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m Steel Stress Check Information (AISC 360-10) P

St rk Analysis Secti IFE180 . c. .-

oy | T on )L?u) 9 od)‘j O 9 JS.J Strength Ccoand »

Beam | B30 Design Section IPE180

COMBO STATION /----———- MOMENT INTERACTION CHECK----———- / f-MLJ-SHR---MIN-SHE-/

1D LOC RATIO = L¥L + B-MARJ + BE-MIN BRATIO RRTIO S o O S deflection . ;5 WD

UD5t1520 1.0400 0.483(C) = 0.000 + 0.483 + 0.000 0.070 0.000 - R0 I

UDSt1520 1.3000 0.552(C) = 0.000 + 0.552 + 0.000 0.069 0.000 SRS 0 ul.u.o.i \)

UDSt1520 1.5600 0.621{C) = 0.000 + 0.621 + 0.000 0.069 0.000

UDSt1520 1.5600 0.621{(C) = 0.000 + 0.621 + 0.000 0.052 0.000 . . »

UDSt1520 1.8200 0.873{(C) = 0.000 + 0.873 4+ 0.000 0.052 0.000 o P A G )|

UDSt1520 2.0800 0.724{C) = 0.000 + 0.724 + 0.000 0.051 0.000

UDSt1520 2.0800 0.724{C) = 0.000 + 0.724 + 0.000 0.009 0.000 .

UDst1520 2.3400 0.733(C) = 0.000 + 0.733 + 0.000 0.009 0.000 45")"9 )L.’ ""‘5)’ 1

UDSt1520 2.6000 0.742(C) = 0.000 + 0.742 + 0.000 0.008 0.000

UDS5t1520 2.6000 + + B . ool b ess u g Il Lold 2

UDSt1520 2.8600 0.733{(C) = 0.000 + 0.733 + 0.000 0.009 0.000 b G o= oy SR ’

UDSt1520 3.1200 0.724{C) = 0.000 + 0.724 + 0.000 0.009 0.000 3

UDSt1520 3.1200 0.724{C) = 0.000 + 0.724 + 0.000 0.051 0.000 §s AS cud b 4 adli & -

UDSt1520 3.3800 0.673(C) = 0.000 + 0.873 + 0.000 0.052 0.000 9 S &= 8 )'L’ o :

UDstl520 3.6400 0.621{(C) = 0.000 + 0.821 + 0.000 0.052 0.000 7 Al o Ges
[Dvemrr'rtes ] [ Details ]

@ Strength

©) Deflection L ok | [ Cancel |
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Deflection Details)

LLRF and Demand/Capacity Ratio

_ 05 5l aalsl )3 g o o0l Liuled (S Sledll ol W D

Element Details o . ' .
9ML§L‘°L§)“’5}[€‘;"G)¢3}¢>P‘)°54§[&L}L‘°L§ g}
Level | Element | Location (mm) | Combo Element Type Section 1. . =g
. . ol sbme lade 23
A B9Q 2600 UDStD2 | Intermediate Moment Frame | IPE180 g
¢}

L (mm) | LLRF | Stress Ratio Limit
5200.0 1 1

DEFLECTION DESIGN (Combo UDStID2)

Type Consider | Deflection | Limit | Ratio | Status
mm mm
Dead Load Yes 159 433 0.367 OK
Super DL + Live Load Yes 6.3 43.3 0.146 Ok
Live Load Yes 0 14.4 0 oK
Total Load Yes 15.9 217 0.735 oK
Total - Camber Yes 15.9 21.7 0.735 oK

\\w celid g s ol a5
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m Steel Frame Design Overwrites for AISC 360-10 ® 4

ftem Walue |~
M | Cument Design Section IPE36D
02 | Framing Type IMF pled 0l yiedne 90,5 S 1) ol aal ol slo Cod ylgie Cond cpl jo W@
| : - PO (1, o
04 |BRE Beta Factor 1.3 ¥
05 | BRE Beta™Omega Factor 16 RUPR%S u,-"")-b Ja.wg.o.o P ulﬁ S Ls L )-’ ol oold ul.w.’ }{M »
0& | Consider Deflection? Yes =
07 | Deflection Check Type Ratio B
08 | DL Limit, L/ 120
09 | Super DL+LL Limit, L / 120
10 | Live Load Limit, L / 360
11 | Total Limit, L/ 240
12 | Total-Camber Limit, L 240
13 | DL Limit, abs, mm 433
14 | Super DL+LL Limit, abs, mm 433
15 | Live Load Limit, abs, mm 144
16 | Total Limit, abs, mm 213
17 | Total-Camber Limit, abs, mm 217
et To Default Values Rezet To Previous Values
Altems | | Selected tems | | Altems | | Selectsd tems

\\M celid sl e ole sme S

I~ 91BMIJOS 1))
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111 Steel Frame Design Ovenwrites for AISC 360-10 - “E TR T I . oY

ltem Description
~ Deflection limitation for superimposed -
e b dead plus live load. Inputting 120
16 |Total Limit, abs, mm 21.7 means that the limit is LI120. Inputting
- Zero is special, since it means no 2 . . . o
17 | byt s cle) check has to be made for this fem. ‘) P oo Jg-‘a o 2 g 0w )LQA J}b u‘9—-° Cownd UJ‘ o » Q
18 | Specified Camber, mm 0 ;3
19 | Net Area to Total Area Ratio 1 ‘J; oulice S
20 |Live Load Reduction Factor 1 %"b
21 | Unbraced Length Ratio (Major) 0.955763 it JU 090 ool oy i aSl Jdo i 0 &S johailen W@ S
22 | Unbraced Length Ratio (Minor) 7.284E-05 U nbraced ‘ = . " .. (¢}
Sio Cansl gike i SENISIIEE

23 | Unbraced Length Ratio {LTE) ] J OS2SR ) P L_S) .
24 | Effective Length Factor (K1 Maior 1 L Gl 00y S5 Loy dae Length Ratio (minor) :
25 | Effective Length Factor (K1 Minor) 1 ==
26 |Effective Length Factor (K2 Major) 1
27 | Effective Length Factor (K2 Minor) 1 i
28 | Effective Length Factor (K LTE) 1
29 | Moment Coefficient (Cm Major) 1
A0 [ Moment Coefficient (Cm Minar) 1 -
31 || Bending Coeficient (Ch) 2861722 Explanation of Color Coding for Values
32 | NonSway Momert Factor (B1 Major) | s Blue: All selected tems are program
A Rl 11 i C i (1 B o) El determined

Black: Some selected tems are user

Set To Default Values Reset To Previous Values defined
Alltems | | Selected tems | | altems | | Selectedtems | s sl deEclelan oy
the current seszion

\\w Selid (gl Olyes ple 5le S
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m Steel Frame Design Overwrites for AISC 360-10

« g - - |
|

ftem Value
30 | Moment Coefficient (Cm Minor) 1
31 | Bending Coefficient {Ch) 2ER1723
32 | NonSway Moment Factor (B1 Major) 1
33 | MNonSway Moment Factor (B1 Minor) 1
3 | Sway Moment Factor (B2 Major) 1
35 | Sway Moment Factor (B2 Minar) 1
36 | Reduce HSS Thickness? Mo
37 |HS5 Welding Type SAW
32 | Yield stress, Fy, MPa 235
33 |Expected to specified Fy ratio, Ry 1.2
40 | Compressive Capacity, Pnc, kM 11066135
41 | Tensile Capacity, Pnit, kN 1537605
42 | Major Bending Capacity, Mn3, kN-m 2155185
43 | Minor Bending Capacity, MnZ2, kkN-m 40,3565
44 | Major Shear Capacity, V2, kN 406.08
45 | Minor Shear Capacity, Vn3. kN hd 7 9042
46 | Demand/Capacity Ratio Limit 1

m

1

(21 b oleXb
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ETABS 2015 Steel Frame Design
AISC 360-10 Steel Section Check (Strength Summary)

Element Details
Level | Element | Location (mm) | Combo Element Type Section | Classification
StoryB BS8 5070 UDSts25 | Intermadiate Moment Frama | IPEIED Seismic HD
LLRF and Demand/Capacity Ratio
L{mm) | LLRF | Stress Ratio Limit
5200.0 1 1
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Direct Analysie | General 2nd Order | Tau-b Varlable
Stiffness Reduction Factors
aP /P, aP . /P, Te EA factor | El factor
a a 1 0.8 0.8
Seismic Parameters
Ignore Seismic | Ignore Special
Code? EQ Load? Plug Welded? | SDC | ’ Rho Sps R ’ Lo Y ‘ Cy
e Ma [ Yas [ D [ 1 [1.2[1.05 B [ a ] 5
Design Code Parameters
ﬂl -] ﬂl [ lﬁ ™ m TF ﬂl W lﬁ R m NT
0.a 0.9 0.8 0.75 0.8 1 1
\\“*‘“" n Seld gl

L o (9 9 (21 5b WM

03,51 4ol pal ;o 00l iy ya5 Oledbl j5 Coond pl jo W
6L‘°9)-4<571~WW9°;“—§>Q‘9M45W‘°M
sy alxil |y 21

Olyes ple 3l SHL
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b b g wo)e

Stress Check forces and Moments
P (kM) Myzz (KN-mj) Myzz (kN-m) Wuz [KINj Wuz [kIN) Ty (kN-m)
507D 0 -145.2281 0 230028 0 0. D0

Location (mm}

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

L Factor K4 Kz B4 B: Cm
Major Banding 0.958 1 1 1 1 1 o . . & © R »
Minar Banding 0 1 1 1 1 ] x> ‘5)‘9 T 9 PR T S Lgub 9 ‘J"““ —ound u" e

A0S S adaia ZIY L 1) los ol aulgis  iws 0sS o comlie |

Parameters for Lateral Torsion Buckling

Lin K Cn S Gl ewlin alade
1 1 2 662 a ’ ’ I
Demand/Capacity (DIC) Batig. Ean.{H1-1b) ol 00 salo QL.W Y SRt )Lg‘.e J3.b o= o 49 »
DVC Ratic = [Pei2Pa ) + (Mrsz Mgz | + {Mrzz iMozz )
0.685 = D+0855+0 »

S ‘L;"’b_s"“""’“" u.»...al.of LSL‘” )M‘)l) w).a L (G LSL“ Cound o

Axial Force and Capacities

I~ 91BMIJOS 1))

End Reaction Major Shear Forces

Py Force (kM) wPpp Capacity (kM) @Pnt Capacity (kM)
0 1108.6138 1537805
Moments and Capacities
My Moment (kN-m) whp Capacity (kN-m) @My No Lten (KN-mi)
Major Bending 1482281 2155185 215.5185
Minor Banding 0 40. 3835
Shear Design
Vu Force (kM) w¥p Capacity (kM) Stress Ratio
Major Shear 3a.e0eg 406,02 D.219
Minor Shear i 547 2542 ]

Left End Reaction {kM)

Load Combo

Right End Reaction {(kN) Load Combo

-120.7881

UDEHE49 130.6782

UDsH349

Olyes ple 5le S
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Material Properties

E‘ f,(MPa) | R, a

Easss Fomtoo 51U gygim

{ASCE 12.4.3.2(5) {1.2+0.2*Sds)*D + 1.0°L + Omagal*Qs)

Stress Check forces and Moments

Location (mm) | P (kN) | M,o(kN-m) | M. (kN-m) | V., (kN) | V.(kN) | T,(kN-m)

o 53300578 i} 8] o 0 Q
Axial Force & Biaxial Moment Design Factors (H1-1a) d“ )‘)9‘ |‘:)J 9 °‘>5'? g_s")‘?u LS)W )Lf LCb Qﬁ""“" L)"‘ LS‘J’ -
L Factor K K- B, E- G .A.;S GA f‘)b )l{ Qi‘ é‘ﬁ ‘) LQJ:" ‘.S‘J:SLO?‘ Q)jao
kajor Bending 0.803 1 1 1 1 1
Minor Banding 0,803 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L K i Cp
0.803 1 21866

Demand/Capacity (D/C) Ratioc Eqgqn.(H1-1a)

DIC Ratio = (PP} + (BI9MM 22 /M 2 ) + (BI9)(M o
M=)
0.963 = DOE3+0+0
Axial Force and Capacities
P ,Force (kN) ¢ P .. Capacity (kN) ¢P . Capacity (kN)
63300578 B5T4. 6572 TE14
Moments and Capacities
M, Moment {kN-m) &M, Capacity (kN-m) M, No L rgp (KN-m)
Major Bending [ 1770255 1770.255
Minor Bending 0 307 8056

oo Celd Lglow Olyes ole il S50

IneY aIRMIJOS 1S))



Material Properties

E (MPa)

f,(MPa) R, a

200000

235

1.2 MNA

Stress Check forces and Moments

3 9o%0 (5B (9 gaw

Location (mm) | P,(kN) | M (kN-m)

M .2: (kN-m) Vi (kN) | V.s(kN)

T.(kN-m)

3530 -960.1378 21.8575

-0.3071 0 0

-0.0011

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

L Factor

K,

K:

B1 52 Cm

Major Eending 0.929

1

1

1 1 1

Minor Bending 0.929

1

1

1 1 1

Parameters for Lateral Torsion Buckling

Lin

K

Ce

0.929

1

1.914

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

D/C Ratio = (PP} + (B/9N(M (22 /M a2 ) + (B/9)(M 22
M 22 )
0.B88 = 074 +0.143 + 0.004

Lf‘)bgs‘w)idﬁé)ﬁ’“)l%%«sﬁé‘ﬁuQWQ%‘ o
g (o

Olyes ple 3l SHL
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Stress Check forces and Moments

Location (mm) | P, (kN} Mz (KN-m}

M. (KN-m) | V.. (kN) | V.:(kN)

T.(kN-m)

29449 -343.1950 -1.0263

-0.1947 -0.8468 -0.0661

0.2147

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

L Factor K, K. B, B: C.
Major Bending 0.5 1 1 1 1 1
Minor Bending 0.67 1 1 1 1 1

Parameters for Lateral Torsion Buckling

Lll:b

K I

Ce

1

1

1.363

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

D/C Ratio = (P /P.:)+ (8/9)(M 35 /M 53) + (8/9)(M 22
M )
0.61= 0.584 + 0.021 + 0,005
Axial Force and Capacities
P.Force (kN) ¢P .. Capacity (kN) &P . Capacity (kN)
3431959 587 9058 862 92

L o ylge

Gors sl Al L o I o> iS5 Lo a Ly W
ol Slpw b & wgd oo (b (sl
Js.w

Olyes ple 3l SHL
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I oeractive Comporite Beam Desi and Reie 15 26010 - -
s - . g

Acceptable Designs Results for
Beam |[B177 at Sto StoryT Last Analysis | IPE140
Section Shear Studs Camber Ratio ¥ — .
IPE140 5 0 0.961 Percent Comp. Stren
gth Checks o o © . »
sl 5 Sledlbl ples Lxi] 5o
e e Factored Design Ratio N T .
w‘ oduo‘ g.«ujj.uow
Camber 0.00= Shear at Ends (kN} 19.4123 81.8103 0.237 2%
Construction Bending (kN... 8.2017 9.8267 0.835
Resel the Above Full Comp. Bending (kN-mj) 25.0571 457009 0548 u_,, I Strength check Comnd 4O »
Partial Comp. Bending (kN-m} 25.0571 36.6643 D623 ‘ ‘ ‘ . R -
) b g ed)ly iz K
RV-X Ld
Constructability and Serviceability Checks ‘59 O
Actual Allowable Ratio CAdses percent Comp - ;5
Shear Studs Distribution =] a7 0.135
Pre-composite Defl. (mm) 85 No Limit NIA j‘ Lo a5” 0l s° c,—»-’)ﬁwls o 151-0-‘3
Post-composite Defl. (mm) 95 Mo Limit MNIA < @
Live Load Defl. (mm) 5.4 125 0.509 ’f“'i‘)b d"‘)‘ i e Voo BYO
Total Defl. (mm) 15 18.8 0.961 Y
Walking Acceleration ap/g 0.002542 0.005 0528 a ‘]99" o SerV|C|b|||’[y teontd B
Auto Select List | NONE ~| [ Sspecify Section... | Show Group Results E— Show Detais v-9)-'9 9 Lolds as ol el i
Group NONE | Overwrites.. | [7] Show AllAternates Diagrams.. | | Report... o] 00 00 )9‘ r:\.)S R

[ ok | | cancel |

\\w . e ple sz S
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Composite Deck Properties

Slab | Cover | w, T, b | E.(8) | E.D) | E.(V) | aQ, -
{mm) |{kN/m? | {MPa) {mm) | (MPa) | (MPa) | (MPa) (kM) | Aad ’ * K u
Left, Right | composite TO 23 25 MiA S50 23400 23400 31500 )” 6 ﬁ
* @ *
Loading
Constr. Dead SDL Live NR Live Red. LLRF Factored
Lirva Lead (kMim) 0 m—0.45 m 0.000 1.012 0.963—0.962 0.550 1.375 1% 5.449
Lina Load (kM/m} 0.45 m—08 m 0.000 1.012—0.000 | 0.983—0.000 | 0.550—0.000 | 1.375—0.000 1% 54480000
Lina Load (kM/m}) 0.8 m—1.35 m 0.000 1.887 1,925 1100 2.750 1 % 10.747
Line Load (kMim) 1.35 m—1.8m 0.000 | 1.897—0.000 | 1.925—0.000 | 1.100—0.000 | 2.750—0.000 1% 10,747 —0.000 = . l . o »
Lina Load (kM/m} 1.8 m—225m 0.000 1.887 1.8925 1.100 2.780 1 % 10.747 ’QLQJ >L> report )o
Line Load (kN/m} 225 m—2.7m | 0000 |1.887—0.000 | 1825—0.000 | 1.100—0.000 | 2.750—0.000 | 1% | 10.747—0.000 asS i 3 § oo | ) SleMb|
Line Load (kN/m} 2.7 m—3.15 m 0.000 1.807 1.925 1.100 2,750 1% 10.747 = .
Line Load (kNim} 315 m—3.6m | 0.000 | 1897—0.000 | 1.525-0.000 | 1.100—0.000 | 2.760+0.000 | 1% | 10.747—0.000 oo O oae plea ol Lol o
Line Load (kM/m} 3.8 m—4.5m 0.000 1.012 0262 0550 1.375 1 % 5448 o & .
End Reactions “ 1,
Constr. | Dead SDL |Live NR |Live Red. | LLRF Combo | Factored '
lend (kM) | 0LO00D | 34719 | 34650 1.8800 4.8500 1% UDCmps3 | 194123
Jend (kM) | 00000 | 34719 | 34850 1.9800 4. 8500 1% UDCmps2 | 194423
Strength Checks
Combe | Factored | Design | Ratio Pass
Shiear al Ends (kM) UDCmpS2 | 194123 | B1.8103 | 0237 <
Construction Bending (kM-m} | UDCmpC2 a.2017 98267 0,835 ¥
Partial Comp. Beanding (kN-m} | UDCmpS2 | 250571 | 36.6643 | 0.683 s
Constructability and Serviceability Checks
Actual | Allowable | Ratio Pass
Shear Studs Distribution 5 37 0,135 ¥
Pre-composile Defl. {mm}) B.5 Ma Limit A A
Fost-composite Defl. (mm) B.5 Ma Limit A A
Live Load Defl. (mm) .4 12.5 0,509 ¥
Total Defl. (mm) 18 18.8 0,961 v
s celis oo 5l ) Walking Acceleration apig |0.002642|  0.005 0.528 < Q‘ Jov- nl_c S jL?w 5 )L,

IneY aIRMIJOS 1S))
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