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|ﬁ ComCelumniver 18.1} : Compesite Column Design Expert
[CL €8 111 on Grid X1-Y1

[ H-Core Encased in Rectangular Concrete 1

Input File: AFDAM-SIMPLE-1.CCI
Restraints Condition, Axial Forces and Moments from Input Data of User

x-Moment in Local Coordinate [] 43— yMoment in Local Coordinate

-Pu +Pu -Pu +Pu

Botton

Elevation Pu Mux Elevation Pu Muy

fixial Force and Moment for Axis x-—x fixial Force and Moment for fAxis y-y

Required Strengths selected by user :

===> AFOAM-SIMPLE and SIMPLE-PDELTA

x-Moment in Local Coordinate
y-Moment in Local Coordinate

Global Coordinate Systen
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Stezgol Y2 10005 77HA| HE8g - AW, stHO M= 12HR SIS 7HA| LIEHACE

|ﬂ ComCelumniver 18.1} : Compesite Column Design Expert = O X
[LL CB 111 on Grid Xi-¥1
[ H-Core Encased in Rectangular Concrete 1
Cross Section and Input Data
Column Length

Ma jor axis
Minor axis Ly

4.500 m, kx
4.500 n, ky

Sizes: (unit in mm)
Concrete b xd =600 x 6OO
H-Core H-250 x 250 x 9.0 x 14.0 (16.0)
Main Bar 20 -D25 (Zx b +Zx 1)
Lateral Bar D13 @ 150 (both end zone)
Lateral Bar D13 @ 300 (mid zone)

Materials:
Concrete fck
H-Core Fy
Main Bar fy
Lateral Bar fy

50 MPa Z17 70 MPa
355 MPa <= 525 MPa
D00 MPa <= 550 MPa
400 MPa <= 550 MPa

Classification of Composite Section for Local Buckling
For fAixial Compressive Strength
Compact Section —-> Eq(0709.2.4)
For Flexural Strength
Compact Section —-> Plastic Stress Distribution

Conc. Clear Cov.= 40 nm Limitations for Minimum Steel or Re-Bar fArea Ratio
Not shoun Tie Bars Steel AssAg = 9,218, 360,000= 0.0256> 0.010 — O0.K.

Bars Asr/Ag 10,134+ 360,000= 0.0281> 0.004 — 0.K.
ces (Input Data of User)

Top of Columm Bottom of Column
Combination Put Uyt Pub Yuyb VYuxb
Numb. I.D.

Total number of load combination entered is 12. Load combinations after the 12th are not shown above.
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[ CB 1 onGrid X1-¥1

[ H-Core Encased in Rectangular Concrete 1
Input File:
Stress Distribution for Bending AND P-M Interaction Diagram for x-x fAxis

Strain Concrete Steel H-Core Steel Tube Re-Bar
y Curve Stress Stress Stress Stress

Section under Bending Stress Distribution for Bending about the x-x fixis of Composite Section
about x—x axis

e Ist-Order Mux, Pu P-M Interaction for 5 Points

Znd—0Order Mrx, Fr e s
Anchor pEn
Point (kN)

0.918 (Slenderness Effect)

Equilibrium for pMn(B)
= 6,304 kN
= -6,313 kN
= 0.9987 => 1.00 ( 0.130 » Error)
Load-Honent P-M Ypna = 174.50 mn
Interaction Diagram
for x—x Axis Bending
Legend for color of PM Curve
White ¢ Bectional Strength.
Sky Blue : MNominal Strength.
Green ¢ Design Strength.
Red ¢ A—C-B-T Curve recommended
Moment Column by commentary of code.

_13_
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SR 82 y=0f ot PMYRtE, oM H52 1X6iM g 4 HE2 2R UAEAZES
ZSHE 9 BHM)

[ CB1 onGrid X1-¥1

[ H-Core Encased in Rectangular Concrete 1
Input File
Stress Distribution for Bending AND P-M Interaction Diagram for y-y fAxis -

Strain Concrete Steel H-Core Steel Tube Re-Bar
x Curve Stress Stress Stress Stress

Section under Bending Stress Distribution for Bending about the y-y fAxis of Composite Section
about y-y axis

e 1st-Order Muy, Pu i for 5 Points
Znd-0Order Mry, Pr
finchor pPn phn
Point (kN) (kN.m)

0.918 (Slenderness Effect)

Equilibrium for pMn(B)
6,304 kN
—6,313 kN
0.9987 => 1.00 ( 0.130 % Error)
174.50 mm

L
2,416 kN.m CsT
Load—-Honent P-M - Ypna
Interaction Diagram -
for y-y Axis Bending

Legend for color of PM Curve

White : Bectional Strength.

Sky Blue : Mominal Strength.

Green : Design Strength.

Red : A—C-B-T Curve recommended
Moment Column by commentary of code.
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ComColumn &3l of : J2f= o}H 5
4 &

thestet SEIAHMEE HES HEZ YE 7S

|ﬂ ComColumniver 18.1) : Composite Column Design Expert == [m] »
[ CB1 on Grid X1-¥1
[ H-Core Encased in Rectangular Concrete 1
Input File: AFDAM-SIMPLE-1.

Interaction Diagram for Compression and Biaxial Bending AND Transversal Shear Strength

Pr/pPn T T for y axis ’r

0.0 0.5 for x axis for Ury for Urx

fixial Forces Only Interaction Diagram for Compression and Biaxial Bending Transversal Shear Strength

Combined Flexure and fixial Force for Each Load Case

Load Comb. P(r-C)/P(A-C) Mrx/M(C)x Mry-M(Cly PHM U/R Result Relevant
Case Numb. : i i i Code Eg. Numb.

0. o]
0. o]
0. o]
0. o]
a. o]
a. o]
0. o]
0. o]
0. o]
o, o]
o, o]
0. o]

C-Eq(0709.
C-Eq(0709.
C-Eq(0709.
C-Eq(0709
C-Eq(0709
C-Eq(0709.
C-Eq(0709.
C-Eq(0709
C-Eq(0709.
C-Eq(0709.
C-Eq(0709.
C-Eq(0709.

.1b)
.1b)
-1b)
-1b)
-Ab)
-Ab)
.1b)
.1b)
.1b)
.1b)
.1b)
.1b)

.856
.847
.838
.829
.20
812
.803
L7941
.522

12,987
12,889
12,791
11,371

SRR
A e A A
PeePOOPPORER
T I T T
bl e
tnintnninnnintnnin

Total number of load cases entered is 12. Load cases after the 12th are not shoun above.
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—

ot
n

[ CB1 on Grid X1-¥1
[ H-Core Encased in Rectangular Concrete 1

Input File: AFDAM-SIMPLE-1.
Longitudinal Shear of Load Introduction and Outside of Load Introduction

Region of Load Introductior =

VrspRn  H/Comc. WVrspRn  HsComc.

Lin = 1,200 nn
Transfer Force Condition 1.5
y fApply to 3teel H only

Stud Placement
Stud Size D19 x 100
Total NHos 4x 6 = 24

Direct Bond Interactiom Stud orsand Plate

Outside Region of Load Introduction == ==
VrspRn HsConc. for Mux VrspRn HsConc. for Mux

1.5

Stud Placement
Stud Size D19 x 100
Total NHos 2 x 15

2x 1@ 300

0.0

Direct Bond Interactiom Stud Shear Conmection

_16_
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8t 7| 5)QF H| o] ComColumn

of =S HSSHRULL Lot Design ExamplesQ| O X0 = 3At2| F8 AE ALEStD ASTMO| H
2 EHRE QU HEZ Fillet X|47}F kSO ChA Xp0|7h lof BBE o2 oju| gt MEO| IS e o
b BEAMSIRACE AISC ExamplesO| 3Xt2| SZXE AFREE 1e{g [f ComColumne| AA Zf0| OH
Yotk ol9) ks 3 B2 XUSS EY ASZ ONSS 5ol 2mEQ0o Hage sold)
ALt
Design ExamplesQ| Of|X{|Q} H|WsH HZS O
HAZE Program/AISC Xto|
OP, 4 1.002 0.002
o OP, 5 1.0 0
¢P, ¢ 1.002 0.002
¢P, p 1.004 0.004
oM, 4 1.0 0
| oM, g 1.007 0.007
=
oM, o 1.007 0.007
M, p 1.000 0.000
V. 1.003 0.003
xJF_l‘ ¢ n, Steel
OV re 1.010 0.010
el g=! P-M U/R 0.993 -0.007
12,000 - 12,000
[/79,10,498 —O— AISC Example —O— AISC Example
(4'70'10'523 -O—-ComCqum: Program ARCED '
= 10,000 -+ = 10,000 = <0~ = ComColumn Program
X = = = = = Program B-D
c r 0 — c @® Req'd Strength
S 8000 | [-919, 7310 S 800 T
< =
k) c ©
= c
£ 6,000 ¢ 6,000 -
] b
2 D g
2 4,000 1,281, 3,639 ‘% a000 L
£ 1,281, 3,655 — o
E £
5 2,000 ] I
u 912,0- o 2000 1
919, 0
0 f — 0 1 0 | & |
0 500 1,000 1,500 0 500 1,000 1,500

Flexural Strength ¢Mn (kN.m)

4 Anchor PointsQ| ¢M 1t ¢P,0ff TSt H|w

AISC Design Examples(v 15)9]

Flexural Strength ¢Mn (kN.m)

P-M Z=gtof Cfeh Bl

Ol & L11
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ComBeam2| A3 0f : J2f= o}H 1

AMEXZE Y E

=

B (L o -6
TAE LEMHEE SAA] SHIEZ|E AMESH 8R0= SHtE

!ig ComBeam(ver 18.1) : Composite Beam Design Expert

C[LL 3B1 111 on Grid AUTD, L = 12.000 n

Design Option :

H-Section Size by Program, Shear Connection by Program wsl, Open Slab at Left End

NonFactored Load Diagram

Dead Load (Wet Concrete and H-Beam Self weight)

Tenporary Live Load (under Pre-Composite Condition)

Super Imposed Dead Load (under Post Composite Condition)

Live Load (under Post Composite Condition)

open

P

A A
Lo I Ls

SB1a

open ==

sz

L=120m

_21_



Structural Cxpert STHIIE NEWTECH SE|ATLZ7|&AMAREA

of M of : 12T Bhal 5

Q
3
Q
S
3
|

SHAEol HER, YD, AHCHXIS LEHHD, AE3-E0] B0l O3 2250 Lo HEH
E U8, GMHCIGZLE 27| 93 HAptylo HE AIE LfEHCE
YPIEo| Y% HEe SASIHTE HEO|D, AHCHXZON YT SR AHCES WA YL
Ag =Y 4 Utk YYEO| BL=ot HLYL 0|2 maistol ATt

|ig ComBeam(ver 18.1) : Composite Beam Design Expert

[ SB1 1 on Grid AUTOD 235 H- 450 x 200 x 9.0 x 14 92.2 » Composite Action

Design Option : H-Section Size by Program, Shear Connection by Program w-sl), Open Slab at Left End

—— Cross Section, Side View and Longitudinal Shear in Slab —

F|F
bi= 1.500 m b2= 1.500 n

‘_—‘ = Logitudinal Shear Check in Slab

- Req’d Min. Tie Bars = 422 mm"2/m
Uh}\ TU}I

Cross Section Vieuw Strut-Tie Model for Logitudinal Shear in Slab

L= 12.000 n
Side Ueiu

Steel Headed Stud Anchor Layout

_22_
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ComBeam2| A3 0f : 2= o}H 6

A8 22 gdEol M7 CHHO| CHot A =87t AM)et A4 (AFAM HM)E
ALEMOZ LIEFHCE ASFA 2 AME2 A0 FZHE X, WM =X MM2 ®H7E SO 7%
=2|ot BHH X|E LIEHHCE 21F S8 JFE7t2 SefeQt MEHAHAT| 7L 0] ZRjTto
(et =8 AME LIEHHCE

S O82 M7t CHHO| st AN (7t M)t AQZE(HFA AME HE5Mo=2
LIEFHCE

SR Jgl2 ®7Ho| oot XS E(AHFM), S HT (M), S M) SHMES HEEeR
LIEFLHCE SIA =HE™ M2 2SS KT XMotg), Bt =HAME SNE HNotitS LIEFHCH

|i; ComBeam(ver 18.1) : Composite Beam Design Expert
[ 3B1 1 on Grid AUTD
Design Option : H-Secti

Required Flexural Strength

Support

Mu &

Reguired Shear Strength

Camber

Def .D

235 H- 450 x 200 x 9.0 x 14 92.2 » Composite Action

m 3ize by Program, Shear Comnection by Program w-U, Open Slab at Left End

Mu and Design Flexural Strength pMn along Beam

Span L = 12.000 n Support

pMn at Locat Lx along span

Uu and Design Shear Strength pUn along Beam

d(live) Limit

d(totallLimit

- 23
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ComBeam?| H o (ZHIASHE AE) : 22 21H 1

[I[ SGZ2 111 on Grid AUTDA, L = 9.000 m

Design Optiom : Section Size by Program, Shear Cowmection by Prog

NonFactored Load Diagram

Dead Load (Wet Concrete and H-Beam Self weight)

Temporary Live Load (under Pre-Composite Condition)

Super Imposed Dead Load (under Post Composite Condition)

Live Load (under Post Composite Conditiom)

23 HILHE ol =%
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ComBeam2| H¥ 0 (ZHIASHE ALE) - g 5}H 5

PEEol P, UH, AHEHXIE LEILD, AES-EIO] RA0| o3 =0 Zojdy T F
E UE AEHEHUERE #7| let ot dHe] AE ANE LIEHHCE

O Ol AESI-EtO|ZHo| olsf Zaf=ol Lo|ws MEHAS AES Znh, YHI(EO)2 8% mm’/m7t ot
L} 232|E AEHO| YXLETH REH(U/R=196)510] FHLE CHA| HAstoi0r &S HOFCL 7MY 2 Zefe
Zojge MLtel2 Aoty Y D9 W2k YUY oo e TN LMEC

[ 862 1
Design Option :

bl=1.125 m b2= 1.125 m

. l

—r— I

Cross Section View

2 HE 3ts 22k

on Grid AUTOA

325 H- 482 x 300 x 11.0 x 15

Cross Section, Side View and Longitudinal Shear in Slab

F U F

- Req’d Min. Tie Bars =

T ; T
Uh | Uh

Strut-Tie Model for Logitudinal Shear in Slab

9.000 m
Side Veiw

Steel Headed Stud Anchor Layout

94.0 » Composite Action

H-Section Size by Program, Shear Commection by Program w/2P, No Open Slab

File: Hanual-1

# Logitudinal Shear Check in Slab

896 mm"2/m

U/R=1.96>1.0

A=
896 mm2/m
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ComBeam?| H O (FHIASHE ALE) : 2of =1H 6

=
A g2 78 oM 7t

st DS MRV U3 NS, BHSHEY@M), SHHEUY) IMES asHoz
LIEHACE B4 S TENS SN Mgk W2 WML SNE NHUS LiEtt

[ 8G2 1 on Grid AUTDA 325 H- 482 x 300 x 11.0 x 15 94.0 » Composite Action

Design Option : H-Section Size by Program, Shear Conmection by Pr‘og_ra.m usZP, No Open Sle_lb

Input File: Hanual-1.C
- Required Flexural Strength Mu and Design Flexural Strength pHn along Beam

Left
Support Span L = 9.000 m Support

Mu & pMn at Location Lx along span

Required Shear Strength Vu and Design Shear Strength pUn along Beam

0.5pUn

~ piUn

—_————  Deflection, Upward Pre-Camber awnd Deflectiom Lipit ——m? — o .

Camber Ye = 25 mm

d(live) Limit

d(total)Limit

_26_
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ComBeam?2| HZ 0f

AISCO| Design Examples (ver 15)0| QU= O|H S Steel Design (15 edition)df QU= O X b H| w0
A2ZEQO o Mt S ASSIRULCE CFE Design ExamplesOM = 32| f8 =XAHE AH&St2 ASTM H
Szl Fillet X7k KSQt Cka X0|7h Qlof Betxoz o|n| S geol e e ox(12% -

13%, Hd -0.067%)7 Y4B} RACE AISC ExamplesO| 3Xt2| REXAE Ar882 12{st I ComBeam
of a7 ol o Z=ottt ol 7tstt of B2 =dss 3:.6_* 438 tMs= Sl 2ZES02

Hetde golslolnt.

AISC EXAMPLES?} H|Wst AS 0o (=E2H &4 w/20H3 &gie
SE2 IS (Ex 11) 27H CHA ZEI=5E=(Ex 1.2)
T= Program Program
o 0 =—— 0
AISC Aol AISC A+l
I, 0.997 -0.003 0.998 -0.002
AF, 1.000 0 0.999 -0.001
S H | M, e 1.001 0.001 1.001 0.001
oV, 0.999 -0.001 1.0 0
Apg 1.002 0.002 1.004 0.004
a 0.978 -0.022 0.994 -0.006
d, AISCE ® %f a O|8 2,277 1.0 0
d, AlISCE ®# %} a O|& 2.277 1.004 0.004
St & ds 10 0 10 0
oM, 0.995 -0.005 0.988 -0.012
Iip 0.991 -0.009 0.994 -0.006
A 1.013 0.013 1.004 0.004
12 1 By A By F
11 = s ~
w Ll Lo011001 09991000 1.002 1.004_ | 09950988 09910994 1013 1.0011"
% 0.8 —+
5 07 |
2 05 |
< (i
E 05 +
E 04 |
“ 03 |
02 |
01 |
00 L
L ¢Mn bVn ADL o oMn ILB ALL )
ESEEsE mH TS

AISC EXAMPLES2tO| Hlw AHZ 2= 0of (AISC Examples 11, 1.2)
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ComTZeamill 7| E S SAFEZ2IMO| XX} LA Hlu of

Z1E0
ofefiet 2 it AFRAM 89| HYHIE AR A XA ool Cisio 2t =20 o FHES(H
2 M oo e eHE)9 X3 HAE HAT Zn, ComBeam2 MIZZIZO| H|gf 2f 336 %
o] HAEQICE BER ML SGL, SG29 20| HESIES We YHEE MAY + glof #Hg
MA H|O|M X Qs
H-COLUMN T 23 00| E
B Inkske=S = 3.18 kN/m? (£2{E X&)
—Ir________'!__. __'ZI— 5t | F=7taMSE = 2.00 kN/m? (ZH2Ho|e Z g
' | 2RI = 2.50 kN/m?
2l B2l B 2] 8 o 2 | ¢o HYZ, F, = 325MPa
: : ZolE | W&alE, 4 = 135mm, fa = 24MPa
e o S SB1 : 1-19@425
SG1 : 1-219@225
8 o AEE |SG2: 1-019@125 (Z213 M)
0500501501 50 SG2 : 1-219@125, 1-219@900, 1-319@125
(ComBeam)
—T I [—
N Z2IYW M} BE ASAPH HY AEC AR STHHS U
9.0 60 sofoF Mg 4 Uk HHEHO| ComBeam2 X5 AE|EH{ET|S
HITH BT bl AFRAl igfj_i‘“o;tﬁ} Sts= =0 et AHESS XE2=2 Z[X3}5Ho] HY
AA=d
Zt Z2O3o| X3t HA Zat Hus
M B ComTZeam
=) HCHA AT Y HCHI AT Y U Ho Ay o ol
7= HEZ Xt Z[X3} ME HEZ Xt ZX3}t ME HEZ Xt XXzt ME
SB1 |H-336x249x8x12(69.2kg/m) |H-396x 199 x 7 x 11(56.6kg/m) |H-346 x 174 x 6 x 9(41.4kg/m)
SG1 |H-298 x 201 x 9 x 14(65.4kg/m) H4A7S ¢l H-396 x 199 x 7 x 11(56.6kg/m)
SG2 |H-482x300x 11 x 15(114kg/m) A7 oS H-500 x 200 x 10 x 16(89.6kg/m)
> 4,532 kg, 198ea 3,009 kg, 176ea

e M EZ 20| OBt AXY ZZF : (5 x 9.0 x 69.2) + (1 x 6.0 x 654) + (L x 9.0 x 114) = 4,532 kg
o ComBeamOf 2|5t ZAX| S : (5 x 9.0 x 414) + (1 x 6.0 x 56.6) + (1 x 9.0 x 89.6) = 3,009 kg

3,009 kg/ 4,532 kg = 0.664 = 1 - 0.664 = 0.336 —> ComBeam 2 33.6 % HZ

of Hetstx| §ba, =Xst ¢ag

M
ol

B Zzadol gZdk: 8 ydd 50| =7
C
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;ﬂ"CcmFiécr\IiEf\-‘er 18.1) ; Composite Flccr \f’il:.-.ratic-n Expert == O X

[[[ 6-Floor 111 on Grid x6-x9-y2-y3
Condition : Typical Building Floor, Walking, Paper Dffices

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

Dccupancy Type : Paper Dffices
Activity Type : Walking
Direction of Floor Width

Floor Width o 27.000 m
Floor Length 0 31.500 m

Bay Location : Corner Bay
Edge Location : Left Edge Beam, Left Edge Girder

Wall on Beam : Left edge bean
Wall on Girder : Left edge girder

Direction Bay 3ize :Lbx Lyg = 10.500 m x 9.000 m
of
Floor Slab : Ribbed Slab
Length fck 24 MPa, Mc = 2400 kg-/n"3
Thk 130 mn
tc 80 mm
hr 50 mm

¢ H- 450 x 152 7.6 x 10.8

Lb
b

10.500
3

000

Left Girder : H- 166 9.6 x 13.6
Ly 000
Sy 290 (Lbs2 + left_Lbr2)

Right Girder : H- 528 x 166 x 9.6 x 13.6
Ly 9.000
Sg = 10.500 m (LbsZ + right_Lbs2)

Combined Mode Properties :
Floor Fundamental Fregquency 3.938 Hz
Floor Modal Damping Ratio 0.030
Equivalent Panel Ueight 575.409 kN

fApplied Load :
Super Imposed Dead Load 0.200 kN/m"™2
Super Imposed Live Load 0.500 kN/m"™2
Constant Force Po 0.290 kN
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ﬂ CcmFicc-r’\fil:-L'\-'er 18.1) : Compaosite Ficcr Vibration Expert == [m] x

[ 6-Floor 1 on Grid x6-x3-y2-y3
Condition : Typical Building Floor, Walking, Paper Offices

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

- The floor fundamental freguency fn = 3.938 Hz ¢ 9.0 Hz. Low Frequncy Structure

[ Acceleration Limits 1

Peak

ficceleration Rhythmic Activities(ex. Aerobic class),
(2 Gravity) Outdoor Footbridges

Indoor Footbridge, Shopping Malls,
Dining, Dancing and Weightlifting

Off ices, Residences, Churches,
Schools, Assembly and Quiet Areas

IS0 Baseline Curve
for BMS Acceleration

6 78910
Frequency (Hz)

Recomnended Tolerance Limits for Human Comfort for Vibrations
due to Human Activities (Modified IS0 Scale Considering Resonance)
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|m ComFloorvibiver 18.1) : Composite Floor Vibration Expert
[[[ VC-3-Floor 111 on Grid xb—x9-,yz2-y3

Condition :

Typical Building Floor, Walking near Sensitive Dperating Rooms, Sensitive Occupancy

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

Sensitive Object Location
@ Ualker Location

«—— Direction of Floor Width ——
= Y

....... R i

|
I

I

]

I

I

I

I

I

I

I

I

|

I

|

|

I

! Direction
! of
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
i

Floor
Length

= Mote ; The x—direction is always parallel to the beam spans.

- 34

Sensitive Occupancy

Occupancy Type :
¢ Walking near Sensitive Operating Rooms

Activity Type

Floor Width
Floor Length

25.60Z2 m
18.288 m

Bay Location
Edge Location

: 8ide Bay
: Left Edge Girder

Wall on Beam : No Wall
Wall on Girder : Left edge girder

Bay 3ize tLbxLg= 9144 nx B8.53n

Slab : Ribbed Slab
fck 24 MPa, Mc = 2400 kg/m"3
Thk 130 mm
tc 80 mn
hr 50 mn

H

Lb
Sh

140
144
134
Left Girder : H-
Ly
3g

140
.534
9?2

10.0 x 12.8
(LbsZ + left_Lbr2)

Right Girder : H-
Ly
3g

x 140
8.534
9.144

10.0 x 12.8
(LbsZ2 + right_Lbs2)

Combined Mode Properties :
Floor Fundamental Fregquency
Floor Modal Damping Ratio
Equivalent Panel Ueight

6.987 Hz
0.030
401.004 kN

Location of Sensitive Object and Walker :
Object : Lx= 2.286 m, Ly= 2.438 m, phi(0)=
Walker ;@ Lx= 4.724 m, Ly= 7.163 m, phi(d)=

0.69
0.94

Walking Speed and Walking Force :
Very Slou
SlowsModerate- Fast:

22.6 N.nss
13.6 N.nss
22.6 N.nss

fnd=f (L)
fax=f (U
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|m ComFloorvibiver 18.1) : Composite Floor Vibration Expert — ] x
[ VC-3-Floor 1 on Grid x6—x9-,yz-y3

Condition : Typical Building Floor, Walking near Sensitive Operating Rooms, Sensitive Dccupancy

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

— The floor fundamental frequency fn = minlfb, fgl= minl 6.987, 7?7.0421= 6.987 Hz

- Velocity Linit(Blue Dot-Line) U(1-3) = 125.3 mmps(Micro—nssec) —— Walking near Sensitive Operating Rooms

fimalysis of Floor Vibration for Walking near Sensitive Operating Rooms

Location of Sensitive Object and Walker :
Object Lx= 2.286 m, Ly= 2.438 n, phi(0)= 0.689
Uelocity Walker Lx= 4.724 m, Ly= 7.163 m, phi(W)= 0.936 Walk-Speed i Floor Uelocities
Micro-Mssec
Tolerance Limit U(1,3) = 125.3 mmps

User—def ined Walker Location Lx =4.724 n, Ly = 7.163 n
LxsL= 0.517

Fast Walk

Moderate Walk

Slow Walk

Very Slow Walk
Limit Line(V, mmps)

0.5 1.0
Mid Span of Beam Distance Ratio, (Lx-/L)

UIBRATIONS IN AREA WITH SENSITIVE OBJECT ACCORDING TO WALKING PATH LOCATION
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|ﬂ ComFloorvibiver 18.1) : Composite Floor Vibration Expert == [m] »

[ VC-3-Floor 1 om Grid x6—-x9-yZ-y3
Condition : Typical Building Floor, Walking near Sensitive Operating Rooms, Sensitive Occupancy
Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)
- The floor fundamental freguency fn = minlfb, fgl= minl 6.987, 7.0421= 6.987 Hz
- Velocity Limit(Blue Line) ui1-3) 125.3 mmps(Micro-nssec) —— Walking near Sensitive Operating Rooms

Uelocity [ Velocity tolerance limits 1

----=
‘.
. Walk-Speed i Floor Uelocities

400
300

I
--HEIII
--..

100
) -IIIHI
1 2 3 4

8 16 32 64 B0 100
Frequency (Hz)

Recomnended Tolerance Limits for Human Comfort for Vibrations
due to Human Activities (Modified IS0 Scale Considering Resonance)
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[[[ 24-Floor 111 on Grid xb-—x9,y2-y3
Condi m : Typical Building Floor, Aerobic, Aerobic Class

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

Dccupancy Type : Aerobic Class
Activity Type : HAerobic
<—— Direction of Floor Width

Floor Width o 27.000 m
Floor Length 0 31.500 m

Bay Location : 3ide Bay
Edge Location : Left Edge Girder

Wall on Beam : No Wall
Wall on Girder : Left edge girder

Direction Bay 3ize :Lbx Lyg = 10.500 m x 9.000 m
of
Floor Slab : Ribbed Slab
Length fck 28 MPa, Mc = 2400 kg-/n"3
Thk 140 mn
tc 90 mn
hr 50 mm

¢ H- 450 x 152 7.6 x 10.8
Lb = 10.500
b 2.230

Left Girder : H- 178 x 10.0 x 12.8
Ly .000
Sq .250 m (Lbs2 + left_Lbs2)

Right Girder : H- 599 x 178 x 10.0 x 12.8
Ly .000
Sg = 10.500 m (LbsZ + right_Lbs2)

Combined Mode Properties :
Floor Fundamental Freguency= 4.466 Hz
Floor Modal Damping Ratio = 0.060
Equivalent Panel Ueight = 603.846 kN

fApplied Load :

Super Imposed Dead Load 0.190 kN/m"2
Super Imposed Live Load 0.200 kN/m"™2
Constant Force Po 0.290 kN
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Eﬁ"CcmFiéc-r\.-'ii;l'ver 18.1) ; Composite Flccr \f’il:.-.ratic-n Expert == ] x
[ 24-Floor 1 on Grid x6-x9-yZ2-y3
Condition : Typical Building Floor, Aerobic, fAerobic Class

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

— The floor fundamental frequency fn = 4.466 Hz ¢ 9.0 Hz. Low Frequncy Structure

finalysis of Floor Vibration for Rhythmic Excitation - Aerobic

ficceleration
Ratio of g
(ao/g 1100y

Limit Line(aosg #)
Combined Peak Acceleration

1st Harmonic
Znd Harmonic
3rd Harmonic

Tolerance fAcceleration Limit 5.00 g
Predicted Peak ficceleration 39.47 g, occurs when the step frequency is 2.240 Hz.(fn/m= 4.47-2.0)

Step Fregquency, (Hz)

PEAK ACCELERATION versus STEP FREQUENCY for RYTHMIC ACTIVITY
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| @ ComFloorvibiver 18.1) : Composite Floor Vibration Expert == [m] x

[ Z24-Floor 1 on Grid x6—x3,yzZ-y3
Condition : Typical Building Floor, fierobic, Aerobic Class

Evaluation of Floor Vibration according to AISC Steel Design Guide-11 (2016 Edition)

- The floor fundamental freguency fn = 4.466 Hz ¢ 9.0 Hz. Low Frequncy Structure

[ Acceleration Limits 1

Peak

ficceleration Rhythmic Activities(ex. Aerobic class),
(2 Gravity) Outdoor Footbridges

Indoor Footbridge, Shopping Malls,
Dining, Dancing and Weightlifting

Off ices, Residences, Churches,
Schools, Assembly and Quiet Areas

IS0 Baseline Curve
for BMS Acceleration

6 78910
Frequency (Hz)

Recomnended Tolerance Limits for Human Comfort for Vibrations
due to Human Activities (Modified IS0 Scale Considering Resonance)
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\Ex.4.1 EX.43 EX.4.4 EX.451 EX.4.52 \EX 5.2 Ex 6.1 EX.6.3-1 EX.6.3-2 EX.6.3-3 EX.6.3-4 EX.6.4-1 EX. 64—2
AISC Steel Design Gulde 11 Example Numbers
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I"—| ] SteelColumn(ver 18.1) - Steel Column Design Expert

[I[ 1-C1 11] on Grid xl-ayl

[ RH 1

Restraints Condition, Axial Forces and Homents from Input Data of User

H:H — x—Moment in Local Coordinate y—Moment in Local Coordinate
-—

~Pu +Pu +Hu ‘ ~Hu —Pu +Pu +Mu —Hu

Bottom

Elevation Pu Mux Elevation Fu Huy
Axial Force and Moment for Axis x—x fixial Force and Moment for Axis u-y

Y

Required Strengths selected by user : +

===> DAN-FIX and SIMPLE-PDELTA

X
Design Option selected by user : H —
x-Moment in Local Coordinate

===» Automatic Optimum Design by Program y-Moment in Local Coordinate

Global Coordinate System
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I"—| ] SteelColumn(ver 18.1) - Steel Column Design Expert

[ 1-C1 1 om Grid xisuyl

[ RH 1

: MANUAL-1.
—_————————— P-N Interaction Diagram for x-x Axis o b

Anchor P
Point (kN (kN.m)

Section Size selected by Program 19,721
3,944

]
P 000 n

1] T 200 —— 0.K
[§

27,337 kN ( .Slender'ﬂéas Effect)
Section under Bending

about x-x axis

e lst-Order Mux, Pu
nd-Order Mrx, Pr

Load-Homent P-M Legend for color of PM Curve
Interaction Diagram White : Sectiomal Strength.
for x-x Axis Bending Sky Blue : Nominal Strength,
§ Green i Design Strength.
Red i A-C-B-C"-T Curve recommended
by commentary of code.

Moment Column
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[ 1-C1 1 on 6Grid xl-yl
[ RH 1
Input File: MANUAL-1
Interaction Diagram for Compression and Biaxial Bending AND Transversal Shear Strength -

Hry-Hcy Urpln

0.0 : 1.0 MrxMcx for Ury for Urx

fAxial and Bending Interaction Compression and Biaxial Bending Transversal Shear Strength

Load Comb. Pr-(2Pc) MrxMcx Mry-Mcy PM U-R Result Relevant
Case Mumb. i

Eq(0708.
Eq(6708.
Eq(6708.
Eq(6708.
Eq(6708.
Eq(0708.
Eq(0708.
Eq(0708.
Eq(0708.
Eq(0708.
Eq(0708.
Eq(0708.

13,817
12,413
9,706
8,317
6,932
6,855
6,781
6,704
6,628
5,848

.619

cooccccscooo
[cR =R oo loloiioloioloiolol
cooocoescooe
cooceoeecoo0
coooeceecooe
ocooooooooooo
rbkkrhrkkrrik
o fekn B B b B s

Total number of load cases entered is 12. Load cases after the 12th are not shown above.
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SteelColumn2| HZE 0Of

AISCO| Design Examples (ver 15)0 U= O|X|=2t H| 150 SteelColumnl| HeHdE ASSIY ot
Design Examples2| OJXOfA < 3Xt2| RE £AHE AFGSD ASTMS HEZ Fillet X|59t 24U B
Me| BtEX|4=7F KSet Ef* KXo[7h of Set¥ ez ool gl= ko Off A2 QA7F HASHALCE
RRAE MEEE 12 [ff SteelColumne| M7 Zto| o F=siot 0]2

2l 7
Jtset o B2 =SS ZYet 458 OHES Sl 2ZEQ 0o gEdgs st

KSEZO| AL B2 ¥P2 R=210[CL 2XT|Z0IN BA2| BES & + gt

rir

TEA L] R=1L5tE At

Ho

Atz 2ol A=A A0 AISC Example(E.10-1, E.10-2)2 R=1.5t, SteelColumn2 R=2tE& X Z3|LC}.
40| AISC Example(E.11)0f AtE%H BHHAZ2 M ¢f2CH 3 A X E5H3UCt

140
0%t
oy O
e
1o
(OS]
H
el
rx
=t
0>|

Design Examples®| O X2t H|wst HZ o

Ofx H= e Program/AISC X}o|
E1C-1 | HAZHME) o= 0.996 -0.004
E.1C-2 20 HAZ(HIME) A= 1.004 +0.004
E1D-1 |29 HAZHINE) o= 0.997 -0.003
E1D-2 |t HEZH(H|MEY SIS 0.995 -0.005

E2 S HAZMEE) o= 0.996 -0.004
E3 S8 HIEZ (MY EHX]) &= 0.998 -0.002
E9 AMZES Zb3h(H| M| A, ERW of2= 0.994 -0.006
E10-1 | AMZtS ZETb(M|RH ZHHH), ERW o 2= 1.015 +0.015
E10-2  |AbZta Zhob(M|RF CHRRE), ERW SIS 1.033 +0.033
E10-3  |ARZtE ZbaH ERW SIS 1.000 +0.0
E11 QA ZTH(H| M| A, ERW SIES 0.969 -0.031
H.1B 2 HAZHIMT) r=/8 xohH 0.996 -0.004
H.3 Qtal H& ZH(H| M| Eh OIAt/2| =3Bt 1.003 +0.003
H.4 Qtal H& ZH(H| M| Eh otx/3| X 1.006 +0.006
AT HEZ SH(ZTY/MHE) HEZ =8
1.1 + ™

\ 0.996 1.003 1.006

7= =
rfo.e9e 1.004 0997 0995 0.996 0.998 i
1.0- -} - <41

09 -+
0.8 1
0.7 1
0.6 1
0.5 4
0.4 A

03 -+

SteelColumn/AISC Design Examples (Ratio)

0.2 -+

01 —+

0.0 - »

T.\lc-l E.1C-2 E1D-1 E.1D-2 E.2 E.3/ \E9 E10-1 E10-2 E10-3 EI11/| H.1B H.3 H.4 )
AISC Steel Design Examples

AISC EXAMPLESQ} H|m3+ HZ= of dajz=
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Steel Beam?| FTREH

KK

2 A2 AISC 360-16X2

o
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7|1E 30
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Z2OZO| Adtet 2T

S0 dE S 2A Al
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of

i 2= At
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2o MY
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8
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PN
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T=7

Jej= o}H : SteelBeamQ| ZE AMUMIPHS FHHO DO Z LIEFHCE
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Steel Beam?| M3l o : 242 $tH 1

24 HAZE X5 XECHH A

AHEREZL Y=ot LB PEARA, CHHO| Wk, HIZX|X[Z0|, X8, TEA ¢, L= =
LIEFEH

SEA = ComColumn L= SteelColumn0f o[ T3t /2 HET o~ QUCH

Cb 2t2 FX{Lie| ©H7t SHSE2EE LEHSHA| 7| IF0 SteelBeam2 Xtz ZHELHH
AHEtCt CHEE AR X7 X HHHE AES 0= AMEXIZL YT Chita AHESH

1l SteelBearn(ver 18.1) : Steel Beam Design Expert
[[[ 2-5G1 111 on Grid x2"x3-y2

[ RH 1

Input File: STEELBEAMMANUAL-1.5BI

Beam End Restraints Condition and, Moments and Shear Forces from Input Data of User

Left Fixed
or Continuous

L
Lb
Ch

Beam Type :

Design Option :

Member Forces (Input Data of User)

LRFD Load
Combination
Numb. Name

Moment

Mu(Left) MulMid) Mu(Right)

DT UT AW
coococoooee
coooooooe
coooooooe

T

Right Fixed
or Continuous

9.000 m
3.000 m
1.000

Beam Fixed at Both Ends

fiutonatic Optimum Design by Program

Amplification Factor

Uulmax) BZ(x) BZ(y) Modif . Factor

coocooooeoe
e
e
el o o

_52_
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Steel Beam2| A3 of : J2fZ o}H 2
o 2

Ao HHZE X5 AT

Weight .4 kysm Moment . Shear
Weight .0 kysm Moment . Shear
Weight .2 kyg/m  Moment . Shear
Weight .2 kgsm  HMoment . Shear
Weight .5 kgsm Moment . Shear
Weight .0 kgsm  Moment ; Shear
Weight .5 kgsm Moment ; Shear
Ueight .7 kysm  Moment : Shear
Weight .7 kysm  Moment : Shear
Ueight .3 kys/m  Moment : Shear
Ueight .6 kysm  Moment : Shear
Ueight -1 kysm Moment . Shear
Weight .5 kygsm Moment : Shear
Weight .0 kysm Moment . Shear
Weight .? kysm Moment . Shear
Weight .2 kyg/m  Moment . Shear
Weight .7 kgsm Moment . Shear
Weight .5 kgs/m Moment . Shear
Weight .4 kgs/m Moment . Shear

Weight .0 kgsm  Moment ; Shear

Weight .0 kgsm  Moment ; Shear

Ueight .1 kysm  Moment : Shear

Weight .0 kys/m  Moment : Shear

Selected DOptimumn i Steel H-shape For Strength Design

692 x 300 x
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SteelZeam®| A 0Of : DB B 3

2 HEZE At ZHHH 27

FRHER} MEH| e AEZNE dafjz=et HAER LIEFHLI

B steelBeamn(ver 18.1) ; Steel Beam Design Expert == O

[ 2-361 1 on Grid x2™x3/y2

Utilization Ratio for Bending Moment and Shear Force

Beam Length
Span Length
Unbraced Length
Modif . Coeff.
Beam Type ——>

L
Lb
Cb

3.000 n
1.000

Beam Fixed at Both Ends

u

Section under Bending
about x-x axis

Section Size selected by Program

Maximum Monents

Mr/phn

DU N
thinooitntneoe
cocoooooe

A A A A A A

(unit in mm)
Rolled H

Sizes:
H- 692 x 300 x 13.0 x 20.0 (£8.0)
Steel Grade and K3 Designation:

Rolled H Fy = 355 WMPa SHN355

Classification of Steel
For Flexure Mx
Flange Element
Web Element
Limit State(Mx)

Section for Local Buckling
———> Compact Flange

———>» Compact Ueb
———> Compact Section

Moment Mr/pMn

sttt
0.0 0.5
—t—ttt

0.5

Shear Ur/pUn

Maximum Shears

Result Ur/pUn Result

el ol
oo
ocoooooooo
mmEEEEEE=
wwoommo o
(=T - - T
B N N P S
el ol
oo
ocoooooooo
mmEEEEEE=
R A B B I I
ocoooooooo
mmEEEEEE=
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Steel Beam?2| HZF 0Of

AISCO| Design Examples (ver 15)0f Q= O|ME1} H @30 SteelBeamQ| HIHES HASSIFCE CHot
Design Examples®| OI&[OIM< 3Xt2] R& £AIE ARSI ASTMO| HEZ Fillet X|49f ZHE2E @
Me| BEEX|5=7F KSeE Bt XHo|7t Qlof SetXez on| gle= FEQ| Ui %2 X7t st
AISC ExamplesO| 3X}2| SEXE ALE g o SteelBeamQ| MA ZrO| © H=tsiCt 0|2 7t

= |
== Zgdot 458 OM=S Sl 2ZEY 02 F=ds =St

~
wn
Fl
MM
10
&N
0%k
oy
i
ko
>
L]
T
N
rlo
P
I

2t0|Ck FRT|Z0M 2EAM2| HHES & 5 Bl 89 TZA M0 R=15tE At

Atz 2ol 2= A AHuEH 0| AISC Examples(F.7-B, G.4)2 R=1.5t, SteelColumn2 R=2tE & &3} 3Lt

Design ExamplesQ| OfX|Q} H|wst AZ 0

O| 7| =z e Program/AISC Xto|
F.1-1B Qtol HEZH(= L) 4= 3 1.001 +0.001
F.1-2B ot HEHZH(Z L) 4= 3 1.006 +0.006
F.1-3B otol HEZH(X ) 4= 3 1.012 +0.012
F.3-B otal HYZH(H| =L Z 2K K|) PAE 0.996 -0.004

F.4 ot HEZH(= ) 4= g 1.000 0.0
F.5 ot HYZH (=) ok gz 1.000 0.0
F.6 AtZtE Zbzoh(=gl), ERW 4= g 1.002 +0.002
F.7-B AZHE ZEohH| =2 E2HX]), ERW 4= g 1.037 +0.037
F.8-B AMZHE ZE3H|RFZ 30 K|), ERW = g 1.015 +0.015
F9-B iy ZoHE), ERW g 0.999 -0.001
G.1-B to HEHZH(Z= L) Z= HMet 0.997 -0.003
G.6 ot HE ZHH| = LZax)) o= FIEE 0.999 -0.001
G4 AtZtE Zboh(z=gl), ERW 4= Mot 0.908 -0.092
G.5 Qs ZBH(H| =), ERW Mt 0.999 -0.001
i = HEZ =2 MHE) AlZte/els Zdet g HEZd/4s et
o 1 1.001 1.006 1-012_ _0.9% 1.000 1.000 |
E 08 |
En 06 |
@ 03
é 0.2 f:
0.1 ,:
0.0 f: B

\F.l-lB F.1-2B F.1-3B F3-B F.4 F.SJ F.6 F.7-B F.8-B F.S-B) \G.l—B G.6 G4 G5

AISC Steel Design Examples
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AISC Steel Design Guide 119]
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0| 122 AISC Steel Design Guide 119°| O A| 4.60 Sl =ICt.
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Steel Stair=Yib2| AW o : J2j= o}H 2
1742 F7HE0| MEZYATALE 2T AE

o o 1O O -

AFEXPZE Yot A =0 Ciet O|O|E(SDG11e| OfX H&)& LtEtHCE.
AT AHA L, HHS ARt SHAAIS| @|X|, AT ZTHH
|4 | SteelStairvibiver 18.1) ; Steel Stair Design Expert — ] *

[L[ Stair-3 111 on Grid R-HSS DG1l(User)

finalysis of Vibration for Linear Monumental Stair
Input File: manual-1.5TI
Steel Stair Dimension, Loads and Assumpution from Input Data of User —————

Stair Figqure Type
Linear Monumental Stair
with Dne Intermediate Landings

Stair Dimension
Width(c to c of stringers) W
Height Ly
Horizontal Length Lx
Diagonal Length Ls
Inclination from Horozontal fAngle

EQrees

Loads for Strength Design
Dead Load(except stringer)  w(D) : kN/m"2
fingle Live Load w(L) . kN/m"2

Loads for Uibration Evaluation
fissuned Body Weight Q 5 kN
Stair Total Weight Ws 3 kN

Damping Ratio
ELEVATION Beta defined by User Beta = 0.

Walker and Response Locations on Diagonal
Locations defined by User
Walker Xu
Respose Xr

9.
4.

Walker Location
@ BResponse Locat

Flexibility of Stair System
Lateral Flexibility : FLEXIBLE

Section Size(mm) and Yielding Strength of Stringer
Yield. Strenth Fy = 275.0 MPa
Rect. HSS Dx Bxt=>508x 305« 9.5 (19.06)
Size Option Section Size defined by User

CRDSS SECTIDN
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Steel Stair=Yib2| AW o : J2j= o}H 3
U S7HEO] MY ATHA CHAIZYE 223t AE

AEYAO| CHEYe 2k, HHEE X MY HE WES LIEtHCL

|‘1 | SteelStairvibiver 18.1) ; Steel Stair Design Expert = [m] *
[ Stair-3 1 on Grid R-H33 DG11(User)
finalysis of Vibration for Linear Monumental Stair

Utilization Ratio for Bending Moment and Shear Force

Stair Length:
Horizontal Legth Lx = 9.906 n
Unbraced Length Lb = 0.300 n
Modif . Coeff. Cbh = 1.000
Stair Type —-> Linear Monumental Stair

Sizes: (unit in mm)
Rect. HSS Dx Bxt=>508x 305x 9.5 (19.06)

Steel Grade and K3 Designat
Rect. HSS Fy = 275 MPa

Classification of Steel Section for Local Buckling
y For Flexure Mx
Flange Element -——> Compact
Section under Bewnding Ueb Element ——-> Compact
about x-x axis Section for Mx —-> Yielding

Section Size defined by User

Howent Meophe |b——p———+——+—+—+—+——F+—+—+—+—+—

0.0 0.5

Shear UrspVc pot—r"—t—"—1—F+—+—+—+——+—+—+—+—

0.0 0.5

Flexural Stregth and Shear Strength :

Uertical Deflections :
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Steel Stair<Yib2| A3 of : O2j= 3IH 4
1742 F7HE0| MEZYATALE 2T AE

o o 1O O -
S MR £X DNRI|EISS, 2BIRSSY DRWS4 N HES WSS LIEHHCH
H2S £E=2 ofgdots 120 o3l s HSA fX[e] SIS 545 LIEH D oottt
w7t S SWRtO| FZO| M2 SR Ko MSIIEEE LIEHCE of THY0) s oY He
ARt sty IX[of hHE HHSAF fX[e] XM TSItEEE LIEHHC
Mo FBYML TSIHEE S|8ANS LietuCt
HE £E2 otgdsts 120 o3 Hdel= HSAt fIX[e] ZUTES/HEETE 0] 518t or2fo
A0 7|ZES UFRSE FR0= Y 22 LIED 2o AN 7|ES TESH| @e ER0=
w7t MO @ LIERHACE

|{ | SteelStairvibiver 18.1) : Steel Stair Design Expert

[ Stair-3 1 on Grid R-HS5 DGlidcUser)
finalysis of Wibration for Linear Monumental Stair

Input File: manual-1.8TI
Evaluation of Stair Vibration according to AISC Steel Design Guide-11 (2016 Edition)

[L[ Case-1 111 Hormal descending individual

Location of Respomse and Walker : by User defined Parameters :
ficceleration Respose x = 4.60Z m, phi(R)= 6.959 Calibration Factor R
(2 Gravity) Walker x = 5.974 m, phi(l)= 0,995 Walking Load Parameter Gamma

Expected Peak Acceleration and Acceptance Criterion :

fAicceleration(ap, xg)
Limit Line(ao, ¥g)
fAicceleration Curvelap, xg)

0.5 1.0
Mid Span of Stair Distance Ratio, (Lx-L)

STAIR VIBRATIONS ACCORDING TO DESCENDING PATH LOCATION
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Steel Stair<Yib2| AW o : J2j= o}H 5
1742 F7HE0| MEZYATALE 2T AE

o o 1O O -

ol 70 4 Aj7|2llss s8Agllsset Agllssol Mots dES W8S LEFHL
E £=2 otgot= 1210] of3 dEls HEA AX|e TSI/tEE 45 LIE D Eotettt
@t M2 BRG] F20f WE HSAr fIX[e TSItEEE LEHEL of 4y U= BY
2Ol 5t /X0 WE BSA /K|S XM USIHEES LHEFHEE

Mo =382 Us7I5E o8t dE LEfHD

e £=2 otFot= 1210 o3 M= FHSA AKX ZUES/HEE7E 0] o1&t Oor2fo
A0 7|ZES UFRSE FR0= Y 22 LIED 2o AN 7|ES TESH| @e ER0=
M o= LIERHO

|:-] | SteelStairvibiver 18.1) | Steel Stair Design Expert

[ 5tair-3 1 on Grid R-HSS DGii(User)

fnalysis of Vibration for Linear Monumental Stair

Input File: manual-
Evaluation of Stair Vibration according to AISC Steel Design Guide-11 (2016 Edition)

[L[[ Case-Z2 111 Rapidly descendlng individual-not perceptible

Location of Response and Walker : by User defined Parameters :
Acceleration Respose x = 4.602 n, phi(R)= ©.959 Calibration Factor R
( Gravity) Walker x = 5.974 n, phitl)= 0.995 Walking Load Parameter Gamma= 0.19

Expected Peak Acceleration and Acceptance Criterion

ficceleration(ap, Xg)
Limit Line(ao, xg)
ficceleration Curve(ap, xg)

0.5 1.0
Hid Span of Stair Distance Ratio, (LxsL)

STAIR VIBRATIONS ACCORDING TO DESCENDING PATH LOCATION
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Steel Stair<Yib2| A3 of : 2= FIH 6
AE

4 ST MELMATHAZY BT

BB MRO| 2% 1Q7|EXSS, 2YUQWESY NRNSHY NS HES 4SS Lietdict
WS SE2 olYots 1E0 ofs AR YIS X NSIEE THES LIEIYD BTt
Wt RMe WA P2 2 WSt AXQ IEIIEEE LIEHHCL 0O ZHAY s AH ML
SRl 57 SIX|f LHE LR KO AT} NSIHEES Lietwct

HMO| STWHHL USIIEE S|8EAMS LEEHHC

WE £ olZshs IS0 ofs WAL BHSR KO AWHSIHEET} o SEAM of2fof
2A0f JZES BHESHE POl MM Mo LD 9lof 0| TS BFHA| g BR0ls
Wt HOZ LIERHCE

H | SteelStairvibiver 18.1) : Steel Stair Design Expert

[ 3tair-3 1 on Grid B-HSS DGll(User)

finalysis of Vibration for Linear Monumental Stair
Input File: manual-1.5TI
Evaluation of Stair VUibration according to AISC Steel Design Guide-11 (2016 Edition)

[L[L Case-3 111 Rapidly descending individual-perceptible and Rapidly descending group

Location of Response and Walker : by User defined Paraneters :
fAcceleration Respose x = 4.60Z m, phi(R)= 0.959 Calibration Factor
(% Gravity) Walker x = 5.974 m, phi(W)= 0.935 Wakling Load Parameter Gamma

Expected Peak Acceleration and Acceptance Criterion

ficceleration(ap, ¥g)
Limit Line(ao, »g)
ficceleration Curvelap, »g)

0.5 1.0
Mid 3pan of Stair Distance Ratio, (Lx-/L)

STAIR VIBRATIONS ACCORDING TO DESCENDING PATH LOCATION
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Steel StairYib2| HZS 0f

AISC Steel Design Guide 11, Vibrations of Steel-Framed Structural Systems Due to Human Activity,
2016)0| /U= O H[(Ex. 4.6)1F H|wSIO SteelStairVibe| M=tdsS ZAZBSIQULCt LCHIE AISC Steel Design
Guide 119| OIHOIME 3Xt2| R& XAS ALl ASTMO| Zt& 2ol LA WA 50| KSo| EE
T4 ChA Xpo|7t Qlof Jetdeoz oo Qe FEol O 2 X7t WESIICH AISC Steel

2!
TAE AH8gE g
& =

=

Design Guide 119| O|X|0f|A 3Xt2] §& = SteelStairVibe| MA Zf0| § ™=t
SICE 0|2 7tsot oF M2 ZHUSE2 ZES 458 HHE2 8 AZEY 0o HdS =QlstRALCE

SDG 119| OjA|ef H|uot HF Of

SDG-119| oA =HA SDG-11 Program H|2
et 1010 HE &= st 1.44 %g 1.450 %g 1.007
*}; Ex.4.6 1019| W= =& 1L 249 %g 2.500 %g 1.004
(o)
59| e 5 o5t 747 %g 7.501 %g 1.004
L, . asus: % ¥ mHAS Sz S5 ArtsE
: l R 'a - v ~
11 +
F 1.000 1.004 1.000 1.000 1.007 1.004 1.004
1.0 +— + -—-= -——-=t -—-- - == - -—-= -—= -
g 09 1
T 08
E L
g 0.7 +
3 0.6 |
£ 05
g L
E 04 +
2 03 4
g L
@ 02 |
0.1 ,:
0.0 I —
fn(vert) fn(hori) dW $R \ ap-1 ap-2 ap-3 y

J
AISC Steel Design Guide-11 Example 4.6

AISC Steel Design Guide 11(2016)°| Ol X 4.61} H|w3t AZ o D=

—
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Steel StaivVib2l 7|E A48 HFEHZZ M| Hln
IOl 7|E 48ZEIU= ZMA T CHD T E7IZ=W0| gi0) Oj=2| 48X 2131} H|W
SHRALCEH
ZHAT QA8 48 HAFHZEIHY HuE
= M B US Program Steel Stair~)ib
A7 AISC X X SDG11(2016) SDG11(2016)
AE 2|7 AHEXE XY EHH X X X o
SrEA AHE CHOY AEH X X X ®
1010| HE £k 5t X X o ]
s ot 1010] WHE £k 5 X X o L
50| e £k 5t X X o (]
MA=A X X () ]
ot Jefd ZE 5 HF X X X ]
37kX| stzof chst s X X X ]
AEYARI 2
o T =
datg X X X Y
7= 7-15 ROI:_.E X X X ‘
EJ_'_A‘I 1o O™ - S A
OF Atk X X LS 5T
20k AHAtM o Qotmo| mat
A A AN X X X ]
ZE2O0H | D20 =
H 2 oo oo EMLEA =7t U ¢
HA O HA O
X 1 H8g =+ gs
® N8 = U3
A HEBY £ oLt WX YS
@’  AOE Qg UX| A
* AISC 360-160fM & 2xl=3A, MEAIL e THol 2Xo| SZE, 21y Zatol dA Y S0
™AL ZHda e dE 1245t0] SteelStairVibof| O] BHASIRALCE.
* RARI|IEOIM Hotel ZRIHHIE XDt HIRE cYZAUHEX = SteelStairVibe| AEYA HA 0
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Steel StaivVib2l 7|E A8 ZHFEZ27HO| Hl

oln
gl
N
2
iml
o
0z
olo
[H

ATl =LHo= AT 270 Qo] O|=72| 4821t H|wdHRLCt.
AISC SDG 119| Oi|X| 4.69 H|m3t Z1} SteelStairVib= 0§ H&hsiCt.

[AISC SDG 11(2018.7.27 ) : 2 =& st R=0.6%g]

AISC SDG 11
(=] . o
T2 Example 4.6 US Program Steel StaivYib
M A H AISC SDG11(2016) SDG11(2016) SDG11(2016)
k=l P 7.02>5.0Hz f n>5.0Hz 7.00>5.0Hz
NESE B 4.73>2.5Hz f n>2.5Hz 473>2.5Hz
e 1010 HE = 3 1.44 %qg 1.44 %g 1.45 %g
2|
;g 1010 W2 & sz 2.49 %g 249 %g 2.50 %g
- 2o| 2 & 32 747 %g 7.48 %g 7.50 %g
1.2 -
s 11
b= F 1.000 1.000 1.007 1.000 1.000 1.004 1.000 1.001 1.004
£ 1.0
l'H -
4ir 09 +
e b
é 0.8 ':
Z 07 -
: =
(L] 0.6 T
=t L
S
m 05 +
4r i
~ 04 -+
E-T 03 +
m.| v
M 02 +
o |
01 +
0.0 -
10 EE S8 10 e S & 312 JdEWESE 512
» SDG11 1.000 1.000 1.000
= US Program 1.000 1.000 1.001
m SteelExpert 1.007 1.004 1.004
ME ZTAITH TS "ot
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