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 کليات
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 مقدمه
در دوره کارشناسی مهندسی عمران بعد از گذراندن دروس سازه ای جهت جمع آوری و عمل اطلاعات پروژ 

 های دورزه کارشناسی انجام می شو که يکی از پروژه ها پروژه سازه های فولادی است

طبقه واقع در شهر تهران به صورت کامل از ابتدا نقشه های  5رس پروژه سازه فولادب يک ساختمان در د
معماری تا انتهای خروجی های نقشه های اجرايی انجام می شود که ارتباط کامل بين دانش طراحی تا يک 

 پروژه اجرايی به وجود می آيد 

 معرفی پروژه
واحد واقع در شهر تهران  می باشد 5اد طبقات ژه حاضر يک ساختمان مسکونی با تعدوپر  

 نوع کاربری ساختمان مسکونی می باشد 

 نوع سقف سازه کامپوزيت می باشد

عدد می باشد تراز پايه پروژه روی تراز پی است 5تعداد طبقات   

 در جهتXسيستم قاب خمشی متوسط وY مهاربند همگرا ويژه می باشد 

Name Height 
cm 

Elevation 
cm 

Story6 320 1920 

Story5 320 1600 

Story4 320 1280 

Story3 320 960 

Story2 320 640 

Story1 320 320 

Base 0 0 
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 طرحمعماری 
در اين ساختمان آشپزخانه در شمال و اتاق خواب ها در جنوب و شمال هستند . اتاق خواب ها به 

   هم جدا شده اندوسيله فضای خصوصی راه رو از 

  متر است  2.9معماری هر طبقه  ارتفاع
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ساختگاه

ای لرزه و خاک مشخصات که است تهران در پروژه اين ساختگاه
است شده داده شرح زير جدول در منطقه

2تيپ خاک نوع

3.5 خطر پهنه

1 اهميت ضريب

مصرفی مصالح

Name Type E
kgf/cm²

ν Unit
Weight

kgf/mm³

Design Strengths

ST3 Steel 21000 0.3 8E-06
Fy=2400 kgf/cm²,
Fu=3700 kgf/cm²

آرمه بتن بتن 254690 0.3 2500 25MPA
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ها افزار نرم

مراجع

باشند می زير شرح به استفاده مورد مراجع

استاندار92ويرايش10مبحث از گرفته بر که

نامه 2800آيين

باشد AISC360-05می

سازیبرای مدل و تحليل

کشیبرای نقشه و متره
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بارگذاری و 
 ترکيب بار

 (سازه)
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 انواع بارهای وارد به سازه
Name Type 

Dead بار مرده 

Lr1.0  5 بار زنده  و يا بيشتر  
𝑲𝑮/𝑪𝑴5𝟐 

Lr0.5  يا کمتر  بار زنده 5  
𝑲𝑮/𝑪𝑴𝟐 

LPART  بار تيغه بندی 

LROOF بار بام و خرپشته 

Wall  بار تصيح جرم بام 

EX نيروی زلزله بدون خرج از مرکزيت 
x 

ENX خرج از مرکزيت منفی 

EPX مثبت خرج از مرکزيت  

EY نيروی زلزله بدون خرج از مرکزيت 
y 

ENY خرج از مرکزيت منفی 

EPY مثبت خرج از مرکزيت  

NDX متناظر با بار مرده بار جانبی فرضی  

NDY بار جانبی فرضی متناظر با بار مرده 

NLr1.0X  بار جانبی فرضی متناظر با بار
lr1.0 

NLr1.0Y  بار جانبی فرضی متناظر با بار
lr1.0 

NLr0.5X  بار جانبی فرضی متناظر با بار
lr0.5 

NLr0.5Y  بار جانبی فرضی متناظر با بار
lr0.5 

NLPARTX ضی متناظر با بار بار جانبی فر lr 
part  

NLPARTY  بار جانبی فرضی متناظر با بارlr 
part  

NLROOFX  بار جانبی فرضی متناظر با بارlr 
roof  

NLROOFY  بار جانبی فرضی متناظر با بارlr 
roof  

S  بار برف 

EZ نيروی عمودی  زلزله 

ENX(DRIFT) (تحليلی )خرج از مرکزيت منفی  

EPX(DRIFT) ج از مرکزيت مثبت(تحليلی)خر  

EZ2 نيروی عمودی  زلزله 
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سازه ترکيب بارها  
 

 
COMB01 1.4DEAD+1.4NDX 
COMB02 1.4DEAD-1.4NDX 
COMB03 1.4DEAD+1.4NDY 
COMB04 1.4DEAD-1.4NDY 
COMB05 1.2DEAD+1.6(Lr0.5+Lr1.0+LPART)+0.5LROOF+1.2NDX+1.6(NLr0.5X+NLr1.0X+NLPARTX)+0.5NLROOFX 
COMB06 1.2DEAD+1.6(Lr0.5+Lr1.0+LPART)+0.5LROOF-1.2NDX-1.6(NLr0.5X+NLr1.0X+NLPARTX)-0.5NLROOFX 
COMB07 1.2DEAD+1.6(Lr0.5+Lr1.0+LPART)+0.5LROOF+1.2NDY+1.6(NLr0.5Y+NLr1.0Y+NLPARTY)+0.5NLROOFY 
COMB08 1.2DEAD+1.6(Lr0.5+Lr1.0+LPART)+0.5LROOF-1.2NDY-1.6(NLr0.5Y+NLr1.0Y+NLPARTY)-0.5NLROOFY 
COMB09 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+1.6LROOF+1.2NDX+(0.5NLr0.5X+NLr1.0X+NLPARTX)+1.6NLROOFX 
COMB10 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+1.6LROOF-1.2NDX-(0.5NLr0.5X+NLr1.0X+NLPARTX)-1.6NLROOFX 
COMB11 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+1.6LROOF+1.2NDY+(0.5NLr0.5Y+NLr1.0Y+NLPARTY)+1.6NLROOFY 
COMB12 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+1.6LROOF-1.2NDY-(0.5NLr0.5Y+NLr1.0Y+NLPARTY)-1.6NLROOFY 
COMB13 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENX+EY+EZ) 
COMB14 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENX-EY+EZ) 
COMB15 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENX+EY+EZ) 
COMB16 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENX-EY+EZ) 
COMB17 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPX+EY+EZ) 
COMB18 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPX-EY+EZ) 
COMB19 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPX+EY+EZ) 
COMB20 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPX-EY+EZ) 
COMB21 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENY+EX+EZ) 
COMB22 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENY-EX+EZ) 
COMB23 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENY+EX+EZ) 
COMB24 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENY-EX+EZ) 
COMB25 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPY+EX+EZ) 
COMB26 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPY-EX+EZ) 
COMB27 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPY+EX+EZ) 
COMB28 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPY-EX+EZ) 
COMB29 0.9DEAD+(ENX+EY+EZ) 
COMB30 0.9DEAD+(ENX-EY+EZ) 
COMB31 0.9DEAD+(-ENX+EY+EZ) 
COMB32 0.9DEAD+(-ENX-EY+EZ) 
COMB33 0.9DEAD+(EPX+EY+EZ) 
COMB34 0.9DEAD+(EPX-EY+EZ) 
COMB35 0.9DEAD+(-EPX+EY+EZ) 
COMB36 0.9DEAD+(-EPX-EY+EZ) 
COMB37 0.9DEAD+(ENY+EX+EZ) 
COMB38 0.9DEAD+(ENY-EX+EZ) 
COMB39 0.9DEAD+(-ENY+EX+EZ) 
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COMB40 0.9DEAD+(-ENY-EX+EZ) 
COMB41 0.9DEAD+(EPY+EX+EZ) 
COMB42 0.9DEAD+(EPY-EX+EZ) 
COMB43 0.9DEAD+(-EPY+EX+EZ) 
COMB44 0.9DEAD+(-EPY-EX+EZ) 
COMB45 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENX+EY-EZ) 
COMB46 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENX-EY-EZ) 
COMB47 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENX+EY-EZ) 
COMB48 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENX-EY-EZ) 
COMB49 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPX+EY-EZ) 
COMB50 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPX-EY-EZ) 
COMB51 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPX+EY-EZ) 
COMB52 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPX-EY-EZ) 
COMB53 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENY+EX-EZ) 
COMB54 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(ENY-EX-EZ) 
COMB55 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENY+EX-EZ) 
COMB56 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-ENY-EX-EZ) 
COMB57 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPY+EX-EZ) 
COMB58 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(EPY-EX-EZ) 
COMB59 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPY+EX-EZ) 
COMB60 1.2DEAD+(0.5Lr0.5+Lr1.0+LPART)+0.2S+(-EPY-EX-EZ) 
COMB61 0.9DEAD+(ENX+EY-EZ) 
COMB62 0.9DEAD+(ENX-EY-EZ) 
COMB63 0.9DEAD+(-ENX+EY-EZ) 
COMB64 0.9DEAD+(-ENX-EY-EZ) 
COMB65 0.9DEAD+(EPX+EY-EZ) 
COMB66 0.9DEAD+(EPX-EY-EZ) 
COMB67 0.9DEAD+(-EPX+EY-EZ) 
COMB68 0.9DEAD+(-EPX-EY-EZ) 
COMB69 0.9DEAD+(ENY+EX-EZ) 
COMB70 0.9DEAD+(ENY-EX-EZ) 
COMB71 0.9DEAD+(-ENY+EX-EZ) 
COMB72 0.9DEAD+(-ENY-EX-EZ) 
COMB73 0.9DEAD+(EPY+EX-EZ) 
COMB74 0.9DEAD+(EPY-EX-EZ) 
COMB75 0.9DEAD+(-EPY+EX-EZ) 
COMB76 0.9DEAD+(-EPY-EX-EZ) 

 

 

 
SCOMB01 DEAD 
SCOMB02 DEAD+Lr0.5+Lr1.0+LPART+LROOF 
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انواع بار 
 ها مرده
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 بار تيغه ها

  

  

  متر                                                                                        176مساحت کل :

  متر 40طول کل تيغه ها:

  2.9ارتفاع طبقه(معماری):

kg /m115بار معدل=  
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بار ديوار پيرامونی بدون 
 نما 

  

  سطح ديوارهای محيطی مجاور همسايه وزن واحد

  شدت بار 

𝑲𝑮/𝑪𝑴𝟐 

  وزن مخصوص  ضخامت  تعداد

𝑲𝑮/𝑪𝑴𝟑 

  مصالح مصرفی 

آجرکاری با آجر   850  0.2  1  170
مجوف و ملات 

  سيمان 

  ملات گچ و خاک  1600  0.015  1  24

  ملات گچ  1300  0.01  1  13

  ملات ماسه سيمان  2100  0.02  1  42

  عحاصل جم  249

  

249*2.9=722.1 

𝑲𝑮/𝑪𝑴𝟐 
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 ديوار پيرامونی با نما 
  

  

  

  

  

305*2.9*0.7=619.15 KG/CM 

  

  

 

 

  وزن واحد سطح ديوارهای محيطی مجاور همسايه

  شدت بار 

𝑲𝑮/𝑪𝑴𝟐 

  وزن مخصوص  ضخامت  تعداد

𝑲𝑮/𝑪𝑴𝟑 

  مصالح مصرفی 

آجرکاری با آجر   850  0.2  1  170
مجوف و ملات 

  سيمان 

  اکملات گچ و خ  1600  0.015  1  24

  ملات گچ  1300  0.01  1  13

  ملات ماسه سيمان  2100  0.02  1  42

  گرانيت  2800  0.02  1  56

  حاصل جمع  305
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  با ديوار جان پناه

 
  

  

  

  

  

  وزن واحد سطح ديوارهای محيطی مجاور همسايه

  شدت بار 

𝑲𝑮/𝑪𝑴𝟐 

  وزن مخصوص  ضخامت  تعداد

𝑲𝑮/𝑪𝑴𝟑 

  مصالح مصرفی 

آجرکاری با آجر   850  0.2  1  170
مجوف و ملات 

  سيمان 

  ملات ماسه سيمان  1600  0.015  1  24

  گرانيت  2800  0.02  1  56

  حاصل جمع  250
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بار مرده کامپوزيت در 
 طبقات

  

  

  

  

  

  وزن واحد سطح اجزا و مصالح در طبقات

 شدت بار

𝑲𝑮/𝑪𝑴𝟐 

 وزن مخصوص  ضخامت  تعداد

𝑲𝑮/𝑪𝑴𝟐 

  مصالح مصرفی

  بتن آرمه  2500  0.1  1  250

  پوکه معدنی  600  0.05  1  30

  ماسه سيمان  2100  0.03  1  63

  سراميک کفی  2100  0.01  1  21

  سقف کاذب  50  ***  ***  50

18.8  **  ***  18.8  IPE 180 

 تاسيسات  50  **  ***  50

  حاصل جمع با در نظر گرفتن وزن دال بتنی و تير فلزی  490
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ر مرده کامپوزيت در با
 بام 

  

  

  
  

  وزن واحد سطح اجزا و مصالح در طبقات

  شدت بار

𝑲𝑮/𝑪𝑴𝟐 

 وزن مخصوص  ضخامت  تعداد

𝑲𝑮/𝑪𝑴𝟐 

  مصالح مصرفی

  بتن آرمه  2500  0.1  1  250

  پوکه معدنی  600  0.05  1  30

  ماسه سيمان  2100  0.02  1  42

  سنگ موزاييک  2400  0.01  1  24

  سقف کاذب  50  ***  ***  50

  ايزوگام  15  ***  ***  15

18.8  ***  **  18.8  IPE 180 

 تاسيسات   50  **  **  50

  حاصل جمع با در نظر گرفتن وزن دال بتنی و تير فلزی  500
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پله بار



20



21
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مدل سازی و 
 تحليل سازه
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تحليل و سازی مدل
استفاده مورد های افزار نرم

است شده استفاده افزار نرم سه از پروژه اين در
شوند می داده شرح زير در که

استفاده افزارمورد نرم نام

افزار نرم etabsاز برای2016
است شده استفاده سازه تحليل و طراحی
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مورد های المان معرفی
استفاده

Name Material TYPE

2UNP100-D10 ST37 BRACE
2UNP120-D10 ST37 BRACE
2UNP140-D12 ST37 BRACE
2UNP160-D12 ST37 BRACE
2UNP180-D15 ST37 BRACE
2UNP200-D15 ST37 BRACE
2UNP220-D15 ST37 BRACE

2UNP80-D8 ST37 BRACE
BOX150X10 ST37 COLUMN
BOX150X15 ST37 COLUMN
BOX200X20 ST37 COLUMN

IPE140 ST37 BEAM
IPE160 ST37 BEAM
IPE180 ST37 BEAM
IPE200 ST37 BEAM
IPE220 ST37 BEAM
IPE240 ST37 BEAM
IPE270 ST37 BEAM
IPE300 ST37 BEAM

P.BPX200*15 ST37 COLUMN
P.BPX200*25 ST37 COLUMN
P.BPX200*30 ST37 COLUMN

pg 20*10 ST37 BEAM
BOX250*15 ST37 COLUMN
BOX300*30 ST37 COLUMN

PLATE GRIDER
300*10+250*15

ST37 BEAM
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 روش تحليل
  روش تحليل روش مستقيم است 

  
  

 نتايج تحليل
  

  دوره تناوب 
  نيروهای زلزله

  
  

  قاب خمی ساده مهاربند همگرا ويژه  
  Y X 
H 16 16 
T(آيين نامه) 0.512 0.4 
T=min(1.25T,Tetabs) 0.5 0.64 
Ru 5.5 5 
A 0.35 0.35 
B1 2.17 1.69 
N 1.015 1.047 
B 2.2 1.77 
I 1 1 
C 0.14 0.12 

  قاب خمی ساده مهاربند همگرا ويژه  
  Y X 

  
  
  
  
  
  
  

  ضرب شده است  0.8!!: دور تناوب در قاب خمشی در اصلاحيه
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T0 Ts S S0 

0.1 0.5 1.5 1 
  Y X   
K 1 1.07   
v 14 12.676   

  
 وزن هر طبقه

Story UX UY UZ 
  tonf-s²/m tonf-s²/m tonf-s²/m 

Story6 0.82941 0.82941 0 
Story5 18.55673 18.55673 0 
Story4 17.77017 17.77017 0 
Story3 17.9446 17.9446 0 
Story2 18.1047 18.1047 0 
Story1 18.21645 18.21645 0 
Base 0.85262 0.85262 0 
TOTAL 92.27 92.27   

  
وزن خرپشته بيشتر از 

وزن بام  درصد 0.25
 FALSE است 

  
 
 
 
  

Y       نيروی زلزله 
STORIES Wi(ton) Hi(m) Hi^k w*h^k w*h/wah fi 

1 17.7643 3 3.00 53.29 0.06 0.903 
2 17.68767 6.2 6.20 109.66 0.13 1.859 
3 17.63249 9.4 9.40 165.75 0.20 2.809 
4 17.59397 12.6 12.60 221.68 0.27 3.757 
5 17.63005 15.8 15.80 278.55 0.34 4.721 

FI       828.94 1 14 
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X         نيروی زلزله 

STORIES Wi(ton) Hi(m) Hi^k w*h^k w*h/wah fi 

1 17.7643 3 3.240 57.553 0.059 0.745 

2 17.68767 6.2 7.045 124.603 0.127 1.614 

3 17.63249 9.4 10.996 193.892 0.198 2.511 

4 17.59397 12.6 15.045 264.704 0.270 3.429 

5 17.63005 15.8 19.167 337.922 0.345 4.377 

FI       978.67 1 12.676 
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  طراحی
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 روش های طراحی 
 

روش طراحی در اين پروژه طبق اخرين نسخه از 
 مقررات ملی ساختمان است که چاپ گرديد 

 است LRFDو روش آن 
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ETABS 2016 16.2.1 License #*1HRTNFF39TBYZMK

piran3.EDB Page 1 of 2 7/6/2019

ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story3 B32 349 10 Comb24 Special Moment Frame PLATE GRIDER
300*10+250*15 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
310.000 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0 0 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
106 66.8 21086.5 3909.3 75 33

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
1278 312.7 1421 477 14.104 6.073 968994.1

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
10 0 -2302794.68 0 -17352.84 0 -10.89
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Axial Force & Biaxial Moment Design Factors   (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.935 1 1 1 1 1

Minor Bending 0 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

0.01 1 1.917

Demand/Capacity (D/C) Ratio  Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /Mc33 ) + (M r22 /Mc22 )
0.75 = 0 + 0.75 + 0

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
0 224316.4 228960

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 2302794.68 3069372.92 3069372.92 3069372.92

Minor Bending 0 1030307.08

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 17352.84 42768 0.406

Minor Shear 0 97200 0

End Reaction Major Shear Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo
33305.28 SComb02 32498.52 SComb02
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نام مقطع

d(CM) 30
tf(CM) 1.5 cb 1.917
bf(CM) 25 cw 879592.5
tw(CM) 1 rts 7.2876
k 1 Mp 3410400
ry(CM) 6.073
Sx(CM) 1278
Sy(CM) 312.7
Ix(CM) 21086.5
Iy(CM) 3909.3
Z(CM) 1421
J(CM) 66.8

Mu 2302794.68

Lb 310

Lp 308.469533

Lr 789.465708

 ᢕᣂل ت ᡨᣂکن

مشخصات مقطع مورد نᘮاز 
plate grider 300*10,250*15

محاسᘘات 

 ᢕᣂل ت ᡨᣂکن



Mn 5877027.68 Mu<ΦMn TRUE

8.33<10.96

30<108.5

 
ᢇ

ᣜد ᡫᣄل ف ᡨᣂکن

ده است  ᡫᣄف ᢕᣂجان ت

ده است  ᡫᣄف ᢕᣂال تᗷ௣

ℎ

𝑡௪
< 𝜆௣ೢ

 ᢕᣂل ت ᡨᣂکن



Vu 17352.84
Cv 1
Aw 30
Vn 43200
Vu<ΦVn TRUE

 ᢕᣂت ᡫᣒت برᘮظرف

 ᢕᣂل ت ᡨᣂکن
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story1 D6 41 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.33 0.234 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -27575.55 -4636.87 125.07 -59.12 -5.32 4.11

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.521

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.506 = 0.493 + 0.013 + 3.461E-04

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

27575.55 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 4636.87 323568 323568 323568

Minor Bending 125.07 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

4.11 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 59.12 15692.75 0.004

Minor Shear 5.32 19308.59 2.757E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-27776.29 SComb02 -27513.92 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 27575.55
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.519465

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿

𝑟௫
≤ 4,71

𝐸

𝑓𝑦

𝑓௘త =
𝛱ଶ𝐸

𝜆௫
ଶ

𝑓௖௥ = 𝑂, 652
௙೤

೑ൗ e 𝑓𝑦

𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
𝑘𝐿

𝑟௬
≤ 4,71 ⋅

𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.540783

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story2 D6 46 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.397 0.281 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -33127.42 -3768.91 323.34 -56.75 -11.84 -28.84

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.472

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.604 = 0.593 + 0.01 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

33127.42 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 3768.91 323568 323568 323568

Minor Bending 323.34 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

-28.84 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 56.75 15692.75 0.004

Minor Shear 11.84 19308.59 0.001

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-33335.91 SComb02 -33065.80 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 27575.55
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.519465

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿

𝑟௫
≤ 4,71

𝐸

𝑓𝑦

𝑓௘త =
𝛱ଶ𝐸

𝜆௫
ଶ

𝑓௖௥ = 𝑂, 652
௙೤

೑ൗ e 𝑓𝑦

𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
𝑘𝐿

𝑟௬
≤ 4,71 ⋅

𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.540783

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story3 D6 45 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.291 0.206 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -24303.93 -3690.45 141.47 -56.41 -9.62 -29.98

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.536

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.445 = 0.435 + 0.01 + 3.915E-04

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

24303.93 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 3690.45 323568 323568 323568

Minor Bending 141.47 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

-29.98 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 56.41 15692.75 0.004

Minor Shear 9.62 19308.59 4.984E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-24508.3 SComb02 -24242.30 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 33127.42
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.62405

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿

𝑟௫
≤ 4,71

𝐸

𝑓𝑦

𝑓௘త =
𝛱ଶ𝐸

𝜆௫
ଶ

𝑓௖௥ = 𝑂, 652
௙೤

೑ൗ e 𝑓𝑦

𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
𝑘𝐿

𝑟௬
≤ 4,71 ⋅

𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.649661

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story4 D6 44 268.002 Comb21 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.223 0.158 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -18635.72 -2965.45 479.59 -53.56 8.32 28.2

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.429

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.343 = 0.333 + 0.008 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

18635.72 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 2965.45 323568 323568 323568

Minor Bending 479.59 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

28.2 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 53.56 15692.75 0.003

Minor Shear 8.32 19308.59 4.31E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-18838.91 SComb02 -18574.09 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 33127.42
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.62405

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿
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≤ 4,71

𝐸
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𝛱ଶ𝐸
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೑ൗ e 𝑓𝑦

𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
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𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.649661

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story5 D6 43 268.002 Comb21 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.108 0.076 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -9014.29 -2921.26 264.81 -52.72 2.79 20.99

Axial Force & Biaxial Moment Design Factors (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.362

Demand/Capacity (D/C) Ratio Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /M c33 ) + (M r22 /M c22 )

0.09 = 0.081 + 0.009 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

9014.29 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 2921.26 323568 323568 323568

Minor Bending 264.81 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

20.99 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 52.72 15692.75 0.003

Minor Shear 2.79 19308.59 1.445E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-9215.28 SComb02 -8952.66 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 24303.93
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.457834

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.476624

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story1 D6 41 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.33 0.234 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -27575.55 -4636.87 125.07 -59.12 -5.32 4.11

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.521

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.506 = 0.493 + 0.013 + 3.461E-04

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

27575.55 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 4636.87 323568 323568 323568

Minor Bending 125.07 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

4.11 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 59.12 15692.75 0.004

Minor Shear 5.32 19308.59 2.757E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-27776.29 SComb02 -27513.92 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 24303.93
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.457834

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.476624

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story2 D6 46 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.397 0.281 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -33127.42 -3768.91 323.34 -56.75 -11.84 -28.84

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.472

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.604 = 0.593 + 0.01 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

33127.42 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 3768.91 323568 323568 323568

Minor Bending 323.34 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

-28.84 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 56.75 15692.75 0.004

Minor Shear 11.84 19308.59 0.001

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-33335.91 SComb02 -33065.80 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 18635.72
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.351057

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿

𝑟௫
≤ 4,71

𝐸

𝑓𝑦
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𝜆௫
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௙೤

೑ൗ e 𝑓𝑦
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𝜆௬ =
𝑘𝐿
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≤ 4,71 ⋅

𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.365464

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
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𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story3 D6 45 268.002 Comb22 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.291 0.206 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes

http://www.iceni.com/unlock-pro.htm


ETABS 2016 16.2.1 License #*1X8M86YANVAKCL7

FINAL.EDB Page 2 of 2 23/04/1398

Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -24303.93 -3690.45 141.47 -56.41 -9.62 -29.98

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.536

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.445 = 0.435 + 0.01 + 3.915E-04

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

24303.93 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 3690.45 323568 323568 323568

Minor Bending 141.47 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

-29.98 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 56.41 15692.75 0.004

Minor Shear 9.62 19308.59 4.984E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-24508.3 SComb02 -24242.30 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 18635.72
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.351057

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
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ଶ
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௙೤

೑ൗ e 𝑓𝑦

𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
𝑘𝐿

𝑟௬
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𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.365464

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story4 D6 44 268.002 Comb21 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.223 0.158 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -18635.72 -2965.45 479.59 -53.56 8.32 28.2

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.429

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

D/C Ratio =
(P r /P c ) + (8/9)(M r33 /M c33 ) + (8/9)(M r22

/M c22 )

0.343 = 0.333 + 0.008 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

18635.72 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 2965.45 323568 323568 323568

Minor Bending 479.59 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

28.2 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 53.56 15692.75 0.003

Minor Shear 8.32 19308.59 4.31E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-18838.91 SComb02 -18574.09 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 9014.29
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.16981

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
𝑘𝐿

𝑟௫
≤ 4,71

𝐸

𝑓𝑦
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𝑃௡௫ = 𝑓௖ × 𝐴𝑔

𝜆௬ =
𝑘𝐿
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𝐸

𝑓𝑦

𝑓௘௬ =
𝛱ଶ𝐸

𝜆௬
ଶ

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝜙𝑃௡

𝑃௡೤ = 𝑓஼ × 𝐴𝑔

𝜙𝑃௡

𝑝௨
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.176779

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design

AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification

Story5 D6 43 268.002 Comb21 Special Moment Frame 2UNP120-D10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit

536.004 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction

LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor

0.108 0.076 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load?

Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 2 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm⁴) I 33 (cm⁴) I 22 (cm⁴) A v3 (cm²) A v2 (cm²)

34.8 8.4 752.4 734.3 14.9 12.1

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm⁶)

125.4 122.4 149.8 148.7 4.65 4.593

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α

2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?

ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)

268.002 -9014.29 -2921.26 264.81 -52.72 2.79 20.99

Axial Force & Biaxial Moment Design Factors (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.5 1 1 1 1 1

Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 1.362

Demand/Capacity (D/C) Ratio Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /M c33 ) + (M r22 /M c22 )

0.09 = 0.081 + 0.009 + 0.001

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)

9014.29 55892.22 75168

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)

Major Bending 2921.26 323568 323568 323568

Minor Bending 264.81 321192

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)

20.99 294435.43 264991.89

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio

Major Shear 52.72 15692.75 0.003

Minor Shear 2.79 19308.59 1.445E-04

End Reaction Axial Forces

Left End Reaction (kgf) Load Combo Right End Reaction (kgf) Load Combo

-9215.28 SComb02 -8952.66 SComb02
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ᗷادبند

Kx 0.5
KY 0.7 pu 9014.29
kz 1 l 536.004

rx 4.65
ry 4.59
ag 34.8
e 2000000

57.63484 <135.96 fy/efx 0.404289
y 0.813259
ix 752.4
iy 734.3
d 12
e 1.59
FE MIN 2645.23
FY/FEMIN 0.907294
CW 24841.66
J 8.4
G 807700

63231.77

81.74353 <135.96

58982.85

53084.56

Φpnmin

RATIO 0.16981

kg/cm برحسب واحدها

1694.909

53084.56165

ᗷادبند ᣐطرا

5936.345

2018.894

70257.52

2951.09

𝜆௫ =
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ᗷادبند

4.306904

61.27068

0.697255

5936.345

2951.09

14947436

2645.23

MIN 2645.23

TRUE

1628.093

FALSE

2319.867

50991.88246
56657.65

ratio 0.176779

ᡫᣓخم- ᡫᣓچᘮپ ᜇماᙏش

𝑦ை =
𝑑ଶ

4
⋅
e

𝑟௬
ଶ + e

𝐹𝐸 > 0.44𝐹𝑌

𝑓஼௥ = 0, 652
௙೤

೑೐
ൗ 𝑓௬

𝐹𝐸 < 0.44𝐹𝑌

𝐹𝑐𝑟 = 0.877𝐹𝐸

𝑃⬚ = 𝑓஼ × 𝐴𝑔 𝜙𝑃௡

𝑝௨
𝜙௣𝑛ெூே
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ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification
Story1 C1 86 0 Comb24 Special Moment Frame P.BPX200*15 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
320.000 0.818 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0.217 0.03 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
120 13147.4 8945 8945 43.2 43.2

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
777.8 777.8 945 945 8.634 8.634

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?
ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
0 -62537.75 -702868.16 -179397.39 0 0 2763.54

Axial Force & Biaxial Moment Design Factors   (H1-1a)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.931 1 1 1 1 0.485

Minor Bending 0 1 1 1 1 0.582

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 2.139

Demand/Capacity (D/C) Ratio  Eqn.(H1-1a)

D/C Ratio = (P r /P c ) + (8/9)(M r33 /Mc33 ) + (8/9)(M r22

/Mc22 )
0.64 = 0.256 + 0.306 + 0.078

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
62537.75 244658.59 259200

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 702868.16 2041200 2041200 2041200

Minor Bending 179397.39 2041200

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)
2763.54 1459746.63 1313771.97

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 0 56045.52 0.052

Minor Shear 0 56045.52 0.011
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ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification
Story2 C1 85 0 Comb24 Special Moment Frame P.BPX200*15 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
320.000 0.885 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0.169 0.023 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
120 13147.4 8945 8945 43.2 43.2

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
777.8 777.8 945 945 8.634 8.634

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?
ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
0 -48715.33 -804871.3 73301.64 0 0 2106.99

Axial Force & Biaxial Moment Design Factors   (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.931 1 1 1 1 0.28

Minor Bending 0 1 1 1 1 0.432

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 2.254

Demand/Capacity (D/C) Ratio  Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /Mc33 ) + (M r22 /Mc22 )
0.53 = 0.1 + 0.394 + 0.036

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
48715.33 244658.59 259200

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 804871.3 2041200 2041200 2041200

Minor Bending 73301.64 2041200

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)
2106.99 1459746.63 1313771.97

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 0 56045.52 0.084

Minor Shear 0 56045.52 0.007

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


P.BP200*15

Fe 14355.33804
Fcr 2237.800168
Pn 268536.0202 241682.4182

TRUE

2041200

TRUE

37.0628 <=

<

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



>0.2

0.5801645

241682.4

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



ETABS 2016 16.2.1 License #*1HRTNFF39TBYZMK

piran3.EDB Page 1 of 2 7/6/2019

ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification
Story3 C1 84 0 Comb26 Special Moment Frame BOX150X15 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
320.000 0.983 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0.158 0.037 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
90 5614.1 3915 3915 37.7 37.7

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
435 435 540 540 6.595 6.595

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?
ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
0 -34115.22 -427649.67 26667.48 0 0 427.37

Axial Force & Biaxial Moment Design Factors   (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.931 1 1 1 1 0.216

Minor Bending 0 1 1 1 1 0.221

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 2.125

Demand/Capacity (D/C) Ratio  Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /Mc33 ) + (M r22 /Mc22 )
0.486 = 0.097 + 0.367 + 0.023

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
34115.22 176084.1 194400

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 427649.67 1166400 1166400 1166400

Minor Bending 26667.48 1166400

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)
427.37 1157346.63 1041611.97

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 0 48813.84 0.055

Minor Shear 0 48813.84 0.003
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ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification
Story4 C1 83 0 Comb24 Special Moment Frame BOX150X15 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
320.000 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0.095 0.022 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
90 5614.1 3915 3915 37.7 37.7

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
435 435 540 540 6.595 6.595

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?
ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
0 -20537.51 -534051.85 25174.51 0 0 1119.78

Axial Force & Biaxial Moment Design Factors   (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.931 1 1 1 1 0.252

Minor Bending 0 1 1 1 1 0.433

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 2.258

Demand/Capacity (D/C) Ratio  Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /Mc33 ) + (M r22 /Mc22 )
0.538 = 0.058 + 0.458 + 0.022

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
20537.51 176084.1 194400

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 534051.85 1166400 1166400 1166400

Minor Bending 25174.51 1166400

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)
1119.78 1157346.63 1041611.97

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 0 48813.84 0.067

Minor Shear 0 48813.84 0.003
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ETABS 2016 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details

Level Element Unique Name Location (cm) Combo Element Type Section Classification
Story5 C1 82 0 Comb24 Special Moment Frame BOX150X10 Seismic HD

LLRF and Demand/Capacity Ratio

L (cm) LLRF Stress Ratio Limit
320.000 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Direct Analysis General 2nd Order No Modification

Stiffness Reduction Factors

αP r /P y αP r /P e τ b EA factor EI factor
0.057 0.014 1 1 1

Seismic Parameters

Ignore Seismic
Code?

Ignore Special
EQ Load? Plug Welded? SDC I Rho S DS R Ω 0 C d

No No Yes D 1 1 1.05 5 3 4

Design Code Parameters

Φ b Φ c Φ TY Φ TF Φ V Φ V-RI Φ VT

0.9 0.9 0.9 0.75 0.9 1 1

Section Properties

A (cm²) J (cm ) I 33 (cm ) I 22 (cm ) A v3 (cm²) A v2 (cm²)
60 3674.7 2485 2485 26 26

Design Properties

S 33 (cm³) S 22 (cm³) Z 33 (cm³) Z 22 (cm³) r 33 (cm) r 22 (cm) C w (cm )
292.4 292.4 352.5 352.5 6.436 6.436

Material Properties

E (kgf/cm²) f y (kgf/cm²) R y α
2100000 2400 1.15 NA

HSS Section Parameters

HSS Welding Reduce HSS Thickness?
ERW Yes
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Stress Check forces and Moments

Location (cm) P u (kgf) M u33 (kgf-cm) M u22 (kgf-cm) V u2 (kgf) V u3 (kgf) T u (kgf-cm)
0 -8159.85 -335650.2 33745.01 0 0 468.71

Axial Force & Biaxial Moment Design Factors   (H1-1b)

L Factor K 1 K 2 B 1 B 2 C m

Major Bending 0.931 1 1 1 1 0.267

Minor Bending 0 1 1 1 1 0.222

Parameters for Lateral Torsion Buckling

L ltb K ltb C b

1 1 2.263

Demand/Capacity (D/C) Ratio  Eqn.(H1-1b)

D/C Ratio = (P r /2P c ) + (M r33 /Mc33 ) + (M r22 /Mc22 )
0.52 = 0.035 + 0.441 + 0.044

Axial Force and Capacities

P u Force (kgf) ϕP nc Capacity (kgf) ϕP nt Capacity (kgf)
8159.85 116809.79 129600

Moments and Capacities

M u Moment (kgf-cm) ϕM n (kgf-cm) ϕM n No LTB (kgf-cm) ϕM n Cb=1 (kgf-cm)
Major Bending 335650.2 761400 761400 761400

Minor Bending 33745.01 761400

Torsion Moment and Capacities

T u Moment (kgf-cm) T n Capacity (kgf-cm) ϕT n Capacity (kgf-cm)
468.71 731717.52 658545.77

Shear Design

V u Force (kgf) ϕV n Capacity (kgf) Stress Ratio
Major Shear 0 33747.84 0.06

Minor Shear 0 33747.84 0.007
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آيين نامه   WFPاتصال گبر طبق روش 
  طراحی گرديده است

  مشخصات ستون و تير

 تير 
  

Area, cm2 87.8 

AS2, cm2 32.2 

AS3, cm2 57.5 

I33, cm4 6802.7 

I22, cm4 2005.2 

S33Pos, cm3 632.8 

S33Neg, cm3 632.8 

S22Pos, cm3 200.5 

S22Neg, cm3 200.5 

R33, cm 8.805 

R22, cm 4.78 

Z33, cm3 728.3 

Z22, cm3 310.4 

J, cm4 67.5 

Cw, cm6 200000 

 ستون
Area, cm2 160 

AS2, cm2 80 

AS3, cm2 80 

I33, cm4 12373.3 

I22, cm4 12373.3 

S33Pos, cm3 1031.1 

S33Neg, cm3 1031.1 

S22Pos, cm3 1031.1 

S22Neg, cm3 1031.1 

R33, cm 8.794 

R22, cm 8.794 

Z33, cm3 1280 

Z22, cm3 1280 

J, cm4 17743.5 
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Mpr = ZFy 

Mpr=2412129.6 
L=435cm 
Cpr=1.2 
Sh=80cm 
Lh=L-2Sh=275 
Vo=17542.761 
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𝒖

Tu=Cu=Mu/h=254312.1004 kg

و روسری ورق ابعاد تعيين
زيرسری

توجه با روسری ورق کوچکتر عرض چنانچه
بال عرض گرفته17به نظر در متر سانتی

شود

254312.1004>1*17*3600*ttop
t top=4.2=5

سری زير ورق صخامت صورت بهمين و
م ايدبدست ی

Tu< Tn
254312.1004<1*27*3600*tbottom

T bottom=3
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  تعيين بعد جوش ورق روسری و زير سری 

Tu<ΦRn 
254312.1004<0.9*0.85*0.6*4900*2*0.707*Lw*a

w 
Lw=80 

  برابر است Shچون با 
  پس درست است 

aw=1cm 
 
 

 های  ابعاد ورق جان و جوش
 آن

Vn>Vu
17542.761<0.6*3600*2*lc 
Lc>4 

 10cmارتفاع ورق =

 5cmعرض= 

 1.5cmفاصله تا بر ستون=

Aw=2*1.5+10=13 𝟐 
Xcenter=0.2cm 

Ix=83.33 𝟒 

Iy=13.47 𝟒 
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jw= 96.81 𝟒 
Vu1=8771.38kg 
Tu1=4233877kg.cm 

 

  تنش های برشی 

Fuvs=674.72 𝟐 

Futx=2186.75 𝟐 

Futy=1224.58 𝟐 

Fur=782.4 𝟐 
awe=1.29=1.5cm 

 
 
 
 
 

 جوش های گوشه 
Mu1=36839.79kg 

Fuv=877.13 𝟐 

Fub=2210.38 𝟐 

Fur=2378 𝟐 
awe=1.06=1.2cm 
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تير مشخصات
Area, cm2 28.5

AS2, cm2 11.2

AS3, cm2 14.2

I33, cm4 1943

I22, cm4 142

S33Pos, cm3 194.3

S33Neg, cm3 194.3

S22Pos, cm3 28.4

S22Neg, cm3 28.4

R33, cm 8.257

R22, cm 2.232

Z33, cm3 221

Z22, cm3 44.6

J, cm4 6.9

Cw, cm6 12988.1

ستون مشخصات
Area, cm2 160

AS2, cm2 80

AS3, cm2 80

I33, cm4 12373.3

I22, cm4 12373.3

S33Pos, cm3 1031.1

S33Neg, cm3 1031.1

S22Pos, cm3 1031.1

S22Neg, cm3 1031.1

R33, cm 8.794

R22, cm 8.794

Z33, cm3 1280

Z22, cm3 1280

J, cm4 17743.5

IPE 200
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𝟐

 

 

=4439.75 
Ru=Vu=4439.75 

N=K=2.05cm 

 

 
 

𝑵

𝑫
=0.10 

Rn=12407 
Ru<ΦRN  

  
  است  10*100*100انتخاب اول نبشی 
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=110.99kg.cm 
Mn=zFy 

Mn=52473 

𝒏ழ𝝋 𝒏 
  مناسب است

 
استقاده  L100*100*10بنابراين از نبشی 

  می شود 

 
 

  طراحی جوش

Aw=20cm 
Iw=166.6 
Mr=9820.1 kg/cm 

Fut=294.7 𝟐 

Fuv=218.22 𝟐 

Fur=366.6 𝟐 

Fw=0.75*0.6*4200=1890 𝟐 
awe= 6mm 
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  با ستخت کننده
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  60*60ابعاد 

Mu=36.82t-m 
Pu=168.34ton 

  
  

𝑯

𝟐
=30cm  

𝑯

𝟔
=10cm  

𝒎

𝑷
 =

𝟑𝟔.𝟖𝟐∗𝟏𝟎𝟓

𝟏𝟔𝟖.𝟑∗𝟏𝟎𝟑  

10<21 

 
 
 

𝒑𝒎𝒂𝒙
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As=12.56cm 
n=10 
F=20 

a1=3(e-
 𝑩

𝟐
)=-24.6 

a2=
𝟔𝒏𝑨𝒔

𝑫
=525 

a3=-a2(
𝑩

𝟐
=-25724.9 

𝟑
𝟏

𝟐
𝟐 𝟑  

X=32 
Fpmax=186.3 
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   4محاسبه لنگر در ناحيه 
 طرف متکی 

L1/L2=1 
36*2(3/2)=33 
M=0.048*186.3*33*33=9738.27kg.cm 

 
  طرف متکی  3محاسبه لنگر در ناحيه 

10.1/18.3=0.5 
از روی جدول عدد مورد نظر را پيدامی 

 نيمک
  

𝟐
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  طرف متکی  2محاسبه لنگر دز ناحيه 

𝟐
𝟐

 

 
مقدار لنگر بيشينه در رابطه زير ضخامت 

  بيس پليت را می دهد
 

 
  
  

 

  
  

t>4.2=4.5cm  
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   آرايش لچکی ها

  
  

لچکی ها از ورقه های به ارتفاع  برای
سانتی متر استفاده  1سانت و ضخامت  20

  ميشود 
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Fp=
𝟏𝟖𝟎∗𝟏𝟖𝟎

𝟔𝟎∗𝟔𝟎
  

Fp=637.5 
Fpmax<Φfp 
186.3<0.65*637.5 ok 

 

𝟑  

=7131.35kg 
  

T=7131.35KG 
Fmax<ΦFp 

 

 

 

7131.3<3600 ok 
 

  استفاده می شود 12Φ20پس 
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  کنترل استيفنر ها

  
Mu<ΦMn 

  
Ac=At 

(y*600)=((45-y)*600)+3(10*200) 
Y=23.025mm 

Z=4(200*10)(
𝟐𝟎𝟎

𝟐
+45-

23.025)+(600*23.025*11.51) 
Z=11343810.65mm2 
Z=1134381cm2 
9738<0.9*2400*1134381 
14725<2450262960 ok 
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کامپوزيت
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استفاده می ipe 180برای تيرهای فرعی 
  شود 

 
 

Fc=250kg/cm 
n=10  
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  سانتی متر 470طول دهانه 
l/4=117.5cm 
b0=250cm 
bf+16.ts=201.1 
be=be/n=11cm 

 

H=18 

bf=9.1 

Ag=23.9 

Ix=1320
𝟒

 

Iy=101
𝟒

 

 محاسبات

 

y1=20.63    A=7.37 
y2=20.56      A=7.44 
y3=20.56    A=7.44 

 

Ix=5875.57
𝟒

 
Q1=   
370kg/m2 



 

 

126 
 

Q2= 
650KG 

M1=
𝑸𝟏𝑳𝟐

𝟖
 

M1=1.02T.M 

M2=
𝑸𝟐𝑳𝟐

𝟖
 

M2=1.79T.M 

S=
𝑰

𝑪
 

S 𝑪𝑶𝑴𝑷𝑺𝑰𝑻𝑬=286.3
𝟑

 

F1=
𝒎𝟏

𝒔𝑰𝑷𝑬
 

F1=698.3KG/M2 

F2=
𝒎𝟏

𝒔𝑪𝑶𝑴𝑷𝑶𝑺𝑰𝑻𝑬
 

F2=625.2KG/M2 
F1+F2<ΦFy=0.66*2400 
698.3+625.2=1325.5 
1325.5<1580 ok 

 کنترل لرزش و خيز

 

n=10/3=3.3 



 

 

127 
 

 
𝑰 = 𝟏𝟑𝟐𝟎 +

𝟑. 𝟑

𝟏𝟐
∗ 𝟏𝟎𝟑 + 𝟐𝟑. 𝟗 ∗ (𝟏𝟕. 𝟏 − 𝟗)𝟐 + 𝟑𝟑 ∗ (𝟐𝟑

− 𝟏𝟕. 𝟏)𝟐 

I=4311 

 
𝟐

𝟔
 

 
0.14<1.32 OK 

 
𝟓 ∗ 𝟑. 𝟕 ∗ 𝟒𝟕𝟐𝟒

𝟑𝟖𝟒 ∗ 𝟐 ∗ 𝟏𝟎𝟔 ∗ 𝟏𝟑𝟐𝟔
+

𝟓 ∗ 𝟔. 𝟓𝟎 ∗ 𝟒𝟕𝟐𝟒

𝟑𝟖𝟒 ∗ 𝟐 ∗ 𝟏𝟎𝟔 ∗ 𝟒𝟑𝟏𝟏
+ 𝟎. 𝟏𝟒 

 

1.6<1.9 OK 
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برشگير طراحی
Fc=250kg/ 𝟐

As=45.9 𝟐

Fy=3600kg/ 𝟐

Ac=be*t

100*10=1000 𝟐

Vhu=min(0.85*Fc*Ac,As*Fy)
Vh=(212500,165240)
Vhu=165240kg

𝑸𝒏 = 𝐦𝐢𝐧(𝟎. 𝟓𝑨𝒔𝒂ඥ𝒇𝑬𝒄, 𝑹𝒈𝑹𝒑𝑨𝒔𝒂𝑭𝒖)

Asa=0.78*1.6*1.6=2.01 𝟐

Ec=254690kg/ 𝟐

Qn=min(8019,6783)
Qn=6783
Vhu<ΦVhn=NQ
165240<6783*N
N>24.3
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  سانتی متر است 30فاصله هر کدام از هم 

 
 کنترل ارتعاش

 

 
L=4.7m 

g=9.81 
E=2* 

I=4311* 
Q=6300n/m 

f=8hz ok 
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T=Ry*Fy*Ag 
T=130752KG 

 در نظر می گيريم 1.5ضخامت ورق را 
a=0.65cm  

T<ΦRn  
130752<0.75(5344.92Lw) 
Lw=50 

 کنترل برش قالبی 
T<0.75Fu*b*t+0.9Fy*Lw*t 
218160>130752 ok 

 
 

کنترل تنش در عرض ورق 
 ويتمور

Bv=b+2Lw*tan30 
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Bv=62cm>50cm 
Ag=Ae=Bv.t=62*1.5=74.4 

 
Ru<ΦRn=min(0.9fy*Ag,0.75*Fu*Ae) 
(160704,200880) OK 

محاسبه طول ورق وسطی در 
 مهاربند

2*50+8+2*1=110CM 

کنترل کمانش موضعی ورق 
 وسطی در بادبند:

𝒘

𝒚
 

33.3<1.4(28.8) OK 
USE PLATE 
110*75*1.5 

 
 
 

و  طراحی اتصال بادبند تير
 ستون 
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ᇱ  

H=320 
L=536 
α=30.8 

 
 

𝒚  

 
TX=112310.7KG 
TY=66950.6KG 

𝒏 
 

112310<1302Lw 
Lw>86.2=90cm 

𝒏 
 

66950.6<1302Lw 
Lw>51.4=55cm 

USE PLATE  
90*55*1.5 
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 خيز تير ورقکنترل 
PG20*10 
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سطح بارگيری تير محاسبه 
مورد نظر جهت محاسبه خدمت 

 پذيری 
بر تن 0.784هر قسمت =بار 

 تمربع اس

 

0.784*6.6=5.17/M2 
5.17T/M2=51.7KG/CM2 

 
 باری که روی تير استکل 

 

 OK     
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 لرزش
 
 

 

 
L=3.1m 

g=9.81 

E=2* 

I=6802.7* 
Q=24KG/cm2 

84>5 OK  
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 دريفت کنترل 



DRIFT Diaphragm Center of Mass Displacements
ENX Story Diaphragm Load Case/Combo UX

mm

Story5 D1 ENX 66.895 0.00384 X 0.00500
Story4 D1 ENX 54.601 0.00469 Y 0.00571
Story3 D1 ENX 39.603 0.00480
Story2 D1 ENX 24.235 0.00489
Story1 D1 ENX 8.598 0.00269

Diaphragm Center of Mass Displacements
DRIFT Story Diaphragm Load Case/Combo UY
ENY mm

story5 D1 ENY 12.521 0.00060
story4 D2 ENY 10.609 0.00079
story3 D3 ENY 8.096 0.00090
story2 D4 ENY 5.218 0.00088
story1 D5 ENY 2.41 0.00075

Diaphragm Center of Mass Displacements
DRIFT Story Diaphragm Load Case/Combo UX
EPX mm

story5 D1 EPX 66.992 0.00383
story4 D2 EPX 54.728 0.00471
story3 D3 EPX 39.663 0.00481
story2 D4 EPX 24.264 0.00489
story1 D5 EPX 8.619 0.00269

Diaphragm Center of Mass Displacements
DRIFT Story Diaphragm Load Case/Combo UY
EPY mm

story5 D1 EPY 12.225 0.00059
story4 D2 EPY 10.334 0.00077
story3 D3 EPY 7.88 0.00088
story2 D4 EPY 5.074 0.00085
story1 D5 EPY 2.348 0.00073



Max Loc X Max Loc Y Max Loc Z

mm mm mm

Story5 ENX
Diaph D1
X

0.003883 0.003849 1.009 35 3100 -1200 15800

Story4 ENX
Diaph D1
X

0.004694 0.004687 1.002 29 9900 13350 12600

Story3 ENX
Diaph D1
X

0.004837 0.004804 1.007 36 1100 -1200 9400

Story2 ENX
Diaph D1
X

0.004983 0.004891 1.019 36 1100 -1200 6200

Story1 ENX
Diaph D1
X

0.002705 0.002686 1.007 32 5800 0 3000

Max Loc X Max Loc Y Max Loc Z

mm mm mm

Story5 ENY
Diaph D1
X

0 0 0 0 0 0 0

Story5 ENY
Diaph D1
Y

0.000678 0.000591 1.15 2 0 9150 15800

Story4 ENY
Diaph D1
Y

0.000931 0.000772 1.152 2 0 9150 12600

Story3 ENY
Diaph D1
Y

0.001077 0.000885 1.154 2 0 9150 9400

Story2 ENY
Diaph D1
Y

0.001069 0.000862 1.57 2 0 9150 6200

Story1 ENY
Diaph D1
Y

0.000904 0.000741 1.156 2 0 9150 3000

Story

Story
Load

Case/Com
bo

Item Max Drift Avg Drift Ratio Label

Load
Case/Com

bo
Item Max Drift Avg Drift Ratio Label



Story
Load 

Case/Com
Item Max Drift Avg Drift Ratio Label Max Loc X Max Loc Y Max Loc Z

mm mm mm

Story5 EPX
Diaph D1 
X

0.003932 0.003807 1.033 29 9900 13350 15800

Story4 EPX
Diaph D1 
X

0.00485 0.0047 1.032 29 9900 13350 12600

Story3 EPX
Diaph D1 
X

0.004936 0.004807 1.027 29 9900 13350 9400

Story2 EPX
Diaph D1 
X

0.004951 0.004886 1.013 29 9900 13350 6200

Story1 EPX
Diaph D1 
X

0.002803 0.002698 1.039 29 9900 13350 3000

Story
Load 

Case/Com
bo

Item Max Drift Avg Drift Ratio Label Max Loc X Max Loc Y Max Loc Z

mm mm mm

Story5 EPY
Diaph D1 
Y

0.000612 0.000593 1.033 22 13600 0 15800

Story4 EPY
Diaph D1 
Y

0.000786 0.000765 1.027 2 0 9150 12600

Story3 EPY
Diaph D1 
Y

0.000907 0.000875 1.037 2 0 9150 9400

Story2 EPY
Diaph D1 
Y

0.0009 0.000848 1.062 2 0 9150 6200

Story1 EPY
Diaph D1 
Y

0.000762 0.000732 1.041 2 0 9150 3000



.
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Column Elevation Table

STEEL COLUMN MATERIAL LIST

COLUMN ID SECTION
NET LENGTH 

(M) NUMBERS
TOTAL LENGTH

(M)
TOTAL WEIGHT

(MTON)

SC1A BOX250*250*15 6.400 15 96.000 7,292.00

SC1B P.BPX200*15 9.600 15 144.000 8,750.40

SC2A BOX250*250*15 6.400 4 25.600 1,944.53

SC2B P.BPX200*15 9.600 4 38.400 2,333.44

SC2C BOX150X10 3.200 4 12.800 388.91

STEEL BEAM MATERIAL LIST

BEAM ID SECTION DEPTH (M) NET LENGTH (M) NUMBERS TOTAL LENGTH(M)
TOTAL WEIGHT

(MTON)

SB1 IPE200 200 MM 4.020 1 4.020 58.16

SB2 IPE200 200 MM 2.900 7 20.300 292.97

SB3 PG 20*10 215 MM 2.900 24 69.600 3,092.72

SB4 PLATE GRIDER  
300*10+250*15

330 MM 2.840 1 2.840 152.98

SB5 IPE200 200 MM 2.400 10 23.960 345.68

SB6 IPE240 240 MM 3.000 1 3.000 59.40

SB7 IPE240 240 MM 3.940 4 15.800 312.65

SB8 IPE240 240 MM 0.900 1 0.900 17.82

SB9 PG 20*10 215 MM 0.900 3 2.700 119.98

SB10 PLATE GRIDER  
300*10+250*15

330 MM 0.880 1 0.880 46.97

SB11 IPE220 220 MM 5.400 1 5.400 91.29

SB12 IPE270 270 MM 5.400 3 16.200 376.35

SB13 PG 20*10 215 MM 5.380 1 5.380 238.72

SB14 IPE270 270 MM 4.100 5 20.500 476.49

SB15 IPE180 180 MM 4.640 5 23.240 281.39

SB16 IPE240 240 MM 4.500 3 13.500 267.30

SB17 PLATE GRIDER  
300*10+250*15

330 MM 4.460 10 44.500 2,388.64

SB18 PG 20*10 215 MM 2.500 8 20.000 888.71

SB19 IPE240 240 MM 4.640 17 79.040 1,565.18

SB20 IPE270 270 MM 4.640 3 13.940 324.24

SB21 IPE200 200 MM 4.100 11 45.100 650.89

SB22 IPE160 160 MM 4.100 5 20.500 208.66

SB23 IPE240 240 MM 4.100 4 16.400 324.72

SB24 PG 20*10 215 MM 4.500 2 9.000 399.92

SB25 IPE240 240 MM 2.500 2 5.000 99.00

SB26 IPE140 140 MM 0.940 5 4.740 39.35

SB27 IPE140 140 MM 1.700 5 8.480 70.39

SB28 IPE140 140 MM 1.380 5 6.880 57.12

SB29 IPE140 140 MM 4.020 1 4.020 33.47

SB30 IPE140 140 MM 2.520 2 5.060 42.02

STEEL BRACE MATERIAL LIST

BRACE ID SECTION NET LENGTH (M) NUMBERS TOTAL LENGTH(M)
TOTAL WEIGHT

(MTON)

SBR1 2UNP80-D8 5.360 37 198.320 2,279.71

SBR2 2UNP80-D8 5.820 37 215.000 2,471.32

SBR3 2UNP120-D10 5.360 1 5.360 94.46

SBR4 2UNP120-D10 5.820 1 5.820 102.40

SBR5 2UNP80-D8 3.420 7 23.920 275.00

SBR6 2UNP120-D10 3.420 1 3.420 60.23
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بادبنѧѧѧѧѧد نمѧѧѧѧѧای جѧѧѧѧѧا نقشѧѧѧѧѧه

مهنѧѧدس :نѧѧام
سѧѧѧѧѧولا پѧѧѧѧѧيران محمدحسѧѧѧѧѧين

فѧѧѧѧѧѧاز2 نقشѧѧѧѧѧѧه
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22.0
6.0

C23 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

263 105.11 3.64699Assembly
264 80.22 1.44645Assembly
265 41.61 1.54817Assembly
C1 942.01 13.06000Assembly
C6 942.01 13.06000Assembly
P5 212.04 0.9900Assembly
P6 35.61 0.6550Assembly

38.4 2358.5Total

C.23DWG NO: SCALE: REV:1:10

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A2

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

1 C23Nos. COLUMN REQUIRED AS DRAWN MARKED
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C23 E-F/2
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1 C27Nos. COLUMN REQUIRED AS DRAWN MARKED

22.0
6.0

C27 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

942.0c2 FLT20*250 S235 4 6000 13.0
53.0p3 PL15*500 St-37 1 900 0.9

13.9 995.0Total

GRID LOCATION
C27 E-F/2

C.27DWG NO: SCALE: REV:1:7.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4



CONN.101DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A3
1 CONN1Nos. PLATE REQUIRED AS DRAWN MARKED

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

22.0
6.0

CONN101 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

54.7conn1 FLT50*200 S235JR 1 800 0.4
0.4 54.7Total

GRID LOCATION
CONN10 D-E/1
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CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

1 CONN1Nos. PLATE30 REQUIRED AS DRAWN MARKED

GRID LOCATION
CONN10 D-E/1

22.0
6.0

CONN105 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

50.9conn5 30*270 St-37 1 800 0.5
0.5 50.9Total

CONN.105DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE
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CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

22.0
6.0

C34 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

244 378.71 8.24436Assembly
C4 942.01 13.06000Assembly
C32 3.91 0.0100Assembly
CONN101 54.71 0.4800Assembly
CONN105 50.91 0.5800Assembly

22.1 1430.3Total

1 C34Nos. COLUMN REQUIRED AS DRAWN MARKED

Te
kl

a 
St

ru
ct

ur
es

C.34DWG NO: SCALE: REV:1:12.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

GRID LOCATION
C34 D/1



AA

C3

250

20

70

6

6

80
15

0

128122

A - A

Te
kl

a 
St

ru
ct

ur
es

L100*100*10

C.33DWG NO: SCALE: REV:1:7.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4
1 C33Nos. COLUMN REQUIRED AS DRAWN MARKED

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

22.0
6.0

C33 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

285 2.31 0.1150Assembly
286 1.11 0.070Assembly
287 69.41 2.43100Assembly
C3 942.01 13.06000Assembly

15.5 1014.7Total

GRID LOCATION
C33 C/1



103

B828

20
0

B828

10

ALLOCATION TO ASSEMBLIES
Assembly Mark Quantity

272 3
3Total

Te
kl

a 
St

ru
ct

ur
es

B8.28DWG NO: SCALE: REV:1:2

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4
B828 FLT10*200 St-37 102.73 0.05 1.6

All holes are 22mm U.N.O Length & Area & Weight per piece

Mark Profile Grade QTY Length Area Weight

3 Nos. BEAM REQUIRED AS DRAWN MARKED B828



361

B825

20
0

B825

10

B8.25DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4Te
kl

a 
St

ru
ct

ur
es

ALLOCATION TO ASSEMBLIES
Assembly Mark Quantity

269 2
2Total

2 Nos. BEAM REQUIRED AS DRAWN MARKED B825

B825 FLT10*200 St-37 361.02 0.16 5.7
All holes are 22mm U.N.O Length & Area & Weight per piece

Mark Profile Grade QTY Length Area Weight



B824

600

20
0

10 B824

B8.24DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4Te
kl

a 
St

ru
ct

ur
es

B824 FLT10*200 St-37 599.52 0.26 9.4
All holes are 22mm U.N.O Length & Area & Weight per piece

Mark Profile Grade QTY Length Area Weight

ALLOCATION TO ASSEMBLIES
Assembly Mark Quantity

268 2
2Total

2 Nos. BEAM REQUIRED AS DRAWN MARKED B824



600

p9

64
5

14
0

4
1

51
15

0

190 45140 140101060

10
17

0
10

60
0

p9

45

p9 FLT45*600 St-37 600.01 0.83 127.2
All holes are 22mm U.N.O Length & Area & Weight per piece

Mark Profile Grade QTY Length Area Weight

1 Nos. PLATE REQUIRED AS DRAWN MARKED p9

Te
kl

a 
St

ru
ct

ur
es

p.9DWG NO: SCALE: REV:1:7.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

ALLOCATION TO ASSEMBLIES
Assembly Mark Quantity

P10 1
1Total
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4
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0

B

B
3
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5
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3
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0

A

A
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0
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29
5
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50
0

186

49
0
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3
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10
11

3

P10

10

30
5

169

29
5

115

11
5

0

185

49
0

17
6

17
6

17
6

10

12
5

115

11
5

0

11
3

10
10

10

3
10

10

540

60
0

17
6

4545
20

0

20
0

268

20
0

273272

271

270

268

20
0

4545

B - B

26910

200
274

272

11
7

36
1

10
10

3

45

45200

273

A - A

1

272

1

269

44
3

199

11
3

10
36

1
10

10
3

144

1991

GRID LOCATION
P11 E-F/1-2

Te
kl

a 
St

ru
ct

ur
es

22.0
6.0

P11 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

268 18.82 0.3600Assembly
269 11.32 0.2361Assembly
270 1.81 0.1115Assembly
271 1.61 0.0100Assembly
272 4.83 0.0103Assembly
273 3.52 0.1113Assembly
274 1.81 0.1117Assembly
P10 127.21 0.8600Assembly

2.0 170.9Total

1 P11Nos. PLATE REQUIRED AS DRAWN MARKED

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

BOLTM20*75-8.8XOX
Shop Bolts

12
NUTM20-GR8-HEX
WASHERM20-FLAT-E

12
12

+
+

P.11DWG NO: SCALE: REV:1:12.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4



268

271

C25

268

272

273

272

269

274

273

272

270

269

P10

22.0
6.0

C26 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

266 1695.61 15.90Assembly
268 18.82 0.3600Assembly
269 11.32 0.2361Assembly
270 1.81 0.1115Assembly
271 1.61 0.0100Assembly
272 4.83 0.0103Assembly
273 3.52 0.1113Assembly
274 1.81 0.1117Assembly
P10 127.21 0.8600Assembly

18.0 1866.5Total

1 C26Nos. COLUMN REQUIRED AS DRAWN MARKED

Te
kl

a 
St

ru
ct

ur
es

C.26DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

BOLTM20*75-8.8XOX
Shop Bolts

12
NUTM20-GR8-HEX
WASHERM20-FLAT-E

12
12

+
+

GRID LOCATION
C26 E-F/2
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CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

22.0
6.0

2 3
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

2.81 FLT5*120 St-37 2 301 0.2
142.0B85 FLT15*250 St-37 2 2411 2.6
56.8B88 FLT10*300 St-37 1 2410 1.5

4 4.21 0.2120Assembly
5 4.21 0.2120Assembly

4.7 210.0Total

2DWG NO: SCALE: REV:1:7.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A3

GRID LOCATION
2 B-C/1

3 2Nos. BEAM REQUIRED AS DRAWN MARKED
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GRID LOCATION
248 E-F/3

248DWG NO: SCALE: REV:1:10

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A3Te
kl

a 
S

tru
ct

ur
es

1 248Nos. BEAM REQUIRED AS DRAWN MARKED

22.0
6.0

248 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

5.53 FLT5*90 S275 8 196 0.3
141.3B811 FLT10*200 St-37 2 4500 3.8
70.5B812 FLT10*200 St-37 1 4493 1.9

6.0 217.3Total

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY



300

5
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kl
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es

1 281Nos. COMPOSITE BEREQUIRED AS DRAWN MARKED

22.0
6.0

281 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

275 72.11 2.73800Assembly
2.7 72.1Total

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

281DWG NO: SCALE: REV:1:10

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

GRID LOCATION
281 A-B/3-4



4

50
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es

90 Nos. NELSON REQUIRED AS DRAWN MARKED 4

4DWG NO: SCALE: REV:1:2

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

ALLOCATION TO ASSEMBLIES
Assembly Mark Quantity

275 30
276 30
277 30

90Total

4 D16 S275 50.090 0.00 0.1
All holes are 22mm U.N.O Length & Area & Weight per piece

Mark Profile Grade QTY Length Area Weight



10
0

GRID LOCATION
284 A-B/3-4

Te
kl

a 
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ct

ur
es

1 284Nos. COMPOSITE BEREQUIRED AS DRAWN MARKED
284DWG NO: SCALE: REV:1:12.5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

22.0
6.0

284 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

276 72.11 2.73800Assembly
277 72.11 2.73800Assembly
281 72.11 2.73800Assembly

8.1 216.4Total

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

tor10@20
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1 C13Nos. COLUMN REQUIRED AS DRAWN MARKED

GRID LOCATION
C13 E/4

22.0
6.0

C13 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

C14 1695.64 4.06000Assembly
15.9 1695.6Total

C.13DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY
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22.0
6.0

C1 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

C2 942.04 3.36000Assembly
13.0 942.0Total

1 C1Nos. COLUMN REQUIRED AS DRAWN MARKED

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

C.1DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

GRID LOCATION
C1 B/2
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1 C1Nos. COLUMN REQUIRED AS DRAWN MARKED

22.0
6.0

C1 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

C2 706.54 3.26000Assembly
12.8 706.5Total

C.1DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

GRID LOCATION
C1 B/2

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY
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1 C1Nos. COLUMN REQUIRED AS DRAWN MARKED

CONNECTED ASSY.NOS.BOLT SIZE
BOLT LIST FOR ONE ASSEMBLY

C.1DWG NO: SCALE: REV:1:5

CONTRACTOR:

PROJECT: Tekla Model

CLIENT:
NO: 500-103

TITLE:
Title 1
Title 2
Title 3

REV DESCRIPTION DWN CHK DATE

A4

22.0
6.0

C1 1
mm U.N.OAll Welds Are:
mm U.N.O

MATERIAL LIST FOR ASSEMBLY
Mark Profile Material LengthNo. Area Weight

Nos. RQD

All Holes Are:GENERAL NOTES:

C2 706.54 3.26000Assembly
12.8 706.5Total

GRID LOCATION
C1 B/2
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 )پيش براورد می باشد  ه صرفا برایرمت اين(



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 1
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
0 ( ? ) 8 BEAM F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
1 1 0 P L A T E F L T 5 * 1 2 0 1 0 0 . 8 1 4 . 1
2 3 BEAM F L T 1 5 * 2 5 0 1 0 1 4 . 0 6 3 0 . 0
3 3 P L A T E F L T 5 * 1 2 0 1 0 0 . 5 8 . 5
4 3 P L A T E F L T 5 * 1 2 0 1 0 0 . 7 1 2 . 7
5 3 P L A T E F L T 5 * 1 2 0 1 0 0 . 7 1 2 . 7
6 5 BEAM F L T 1 5 * 2 5 0 1 0 4 1 . 0 1 8 9 3 . 6
7 8 BEAM F L T 1 5 * 2 5 0 1 0 4 3 . 1 1 9 5 8 . 2
8 2 BEAM I PE 3 0 0 0 0 2 . 0 6 9 . 6
9 1 BEAM I PE 2 0 0 0 0 0 . 7 0 . 0
1 0 1 BEAM I PE 2 7 0 0 0 0 . 9 0 . 0
1 1 1 BEAM I PE 2 0 0 0 0 3 . 0 8 4 . 5
1 2 3 BEAM I PE 2 2 0 0 0 9 . 9 2 9 5 . 9
1 3 1 BEAM I PE 2 2 0 0 0 3 . 3 0 . 0
1 4 1 BEAM I PE 1 4 0 0 0 1 . 6 0 . 0
1 5 1 BEAM I PE 2 0 0 0 0 2 . 2 6 1 . 0
1 6 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 7 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 8 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 9 1 BEAM I PE 1 4 0 0 0 1 . 3 3 0 . 8
2 0 2 BEAM I PE 3 0 0 0 0 6 . 8 2 4 0 . 7
2 1 1 BEAM I PE 2 0 0 0 0 2 . 3 6 3 . 6
2 2 1 BEAM I PE 2 7 0 0 0 3 . 1 0 . 0
2 3 1 BEAM I PE 2 0 0 0 0 3 . 1 8 7 . 2
2 4 1 BEAM I PE 2 4 0 0 0 3 . 8 0 . 0
2 5 3 BEAM I PE 2 7 0 0 0 1 2 . 7 4 2 0 . 3
2 6 2 BEAM I PE 2 0 0 0 0 4 . 1 1 1 5 . 5
2 7 2 BEAM I PE 2 0 0 0 0 4 . 1 0 . 0
2 8 2 BEAM I PE 2 4 0 0 0 9 . 8 3 0 9 . 8
2 9 1 BEAM I PE 2 4 0 0 0 4 . 9 0 . 0
3 0 1 BEAM I PE 2 7 0 0 0 5 . 5 1 8 3 . 4
3 1 1 BEAM I PE 2 2 0 0 0 4 . 5 1 3 4 . 9
3 2 2 BEAM I PE 2 7 0 0 0 8 . 3 2 7 7 . 1
3 3 1 BEAM I PE 2 7 0 0 0 4 . 2 0 . 0
3 4 1 BEAM I PE 2 2 0 0 0 3 . 4 1 0 2 . 2
3 5 1 BEAM I PE 1 4 0 0 0 2 . 5 5 7 . 8
3 6 3 BEAM I PE 1 8 0 0 0 9 . 5 2 4 9 . 7
3 7 1 BEAM I PE 1 8 0 0 0 3 . 2 8 4 . 0
3 8 1 BEAM I PE 2 4 0 0 0 4 . 1 1 2 9 . 9
3 9 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
4 0 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
4 1 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
4 2 1 BEAM I PE 3 0 0 0 0 3 . 3 1 1 4 . 4
4 3 1 BEAM I PE 3 0 0 0 0 3 . 3 0 . 0
4 4 1 BEAM I PE 2 0 0 0 0 2 . 2 6 1 . 0
4 5 1 BEAM I PE 1 8 0 0 0 2 . 0 5 2 . 0
4 6 1 BEAM I PE 3 0 0 0 0 2 . 8 9 9 . 8
4 7 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
4 8 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
4 9 1 BEAM I PE 1 8 0 0 0 1 . 7 4 4 . 7
5 0 1 BEAM I PE 1 4 0 0 0 1 . 5 3 5 . 3



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 2
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
5 1 1 BEAM I PE 2 0 0 0 0 2 . 2 6 1 . 0
5 2 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
5 3 1 BEAM I PE 1 8 0 0 0 2 . 0 5 2 . 0
5 4 1 BEAM I PE 2 4 0 0 0 4 . 2 1 3 4 . 3
5 5 1 BEAM I PE 2 7 0 0 0 4 . 9 1 6 2 . 6
5 6 2 BEAM I PE 2 7 0 0 0 9 . 5 3 1 5 . 1
5 7 1 BEAM I PE 2 7 0 0 0 4 . 8 1 5 8 . 9
5 8 1 BEAM I PE 2 2 0 0 0 4 . 0 1 1 8 . 7
5 9 2 BEAM I PE 2 2 0 0 0 7 . 7 2 3 0 . 1
6 0 2 BEAM I PE 2 2 0 0 0 7 . 8 2 3 2 . 1
6 1 1 BEAM I PE 2 0 0 0 0 3 . 1 0 . 0
6 2 3 BEAM I PE 2 0 0 0 0 9 . 2 2 5 7 . 3
6 3 1 BEAM I PE 2 0 0 0 0 3 . 1 8 6 . 6
6 4 1 BEAM I PE 1 4 0 0 0 2 . 2 5 0 . 9
6 5 3 BEAM I PE 1 6 0 0 0 7 . 5 1 8 3 . 2
6 6 1 BEAM I PE 1 6 0 0 0 2 . 5 0 . 0
6 7 1 BEAM I PE 1 4 0 0 0 2 . 2 4 9 . 6
6 8 1 BEAM I PE 2 0 0 0 0 3 . 0 8 4 . 5
6 9 3 BEAM I PE 2 2 0 0 0 9 . 9 2 9 5 . 9
7 0 1 BEAM I PE 2 2 0 0 0 3 . 3 0 . 0
7 1 1 BEAM I PE 1 4 0 0 0 2 . 2 4 9 . 6
7 2 1 BEAM I PE 2 0 0 0 0 3 . 0 8 4 . 5
7 3 3 BEAM I PE 2 2 0 0 0 9 . 9 2 9 5 . 9
7 4 1 BEAM I PE 2 2 0 0 0 3 . 3 0 . 0
7 5 1 BEAM I PE 2 0 0 0 0 3 . 1 0 . 0
7 6 1 BEAM I PE 2 0 0 0 0 3 . 1 0 . 0
7 7 2 BEAM I PE 2 0 0 0 0 6 . 2 1 7 1 . 5
7 8 1 BEAM I PE 2 0 0 0 0 3 . 1 8 6 . 6
7 9 1 BEAM I PE 2 0 0 0 0 3 . 5 9 8 . 4
8 0 1 BEAM I PE 2 2 0 0 0 3 . 9 0 . 0
8 1 1 BEAM I PE 2 2 0 0 0 4 . 0 1 1 8 . 7
8 2 1 BEAM I PE 2 2 0 0 0 3 . 9 1 1 5 . 0
8 3 1 BEAM I PE 2 2 0 0 0 3 . 9 1 1 6 . 0
8 4 1 BEAM I PE 2 0 0 0 0 3 . 5 9 8 . 4
8 5 1 BEAM I PE 2 2 0 0 0 3 . 9 0 . 0
8 6 2 BEAM I PE 2 2 0 0 0 7 . 7 2 3 0 . 1
8 7 1 BEAM I PE 2 2 0 0 0 3 . 9 1 1 6 . 0
8 8 1 BEAM I PE 2 0 0 0 0 3 . 1 8 6 . 6
8 9 2 BEAM I PE 2 4 0 0 0 7 . 4 2 3 4 . 1
9 0 1 BEAM I PE 2 4 0 0 0 3 . 7 0 . 0
9 1 1 BEAM I PE 2 4 0 0 0 3 . 7 0 . 0
9 2 1 BEAM I PE 3 0 0 0 0 3 . 3 0 . 0
9 3 2 BEAM I PE 2 7 0 0 0 5 . 9 1 9 4 . 2
9 4 1 BEAM I PE 2 7 0 0 0 3 . 0 9 8 . 5
9 5 1 BEAM I PE 2 2 0 0 0 2 . 4 7 1 . 9
9 6 1 BEAM I PE 3 0 0 0 0 2 . 8 9 8 . 2
9 7 1 BEAM I PE 2 7 0 0 0 2 . 5 8 3 . 3
9 8 1 BEAM I PE 2 7 0 0 0 2 . 5 0 . 0
9 9 1 BEAM I PE 2 7 0 0 0 2 . 6 0 . 0
1 0 0 1 BEAM I PE 2 2 0 0 0 2 . 1 6 1 . 8
1 0 1 1 BEAM I PE 3 0 0 0 0 3 . 3 1 1 4 . 4



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 3
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 0 2 1 BEAM I PE 2 7 0 0 0 2 . 9 0 . 0
1 0 3 1 BEAM I PE 2 7 0 0 0 3 . 0 0 . 0
1 0 4 1 BEAM I PE 2 2 0 0 0 2 . 4 7 1 . 9
1 0 5 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 0 6 2 BEAM I PE 3 0 0 0 0 1 0 . 2 3 5 9 . 2
1 0 7 1 BEAM I PE 3 0 0 0 0 4 . 6 1 6 3 . 3
1 0 8 1 BEAM I PE 2 7 0 0 0 4 . 6 1 5 3 . 8
1 0 9 1 BEAM I PE 2 2 0 0 0 3 . 8 1 1 2 . 3
1 1 0 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 1 1 1 BEAM I PE 2 0 0 0 0 3 . 4 9 5 . 2
1 1 2 3 BEAM I PE 2 4 0 0 0 1 2 . 2 3 8 6 . 2
1 1 3 1 BEAM I PE 2 4 0 0 0 4 . 1 0 . 0
1 1 4 1 BEAM I PE 3 0 0 0 0 3 . 3 1 1 4 . 4
1 1 5 1 BEAM I PE 2 0 0 0 0 2 . 2 0 . 0
1 1 6 1 BEAM I PE 2 4 0 0 0 2 . 6 8 2 . 0
1 1 7 1 BEAM I PE 2 7 0 0 0 2 . 9 9 7 . 1
1 1 8 1 BEAM I PE 1 6 0 0 0 1 . 8 4 3 . 4
1 1 9 1 BEAM I PE 1 4 0 0 0 1 . 3 3 0 . 8
1 2 0 1 BEAM I PE 3 0 0 0 0 2 . 8 9 8 . 2
1 2 1 1 BEAM I PE 2 4 0 0 0 2 . 3 0 . 0
1 2 2 2 BEAM I PE 2 7 0 0 0 5 . 0 1 6 6 . 5
1 2 3 1 BEAM I PE 2 7 0 0 0 2 . 6 8 4 . 6
1 2 4 1 BEAM I PE 3 0 0 0 0 3 . 3 1 1 4 . 4
1 2 5 1 BEAM I PE 3 0 0 0 0 3 . 3 0 . 0
1 2 6 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 2 7 1 BEAM P L A T E GR I DER 3 0 0 0 . 0 0 . 0
1 2 8 1 BEAM I PE 1 6 0 0 0 1 . 8 4 3 . 4
1 2 9 1 BEAM I PE 1 4 0 0 0 0 . 7 1 5 . 1
1 3 0 2 BEAM I PE 1 4 0 0 0 1 . 2 2 6 . 5
1 3 1 2 BEAM I PE 1 4 0 0 0 1 . 2 2 7 . 0
1 3 2 5 BEAM I PE 1 4 0 0 0 5 . 5 1 2 5 . 6
1 3 3 1 BEAM I PE 1 4 0 0 0 0 . 9 2 0 . 5
1 3 4 2 BEAM I PE 1 4 0 0 0 1 . 6 3 7 . 3
1 3 5 2 BEAM I PE 1 4 0 0 0 1 . 7 3 7 . 8
1 3 6 1 BEAM I PE 2 0 0 0 0 2 . 1 5 7 . 8
1 3 7 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 3 8 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 3 9 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 0 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 1 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 4 2 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 4 3 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 4 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 5 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 4 6 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 4 7 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 8 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 4 9 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 0 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 1 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 5 2 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 4
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 5 3 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 4 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 5 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 6 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 5 7 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 5 8 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 5 9 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 0 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 1 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 6 2 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 6 3 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 4 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 5 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 6 6 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 7 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 6 8 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 6 9 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 7 0 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 7 1 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 7 2 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 7 3 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 7 4 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 7 5 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 7 6 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 7 7 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 7 8 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 7 9 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 0 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 1 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 8 2 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 3 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 4 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 5 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 8 6 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 8 7 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 8 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 8 9 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 9 0 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 9 1 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 9 2 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 9 3 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 9 4 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 9 5 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 9 6 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 9 7 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
1 9 8 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
1 9 9 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
2 0 0 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 0 1 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 0 2 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
2 0 3 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 5
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 0 4 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 0 5 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 0 6 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
2 0 7 1 COLUMN BOX 2 5 0 * 2 5 0 * 1 5 0 0 0 . 0 0 . 0
2 0 8 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 0 9 1 COLUMN BOX 2 5 0 * 2 0 0 0 0 . 0 0 . 0
2 1 0 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 1 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 2 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 3 1 BRACE 2UNP 1 0 0 - D 1 0 0 0 0 . 0 0 . 0
2 1 4 1 BRACE 2UNP 1 0 0 - D 1 0 0 0 0 . 0 0 . 0
2 1 5 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 6 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 7 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 8 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 1 9 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 0 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 1 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 2 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 3 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 4 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 5 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 6 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 7 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 2 8 1 BRACE 2UNP 1 0 0 - D 1 0 0 0 0 . 0 0 . 0
2 2 9 1 BRACE 2UNP 1 0 0 - D 1 0 0 0 0 . 0 0 . 0
2 3 0 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 1 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 2 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 3 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 4 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 5 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 6 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 7 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 8 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 3 9 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 4 0 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 4 1 1 BRACE 2UNP 8 0 - D 8 0 0 0 . 0 0 . 0
2 4 2 1 BEAM F L T 1 5 * 2 5 0 1 0 8 . 2 3 7 8 . 7
2 4 3 1 BEAM F L T 1 5 * 2 5 0 1 0 5 . 4 2 4 4 . 8
2 4 4 1 BEAM F L T 1 5 * 2 5 0 1 0 8 . 2 3 7 8 . 7
2 4 5 1 BEAM F L T 1 5 * 2 5 0 1 0 5 . 4 2 4 4 . 8
2 4 6 1 BEAM F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
2 4 7 1 BEAM F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
C 0 ( ? ) 1 6 COLUMN F L T 2 0 * 2 5 0 1 0 0 . 0 0 . 0
C 1 1 COLUMN F L T 2 0 * 2 5 0 1 0 1 3 . 0 9 4 2 . 0
C 2 2 COLUMN F L T 2 0 * 2 5 0 1 0 2 6 . 0 1 8 8 4 . 0
C 3 2 COLUMN F L T 2 0 * 2 5 0 1 0 2 6 . 0 1 8 8 4 . 0
C 4 1 COLUMN F L T 2 0 * 2 5 0 1 0 1 3 . 0 9 4 2 . 0
C 5 3 COLUMN F L T 2 0 * 2 5 0 1 0 3 9 . 0 2 8 2 6 . 0
C 6 1 1 COLUMN F L T 2 0 * 2 5 0 1 0 1 4 3 . 0 1 0 3 6 2 . 0



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A SSEMB L Y L I S T

T e k l a S t r u c t u r e s P a g e : 6
C o n t r a c t N o : 5 0 0 - 1 0 3 C o n t r a c t N ame : T e k l a Mo d e l D a t e : 0 5 / 0 2 / 2 0 1 9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A s s Mk Q t y N ame P r o f i l e P h a s e L o t A r e a W t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C 7 1 COLUMN F L T 2 0 * 2 5 0 1 0 0 . 0 0 . 0
C 8 1 COLUMN F L T 1 5 * 2 5 0 1 0 6 . 8 3 7 6 . 8
C 9 1 COLUMN F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
C 1 0 1 COLUMN F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
C 2 0 ( ? ) 7 COLUMN F L T 1 5 * 2 5 0 1 0 0 . 0 0 . 0
C 2 2 1 COLUMN F L T 1 5 * 2 5 0 1 0 6 . 8 3 7 6 . 8
C 2 3 1 COLUMN F L T 1 5 * 2 5 0 1 0 6 . 8 3 7 6 . 6
C 2 4 6 1 COLUMN F L T 1 5 * 2 5 0 1 0 4 1 5 . 4 2 2 9 6 9 . 7
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T o t a l s f o r r e p o r t ( 4 3 2 A s s emb l i e s ) 1 2 8 0 . 5 5 9 7 8 2 . 3
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T EK L A S TRUCTURES L i s t : We l d i n g s P a g e : 1
C o n t r a c t N : o : 5 0 0 - 1 0 3 D a t e 0 5 / 0 2 / 2 0 1 9
T i t l e : T e k l a Mo d e l T i me : 2 3 : 1 3 : 2 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T y p e S i z e L e n g t h C r o s s A r e a V o l ume We i g h t

( mm ) ( m ) ( mm2 ) ( cm3 ) ( k g )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A b o v e L i n e :
F i l l e t 6 . 0 1 3 3 2 . 6 9 3 6 . 0 4 7 1 5 8 . 1 3 7 0 . 1 9
F i l l e t 3 . 0 5 6 . 8 8 9 . 0 5 1 2 . 0 4 . 0 1 9

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B e l o w L i n e :
F i l l e t 6 . 0 8 9 . 6 1 0 . 0 1 5 9 1 . 4 1 2 . 4 9 2
F i l l e t 3 . 0 5 6 . 8 8 9 . 0 5 1 1 . 9 4 . 0 1 8
F i l l e t 0 . 0 0 . 0 0 0 . 0 0 . 0 0 . 0 0 0

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TOT A L : 1 5 3 6 . 1 4 9 7 7 3 3 9 0 . 7 2 1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -


