 7he\ 
can be suspended� Zall fi[ed or floor supported. 7he crucial point is that eYer\ s\stem in buildings� 
including essential fire pumps and other emergenc\ s\stems� are poZered b\ the electrical distribution 
s\stems. *enerall\ suspended disribution s\stems are the most Yulnerable non-structural components 
against seismic forces. (speciall\ emergenc\ s\stems like sprinkler pipes are fragile because of high 
pressure liTuid inside. 2ne crack on main pipe can turn into a s\stem failure. Protection of the suspended 
distribution s\stems �depending on proMect� are done b\ creating la\outs of lateral and longitudinal bracing 
points. )or the first step of determining seismic fi[ing points� lines should be giYen numbers ()igure 3.2). 
7hen lateral braces should be proYided on both end of the each line.

)LJuUe ��� LD\Rut RI LDteUDl %UDces Rn %RtK End

$lthough it can differ from specification to specification� generall\ ma[imum alloZed spacing of lateral 
brace is �m (30 ft) for +9$& ducts� busbar and cable tra\s� 12m (40 ft) for pipes and conduits. $gain it can be 
generali]ed to 18m (�0 ft) ma[imum alloZed space betZeen tZo longitudinal brace for +9$& ductZork� 
busbar  and cable tra\s� 24m (80 ft) for pipes and conduits. ,f the spacing betZeen tZo lateral brace at both 
end of the line is greater than alloZed� more seismic braces should be added in order to meet reTuired 
ma[imum brace spacing ()igure 3.4).

581��

581��

581��

81/(66�63(&,),('���FP

75$169(56(�%5$&,1*

$7�($&+�(1'�

6(,60,&�%5$&,1*
,)�5(48,5('

581��

581��

581��
/21*,78',1$/�

%5$&,1*

)LJuUe ��� LD\Rut RI LRnJLtudLnDl %UDce IRU EDcK LLne
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(ach line should haYe at least one longitudinal brace ()igure 3.3). ,f the lenght of the line is greater than  
ma[imum longitudinal brace span� more longitudinal braces should be added until the spacing bettZeen 
tZo longitudinal brace meets reTuirements ()igure 3.4).

$dditionall\� for being cost effectiYe� the Munction points of lines should be braced both lateral and 
longitudinal ()igure 3.4). ,n doing so� lateral brace Zorks as longitudinal brace of the other line. )urther cost 
decrease can be achieYed b\ making 4�� angular bracing designs� in order to make brace restrain both 
lateral and longitudinal loads ()igure 3.4).

)LJuUe ��� $nJulDU )RuUZD\ %UDce

Seismic fi[ings on distribution s\stems can be composed of steel struts or cables. %ut cables are tension 
onl\ s\stems. 7herefor tZo components are needed instead of one steel strut.

,n cases� Zhere multiple pipelines are suspended Yia trape]e supports� trape]e must be  braced. (ssential 
point on trape]e supports are the necessit\ of pipes being properl\ fi[ed at trape]e. )i[ing haYe to meet 
seismic load reTuirements. ,n order to do this� 8-straps or 8-%olts should be used ()igure 3.�). &lassical 
one-point fi[ pipe clamps are usuall\ inadeTuate because of the consisting moment on the fi[ point during a 
seismic eYent.

)LJuUe ��� MultLSle 3LSe )L[LnJs Rn 7UDSe]e $ssePEl\

581��

581��

581��

���

,17(50(',$7(��

/21*,78',1$/�%5$&,1*

237,21$/�75$169(56(

$1'�/21*,78',1$/�%5$&,1*�

$7�����$1*/(6

������

)5217�9,(:

6,'(�9,(:

75$169(56(�%5$&,1*

/21*,78',1$/�%5$&,1*

LONGITUDINAL BRACING

BRACING IF REQUIRED 

ROD STIFFENERS

IF REQUIRED 

������
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CDEle 7UD\s Dnd 2tKeU S\stePs

Suspended cable tra\s� conduits� busbars and +9$& ductZorks� should also be braced Zith steel struts or 
cables ()igure 3.�). ,f it is Zall supported or floor supported� it can be unnecessar\ to restrain it Zith 
additional seismic bracing� proYided that structural component to be fi[ed is secure.

)LJuUe ��� SeLsPLc %UDcLnJ RI CDEle 7UD\s 

LONGITUDINAL BRACING

ROD STIFFENERS IF REQUIRED

BRACING IF REQUIRED

6,'(�9,(:

������

/21*,78',1$/�%5$&,1*
75$169(56(�%5$&,1*

&$%/(�75$<

)5217�9,(:

������
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$SSlLcDtLRn E[DPSles

$ll distribution s\stems can be practicall\ protected b\ using rigid (steel strut) seismic bracings 
()igure 3.7-10).

)LJuUe ���� ���� ���� ����  5LJLd SeLsPLc %UDcLnJ �Steel StUut� $SSlLcDtLRns 
 Rn CDEle 7UD\s Dnd CRnduLts

�IPDJes IURP )edeUDl EPeUJenc\ MDnDJePent $Jenc\ :eEsLte� ZZZ�IePD�JRY�
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SeLsPLc %UDcLnJ LD\Rut ² *eneUDl 3URceduUe

7he folloZing pages outline the steps to take Zhen la\ing out the placement of seismic bracing for a 
mechanical or electrical s\stem. 5efer to the appropriate codes and standarts for additional information 
and reTuirements.

S7E3 �

%egin b\ seperating the s\stem to be braced into indiYidual runs of pipe� conduit or duct. $ run is 
defined as a section betZeen tZo changes in direction. $ single run ma\ haYe an offset or seYeral 
offsets. 7hese minor directional changes ma\ be ignored if the oYerall distance perpendicular to the run 
does not e[ceed 1/1� of the ma[imum alloZable transYerse spacing.

E[DPSle� , \ou haYe a run of that does not e[ceed �m (30
) and \our ma[imum alloZable transYerse 
spacing is �m (30
) \ou can haYe an offset in this run up to �m/1�   0.�7m (30
/1�   1
-10µ).

)LJuUe ���� 5un ZLtK SLnJle 2IIset

6,1*/(�581

E[DPSle� $ run Zith seYeral offsets can be treated the same Za\. $s in the e[ample aboYe� assume that 
this run is 12m (30
) long. $s long as the total offset is no more than 0.�7m (1
-10µ) long it can be braced 
as one  run.

)LJuUe ���� 5un ZLtK SeYeUDl 2IIsets

/HVV�7KDQ
�P�2IIVHW�

��

/HVV�7KDQ
�P�2IIVHW�

��

6,1*/(�581
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)LJuUe ���� 7UDnsYeUse %UDcLnJ Dt %RtK Ends RI tKe 5un

S7E3 �

(ach run must be braced in the transYerse direction at each end of the run.

7 7

6,1*/(�581

7 7

���P

7

0D[LPXP���P

7 7

���P

0D[LPXP����P

/

7 7

/

/

$GGLWLRQDO�/RQJLWXGLQDO�%UDFH
�2SWLRQDO�/RFDWLRQ�

,f the distance betZeen the tZo transYerse braces e[ceeds the ma[imum alloZable spacing� add 
transYerse braces as needed.

E[DPSle� ,f \ou haYe a run to brace that is 18m (�0
) long� first place transYerse braces at each end. 
2ne more brace is reTuired along this run so that the ma[imum spacing of �m (30
) is not e[ceeded.

)LJuUe ���� $ddLtLRnDl 7UDnsYeUse %UDce

S7E3 �

(ach run must haYe at least one longitudinal brace. ,f the ma[imum alloZable longitudinal spacing is 
e[ceeded then add longitudinal braces to meet the spacing reTuirement.

E[DPSle� ,f \ou haYe a run that is 27m (�0
) long� first place one longitudinal brace along the run� then 
place additional longitudinal braces so the ma[imum alloZable spacing is not e[ceeded.

)LJuUe ���� LRnJLtudLnDl %UDces
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7o increase the efficienc\ of \our bracing� a ´'8$/ 8S(µ transYerse brace Zithin �0 cm (24µ) of a �0 
degree elboZ on an adMacent run can be used as longitudinal brace for the run being considered.

E[DPSle� ,f \ou haYe a run that is  27m (�0
) long� an adMacent ´'8$/ 8S(µ transYerse brace acts as a 
longitudinal brace for this run. 7he spacing is half the distance to the ne[t longitudinal brace plus half 
the distance to the adMacent transYerse brace (18/2��/2 13��m )

7/ 7/

���P

0D[LPXP����P

7/
7 7

/

7/

³'8$/�86(´
7UDQVYHUVH�%UDFHV�³'8$/�86(´

7UDQVYHUVH�%UDFHV�

��P ��P ��P

����P

����P

7

7/

7/

7/

7/

7

)LJuUe ���� ´ µ SeLsPLc %UDcesDUAL USE

S7E3 �

,n some cases seYeral short runs ma\ occur in close pro[imit\. %\ folloZing the preceeding guidelines 
each run should haYe longitudinal and transYerse bracing. 7ransYerse bracing ma\ be used as 
longitudinal bracing and Yice Yersa on runs adMacent to each other as long as the total lenght of pipe 
tributar\ to the brace does not e[ceed the ma[imum alloZable spacing. ,n cases Zhere it does� 
additional braces are reTuired.

E[DPSle� ,f the offsets are greater than the alloZable length� pipe sections cannot be treated as one 
run. +oZeYer� the number of braces can be minimi]ed b\ using transYerse braces as longitudinal 
braces and Yice Yersa.

)LJuUe ���� NuPEeU RI %UDce 'ecUeDse $SSl\LnJ ´'8$L 8SEµ %UDces
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��

S7E3 �

$t Yertical pipe drop to mechanical eTuipment� Zhere pipe is connected to the eTuipment using a fle[ible 
connection� proYide transYerse bracing before the Yertical drop. 7he total length from the transYerse brace 
to the Yertical drop should not be more than the alloZable offset preYiousl\ determined. ProYide transYerse 
bracing at the floor after the Yertical drop if the total length of the pipe from the transYerse brace before the 
Yertical drop to the fle[ible connection is greater than õ of the ma[imum transYerse brace spacing.

)LJuUe ���� SeLsPLc %UDcLnJ Rn ETuLSPent CRnnectLRns

7

(48,30(17

≤�Maximum Offset Length
(0.57m)

,I�JUHDWHU�WKDQ�����
RI�WKH�WUDQVYHUVH�EUDFH�
VSDFLQJ��SURYLGH�EUDFLQJ

WR�WKH�IORRU

,I�JUHDWHU�WKDQ����P�EUDFLQJ�
WR�IORRU�QRW�UHTXLUHG

7UDQVYHUVH�EUDFH�DW�
ILQDO�VXSSRUW�SRLQW�

EHIRUH�YHUWLFDO�GURS�

)/225

)OH[LEOH�&RQQHFWLRQ
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30464�3

30464�4

30464�5

30464�6

30464��

30464�8

30464��

3046480

304648�

304648�

3046483

3046484

3046485

3046486

304648�

3046488

30464�0

30464��

304648�

30464��

Order
Code

%R 40� Seismic %race Section /� 500

%R 40� Seismic %race Section /� 600

%R 40� Seismic %race Section /� �00

%R 40� Seismic %race Section /� 800

%R 40� Seismic %race Section /� �00

%R 40� Seismic %race Section /� �000

%R 40� Seismic %race Section /� ��00

%R 40� Seismic %race Section /� ��00

%R 40� Seismic %race Section /� �300

%R 40� Seismic %race Section /� �400

%R 40� Seismic %race Section /� �500

%R 40� Seismic %race Section /� �000

%R 40� Seismic %race Section /� �500

%R 40� Seismic %race Section /� 3000

%R 40� Seismic %race Section /� 3500

%R 40� Seismic %race Section /� 4000

%R 40� Seismic %race Section /� 5000

%R 40� Seismic %race Section /� 6000

%R 40� Seismic %race Section /� �000

%R 40� Seismic %race Section /� 8000

�00

�00

�00

800

�00

1000

1100

1200

1300

1�00

1�00

2000

2�00

3000

3�00

�000

�000

�000

�000

8000

/
(mm) (kg/set)

WeightDe s c r i p t i o n (mm)
7

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

1,�

��

Order
Unit

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

1,�30

1,���

2,003

2,2�0

2,���

2,�13

2,��0

3,18�

3,�2�

3,��0

3,8��

�,0��

�,2�2

�,���

8,�28

�,811

12,1��

1�,��3

1�,��3

1�,2��

%R40�

$ssePEl\ Includes
1�� mm 40[40 %inrak steel channel 
+ot-dip galYani]e finish
Seismic brace ceiling attachment 
special ]inc finish
M10X70 bolt
M10 )iber nut

��

��

��

���

<

<

; ;

5��5

�3¡

/

Material weights are approximate values, it can variate ±10%.

�000 mm anG over �000 mm orGers shoulG Ee attacheG

3lease call us Ior non�stanGarG components.

Please indicate order code in your orders.
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30464�3

30464�4

30464�5

30464�6

30464��

30464�8

30464��

3046500

304650�

304650�

3046503

3046504

3046505

3046506

304650�

3046508

304650�

30465�0

30465��

30465��

Order
Code

%R 46� Seismic %race Section /� 500

%R 46� Seismic %race Section /� 600

%R 46� Seismic %race Section /� �00

%R 46� Seismic %race Section /� 800

%R 46� Seismic %race Section /� �00

%R 46� Seismic %race Section /� �000

%R 46� Seismic %race Section /� ��00

%R 46� Seismic %race Section /� ��00

%R 46� Seismic %race Section /� �300

%R 46� Seismic %race Section /� �400

%R 46� Seismic %race Section /� �500

%R 46� Seismic %race Section /� �000

%R 46� Seismic %race Section /� �500

%R 46� Seismic %race Section /� 3000

%R 46� Seismic %race Section /� 3500

%R 46� Seismic %race Section /� 4000

%R 46� Seismic %race Section /� 5000

%R 46� Seismic %race Section /� 6000

%R 46� Seismic %race Section /� �000

%R 46� Seismic %race Section /� 8000

�00

�00

�00

800

�00

1000

1100

1200

1300

1�00

1�00

2000

2�00

3000

3�00

�000

�000

�000

�000

8000

/
(mm) (kg/set)

WeightDe s c r i p t i o n (mm)
7

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

��

Order
Unit

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

1,82�

2,121

2,�1�

2,�12

3,008

3,30�

3,�00

3,8��

�,1�1

�,�8�

�,�83

�,2�1

�,��0

�,21�

10,��8

12,1��

13,���

1�,13�

1�,�13

18,0�1

$ssePEl\ Includes
2�� mm 41[41 %inrak steel channel 
+ot-dip galYani]e finish
Seismic brace ceiling attachment 
special ]inc finish
M10X70 bolt
M10 )iber nut

5��5

�3¡

/

Material weights are approximate values, it can variate ±10%.

�000 mm anG over �000 mm orGers shoulG Ee attacheG

3lease call us Ior non�stanGarG components.

Please indicate order code in your orders.

��

��

��

������

���

���

<

<

����

; ;

%R46�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

��

Seismic Rod Attacment �Secure %olt� 0�4��0

M��M�� Set Includes
M10X70 secure head-off bolt
M10X70 bolt 
M10X3� bolt
M10X4� bolt
M10 spring nut
2 pcs M10 fiber nut
Seismic rod fi[ing assembl\
Special ]inc finish 
Seismic rod connection piece
Special ]inc finish  

30465�3

30465�4

Order
Code

Seismic Rod Attacment �Secure %olt� 08�0��

Seismic Rod Attacment �Secure %olt� 0�4��0

M8/M10/M12

M1�/M1�/M20

Applicable 
Rod Size (kg/set)

WeightDesc r i p t i on
Order
Unit

Set

Set

1,000

0,���

Seismic Rod Attacment �Secure %olt� 08�0��

M���M�� Set Includes

M10X70 secure head-off bolt
M10X70 bolt 
M10X3� bolt
M10X4� bolt
M10 spring nut
2 pcs M10 fiber nut
Seismic rod fi[ing assembl\
Special ]inc finish 
Seismic rod connection piece
Special ]inc finish  



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

20

3048465

Order
Code

Seismic Rod Set

(kg/set)
WeightDe s c r i p t i o n Order 

Unit

Set

Set Includes

M12X30 bolt
M8 fiber nut
M12 flanged nut
M10 fiber nut
Seismic brace ceiling
M8X30 bolt
M10X70 secure head-off bolt
M10 spring nut

0,381

Seismic Rod Set

Applicable
Rod Size

M8/M10/M12



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

304653�

30466�4

30466�5

30466�6

30466��

30466�8

30466��

3046630

304663�

304663�

3046633

3046634

3046635

3046636

Order
Code

Seismic Rod StiIIener Set �08;�00�

Seismic Rod StiIIener Set �08;800�

Seismic Rod StiIIener Set �08;�00�

Seismic Rod StiIIener Set �08;�000�

Seismic Rod StiIIener Set �08;��00�

Seismic Rod StiIIener Set �08;��00�

Seismic Rod StiIIener Set �08;�300�

Seismic Rod StiIIener Set �08;�400�

Seismic Rod StiIIener Set �08;�500�

Seismic Rod StiIIener Set �08;�600�

Seismic Rod StiIIener Set �08;��00�

Seismic Rod StiIIener Set �08;��00�

Seismic Rod StiIIener Set �08;��00�

Seismic Rod StiIIener Set �08;3�00�

(kg/set)
WeightDesc r i p t i on

StiIIener 
4uantity

3

�

�

�

�

�

�

�

�

�

8

10

12

1�

Order
Unit

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set

1,�2�

1,��0

2,2��

2,�10

2,�0�

3,202

3,���

3,8�2

�,18�

�,�83

�,828

�,�0�

�,�81

�,��8

Rod
Size

Rod /ength Channel /ength Channel 7hicNness

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

2,�

�00

�00

�00

800

�00

1000

1100

1200

1300

1�00

1�00

2000

2�00

3000

�00

800

�00

1000

1100

1200

1300

1�00

1�00

1�00

1�00

2200

2�00

3200

M8

M8

M8

M8

M8

M8

M8

M8

M8

M8

M8

M8

M8

M8

(mm)(mm)(mm)

5Rd StLIIeneU Set Includes
M8X40 bolt (see table for 
Tuantit\)
5od stiffener pieces (see 
table for Tuantit\)
Special ]inc finish
%5 4�1 steel channel (see
table for channel length) 
+ot-dip galYani]e finish 

&(,/,1*

5od 
length

5od
si]e

&hannel 
length

5od
Stiffener

��

��

��

������

���

���

<

<

����

; ;

%R46�

Rod StiIIener

5Rd StLIIeneU 3Leces 

M8X40 bolt 
5od Stiffener piece Zith 
special ]inc finish  

30��40�

Order 
Code

Rod StiIIener Piece

(kg/set)
WeightDesc r i p t i on

Order 
Unit

Set 0,0��

2�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

Rod StiIIener

($(�5RG

6WLIIHQHU

($(�%5����
6WHHO�6WUXW

8S�WR�0���5RG�6L]HV

PD[�����PP

PD[��URG�
VWLIIHQHU�VSDFLQJ
�UHIHU�WDEOH�

PD[����PP

PD[����PP

0D[��URG�OHQJWK�GRHV�QRW�UHTXLUH�
VWLIIHQHU��UHIHU�WDEOH�

PD[�����PP

M8

M10

M12

M1�

M20

Rod Size

0a[. Rod /ength
Without StiIIener

�mm�

0a[. Spacing
%etZeen StiIIener

�mm�

300 

��� 

�2� 

��� 

�2� 

22� 

32� 

��0 

��� 

�00 

22



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

30465��

Order
Code

Seismic ,D�UD /ongitudinal Connection Set �Secure %olt�

(kg/set)
WeightDesc r i p t i on Order

Unit

Set

Seismic ,D�UD /ongitudinal Connection Set 

�Secure %olt�

SecuUe +eDd�RII %Rlt Set 
Includes 

M10X70 secure head-off bolt
M10X70 bolt
M10X30 bolt
2 pcs M10 nut
M10 fiber nut
M10 spring nut
,'-8' seismic Zasher
Special ]inc finish
Seismic 8 connection assembl\
Special ]inc finish

0,�8�

2�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

30465�8

Order
Code

Seismic ,D /ateral Connection Set �Secure %olt�

(kg/set)

WeightDesc r i p t i on Order
Unit

Set

Seismic ,D /ateral Connection Set 

�Secure %olt�

SecuUe +eDd�RII %Rlt Set 
Includes 

M10X70 secure head-off bolt
M10X�0 bolt 
2 pcs M10X30 bolt 
M10 spring nut
M10 fiber nut
3 pcs M10 nut
2 pcs ,' seismic connection piece
Special ]inc finish
Seismic length adMustment piece
Special ]inc finish

0,��0

2�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

30465��

Order
Code

Seismic UD /ateral Connection Set �Secure %olt�

(kg/set)
WeightDesc r i p t i on Order

Unit

Set

SecuUe +eDd�RII %Rlt Set Includes 
M10X70 secure head-off bolt
M10X70 bolt
M10X30 bolt
2 pcs M10 nut
M10 fiber nut
M10 spring nut
Seismic 8 connection assembl\
Special ]inc finish

0,�10

Seismic UD /ateral Connection Set 

�Secure %olt�

2�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

65

4�

50

50

�50
��3

7

A

��3

�

30465�5

30465�6

30465��

30465�8

30465��

3046530

Order
Code

Seismic Pipe %eam +anger D150 ����

Seismic Pipe %eam +anger D165 �� �����

Seismic Pipe %eam +anger D180 �3��

Seismic Pipe %eam +anger D1�00 �4��

Seismic Pipe %eam +anger D1��5 �5��

Seismic Pipe %eam +anger D1�50 �6��

(kg/set)
WeightDesc r i p t i on Order

Unit

Set

Set

Set

Set

Set

Set

A 7
(mm) (mm)

�
(mm)

11�

12�

1�0

180

200

2�0

�

�

�

�

�

8

11

11

13

13

13

18

Set Includes
2 pcs 8-bolt
4 pcs nut
4 pcs Zasher
Seismic pipe beam plate
+ot-dip galYani]e finish

1,2��

1,�2�

2,0�0

2,�8�

3,1�0

�,���

30083�6

Order
Code

UD< �50

(mm)
/

(kg/pcs.)
WeightDesc r i p t i on

3iece

Order
Unit

1�0 1,00�

+ot�dip *alYanize �(1 ,SO �46��

2�



4. Products

E SEISMICLINE

Please indicate order code in your orders.

Material weights are approximate values, it can variate ±10%.

30465�3

Order
Code

Seismic Steel %eam +anger �Secure %olt�

(kg/set)
WeightDesc r i p t i on Order

Unit

Set

Seismic Steel %eam +anger 

�Secure %olt�

SecuUe +eDd�RII %Rlt Set 
Includes 

3 pcs M10X70 secure head-off bolt
2 pcs M10X20 bolt
2 pcs M10 fiber nut
M10 nut
%eam hanger nut
Special ]inc finish
%eam hanger assembl\
Special ]inc finish

Compatible Steel 
ProIile Size

880,,120 anG upper 0,880

2�



SEISMIC STEEL WIRE ROPE

4. Products

E SEISMICLINE

2�

Diameter (mm)

Wire Configuration

Min. Breaking Load (Kg)

Max. Safety Work Weight (Kg)

Tensile Strength (Nmm²)

No:2 No:3 No:4

2 mm 

7x7 

260 

50 

1750 

3 mm

7x7

580

110

1750

4,8 mm

7x7

1400

250

1750

:LUe 5RSe SSecLILcDtLRn

SEISMIC STEEL WIRE ROPE



4. Products

E SEISMICLINE

2�

1o�� � / � 0eter Set Zith Ceiling Attachment

1o�� � / � 0eter Set Zith Ceiling Attachment

1o�� � / 3 0eter Set Zith Ceiling Attachment

1o�� � / 5 0eter Set Zith Ceiling Attachment

1o�� � / 8 0eter Set Zith Ceiling Attachment

1o�3 � / � 0eter Set Zith Ceiling Attachment

1o�3 � / � 0eter Set Zith Ceiling Attachment

1o�3 � / 3 0eter Set Zith Ceiling Attachment

1o�3 � / 5 0eter Set Zith Ceiling Attachment

1o�3 � / 8 0eter Set Zith Ceiling Attachment

1o�4 � / � 0eter Set Zith Ceiling Attachment

1o�4 � / � 0eter Set Zith Ceiling Attachment

1o�4 � / 3 0eter Set Zith Ceiling Attachment

1o�4 � / 5 0eter Set Zith Ceiling Attachment

1o�4 � / 8 0eter Set Zith Ceiling Attachment

Desc r i p t i on Order Code

�064�8�

�064�88

�064�8�

�064��0

�064���

�064���

�064��3

�064��4

�064��5

�064��6

�064���

�064��8

�064���

�064300

�06430�

1o� � � /    � 0eter Set

1o� � � /    � 0eter Set

1o� � � /    3 0eter Set

1o� � � /    5 0eter Set

1o� � � /    8 0eter Set

1o� 3 � /    � 0eter Set

1o � 3 � /    � 0eter Set

1o � 3 � /    3 0eter Set

1o � 3 � /    5 0eter Set

1o � 3 � /    8 0eter Set

1o � 4 � /    � 0eter Set

1o � 4 � /    � 0eter Set

1o � 4 � /    3 0eter Set

1o � 4 � /    5 0eter Set

1o � 4 � /    8 0eter Set

�065���

�065���

�065��3

�065��4

�065��6

�065���

�065��8

�065���

�065�80

�065�8�

�065�8�

�065�83

�065�84

�065�85

�065�86

1o �41o�� 1o�3

SeLsPLc Steel :LUe 5RSe Set

Sets Lnclude �
2rdered length of steel rope
2rdered si]e of special clamp
$luminum SleeYes
7himble
&eiling $ttachment

Sets Lnclude �
2rdered length of steel rope
2rdered si]e of special clamp
$luminum SleeYes
7himble

Order CodeDesc r i p t i on



�. 7echnical ,nformation

E SEISMICLINE

�0

',1���������%ROWV
9DULRXV�VL]HV

+H[DJRQ�1XW
$YDLODEOH�IRU�EROW�RU�URG
VL]HV�RI�P��WR�P��

6SULQJ�1XW
$YDLODEOH�IRU�EROW�RU�URG
VL]HV�RI�P��WR�P��

6HFXUH
+HDG�RII�%ROW
$YDLODEOH

VL]HV�RI�P��
DQG�P��

6HLVPLF�%UDFH�5RG
$WWDFKPHQW

&RPSDWLEOH�IRU�URG�VL]HV
P��WR�P���RU�0���WR�P��

5RG�6WLIIHQHU
&RPSDWLEOH�XS�WR
0���URG�VL]HV

6HLVPLF�%UDFH�&HLOLQJ
$WWDFKPHQW

&RPSDWLEOH�IRU�$QFKRU
VL]HV�XS�WR�P��

EAE SEIS0IC CO03ONENTS

($(�6WHHO�%HDP
)DVWHQHU

&RPSDWLEOH�IRU�,�����8��
DQG�ELJJHU�VWHHO�EHDPV

($(�3LSH�%HDP�)DVWHQHU
$YDLODEOH�VL]HV�IRU�'1��
WR�'1����3LSH�%HDPV

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� i
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 



�. 7echnical ,nformation

E SEISMICLINE

DESIGN 3ROCEDURE

'HVLJQ SURFHGXUH JLYHQ KHUH LV IRU GHWHUPLQLQJ EUDFH VSDFLQJ DQG WUDSH]H ZLGWK RI WKH
GLVWULEXWLRQ V\VWHP EHLQJ EUDFHG� &DOFXODWLRQV H[DPSOHV DUH DFFRUGLQJ WR ,%& ����� 7KHVH
FDOFXODWLRQV DUH IRU GHWHUPLQLQJ VHLVPLF DFFHOHUDWLRQ� 7KH WDEOHV JLYHQ KHUH DUH KRZHYHU
VKRZLQJ XQLYHUVDO V\VWHP DOORZDEOH ORDGV� 7KHUHIRUH� FDQ EH DSSOLHG WR DQ\ EXLOGLQJ FRGH�
3OHDVH�FRQVXOW�ZLWK�D�GHVLJQ�SURIHVVLRQDO�IRU�SURMHFW�VSHFLILF�EUDFH�OD\RXW�

'HVLJQ�SURFHVV�VKRXOG�IROORZ�VWHSV�EHORZ�

7UDSH]H�$VVHPEO\�'HVLJQ�6WHSV

6WDJH�����7UDSH]H�6HFWLRQ

����'HWHUPLQH�V\VWHP�PD[��WUDSH]H�VSDFLQJ�
����'HWHUPLQH�V\VWHP�GHDG�ORDG��RSHUDWLQJ�ORDG��
����'HWHUPLQH�V\VWHP�PD[��EUDFH�VSDFLQJ�
����'HWHUPLQH�V\VWHP�PD[��KRUL]RQWDO�VHLVPLF�ORDG�
����'HWHUPLQH�V\VWHP�PD[��YHUWLFDO�VHLVPLF�ORDG�
����'HWHUPLQH�FRPELQHG�ORDGV�DQG�WUDSH]H�VHFWLRQ�

6WDJH�����5RG

����'HWHUPLQH�WKUHDGHG�URG�
����'HWHUPLQH�URG�VWLIIHQHU�XVDJH�

6WDJH�����%UDFH

����'HWHUPLQH�EUDFH�VHFWLRQ�OHQJWK�DQG�LQVWDOODWLRQ�DQJOH�
�����'HWHUPLQH�EUDFH�VHFWLRQ�
�����'HWHUPLQH�EUDFH�DQFKRU�ORDGV�
�����'HWHUPLQH�EUDFH��DQFKRU�

�

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr
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�. 7echnical ,nformation

E SEISMICLINE

0D[LPXP�WUDSH]H�KDQJHU�VSDFLQJV�6 �VKRXOG�EH�GHWHUPLQHG�E\�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�7

JRYHUQLQJ�UHJXODWLRQV��WHFKQLFDO�VSHFLILFDWLRQV�RI�WKH�GLVWULEXWLRQ�V\VWHP�WR�EH�LQVWDOOHG�

&RQVXOW�ZLWK�D�SURMHFW�VSHFLDOLVW�IRU�PRUH�LQIRUPDWLRQ�

0RVW�DFFHSWHG�WUDSH]H�VSDFLQJ�LV����P�IRU�PRVW�RI�WKH�GLVWULEXWLRQ�V\VWHP��LQFOXGLQJ�EXW�QRW
OLPLWHG�WR��HOHFWULFDO�FDEOH�WUD\V��HOHFWULFDO�EXV�GXFWV�

67 ��0D[LPXP�WUDSH]H�VSDFLQJ�LQ�PHWHUV�DOORZHG�E\�JRYHUQLQJ�UHJXODWLRQ�RU�
WHFKQLFDO�VSHFLILFDWLRQ�

STE3 �
'HWHUPLQLQJ�7UDSH]H�6SDFLQJ

67

'LVWULEXWLRQ�6\VWHP
WR�EH�FDUULHG
�PHFKDQLFDO�RU�HOHFWULFDO�

&HLOLQJ

7UDSH]H�+DQJHU

+DQJHU�5RGV

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 
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Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr
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�. 7echnical ,nformation

E SEISMICLINE

0D[LPXP�RSHUDWLQJ�YHUWLFDO�ORDG�'��VKRXOG�EH�GHWHUPLQHG�XVLQJ�IROORZLQJ�FDOFXODWLRQ�

'��� �6 ��[�:W�[�����7

' ��&RPSRQHQW�RSHUDWLQJ�ZHLJKW��RSHUDWLQJ�YHUWLFDO�ORDG�GHDG�ORDG��
67 ��0D[LPXP�WUDSH]H�VSDFLQJ�LQ�PHWHUV�DOORZHG�E\�JRYHUQLQJ�UHJXODWLRQ�RU�

WHFKQLFDO�VSHFLILFDWLRQ�
:W ��2SHUDWLQJ�ZHLJKW�RI�WKH�GLVWULEXWLRQ�V\VWHP�SHU�PHWHU�

�����IDFWRU�VWDQGV�IRU�DSSO\LQJ�VHOI�ZHLJKW�RI�WKH�WUDSH]H�DVVHPEO\�

([DPSOH���

7KH�V\VWHP�WR�EH�EUDFHG�LV�DQ�HOHFWULFDO�EXVEDU�V\VWHP�WKDW�ZHLJK�������N1�SHU�PHWHU�
7HFKQLFDO�VSHFLILFDWLRQ�RI�WKH�EXVEDU�V\VWHP�OLPLWV�WKH�PD[LPXP�VXSSRUW�VSDFLQJ�WR����
PHWHUV��6\VWHP�PD[LPXP�GHDG�ORDG�ZLOO�EH�

'��� �����[�������[������ �������N1
V�

STE3 �
'HWHUPLQLQJ�'HDG�/RDG

6 � ���P7

(OHFWULFDO�%XVEDU�6\VWHP

&HLOLQJ

7UDSH]H�+DQJHU

+DQJHU�5RGV

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
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*HQHUDOO\�PD[LPXP�WUDQVYHUVH��ODWHUDO��VZD\�EUDFH�VSDFLQJ�LV���P�IRU�ILUH�SURWHFWLRQ
VSULQNOHU�V\VWHPV��SLSHV��FRQGXLWV�DQG��P�IRU�FDEOH�WUD\V�DQG�EXVEDU�V\VWHPV��0RVW
DFFHSWHG�VSDFLQJ�RI�WUDQVYHUVH��ODWHUDO��EUDFHV�IRU�+9$&�GXFWZRUNV�DUH��P�DFFRUGLQJ�WR
�����6HLVPLF�5HVWUDLQW�*XLGHOLQHV�IRU�0HFKDQLFDO�6\VWHPV��60$&1$���/RQJLWXGLQDO�EUDFH
VSDFLQJ�LV�WZR�WLPHV�RI�WUDQVYHUVH��ODWHUDO��VSDQ��3OHDVH�QRWH�WKDW�WKHVH�VSDFLQJV�DUH
PRVWO\�DFFHSWHG�YDOXHV�E\�WKH�VSHFLILFDWLRQV�DQG�FRGHV��3URMHFW�VSHFLILF�FULWHULDV�PD\�YDU\
LQWHUQDWLRQDOO\�

5HIHU�1)3$����IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�VHLVPLF�EUDFLQJ�OD\RXW�RQ�ILUH�SURWHFWLRQ
V\VWHPV�

'HVLJQ�SURIHVVLRQDOV�FDQ�EH�FRQVXOWHG�IRU�EUDFLQJ�OD\RXWV��)ROORZLQJ�VHFWLRQV�LQFOXGH�WKH
GDWD�QHHGHG�IRU�GHVLJQ�VSHFLDOLVWV��)RU�PRUH�LQIRUPDWLRQ��FRQWDFW�($(�FXVWRPHU�UHODWLRQV
RU�YLVLW�ZZZ�HDH�FRP�WU�
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'HWHUPLQLQJ�%UDFH�6SDFLQJ

7 7

�[6%
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([DPSOH�/D\RXW�RI�0D[��%UDFH�VSDFLQJV�IRU�6XVSHQGHG�'LVWULEXWLRQ�6\VWHPV

/

7 7
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6  �[6/� %

7 ��7UDQVYHUVH��ODWHUDO��EUDFH�WUDSH]H�DVVHPEO\

/ ��/RQJLWXGLQDO�EUDFH�WUDSH]H�DVVHPEO\

��0D[LPXP�DOORZHG�WUDQVYHUVH��ODWHUDO��EUDFH�VSDFLQJ

��0D[LPXP�DOORZHG�ORQJLWXGLQDO�EUDFH�VSDFLQJ

6%

6/

6XVSHQGHG�GLVWULEXWLRQ�V\VWHP
WR�EH�EUDFHG

0D[��WUDVYHUVH
EUDFH�VSDFLQJ�6%

0D[��ORQJLWXGLQDO
EUDFH�VSDFLQJ�6/

6WHHO�DQG�FRSSHU�SLSH�ZLWK�ZHOGHG��EUD]HG�
JURRYHG�RU�VFUHZHG�FRQQHFWLRQV

39&�RI�39')�SLSH�ZLWK�VROYHQW�ZHOGHG
FRQQHFWLRQV

1R�KXE�3LSH�ZLWK�VKLHOG�DQG�FODPS�FRQQHFWLRQV

6KHHW�PHWDO�GXFWZRUN ��P ���P
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7KLV�VHFWLRQ�LV�IRU�PDNLQJ�EUDFLQJ�OD\RXWV�HDVLHU��)LJXUHV�VKRZQ�LQ�WKLV�VHFWLRQ�DUH�SURYLGHG
IRU�DOO�WUDSH]H�DVVHPEOLHV�WKDW�FDUU\�DQ\�VSHFLILF�GLVWULEXWLRQ�V\VWHP��&RQGLWLRQV�WDNHQ�LQWR
FRXQW�LV�IRU�ZRUVW�FDVH�VFHQDULR�IRU����P�WUDSH]H�VSDQ�DQG�6 �ODWHUDO�EUDFH�VSDFLQJ�%

'XDO�8VH�7UDQVYHUVH��ODWHUDO��%UDFH�

$��'XDO�8VH��WUDQVYHUVH��ODWHUDO��EUDFH�ZRUNV�ERWK�DV�ODWHUDO�EUDFH�RI�WKH�GLVWULEXWLRQ
V\VWHP�UXQ��LQVWDOOHG��DQG�DV�WKH�ORQJLWXGLQDO�EUDFH�RI�WKH�QHLJKERULQJ�UXQ��([DPSOH�OD\RXW
IRU�D��'XDO�8VH��EUDFH�LV�JLYHQ�EHORZ�

*HQHUDO�%UDFLQJ�/D\RXW
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5
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7/77

7
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PD[����FP�IURP�WKH�FHQWHU�RI�WKH�UXQ
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6  �[6/ %

7/ ���'XDO�8VH��EUDFH�WUDSH]H�DVVHPEO\

7 ��7UDQVYHUVH��ODWHUDO��EUDFH�WUDSH]H�DVVHPEO\

/ ��/RQJLWXGLQDO�EUDFH�WUDSH]H�DVVHPEO\

STE3 �
'HWHUPLQLQJ�%UDFH�6SDFLQJ
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��0D[LPXP�DOORZHG�WUDQVYHUVH��ODWHUDO��EUDFH�VSDFLQJ

��0D[LPXP�DOORZHG�ORQJLWXGLQDO�EUDFH�VSDFLQJ

6%

6/
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$W�WKH�PD[LPXP�DOORZHG�EUDFH�VSDFLQJ�DQG�VWDQGDUG����P�WUDSH]H�VSDQ��D��'XDO�8VH�
WUDSH]H�EUDFH�DVVHPEO\�VKRXOG�ZLWKVWDQG����P�RI�GHDG�ORDG�SOXV�����6 �PHWHUV�RI%

HDUWKTXDNH�ORDG�RI�WKH�GLVWULEXWLRQ�V\VWHP��([DPSOHV�JLYHQ�LQ�IROORZLQJ�VHFWLRQV�DUH
SURYLGHG�ZLWK�WKDW�UHVSHFW��5HIHU�WR�FRQFHUQHG�WDEOH�IRU�ORDG�FRPELQDWLRQV�DQG�DOORZDEOH
ORDGV�IRU�WKH�WUDSH]H�DVVHPEO\�

�'XDO�8VH��%UDFH�$UHD�RI�(IIHFW

$UHD�RI�HIIHFW
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/RQJLWXGLQDO�%UDFH�

/RQJLWXGLQDO�7UDSH]H�%UDFH�DVVHPEO\�DW����P�VWDQGDUG�WUDSH]H�VSDQ��DQG�6 �PD[LPXP/

DOORZHG�ORQJLWXGLQDO�EUDFH�VSDFLQJ�VKRXOG�ZLWKVWDQG����P�RI�GHDG�ORDG�SOXV�6 �PHWHUV�RI/

HDUWKTXDNH�ORDG��([DPSOHV�JLYHQ�LQ�IROORZLQJ�VHFWLRQ�DUH�SURYLGHG�ZLWK�WKDW�UHVSHFW��5HIHU
WR��FRQFHUQHG�WDEOH�IRU�ORDG�FRPELQDWLRQV�DQG�DOORZDEOH�ORDGV�IRU�WKH�WUDSH]H�DVVHPEO\�
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STE3 �
'HWHUPLQLQJ�+RUL]RQWDO�6HLVPLF�/RDG

6\VWHP�DFFHOHUDWLRQ��*���FDQ�EH�GHWHUPLQHG�E\�XVH�RI�DQ\�EXLOGLQJ�FRGH��%HORZ�FDOFXODWLRQ
� � �H[DPSOHV�DUH�DFFRUGLQJ�WR�,%& ������JRYHUQHG�E\�,&& ��,%& �UHIHUUHG�FDOFXODWLRQV�DQG
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+RUL]RQWDO�VHLVPLF�GHVLJQ�IRUFH�
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��+RUL]RQWDO�VHLVPLF�GHVLJQ�IRUFH�
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0D[LPXP�EUDFH�VSDFLQJV�PXVW�EH�FRQVLGHUHG�ZKHQ�GHWHUPLQLQJ�V\VWHP�VHLVPLF�GHVLJQ
ORDG��2QFH�GHVLJQ�DFFHOHUDWLRQ��*��LV�GHWHUPLQHG��KRUL]RQWDO�VHLVPLF�ORDGV�RI�WKH�V\VWHP
VKRXOG�EH�GHWHUPLQHG�XVLQJ�IROORZLQJ�FDOFXODWLRQ�

) � ��6 �[�:W�[������[�*3OPD[ /

) � �����6 �[�:W�[������[�*3WPD[ %

)3OPD[ ��0D[LPXP�ORQJLWXGLQDO�VHLVPLF�GHVLJQ�IRUFH�
)3WPD[ ��0D[LPXP�WUDQVYHUVH��ODWHUDO��VHLVPLF�GHVLJQ�IRUFH�
6/ ��0D[LPXP�ORQJWXGLQDO�EUDFH�VSDFLQJ�LQ�PHWHUV�DOORZHG�E\�JRYHUQLQJ�FRGH�RU

WHFKQLFDO�VSHFLILFDWLRQ�
6% ��0D[LPXP�WUDQVYHUVH��ODWHUDO��EUDFH�VSDFLQJ�LQ�PHWHUV�DOORZHG�E\�JRYHUQLQJ�FRGH�RU

WHFKQLFDO�VSHFLILFDWLRQ�
:W ��2SHUDWLQJ�ZHLJKW�RI�WKH�GLVWULEXWLRQ�V\VWHP�SHU�PHWHU�
* ��+RUL]RQWDO�VHLVPLF�GHVLJQ�DFFHOHUDWLRQ�

�����IDFWRU�VWDQGV�IRU�DSSO\LQJ�VHOI�ZHLJKW�RI�WKH�WUDSH]H�DVVHPEO\�

([DPSOH���

0D[LPXP�EUDFH�VSDFLQJ�RI�WKH�EXVEDU�V\VWHP�GHVFULEHG�LQ�H[DPSOH���LV��P�IRU�ODWHUDO
EUDFLQJ�DQG���P�IRU�ORQJLWXGLQDO�EUDFLQJ��$QG�WKH�ZHLJKW�RI�WKH�EXVEDU�V\VWHP�LV������
N1�P��7KH�V\VWHP�PD[LPXPO�KRUL]RQWDO�VHLVPLF�GHVLJQ�IRUFHV�ZLOO�EH�
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Structural engineer must approYe loads applied to the 
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leYel� selection� location and la\out must be approYed b\ a 
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professionals for Mechanical� (lectrical� Plumbing� )ire and 
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Structural engineer must approYe loads applied to the 
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5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
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Structural engineer must approYe loads applied to the 
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leYel� selection� location and la\out must be approYed b\ a 
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professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $10-1
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�6HFWLRQ

%U
DF
H

7UDSH]H

+DQJHU
5RGV

,QVWDOODWLRQ
$QJOH�0

/HQJWK�RI�WKH�&KDQQHO
XVHG�LQ�WKH�%UDFH
$VVHPEO\��/ �%

PP

������
LQVWDOODWLRQ�DQJOH�0��

���� �����
���� ����
���� ����
���� ����
���� ����
���� ����
���� ����
���� ����
���� ����
���� ����

������
LQVWDOODWLRQ�DQJOH�0�

N1 N1
����
����
����
����
����
����
����
����
����
����

%5����&KDQQHO

PP

������
LQVWDOODWLRQ�DQJOH�0��

����
����
����
����
����
����
����
����
����
����

������
LQVWDOODWLRQ�DQJOH�0��

N1 N1
����
����
����
����
����
����
����
����
����
����

%5����&KDQQHO

����
����
����
����
����
����
����
����
����
����

/HQJWK�RI�WKH�&KDQQHO
XVHG�LQ�WKH�%UDFH
$VVHPEO\��/ �%

1RWHV�

7KH�DOORZDEOH�KRUL]RQWDO�VHLVPLF�ORDGV�JLYHQ�DUH�DFFRUGLQJ�$6&(�6(,������������$6'
FRPELQDWLRQ�����'����(��

PD[��$OORZDEOH�+RUL]RQWDO�6HLVPLF�/RDG��) �3
DW�PD[��&RPSUHVVLYH�ORDG

PD[��$OORZDEOH�+RUL]RQWDO�6HLVPLF�/RDG��) �3
DW�PD[��&RPSUHVVLYH�ORDG

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $10-2
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�6HFWLRQ

([DPSOH���

/DWHUDO�DQG�ORQJLWXGLQDO�EUDFH�VHFWLRQV�RI�H[DPSOH���DUH�EHLQJ�GHWHUPLQHG��/ �RI�WKH�EUDFH%

VHFWLRQ�LV�����PP�DQG�LQVWDOODWLRQ�DQJOH� 0 �LV���������%UDFH�VHFWLRQ�VKRXOG�EH�DEOH�WR�UHVLVW�� �

/RQJLWXGLQDO�

%UDFH�VHFWLRQ�ORDG� �) ���3OPD[�

 ��������� �������N1
V�

7UD
SH
]H
�&
KD
QQ
HO

/%

,QVWDOODWLRQ
DQJOH�0�

5RG�VWLIIHQHU
LI�UHTXLUHG

+DQJHU�URG

5RG�VWLIIHQHU
LI�UHTXLUHG

+DQJHU�URG

;<

=

6HLVPLF�%UDFH
$VVHPEO\

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $10-3
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�6HFWLRQ

([DPSOH���FRQWLQXH�

7UDQVYHUVH��ODWHUDO��

%UDFH�VHFWLRQ�ORDG� �)3WPD[

������N1
V�

������N1������N1� IRU�ORQJLWXGLQDO�EUDFH��%5����VHFWLRQ�LV�RN�
������N1������N1 IRU�WUDQVYHUVH��ODWHUDO��EUDFH��%5����VHFWLRQ�LV�RN�

1RWHV�

5HIHU�WR�SDJH�$����WR�$����IRU�) �DQG�) �3OPD[ 3WPD[

,QVWDOODWLRQ
DQJOH�0�

7UD
SH
]H
�&
KD
QQ
HO

5RG�VWLIIHQHU
LI�UHTXLUHG

5RG�VWLIIHQHU
LI�UHTXLUHG

+DQJHU�5RG

+DQJHU�5RG

6HLVPLF�%UDFH
$VVHPEO\

/%

;<

=

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $10-4
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�$QFKRU�/RDGV

%U
DF
H

7UDSH]H

+DQJHU
5RGV

,QVWDOODWLRQ
$QJOH�0

/HQJWK�RI�WKH�&KDQQHO
XVHG�LQ�WKH�%UDFH

$VVHPEO\

PP
����
����
����
����
����
����
����
����
����
����

$QFKRU�5HDFWLRQV�XQGHU�PD[��$OORZDEOH
/RDGV�ZLWK�3U\LQJ�)DFWRU

N1
W Y W Y

����
����
����
����
����
����
����
����
����
����

N1
�����
�����
����
����
����
����
����
����
����
����

N1
����
����
����
����
����
����
����
����
����
����

N1

%5����&KDQQHO

/HQJWK�RI�WKH�&KDQQHO
XVHG�LQ�WKH�%UDFH

$VVHPEO\

PP
����
����
����
����
����
����
����
����
����
����

$QFKRU�5HDFWLRQV�XQGHU�PD[��$OORZDEOH
/RDGV�ZLWK�3U\LQJ�)DFWRU

N1
W Y W Y

����
����
����
����
����
����
����
����
����
����

N1
�����
����
����
����
����
����
����
����
����
����

N1
����
����
����
����
����
����
����
����
����
����

N1

%5����&KDQQHO

W

Y

W� $QFKRU�WHQVLRQ
Y� $QFKRU�VKHDU

$QFKRU�ORDG�YDOXHV�ZLWK�SU\LQJ�IDFWRUV�DW�PD[LPXP�DOORZDEOH�ORDGV�DUH�JLYHQ�LQ�WKH�WDEOHV
EHORZ��,QWHUSRODWLRQ�FDQ�EH�GRQH�WR�UHDFK�DFWXDO�ORDG�YDOXHV�

1RWHV�

9DOXHV�JLYHQ�LQ�WKH�WDEOHV�DUH�IRU�LQVWDOODWLRQV�SDUDOOHO�WR�WUDSH]H�OHYHO�OLNH�FHLOLQJ��7KH
SU\LQJ�IDFWRU�LV�FKDQJLQJ�ZLWK�LQVWDOODWLRQ�DQJOH��&RQVXOW�ZLWK�D�GHVLJQ�SURIHVVLRQDO�IRU�PRUH
LQIRUPDWLRQ�

����
����
����
����
����
����
����
����
����
����

����
����
����
����
����
����
����
����
����
����

������
LQVWDOODWLRQ�DQJOH�0�

������
LQVWDOODWLRQ�DQJOH�0�

������
LQVWDOODWLRQ�DQJOH�0�

������
LQVWDOODWLRQ�DQJOH�0�

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $11-1
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�$QFKRU�/RDGV

([DPSOH���

7R�'HWHUPLQH�EUDFH�DQFKRU�UHDFWLRQV�LQ�H[DPSOH����IROORZLQJ�LQWHUSRODWLRQ�VKRXOG�EH�GRQH�

/RDG�SHUFHQWDJH� �%UDFH�VHFWLRQ�ORDG���PD[��$OORZDEOH�EUDFH�VHFWLRQ�ORDG�[����

/RDG�SHUFHQWDJH� �����������[���� �����IRU�WUDQVYHUVH��ODWHUDO��EUDFH�

$FWXDO�DQFKRU�UHDFWLRQ� �ORDG�SHUFHQWDJH�[�5HDFWLRQ�DW�PD[��DOORZDEOH�ORDGV

W� �����[����� ������N1
V IRU�ODWHUDO�EUDFH�
Y� ����[����� ������N1
V IRU�ODWHUDO�EUDFH�

/RDG�SHUFHQWDJH� �����������[���� �����IRU�ORQJLWXGLQDO�EUDFH�

W� �����[����� ������N1
V IRU�ORQJLWXGLQDO�EUDFH�
Y� �����[����� ������N1
V IRU�ORQJLWXGLQDO�EUDFH�

%UDFH�&HLOLQJ�$WWDFKPHQW�3LHFH

����

��

����

,QVWDOODWLRQ
$QJOH�5DQJH

��

����KROH

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $11-2
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�$QFKRU

2QFH�DQFKRU�UHDFWLRQV�GHWHUPLQHG��FRQFUHWH�DQFKRU�VHOHFWLRQ�DQG�FDOFXODWLRQV�VKRXOG�EH
GRQH�DFFRUGLQJ�WR�$&,�����DSSHQGL[�'��3URYLGHG�PLQ��HGJH�GLVWDQFH��PLQ��VODE�TXDOLW\�DQG
WKLFNQHVV�LV�SUHVHQW��VLQJOH�FRQFUHWH�DQFKRU�LQVWDOODWLRQV�VKRXOG�PHHW�IROORZLQJ�FRQGLWLRQ�

([DPSOH���

7KH�FRQFUHWH�DQFKRU�GHFLGHG�WR�IDVWHQ�EUDFH�WR�FHLOLQJ�KDV�IROORZLQJ�SURSHUWLHV�

7$6'�DOORZ  �������N1
9$6'�DOORZ  ������N1

&RPELQHG�ORDG�FDOFXODWLRQ�RI�WKH�EUDFH�DQFKRU�LQ�H[DPSOH���VKRXOG�EH�GRQH�

����������������������������������� ��������� ODWHUDO�DQFKRUDJH�LV�RN�

����������������������������������� ��������� ORQJLWXGLQDO�DQFKRUDJH�LV�RN�

1RWHV�

,QVWDOODWLRQ�LQVWUXFWLRQV�RI�DQFKRU�PDQXIDFWXUHU�VKRXOG�EH�IROORZHG��3RVW�LQVWDOOHG�FRQFUHWH
DQFKRUV�VKRXOG�EH�SUHTXDOLILHG�IRU�VHLVPLF�DSSOLFDWLRQV�LQ�DFFRUGDQFH�ZLWK�$&,�������RU
PDQXIDFWXUHU�VKRXOG�DSSURYH�DQFKRU�VKRXOG�ZLWKVWDQG�DQFKRU�ORDGV�E\�RWKHU�HTXLYDOHQW
VRXUFHV�OLNH�(7$*��,Q�FDVHV�ZKHUH�VLQJOH�DQFKRU�GRHV�QRW�PHHW�WKH�ORDG�FULWHULD�DERYH��XVH
8'<�����DQFKRU�DVVHPEO\�LQ�RUGHU�WR�LQFUHDVH�DQFKRU�TXDQWLW\��*URXS�DQFKRU�FDOFXODWLRQV
VKRXOG�EH�GRQH�LQ�DFFRUGDQFH�ZLWK�$&,�����DSSHQGL[�'�RU�PDQXIDFWXUHU�VKRXOG�DSSURYH
DQFKRUV�VKRXOG�ZLWKVWDQG�DQFKRU�ORDGV�E\�RWKHU�HTXLYDOHQW�VRXUFHV�OLNH�(7$*��)RU�PRUH
LQIRUPDWLRQ�RQ�SRVW�LQVWDOOHG�FRQFUHWH�DQFKRUV��FRQVXOW�ZLWK�PDQXIDFWXUHU�GHVLJQ
SURIHVVLRQDO�

����� �����

����� �����

� �W
7$6'DOORZ

�

���

� �Y
9$6'DOORZ

��

���

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $12-1
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

�0



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�$QFKRU

*HQHULF�H[SDQVLRQ�DQFKRU�DOORZDEOH�ORDGV�DUH�JLYHQ�EHORZ�IRU�FRQVLGHUDWLRQ�

([SDQVLRQ�$QFKRU�7HQVLRQ�DQG�6KHDU�9DOXHV�������SVL�QRUPDO�ZHLJKW�FRQFUHWH�VODE�

1RWHV�
���9DOXHV�LQ�WDEOH�DUH�IRU�VLQJOH�DQFKRUV�RQO\�DQG�QRW�YDOLG�IRU�DQFKRUV�LQVWDOOHG�LQ�JURXSV�

���(DFK�DQFKRU�LV�FRQVLGHUHG�WR�EH�LQ�WKH�FRUQHU�RI�VODE�ZLWK�WKH�PLQLPXP�HGJH�GLVWDQFH�SUHVHQW�RQ�WZR�VLGHV�

���9DOXHV�DUH�IRU�$6'�6HLVPLF�ORDGV�LQ�FUDFNHG�FRQFUHWH�IRU�QRQVWUXFWXUDO�FRPSRQHQW�DWWDFKPHQWV�

���&DOFXODWLRQV�DVVXPH�VXSSOHPHQWDU\�UHLQIRUFHPHQW�&RQGLWLRQ�%�DQG�PLQLPXP����EDU�EHWZHHQ�WKH�DQFKRU�DQG�HGJH�RI�WKH�VODE�

���9DOXHV�XVHG�IRU�DQFKRU�GHVLJQ�PXVW�EH�GHWHUPLQHG�XVLQJ�$&,�����$SSHQGL[�'�LQ�FRQMXQFWLRQ�ZLWK�DSSURSULDWH�,&&�(6�5HSRUW�

([SDQVLRQ�$QFKRU�7HQVLRQ�$QG�6KHDU�9DOXHV
�8QGHUVLGH�RI������SVL�OLJKWZHLJKW�FRPFUHWH�ILOOHG�PHWDO�GHFN�

1RWHV�
���0LQLPXP����JDJH�SURILOH�PHWDO�GHFN�ZLWK�PLQ��������LQ������PP��ZLGH�[�PD[LPP���LQ������PP��GHHS�IOXWHV�

���$QFKRUV�LQVWDOOHG�LQ�WKH�ORZHU�IOXWH�ZLWK�XS�WR���LQ������PP��RIIVHW�IURP�FHQWHU�

���9DOXHV�XVHG�IRU�DQFKRU�GHVLJQ�PXVW�EH�GHWHUPLQHG�XVLQJ�$&,�����$SSHQGL[�'�LQ�FRQMXQFWLRQ�ZLWK�WKH�DSSURSULDWH�,&&�(6

5HSRUW�

$QFKRU
'LDPHWHU

$QFKRU
(PEHGPHQW

0LQLPXP�6ODE
7KLFNQHVV

0LQLPXP�(GJH
'LVWDQFH

$OORZDEOH
7HQVLRQ

$OORZDEOH
6KHDU

LQ���mm LQ���mm LQ���mm LQ���mm OE���kN OE���kN

������M10

������M12

������M16

������M20

����M24

����102

����127

����127

����152

����203

����152

����152

����152

����203

����203

������2.16

�������4.60

�������4.76

�������6.21

�������6.45

����������

����������

�����������

�������9.34

�������9.59

����203

����203

��� 229

����229

����203

�����229

�����229

�����229

�������11.45

�������7.41

�������13.37

�������10.83

�������12.23

�������15.24

�������17.48

���� � 18.66

� � 102

� ������127

� ������127

� ������152

� ������203

� ������203

� ����� 203

� ������229

� ������229

$QFKRU
'LDPHWHU

$QFKRU
(PEHGPHQW

$OORZDEOH
7HQVLRQ

$OORZDEOH
6KHDU

LQ���mm LQ���mm OE���kN OE���kN

������M10

������M12

������M16

������3.39

������4.15

�������5.97

�������7.06

�������9.27

�������10.24

� ��� � 86

� ������114

� ������117

0LQLPXP
6SDFLQJ

LQ���mm

� � 229

�����305

�����305

5obert (. Simmons� P(� Petra Seismic 'esign� //& has 
reYieZed this draZing for compliance Zith the ,%& and 
accepted engineering practice for non-structural seismic 
restraint components. 2nl\ the components are Yerified to 
meet published design strengths if installed per this manual. 
8sers of this document assume all risk and liabilit\. 5estraint 
leYel� selection� location and la\out must be approYed b\ a 
seismic design professional. 7he registered design 
professionals for Mechanical� (lectrical� Plumbing� )ire and 
Structural are responsible for their pertinent design scope. 
Structural engineer must approYe loads applied to the 
structure. 'raZings� and/or comments shall not be 
construed as directing the &ontractor from compl\ing Zith 
proMect plans and specifications� nor departures there from. 
1either ($(� PS'� or 5obert Simmons are the proMect design 
professionals. 

E�LINE SEISMIC

Akcaburgaz Mahallesi, 3114. Sokak, No:10  34522

Esenyurt-Istanbul-TURKEY

Tel: +90 (212) 866 20 00    Fax: +90 (212) 886 24 20

www.eae.com.tr

'ate� 10/01/2013 Page 1o� $12-2
Professional (ng. 7X 1o. 71�7� 
Petra Seismic 'esign� //& 
ZZZ.petraseismicdesign.com 

 5obert (. Simmons� P.(. 

��



�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�$QFKRU

:KHUH�VLQJOH�DQFKRU�GRHV�QRW�PHHW�WKH�GHVLJQ�FULWHULD��8VH�8'<�����DQFKRU�DVVHPEO\�LQ
RUGHU�WR�LQFUHDVH�DQFKRU�TXDQWLW\��*URXS�DQFKRU�FDOFXODWLRQV�VKRXOG�EH�GRQH�LQ�DFFRUGDQFH
ZLWK�$&,�����DSSHQGL[�'�RU�E\�PDQXIDFWXUHUV�DSSURYDO�RWKHU�VRXUFHV�OLNH�(7$*��&RQVXOW
ZLWK�PDQXIDFWXUHUV�GHVLJQ�SURIHVVLRQDO�IRU�PRUH�LQIRUPDWLRQ�
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�

��
��

���

+DQJHU�5RG

8'<����
$QFKRU�$VVHPEO\

$QFKRU
%ROWV

8'<����
$QFKRU�$VVHPEO\

$QFKRU
%ROWV

6HLVPLF
%UDFH�$VVHPEO\

8'<�����$QFKRU�$VVHPEO\�
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�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�$QFKRU

,Q�FDVHV�ZKHUH�IDVWHQLQJ�EUDFH�DVVHPEO\�WR�D�VWHHO�EHDP��XVH�($(�6WHHO�%HDP�)DVWHQHU�

,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�($(�6WHHO�%HDP�)DVWHQHU�

6WHS�L��
3ODFH�IDVWHQHU�DVVHPEO\�WR�VWHHO�EHDP
V�ERWWRP�IODQJH�

6WHS�LL��
)DVWHQ�XSSHU�EROWV�XQWLO�WKHLU�KHDGV�EUHDNV�RII�

6WHS�LLL��
)DVWHQ�ERWWRP�EROW�XQWLO�LW
V�KHDG�EUHDNV�RII�

6WHS�LY��
)DVWHQ�EUDFH�FHLOLQJ�DWWDFKPHQW�WR�ERWWRP�EROW�ZLWK�QXW��UHFRPPHQGHG�WRUTXH����1P��

6WHS�L 6WHS�LL 6WHS�LLL 6WHS�LY
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�. 7echnical ,nformation

E SEISMICLINE

STE3 ��
'HWHUPLQLQJ�%UDFH�$QFKRU

,Q�FDVHV�ZKHUH�IDVWHQLQJ�EUDFH�DVVHPEO\�WR�D�SLSH�EHDP��XVH�($(�3LSH�%HDP�)DVWHQHU�

,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�($(�3LSH�%HDP�)DVWHQHU�

6WHS�L��
)DVWHQ�8�EROWV�WR�IDVWHQHU�SODWH�ZLWK�QXWV�DQG�ZDVKHUV��UHFRPPHQGHG�WRUTXHV�IRU�0��1XWV
���1P��0���QXWV����1P��0���QXWV����1P��0���QXWV����1P�

6WHS�LL��
)DVWHQ�EUDFH�FHLOLQJ�DWWDFKPHQW�WR�EHDP�IDVWHQHU�ZLWK�0���EROW�DQG�QXW��UHFRPPHQGHG
WRUTXH����1P�

6WHS�L 6WHS�LL
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SEISMIC STANDARDS & TEST CERTIFICATES

STANDARDS &
CERTIFICATES

VIRLAB S.A. TEST LABORATORY - SPAIN

IEEE 693-2005

EN 60068-3-3:1993ü

ü North American Standard

European Standard
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SEISMIC
Qualification Certificate

VIRLAB, S.A.

Delivered on:   Thursday, 26 September2013 

 

References:

 
  
● VIRLAB

 
test procedure number 130612E2,  issue 0, 

 

dated 12/06/2013:

“Standard Test Procedure for Seismic Qualification of a Cable Tray

Assembly from “EAE

 

ELEKTROTEKNIK SAN VE TIC A.Ş.” according to IEEE

Standard 693-2005 and European Standard EN60068-3-3:1993”.  

European standard EN 60068- 3-3: 1993: Enviromental testing – Part 3: 

Guidance. Seismic test methods for equipments. 

North American standard IEEE- 693/2005: “ IEEE Recommended Practice for

Seismic Design of Substations” . 

European standard EN 60068- 2-6: 2008: Environmental testing – Part 2-6: 

Tests – Fc: Vibration (sinusoidal). 

European standard EN 60068- 2-47: 2005: “Environmental testing – Part 2-47:

Tests. Mounting of specimens for vibration, impact and similar dynamic tests”. 

 

Laboratory Name:  VIRLAB, S.A. (accredited by ENAC, Spanish National Accreditation Entity).

 

ENAC certificate number 54/LE131. 

Laboratory Address:

 

Polígono Industrial de Asteasu, Zona B – 44 

   

   

Apartado 247 

       

20159 ASTEASU (SPAIN)

 

Equipment tested:

 

An “AN ASSEMBLY OF:UKS, UKF, CT Cable Trays, CR Cast resin Busbar, 

URC Trolley Busbar, KX Busbar, Wind Busbar Module AND AT3, AT4, AT5, 

UPD, STS, LP4, UDD, UDYB, UDY, IDD AND IDY HANGER ASSEMBLIES

from EAE ELEKTRİKSAN VE TİC A.Ş”, according to the set of drawings 

number TRF001, of EAE ELEKTRIK, dated 26/03/2013. 

Photograph included here below shows the Assembly on the test platform.

 
Certificate number “131874C” 

●

●

●

●
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VIRLAB, S.A.

 

Division of URBAR INGENIEROS, S.A.

REPORT NUMBER 
131874 

Page Number 
1/232 

 

Date Carried out by: Revised by: VIRLAB, S.A. 
Division of URBAR INGENIEROS, S.A. 

   

Polígono Industrial of Asteasu 
Zona B, Pabellón 44 
20159 ASTEASU (Gipuzkoa) 
SPAIN

 

www.virlab.es 
E-mail: virlab@urbar.com

Tel.: +34  943  69 15 00 
Fax: +34  943  69 26 67 

02.09.2013 
Denis 

AGOTE

 

Juan Antonio 
PÉREZ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

REPORT ON THE SEISMIC QUALIFICATION TESTS OF 
 

“AN ASSEMBLY OF:  
UKS, UKF, CT Cable Trays, CR Cast resin Busbar, 

URC Trolley Busbar, KX Busbar, Wind Busbar Module AND  
AT3, AT4, AT5, UPD, STS, LP4, UDD, UDYB, UDY, IDD AND IDY  

HANGER ASSEMBLIES 
from EAE ELEKTRİKSAN VE TİC A.Ş”, 

 
ACCORDING TO IEE STANDARD 693-2005 

AND EUROPEAN STANDARD EN 60068-3-3:1993 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

NOTE: As indicated in section 5.10.2 of Standard ISO-IEC 17025:2005, it is stated that: 

�

The results of this report concern the simple tested solely and exclusively. 

�

The Laboratory forbids the partial reproduction of this document without written authorisation. 

��
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SEISMIC %5$CIN* *ENE5$L 352'8C7 S3ECI)IC$7I2NS )25 S8S3EN'E' 
'IS75I%87I2N S<S7EM  $N' E48I3MEN7S �E�LINE SEISMIC�

General Description:
7HFKQLFDO�SUHFDXWLRQV�VKRXOG�EH�GRQH�IRU�WKH�VXVSHQGHG�HOHFWULFDO	PHFKDQLFDO�GLVWULEXWLRQ�V\VWHPV�DQG�HTXLSPHQWV�LQ�WKH�EXLOGLQJ�DJDLQVW�VXIIHULQJ�LQ�FDVH�RI�HDUWKTXDNH�RFFXUUHQFH��'LVWULEXWLRQ�
V\VWHPV�VKRXOG�QRW�SRVH�D�WKUHDW�WR�OLIH�DQG�SURSHUW\�VHFXULW\�DIWHU�DQ�HDUWKTXDNH���'LVWULEXWLRQ�V\VWHPV�DQG�HTXLSPHQWV�LQ�WKH�EXLOGLQJ�VKRXOG�EH�SURWHFWHG�DJDLQVW�HDUWKTXDNHV�ZLWK�VHLVPLF�
EUDFHV��ZKLFK�VKRXOG�EH�LQ�DFFRUGDQFH�WR�WKH�VWDQGDUGV�DQG�WHFKQLFDO�VSHFLILFDWLRQV�JLYHQ�EHORZ�

 Standards & Certifications:
��6HLVPLF�EUDFLQJ�V\VWHPV�VKRXOG�EH� WHVWHG�DQG�FHUWLILFDWHG� LQ�DQ� LQWHUQDWLRQDOO\�DFFHSWHG�DQG�DFFUHGLWHG� WHVW� ODERUDWRU\�DFFRUGLQJ� WR� ,(((�����VWDQGDUG�DQG�(1������������(1�������������
(1�����������QRUPV�
��&DOFXODWHG�DFFRUGLQJ�WR�,%&������KRUL]RQWDO�VHLVPLF�DFFHOHUDWLRQ��VWDWHG�DOORZDEOH�ORDGV�RI�VHLVPLF�EUDFHV�VKRXOG�EH�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�HQJLQHHU��3�(���3URIHVVLRQDO�
(QJLQHHU���
��6HLVPLF�EUDFLQJ�V\VWHPV�VKRXOG�EH�LQ�FRPSOLDQFH�ZLWK�WKH�VFKHPDWLF�GHWDLOV�LQ�)(0$�������������
��6HLVPLF�EUDFLQJ�V\VWHPV�VKRXOG�EH�PDQXIDFWXUHG�LQ�D�IDFLOLW\��ZKHUH�,62������TXDOLW\�PDQDJHPHQW�DQG�,62�������HQYLURQPHQWDO�PDQDJHPHQW�SURFHGXUHV�DUH�EHLQJ�IROORZHG�

��

 System General Composition:
)LQLVKHV�RI�VHLVPLF�EUDFH�V\VWHPV�VKRXOG�EH�KRW�GLS�JDOYDQL]HG�IRU�ULJLG�VHLVPLF�EUDFH�VHFWLRQ�DQG�DONDOL�]LQF�FRDWHG�IRU�EROWV�QXWV��URG�FRQQHFWLRQ�DQG�RWKHU�IDVWHQLQJ�FRPSRQHQWV�DFFRUGLQJ�WR�EHORZ�
VWDWHG�FRPSRVLWLRQ��7KH�EROW��ZKLFK�FRQQHFWV�ULJLG�EUDFH�VHFWLRQ�WR�GLVWULEXWLRQ�V\VWHP��VKRXOG�EH�WRUTXH�FRQWUROOHG�RU�SURYLGHG�ZLWK�D�SURSHU�WRRO�IRU�WKLV�WRUTXH�OHYHO�

���-  Mechanical Strength:
��&DOFXODWHG�DFFRUGLQJ�WR�$,6,������$6'��VWDWHG�DOORZDEOH�FRPSUHVVLRQ�ORDGV�IRU�VHFWLRQ�OHQJWK�DQG�WKLFNQHVV�RI�ULJLG�VHLVPLF�EUDFH�VHFWLRQV�VKRXOG�EH�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�
HQJLQHHU��3�(���3URIHVVLRQDO�(QJLQHHU���

For 2�5mm Seismic Brace Section Thickness:

����P������
��P������
��P������

�������� �N1�   $OORZDEOH�&RPSUHVVLRQ�/RDG
�     ������    N1�   $OORZDEOH�&RPSUHVVLRQ�/RDG
�     ������    N1    $OORZDEOH�&RPSUHVVLRQ�/RDG

For 2mm seismic Brace Section Thickness:

����P������
��P������
��P������

����������N1�   $OORZDEOH�&RPSUHVVLRQ�/RDG
�     ������    N1�   $OORZDEOH�&RPSUHVVLRQ�/RDG
�     ������    N1    $OORZDEOH�&RPSUHVVLRQ�/RDG

��2-  General Body Structure:
��)DVWHQLQJ�SLHFH��ZKLFK�FRQQHFWV�EUDFH�WR�WKUHDGHG�URGV��VKRXOG�EH�FRPSDWLEOH�WR�0��0���0���RU�0���0���0���URGV�DQG�VKRXOG�EH�DSSOLFDEOH�WR�WKH�LQVWDOOHG�KDQJHU��ZLWKRXW�UHTXLULQJ�URG�KDQJHU�WR�
EH�GLVPDQWOHG�
��'HWHUPLQHG�E\�WKUHDGHG�URG�OHQJWK�DQG�GLDPHWHU��URG�VWLIIHQHUV�VKRXOG�EH�DSSOLHG�
��&DOFXODWHG�DFFRUGLQJ�WR�$,6,������$6'�DQG�,%&������ORDG�FRPELQDWLRQV��VWDWHG�WUDSH]H�KDQJHU�DOORZDEOH�ORDGV�RQ�VHLVPLF�EUDFH�DSSOLFDWLRQV�VKRXOG�EH�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�
HQJLQHHU��3�(���3URIHVVLRQDO�(QJLQHHU��
��2WKHU�WKDQ�WKUHDGHG�URGV��VHLVPLF�EUDFHV�VKRXOG�KDYH�FRPSDWLEOH�IDVWHQLQJ�DFFHVVRU\�IRU�WKH�KDQJHU��ZKLFK�EUDFHV�DUH�EHLQJ�DWWDFKHG�
��6HLVPLF�EUDFH�ERG\�VKRXOG�KDYH�URWDWLRQDO�MRLQWV��ZKLFK�DOORZV�RSWLPXP����GHJUHHV�LQVWDOODWLRQ�DQJOH�LQ�DFFRUGDQFH�ZLWK�)(0$���������������DORQJ�ZLWK�YDULRXV�LQVWDOODWLRQ�DQJOHV��6WDWHG�DOORZDEOH�
KRUL]RQWDO�VHLVPLF�ORDGV�IRU�YDULDEOH�LQVWDOODWLRQ�DQJOHV�VKRXOG�EH�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�HQJLQHHU��3�(���3URIHVVLRQDO�(QJLQHHU�
��6HLVPLF�EUDFH�VKRXOG�EH�FRPSDWLEOH�IRU�ODWHUDO��WUDQVYHUVH��DQG�ORQJLWXGLQDO�EUDFH�FRQQHFWLRQV�
��%UDFH�OHQJWK�VKRXOG�EH�DGMXVWDEOH�ZLWKRXW�UHTXLULQJ�ULJLG�EUDFH�VHFWLRQ�WR�EH�FXW��:KHUH�QHHGHG��EUDFH�V\VWHP�VKRXOG�DOVR�DOORZ�ULJLG�EUDFH�VHFWLRQ�WR�EH�FXW��
�5LJLG�EUDFH�VHFWLRQ�VKRXOG�EH�KRW�GLS�JDOYDQL]HG�DSSUR[LPDWHO\����μP�LQ�D�IDFLOLW\��ZKHUH�JDOYDQL]LQJ�LV�DYDLODEOH�DFFRUGLQJ�WR�(1�,62������VWDQGDUG�
��%ROWV�QXWV���URG�FRQQHFWLRQ�DQG�RWKHU�SLHFHV�VKRXOG�EH�SDVVLYL]HG�DQG�ODFTXHUHG�RYHU�DONDOL�]LQF�DFFRUGLQJ�WR�',1�������VWDQGDUG��7KLFNQHVV�RI�WKH�FRDWLQJ�VKRXOG�EH�EHWZHHQ������μP�DQG�VKRXOG�EH�
DEOH�WR�FRPSOHWH�����KRXUV�RI�VDOW�VSUD\�WHVW�

���-  Structural Connection:
��/RDGV�RI�WKH�DQFKRU�EROW�RI�WKH�VWUXFWXUDO�FRQQHFWLRQ�VKRXOG�EH�VWDWHG�ZLWK�SU\LQJ�IDFWRU��6WDWHG�ORDGV�VKRXOG�EH�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�HQJLQHHU��3�(���3URIHVVLRQDO�(QJLQHHU��
��7KH�GHVLJQ�RI�WKH�VWUXFWXUDO�FRQQHFWLRQ�FRPSRQHQW�VKRXOG�EH�DEOH�WR�PLQLPL]H�WKH�SU\LQJ�IDFWRU�LQ�������GHJUHHV�RI�LQVWDOODWLRQ�DQJOH�UDQJH�
��6HLVPLF�EUDFH�VKRXOG�KDYH�DSSURSULDWH�DFFHVVRULHV�IRU�IL[LQJ�WR�VWHHO�VWUXFWXUHV�

���-  Secure Head-off Bolt/Conic Bolt:
��6HFXUH�KHDG�RII�EROW��ZKLFK�VHUYHV�ULJLG�EUDFH�VHFWLRQ�OHQJWK�DGMXVWPHQW��VKRXOG�EH�����VWHHO�RU�XSRQ�UHTXHVW�$���VWDLQOHVV�VWHHO�
��&RQLF�EROW��ZKLFK�FDQ�EH�XVHG�LQVWHDG�RI�VHFXUH�KHDG�RII�EROW��VKRXOG�EH�����VWHHO�

��5- Rod Stiffener:
��5RG�VWLIIHQHUV�VKRXOG�EH�XVHG�RQO\�RQ�WKH�VHLVPLF�EUDFH�FRQQHFWLRQV��ZKHUH�WKUHDGHG�URG�KDQJHUV�RI�WKH�GLVWULEXWLRQ�V\VWHP�H[FHHG�GLDPHWHU�DQG�OHQJWK�VWDWHG�EHORZ��0D[LPXP�VSDFLQJ�RI�URG�VWLIIHQHU�
SLHFHV�VKRXOG�DOVR�EH�VWDWHG�DQG�DSSURYHG�E\�DQ�,%&�DXWKRUL]HG�VHLVPLF�GHVLJQ�HQJLQHHU��3�(���3URIHVVLRQDO�(QJLQHHU��
0D[LPXP�0��URG�OHQJWK�ZLWKRXW�VWLIIHQHU������������PP
0D[LPXP�0���URG�OHQJWK�ZLWKRXW�VWLIIHQHU����������PP
0D[LPXP�0���URG�OHQJWK�ZLWKRXW�VWLIIHQHU����������PP
0D[LPXP�0���URG�OHQJWK�ZLWKRXW�VWLIIHQHU����������PP
0D[LPXP�0���URG�OHQJWK�ZLWKRXW�VWLIIHQHU����������PP

�- Distribution System Connection:
��,Q�FRPSOLDQFH�ZLWK�)(0$��������������8�EROWV�RU�VSHFLDO�IL[LQJ�SLHFHV�IRU�WKH�GLVWULEXWLRQ�V\VWHP�VKRXOG�EH�XVHG�RQ�KDQJHU�VHFWLRQV��ZKHUH�KDQJHUV�IDVWHQHG�ZLWK�EUDFH��7KH�GLVWULEXWLRQ�V\VWHP�VKRXOG�
QRW�EH�OHIW�XQUHVWUDLQHG�

5- Application & Installation:
��7KH�VXVSHQGHG�GLVWULEXWLRQ�V\VWHPV�VKRXOG�EH�UHVWUDLQHG�ZLWK�WUDQVYHUVH��ODWHUDO��DQG�ORQJLWXGLQDO�VHLVPLF�EUDFHV�
�6SDFLQJ�EHWZHHQ�WZR�WUDQVYHUVH��ODWHUDO��EUDFH�VKRXOG�QRW�H[FHHG����P�IRU�KHDWLQJ	FRROLQJ�DQG�SOXPELQJ�SLSHV��VWDWHG�YDOXHV�LQ�1)3$�IRU�VSULQNOHU�SLSHV�DQG�VWDWHG�YDOXHV�LQ�60$&1$�VHLVPLF�
UHVWUDLQW�JXLGHOLQHV�IRU�+9$&�GXFWV�
��6SDFLQJ�EHWZHHQ�WZR�WUDQVYHUVH��ODWHUDO��EUDFH�VKRXOG�QRW�H[FHHG��P�IRU�HOHFWULFDO�EXVEDUV�DQG�FDEOH�WUD\V����P�IRU�HOHFWULFDO�FRQGXLW�SLSHV�
��6SDFLQJ�EHWZHHQ�WZR�WUDQVYHUVH��ODWHUDO��EUDFH�VKRXOG�QRW�H[FHHG��P�IRU�WKH�SLSHV��LQ�ZKLFK�IORZV�OLIH�HQGDQJHULQJ�IOXLGV��WR[LF�RU�H[SORVLYH�LQ�QDWXUH�
��6SDFLQJ�EHWZHHQ�WZR�ORQJLWXGLQDO�EUDFH�VKRXOG�QRW�H[FHHG�WZR�WLPHV�WKH�YDOXHV�VWDWHG�DERYH�IRU�UHODWHG�GLVWULEXWLRQ�V\VWHP�
��6HLVPLF�EUDFLQJ�V\VWHPV�VKRXOG�EH�LQVWDOOHG�DFFRUGLQJ�WR�FDOFXODWHG�VWUHQJWKV��SURGXFW�W\SHV�DQG�ILJXUHV�VKRZQ�LQ�WKHVH�FDOFXODWLRQV��,QVWDOODWLRQV�LQVWUXFWLRQV�RI�WKH�PDQXIDFWXUHU�VKRXOG�EH�IROORZHG�
FDUHIXOO\��6HFXUH�KHDG�RII�EROWV�VKRXOG�EH�IDVWHQHG�XQWLO�LWV�KHDG�EUHDNV�RII�DQG�WKHQ�IL[HG�ZLWK�QXWV��&RQLF�EROWV�VKRXOG�EH�IDVWHQHG�ZLWK�SURSHU�WRROV�IRU�VWDWHG�WRUTXH�OHYHOV�DQG�WKHQ�IL[HG�ZLWK�QXWV�
��$IWHU�WKH�LQVWDOODWLRQ��KHDGV�RI�WKH�VHFXUH�EROWV�VKRXOG�EH�FKHFNHG�WR�DSSURYH�WKDW�LQVWDOODWLRQ�LV�GRQH�ZLWK�DSSURSULDWH�WRUTXH�OHYHOV�

�. Product Specifications
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