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ComColumn2| AU

b= M AA OF & A Sl A EH ol AQZt AL
> 45 dAEE > HEES MO 275t AU MY
[ Comcatumnoe e Column Desig et
= == ol
[0E GB 113 on Grid X1 A SE 148
) (AFOAM)
§ bt a0 Restingutas Sohckets 1
Secticn and Trput ata It e T AFOAM-SIMPLE
Colunn Length 4.500 q ]
a jor axis 4.500 n, kx = 1.000 ‘
BEs sl 2590 R By = 1ow < EHY QB AL = N, = 2.1(A/L)Y; = 0.0042Y,
it 1, =
s - 600 x 600 RESSZEA NS
H-Cone 250 % 9.0 x 14.0 (16.0)
Main Bar 2x 4) e
Lateral Bar D13 @ 150 (both end zone) SEA|50f o[t ohA
Lateral Bar D13 @ 300 (mid zone)
SIMPLE-PDELTA
— sompa 21”70 0 DK, AFOAMISIMPLE
H- Fy = 355 MPa <= 525 MPa 0.K. - |
Main Bar [h < S0 MPa < 550 M8 0K _ SIMRLEERECA
Gl e S G O R SURLT SEOIE | Py Vo Vo Mo M. P Py P it B

Classification of Composite

For Axial Conpr

cction for Local Buckling
ive Strength
> Eq(0709.2.4)

M, = ByMy; + BoMy = B M,y

Compact Section
For Flexural Strength
Compact Section

P,

r = Pu+ BaPyy =
1

Pstory

> Plastic Stress Distribution

Conc. Clear Cov.= 40 nm mitations for Minimun Steel or Re-Bar Area Rat
Not shoun Tie Bars As/fg = 9,218/ 360,000= 0
Bars Ascshg = 10,134/ 360,000= 0.0281> 0.004

Combinat ion

Hugb
Mumb. 1.D.

Huxb
N KNn

ComColumn

400 9,150 255

EEE R
(DAM)

Total nunber of load combination entered is 12. Load combinations after the 12th are not shoun above.

> otEx

[ ComCatumatver 6

3

PALRE

Composie Column Design Expert

[C8 1 onGrid X141 [C8 1 onGrid X141

[ H-Core Encased in Rectangular Concrete 1 [ H-Core Encased in Rectangular Concrete 1
Input File
ribution for Bending AND P-M Interaction Diagran for x-x

AFOAN-STHPL Input File: AFOAN-SIMPLE-1

Shear Strength

e cct
fxis - Interaction Diagran for Compression and Biaxial Bending AND Transvers:

Pe/pbn for y axts Uespon 1

Strain
Curve

Re-Bar

Concrete
Stre Stress

Steel Tube
tress Stres:

y
Section under Bending

Stress Distribution for Bending about the x-x Axis of Composite Section

13 ST S SN

o ist-Order
Zna-Order

Hux, Pu
Hrx, Pr

P-H Interaction for 5 Po

22,817 W = 05 for x axis for Ury for Urx
Anchor

Point

PPn

am Interaction Diagran for Compression and Biaxial Bending Transversal Shear Strength

phn
N.m)

e and Axial Force for Each Load Case

Load Conb.
Case Numb.

Pr/bc
Ratio

Result Relevant
5 Code Eq. Numb

P(r-C)/P(A-C) Mex/M(CIx Moy/M(Cly PN U/R
Ratio Ratio Ratio  Ratio

i
Kyey
Landa 088

Force Equilibriun for phn(B)
304 kN

T 6,313 kN

C/T =0.9987 => 1.00 ( 0.130 # Error)

Ypra = 174.50 nn

2,416 KN.m
Load-Honent P-tt

Interaction Diagran

for x-x fixis Bending

Legend for color of PH Curve
uhite Sectional Strength.

Sky Blue : Nominal Strength.

Green Design Strength.

Red : A-C-B-T Curve reconnended
by commentary of code

0.821
0.815
0.724

202
209
193

cooooooooooo

inininbninininininin

Total munber of load cases entered is  12. Load ca

Homent Colunn

olg
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[ comcolumner 16.1) - Composte Column Design Expert o x
\ Concotumn(uer 18.1)3 This copy i Ticensed 10 HENTECH aid ASSCCTATES | Sheet o
HAHTECH and ASSOCIATES  Structural Planing, Design and Consulting Engineers i
81 on Gri
68 onGrid iz | bate  2018-16-15
PR ] m——— Project: WU DATA BY SECTION T¥PE | Hade by D.G.Kin
I Sie RicraRd i Becierabien Ssets U it Hh Subject: LMD Conposite Colum - KBC2015 (FACTORLD LOAD) I Chis by S.Mkin

Longitudinal Shear of Load Introduction and Outside of Load Introduction -
Input File | CC-Sectionlype.cCL
output File | CC-SectionType.cCL

Region of Load Introduction = + LL CONPOSTTE CoLUM SCIEDULE ]

' /pin Cone. Vrophn | H/Cone.
Lin = 1,200 mn .
S Fies EedXEIR 5.5 Stud Fu = 400 P, Bearing Plate Fy = 235 iPa
Apply to Steel H only by :
v 4 | | Grid | Colum Section [Steel Tube I Steel Section Core [Conc. | Longit. Bar | Tie tars |
| can | to. | | | i | |
| Mark | | Type Size | Py thk.] Fy " B Tw TE | fck | fyr Mos Dia | fyt  Leg Mos/DiafSpacing |
| | dded Flen. | w (Wa | Wa e w  m m [ WalWa  w | Wa inYDir. inxbir. |
a | X171 | RIKOH Width Depth| N.A. | 355 11- 400.0 x 400.0 x 13.0 x 21.6 | 50 | 566 20 -D25 | 466 2 D13M60 2 D160
| witkcare, Bar on x san | 17w 177 kg I 70 at corners | n3@en 7 pia@en
o [/ Ok Die | WA | 35 4000 % 400 x 1.0 % 210 | 5% | 590 12 025 | den 2 Dioges 2 pisease
| wikcare, Bar a4 I I w117 kgim I | at sides | T D13@EE 2 13§60
Sl Fluuent [ IR Wi peptn] 2a5 15.0] wa e e wa
Stud Size D19 x 100 | conc.Fa11 only 750 lcompace | 1 I
Total Nos x 6 = 24 I
| Load transfer zone : Lin 1508 wn, nfernal Bearing PTate on Tube 5 fotal o 1 ea, tp- 11.8 an, protrusion Lp- 25 an
en oma | o — wa | o0 | sen 1 o | dsa 3 pisgma o brsga
| wiear J09x 700 |conpace | |0 arsiees | 2voes 2 oums
Direct Bond Interaction Stud orsand Plate |
| Load. transfer one  Lin- 1400 mn, Internal Bearing Plate on fube > foral o 1 ea, tp- 11.0 wn, Protmision p- 25 an
Outside Region of Load Introduction
H/Conc. for Hux Vespin WG, R ik @B |05 RGET WAl epth| 343 15.0] 355 H 300 x 0.0 x 00 150 | S| wa | wa
| wikore oax o lcomac | w940 kg 1 I
| Laad. Transter 7ons : Lin- 1408 mn, Tnternal Bearing Plae on Tube 5 foral o 1 ¢, tp- 1.0 wn, Protmision Lp- 25 an
ac o LT Depth] 345 15.0] 755 K- 300.0 % 3006 % 10.0 % 5.0 | 50 | S0 D 05 | 40 2 orEms 2 orEns
| wikcore, Bar 650 % b5 |Compact | ) I | at sides | ERUEC GRS RUET E)
1 Load Tranafer e & Lin. 1300 aw, Tternal Boaring Plate on Tube 3 Total Rar. 1 ea, tpe 12.6 an, Protrusion tp- 75 mn
ot Lt b | 1] wa s wa | wa
| cone.i11 omy e lcomact | I I
G X3 [ CFT bia. | 34 1.6 s | | sen 1o | den 7 DisEss 2 igass
| wrgar 775.0 |compact | I | at sides | D13§194 2 D13§194
Stud Placenent
Stud Size D19 x 100 o8 v L v, | s 1] BsH deeax desx 100k 50 | sl wa | wa
Total Nos 2 x 15 | witkore 00 lcmact | we P |
216300
oc | %377 | corr bia. | 345 15.0] 355 H- 390.9 x 299.0 x 10.9 x 15.0 | 50 | 599 12 -025 | 499 2 DI3@E3 2 DIIME3
0.0 | witicore, Bar 725.6 |Compact | w= 94.8 kg/m I | at sides | 2 D181 2 D13@IST
Direct Bond Interaction Stud Shear Comection orcs
W Rectangular Ficased Composiie Colum Wit W Core
o : Cireular incased Composite Colun with  Core.
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CCL SB8A 111 on 6rid X1-2

Design Option : H-Section

NonFactored Load Diagran

Dead Load (et Concrete and H-Bean Self weight)

Temporary Live Load (under Pre-Conposite Condition)

Super Inposed Dead Load (under Post Composite Conditiom)

Live Load (under Post Composite Condition)

Aol Tl xpS MY

1) Compasit Beam Design Expert

Hu/pin(s)= 2.26,  Uu/pUn= 0.80,
H- 294 x 200 x

8 Ueight = 56.8 k
Hu/pn(s)= 2.90,

Muspttn= 2.1, 8

0 x 12.0 g/n
Uuspun= dlsda= 21.1,
in case
16.0,

Weight
Mu/ptt

| 57.8 daem

13
.55, Uu/pUn= alsa

354 x 1
Hu/pHn(s)

H- 298 x 201 x

3. ueight =
Hu/pn(s)= 2.48,

Mu/pt

65.4 kg/n

4.0
o 1.85,  dlsd

0 x 1 in case
[rave 8.4/
- 400 x 200

H x
Hu/pHin(s)= 1.

8 3.0
1,

0 x 1 Ueight = 66.0 ky/r
Yu/pun=

Musptn= 1.52,  dl/da:

H- 446 x 199 x

8.0 x 12.0
Hu/pn(s)= 1.78,

o0 x t
urp

e 66.2 kg/n
Musptn= 1.41,  dl/d
9 H- 336 x 249
Hu/pHn(s)= 1.

Wda= 145,

99,

8.0 x 12.0
Yuspun=

x 20.0
0.83,

Ueight = 69.2 ky/r
Mu/pttn= 1.63,

H- 404 x 201

9.0 | 5
Mu/pn(s)= 1.65,

alsa

0 x 15.0 x Ueight
VuspUn: Muptt
200 x

9 Ueight
1.52,

Mu/ptt

7.0 kg/m

1.24, dlsda= 8.2

1 H- 450 x 0 x 14.

Hu/phincs): Vu/pUn= 0.55,
H- 496
Hu/pn(s)=

x 199

x 9.0 x 14.0
1.35,

Vuspun=

x 20.0
0.50,

Ueight
Muspttn= 1.11,

79.5 kysm
dlsda=

250

3 H- 340 x 250 x
Hu/pHin(s)= 1.

14.0 x 20.0 Ueight =

9.0 x
L, UupUn= 0.73,  Huspl

B A o
4, dlsde 2

x 200

Hu/pn(s)= 1.

10.0 x 16.0

x Ueight
18, Vu/pun:

= 89.7 kysm
Mu/pttn= 1

0.45, s

22.0

x Ueight
0.64,

S H- 386 x 299 x 9.0 x 14.0 94.3 kgom
Hu/pn(s)= 1.26,  Vu/pUn Musptin= 1,15, dl/de

H- 59 x 199 x 10.0 x 15.0
Mu/pHn(s)= 0.99,  Vu/pUn

x 22.0
0.37,

Ueight
o

- 246 am
alsa

5.6/

Ueight
Mu/pttn= 0.87,

103.1 kg/n

x 110 x 19.0
/pUn= dlsda=

7 H- 506 x 201
Hu/pHn(s)= 1.00,

== Selected Optimun Section Size of Steel H-shape For §

H- 506 x 201 x 11.0 x 19.0 x 20 in case

Hu/phn(s)

X ol
I

> Hamo] 2R A5

53)

LzE

Compodite Beam Design Expert

on Grid X1.25/¥1°2 235 H- 496 x 199 x
Design Option

Required Flexural Strength Hu

Span L = 12.000 n

& pMn at Location Lx along span

Required Shear Strength Uu

Detlection,

Upuard Pre-Camber

Camber

Def.D

1.8/ 8.

ize by Program, Shear Comnection by Program u,

13.7/ 8.0 1.

of

£ 106
2.00,

£ 1007

in case
0.0/ 8.0°

in case
10.3, 8.0°

in case
7.2, 8.0=

in case
6.4/ 8.0

9.0/ 8.0

in case
1.6, 8.

ZF, Mo Open S
Input File: CB-E

atsda

00z Shear Comection Degres.
dtsda= 53.1/ 25.7=

Shest Comect ion Degres
at/da= 38.0/ 25.7= 1

1007 Shear Connection Degr
dtsda= 42.7/ 25.7= 1

Shear Comection Degr
1.47,  dtsda= 26.6/ 25
1007 She:

iection Degre
1.25, 24.2/25.7= 0

- Co
at/da
1007 Shear Comnection Degr
1.82, dtsda= 35.7/ 25.7=

1007 She:

- Connect ion Degre
1.29, 22. 0

atsda

100 Shear Cornection Degr
1.09,  dtsda= 21.5/ 25

1007 Shear Connection Degr
0 tt/da= 16.6/ 25.7= 0

1007 Shear Connection Degr
1.59, dtsda= 28.0/ 25.7= 1

1007 Shear Connection Degr
t/da= 11.6/ 25.7=

o0 sk it lin Met
1.2,  dtsda= 21.8/ [

1007

Shear Comnection Degrs
0.58, 25.7=1

at/da= 25.8,

1007 Shear Connection Degr
= 0.70, 25.7=

rength

of

9.0 x 14
H-Section Size by User, Shear Comnection by User wAl, flo Open Slab

and Design Flexural Strength

and Design Shear Strength

PUn

dtsda= 11.3,

Design wox

1007

hear Connection Degree

0.70,  dt/da

32.2 % Composite Acti

Input File: CB: B

along Bean

pin

Righ
Suppo

along Bean

and Deflection Linit -

(eSS

29.3/ 25.7= 1.

1

it
rt

Pn

0.5pUn

aClive) Linit

dttotaDLinit

>

@l Compeam(ver ©

NEWTECH HHIAPRE7| AR A

soE 72 1y

Composie Beam Des

[ SB1 73] on 6rid AUTO, 12.000 n

Design Option : H-Section Size by Program, Shear Comnection by Program ul, Open Slab at Left End

NonFactored Load Diagram

Dead Load (et Concrete and H-Bean Self weight)

Temporary Live Load (under Pre-Conposite Condition)

aper Inposed Dead Load (under Pos

ive Load (under Post Composite Condition)

>

0562 1 onGrid AUTDA 325 H- 482 x 300 x 11.0 x 15 94.0 % Composite Action

Design Option : H-Section Size by Progran, Shear Comnection by Progran u/2P, No Open Slab
Input File 1
Cros:

Section, Uiew and Longitudinal Shear in

Flr
bi= 1125 n  b2= 1.125 n
= Logitudinal Shear Check in §

. Tie Bars = 89 nn"2/m

- Reg'd

uh

Cross Section Uiew Strut-Tie Model for L

9.000 n
Side Veiu
Steel Headed Stud fnchor Layout

BExgA L2e
Canean(ver 18.1); This copy is licensed to KEKTEGI and ASSOCIATES | Sheet .
HEWTECH and ASSOCTATES Structural Planing, Design and Consulting Frgineers. |
| bate a8 10 16
Profect : BASIC ISER GUIDE KCY DUPLES(Cart?) | Wade by D.6.Kin
Subject: 1RED Composite Beam | chicd by S.bKin
Toput File | C-Exant. BT
£ [ COMPOSITE STEEL BEAM SCHEDULE 11 Qutput File | 8 ban. ot
| | | H shape Steel Bean Conp. | Tewp. [Upward] Stud snchor | Arangenent of Shear Studs cach Segaent |
| e | G [shoring|Pre-
| mmc | o | B W B Tw TF |Ratio|Req'd ?|canber|Total| dsx hs| nspac npac ngspac n@spac o@spac néspac |
I l [ wa m mn amo o | % [ Y/H[ o | Hos | mn mal segni segn2 Sen 3 segm segns segns |
81 | oo [ 23 H % x 199k S5x 8 | 44| B0 | @ | 16 -mox 7l 1gws 1895
l I e nokgm I |1 - somal 1o 3o - - - -
S8 | K21 [ 235 e x 201X 1L x19 | /| Ko | 20 | b0 Dok el 2@ 160 dged 2@
l I e 1031 kem [ |1 1= 90wl y.a00 150 1500 D09 - -
s a2 |2 oemx Mex 1ex2 | @Ko | 48 | 102 Doss] 1610 20 1000 1G00 2ReD 1A
I |« 166.0 ke [ | 1 l=15.00 el 3.050 3.000 1.500 1.566 .05 3.0
e e T - - =
| | @ ki [ |1 0= comal 3.0 s.0m - : . .
SOBA | KL-YL | 2351 506X 201x 1.0 x19 | 190 | Ko | 20 | 100 -DI9x 76| 2¢150 18150 1¢150 26150 - -
103.1 ki | 1= ol 300 16 150 3.a0
S | X2 | 23569 x 0% 13.0x20 | 100 | N0 | 40 | 168 D19 76| 1615 2615 16125 1g1S 215 16125
l [ [ |1 Laneeenl seo 000 10 Lowe 5000 3000
SR | o/ | 23K 9 x 199 x 5.5k 8 | B[R0 | @ | 20 Mol @75 1075
l i 2.6 kg/n I |1 - somal ze zow - - -
S| K21 [ 235K Whx201x 1L.0x19 | 9 KO | 20 | /4 Dokl 2gU5  1pM0 1gma 2615
l | e 101 kem [ |1 1= s.0mal o0 150 1500 1000 - -
S | AYI2 | 235 60 x MO x 1.6x20 |10 [KO | 49 | 18 Do s6| 16R5 RS 1960 1809 2615 1S
l I 166.0 kerm [ |1 1=15.08 0] 3.000 3.00 1.500 1560 .00 3.0
seic | ey | 2% uax S5k 8 [ 109 [Wo | o | 40 -bioc7s| 275 2@ - - - -
| | 2.0 ki [ |1 0= Gomul 3.0 .00 - : - .
SORC | KL-2¥L | 2350 6 x 201 11.0 19 | 190 | KO | 20 | 100 -D19x 76| 2¢156 19150 1¢150 26150 - -
| 17w e kg [ |71 0- el e 1 1se 36
S | XHYI2 | 235 H- 692 x 00 x 13.0x20 | 100 | N0 | 40 | 168 -Di%x 76| 16125 26125 16125 1815 2015 16125
l | w1560 kg I |1 L newenl oo o 1s00 Lowe S0 .00
S| oo [ 23K x 199 x S.5x 8 | 44 |0 | @ | 10 -mox 6l 1gws e -
l I 2.9 kg/n [ |1 - sowal e o .
S| K21 [ 235K e x20ax D x17 | sl RO | @ | @ Dokl 1gea 1pwe 1gled g1
i I e 1100 kg [ |1 1= 90wl a0 150 1500 D09 - -
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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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Structural Cxpert STHIIE

Com_~loorYib2|

» LL#]I»EH)\I‘ Bay0| |-

FloorVibiver 16.1) - Composite Floor Vibration Exg

[0 6-Floor 111 on Grid x6-x3/y2-y3

Condition : Typical Building Floor, Walking, Paper Offices

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

Occupancy Type
Activity Type

Paper 0ffices
ualking
Direction of Floor Width —

22.000 m
31.500 m

Floor Width
Floor Length

: Corner Bay

Bay Location a
 Left Edge Bean, Left Edge Girder

Edge Location

Uall on Bean : Left edge bean
Uall on Girder : Left edge girder

Direction  Bay S +Lb x Lg = 10.500 n x 9.000 n

Floor
Length

Slab + Ribbed Slab
B - A, B
Thk = 130 m
tc = 80 mm
hr = 50 mn

2400 kg3

D H-450 x 152 x 7.6 x 10.8
Lb = 10.500 n

= 30000 n

Left Girder 9.6 x 13.6

: H- 528 x 166 x
L 9.000
5.250 n (Lb/Z + left Lb/2)

Right Girder : 9.6 x 13.6

H- 528 x 166 x
Lg

.000 n
Sg = 10.500 m (Lb/Z + right_Lb/2)

Combined Mode Properties
[Te R —"
Floor Modal Damping Ratio
Equivalent Panel Ueight

3.938 Hz

0.030
= 575.409 kN
Applied Load :
Super Tnposed Dead Load
Super Inposed Live Load
Constant Force o

0.200 K2
0.500 ki/n"2
0.290 kN

E7lan Hypag=

ver 18.1) - Composite Floor Vibration Expert 0

[ 6-Floor 1 on Grid x6-x3/y2-y3

Condition : Typical Building Floor, Walking, Paper OFf ices

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

- The floor fundanental frequency  fn = 3.938 Hz < 9.0 Hz. Low Frequncy Structure

€ fcceleration Linits 1

Rhythnic Activities(ex. ferobic class),
Outdoor Footbridges

Indoor Footbridge, Shopping Malls,
Dining, Dancing and Weightlifting

Offices, Residences, Chu
Schools, Acsembly and Quict Areas

1S0 Baseline Curve
for RMS Acceleration

910

4 5 678
Frequency (Hz)

Reconnended Tolerance Linits for Hunan Confort for Uibratio
due to Haman fctivitice (Moditicd 15D Seale Considering Resonance)

b AEDT TWIOHZ

mFioorvio( Composte Floor Vibration Ex

[ UC-3-Floor 1

Condition : Typical Building Floor, Walking near Sensitive Operating Roons, Sensitive Occupancy

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

- The floor fundanental frequency  fn = min[fb, fgl= minl 6.987, 7.0421= 6.987 Hz

- Velocity Linit(Blue Line) 125.3 mmps(Micro-n/sec) ——- Walking near Sensitive Operating Rooms

Velocity [ Velocity tolerance linits 1

Ualk-Speed | Floor Velocit!

64 80 100
Frequency (Hz

omnended Toleraios Linits ok tumas Confurt ot Uik
Sca

aue o oettortes ChodsTien s inming R

NEWTECH HHIAPRE7| AR A

> 2|5

2350

et Eot

Composte Floor Vibratio

@ comriconbier 18.1)

[ 24-Floor 1 on Grid x6-x9/u2-y3

Condition : Typical Building Floor, Aerobic, Aerobic Class

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

- The floor fundamental frequency  fn = 4.466 Hz < 9.0 Hz. Low Frequncy Structure

Analysis of Floor Uibration for Rhythnic Excitation - Aerobic

Can/g)100% Curve Legend
Linit Linec
b g Rt

1st Harnonic
2Znd Harmonic
3rd Harnonic

Tolerance Acceleration Linit
Predicted Peak Acceleration

5.00

o
39.47 g7, occurs uhen the step frequency is 2.

fcceleration
Ratio of g
240 Hz. (Fn/
|

Step Frequency,

PEAK ACCELERATION versus STEP FREQUENCY for RYTHMIC ACTIVITY

> OOl ChHet ot

@ ComFlooryioiver 18.1) - Composite Floor Vibrafion Expert [=]

[ UC-3-Floor 1 on Grid x6-x9/y2-y3

Condition : Typical Building Floor, Walking near Sensitive Operating Roons, Sensitive Occupancy

luation of Floor Uibration according to AISC Steel Design Guide-11 (2016 Edition) —

- The floor fundamental frequency  fn = minifb, fy)= minl 6.987, 7.042)= 6.967 e

- Velocity Linit(Blue Dot-Line)  U(1/3) = 125.3 mmps(icro-n/sec) —— Walking near Sensitive Operating Rooms

fnalysis of Floor Vibration for Ualking near Sensitive Operating Rooms

Location
Object Lx= 2.286 m, Ly
Ualker Lx= 4.724 m, Ly

of Sensitive Dbject and Ualker
438 v PR
Velocity 2.163 m, phi
Micro-/sec

Ualk-Speed | Floor Velocities

Tolerance Linit v

User—def ined Ualker Location  Lx = 4.724 m, Ly

Lx/L= 0.517

2.163 n

Fast Ualk
——— Moderate Walk
——— Slaw alk
——— Uery Slow Ualk
Linit Line(U, nm

0.5
Hid Span of Bean Distance Ratio, (Lx/L)

UIBRATIONS IN AREA WITH SENSITIVE OBJECT ACCORDING TO UALKING PATH LOCATION

> NSEI acw

ComFlaorib(uer 18.1); This capy is Ticensed Lo HFHTFCH ad ASSOCTATES, | Sheel o,
NETECH and ASSOCIATES  Structural Planing, Design and Consulting Engincers I

e 20181008
Project: A15C D611 2016 Bxample | wade by D.G.kin

Subject: Dualuation of Floor Vibration according to AISC Steel Design Guide 11(2016) | Chid by S.4ikin

Input File | ALSC-Floomib. el

LU Floor Vibration Design Summary Table | Output File | ATSC-FloorVib.veT

reference Vibrations of Steel-Franed Structural Systens Due to lman Activity, AISC Design Giide - 11, Second Edition(2016)
Symhol < see Foolnote
| Bay. |Frame|occup. | Activ. | Bay Size (m) | PoorQorwp | Damping | Vert-Frequacy | Acceleration | Results 1
I 1.D. [Type [Type [Type | 1 g b | Beta I vimit | vert. ap/g (%)| 1
[— [l | > | 1> | 10,668 x 9184, 3.048 | Po= 029 k0 | 0.09 | 4655 %.0H] .49 ¢ 0.50 | Satisfactory
Cxand-3 | <1> | <1> | <1> | 16.668 x 9.144, 3.048 | Po = 6.29 kN | 8.636 | 4.65> 3. 6.63 > 0.50 | Unsatistactory |
Exand-4 | <15 | €1> | <1> | 10.668 x 9.144, 3.048 | Po = 8.29 kN | 9030 | 4585 3. 9.76 > 9.59 | Unsatisfactory |
bxand b las | ae | <1 | 129 x M, 2.4 | Po - 9.1 ki | 9.010 | 6./3> 3.0 Hz| 2.64 < 5.86 | satisfactory
[ [t 1> 1 n | 1097 % 9184, 286 | - 008 kuiw]  0.060 | .48 > 2.0 o] 9.9 > 5,00 | tnsatisfactory
Exanei-1 O | <1 | 45Dl 914k x 8.5, 2138 | | emsel 7avme | s Limit | ves
Sensitive Malking Speed --> | Very Slow Halking I 2= 28.2 Hws | 52.8 < 235.5 | Satisfactory !
Stpsart: b 51 STow walking, [ Fo g, o 08w | 18,3 < 235 | saisfoctory
Occupancy > | Moderate Walking | F1= 198 Hajs, F2 = 28.2 Hajs | 167.3 ¢ 235.5 | Satisfactory |
--> | Fast Halking | F1= 19.8 Nw/s, F2 = 28.2 W.wis | 185.9 < 235.5 | satistactory !
Exan-3 <1y | €125 | <5-C>| 9.449 x 9.144, 2.285 | | 9.050 | 19.09 liz | v(amps) Limit | Ve-C
Sensitive Halldng speed --> | Very Slow Kalking I 2 - 28.2 WS | 7.8 < 1.0 | satisfactory !
Cauiprent o <=5 | Slow alking jr- 2= 282 0 | 12.0¢ 10| Satistactory
Oceupancy > | Moderate walking | F 28.2 W | 16.2 5 12.0 | tnsatisfactory !
--> | Fast Walking I r F2 = 28.2 W | 26.9> 12.9 | Unsatisfactory !
Exan 4 <Ay | Al | <523 9.0M x .53, 2.134 | | @050 | 729 Hz | veumps) vimit | Ve
Sensitive walking speed > | Very Slaw Walking | F2 = 27.6 Hais | 41.6 < 176.7 | satisfactory |
Cquipment or --> | Slow Walking | F1= 13.6 Hwfs, F2 = 22.6 Hs | 8.6 < 176.7 | Satisfactory |
ocaupancy 5| Woderate Halking | FL< 136 Woafs, B < 22.6 Wafs [ 116.1 < 176.7 | satisfactory
> | kast walking | KL= 126 Hafs, k2 = 22.6 WS | 1245 < 1/6.7 | satisfactory |
Font Hate 5
Symbol>  Frane Types sapuily gy T <Symbol> Activity Types
1> —-- Typical Building Floor N et Office - elking
@ typical rootbride frane Ehesronte ories @ oancing
tesidence - derohic
Clurch, Schoal, gssewbly and Quiet rea < Lively Concert(Fixed Seating)
Shopping ta1l
Dining <5 > Sensitive Equipnent foccupancies
scrabic
Lively (un(ert(leed Seating)
Tudoor Foatbridge 525 - Malking near operat ing raons
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SteelSxpert= 0220 Jdot= 1 0|de] 27152 #3850 AUt
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SteelColumn| AU

> 243 4APE b Y NSIA AN BT AQTE M
g et et

 steeiColumn(ver 18.1) : Steel Coilimn D

(L0 €3 11] on Grid X2/¥4
DR E el M
Input File: SC-Hethod4.SC
Cross Section and Input Data (DAM)
Column Length
Story Height 4.500 n DAM-FIX
Major axis Lx 4.500 m, kx = 1.000 —
Mitor axis Ly = 4.500 n, ky - 1.000 1o o
Slenderness  Low = 43 < Linit = 200 0.K
e GRS e I HARELHE AR08 = N; =0.003Y;
- 12 » e
Rolled H H- 428 x 1407 x 20.0 x 35.0 (22.0 = szxoo e
Steel Grade and XS Designat ion
Rolled H Fy - 355 pa
sification of Steel Section for Local Buckling SEA0l 23 s
For fxial Conpression
“"“ﬁ Element —-> :nns:znt:er sln\nge SIMPLE-PDELTA
cne 5 Monslender Ue
. DAM-FIX
3 Wonslender Section
- Flexural Buckling SIMPLE-PDELTA

Flange Elenent ~—> Compact Flange MZtaF =6|0| &

Pt T et A4St SHI0IE] | Py, Vi, Vay, Mux, Muy, Pstory, Prean: Hstory, Bu

Linit Stateds Compact Section

Linit State(y) ——> Compact Section

y M, = BiMy; + BoMye = B My,
Section Size selected by Progran Pp =Py + BoPy = BoPy
Top of Column Botton of Colunn LIB Modif . Factor 4= ﬁ) (Lﬂj il
y cb History )\ L/ Ry

Combinat ion Put Vuyt Mot Mgt Pub Vugh Muxh
Numb. 1.D. N N

SteelColumn

ERER ROTINN

145

4 x 405 x 18.0 x 18.0 x 22.0 Ueight = 168.3 k [C41  on Grid X3/¥4
RA= 1.458 Ux RAU= 0.022 Uy RAI= 0.011 Linit 0.950 Linit Lo/
CRH D
400 x 400 x 13.0 x 21.0 x 22.0 Ueight = 171.7 kg/n Input File: SC-Methodd.SCI
RAI= 1.329 Ux RAU= 0.019 Uy RAI= 0.015 Linit RA< 0,950 Linit Le/s — P-N Interaction Diagram for x-x fixis —
594 x 302 x 14.0 x 23.0 x 28.0 Ueight = 174.6 kg
RA= 1.633 Ux RAU= 0.024 Uy RA= 0.009 Linit RAU= 0.950 Linit Le/r=
P-H Interaction for 5 Points

700 x 300 x 13.0 x 24.0 x 28.0 Ueight = 184.9 kg/n - -
RAI= 1.566 Ux RA= 0.023 Uy RAI= 0.008 Linit RA< 0.950 Linit Lo/ Anchor

Point
792 x 300 x 14.0 x 22.0 x 28.0 Ueight = 191.1 =
RAI= 1.626 Ux RA= 0.025 Uy RAI= 0.007 Linit RAU= 0.950 Le/r Linit Lo/ Section Size selected by Progran

400 x 408 x 21.0 x 21.0 x 22.0 Ueight = 196.8 k

RAI= 1.208 Ux RA= 0.019 Uy RAI= 0.009 Linit 0.950 Losr= Linit Les

16.0 x 24.0 x 22.0 Ueight = 200.1 -

Ux RAI= 0.017 Uy RAI= 0.012 Linit RA= 0.950 Lesr= Linit Lc/s 4.500 0
13 4.500 n

406 x 403 x
RS 1.137

800 x 300 x 14 26.0 x 28.0 Weight = 209.9 ky/n y 14 ¢ 200 —- 0.K.

RAI= 1.419 Ux RAU= 0.021 Uy RA= 0.007 Linit R/U= 0.950 Losr= Linit Lesr= 10,487 kN 0.871 (Slenderness Effect)
under Bending

890 x 299 x 15.0 x 23.0 x 28.0 Ueight = 212.6 about x-x ax

RAI= 1.528 Ux RAU= 0.024 Uy RAI= 0.006 Linit 0.950 Le/r= Linit Le/s

708 x 302 x 15.0 x 28.0 x 28.0 Weight = 214.8 kg
RAI= 1.318 Ux RAU= 0.019 Uy RAI= 0.007 Linit 0.950 Losr= Linit Losr= o ist-Order Mux, Pu
Znd-Order Mrx, Pr
414 x 405 x 18.0 x 28.0 x 22.0 Ueight .9 kg/n
RAI= 0.972 Ux R 0.014 Uy RA= 0.010 Linit 0.950 Le/r= Linit Le/r=
808 x 302 x 16.0 x 30.0 x 28.0 Weight = 241.5 k
RAI= 1.196 Ux RAU= 0.018 Uy RAI= 0.006 Linit 0.950 Le/r: Linit
900 x 300 x 16.0 x 28.0 x 28.0 Weight = 243.2
RAI= 1.267 Ux RAU= 0.019 Uy RA= © Linit 0.950 Lesr: Linit
428 x 407 x 20.0 x 35.0 x 22.0 Veight = 283.1
RA= 0.783 Ux RAU= 0.011 Uy RAI= 0.009 Linit 0.950 Linit

Selected Optimun Section Size of Steel H-shape For S
Load-Homent P-t Legend for color of PH Curve
200 x 35.0 x 22.0 Ueight = 283.1 Interact ion Diagran White  : Sectiomal Strength.
for x-x fixis Bending Sky Blue : Nominal Strength.
Green De: trength
Curve reconnended
by connentary of code

Ux RAIE 0.011 Uy RAI= 0.009 Linit R/ y Linit Le/r=

Any Key to continue 1 Homent Colunn

> SISz E d=HE > EXEA LEE

] SteeiColumniver 181)Stéel Collinn Design EXpert oo

Steelolumn(ver 18.1); This copy is licensed to NEUTECH and ASSOCIATES.
[C41  onGrid X34 NEWTECH and ASSOCTATES  Structural Planing, Design and ConsulLing Fugineers

Sheet N,

bate o1 10 15
Hade by D.G.Kin
Chid by S.H.Kin

S Project: AISC DAWPLE-VIS(Steel Columm)
Input File: SC-Method Subject s [RFD Stee] Calumn - KEGA16 (FACORFD 1080)
~ Interaction Diagran for Compression and Biaxial Bending AND Transversal Shear Stremgth

Toput File | ATSC-SteelColum,SCT
Vi + [T STEkL com scuruLE 1] output File | AISC Steelcalum . SCL

| Cotmn | Grid | Fy  Mominal Sectionsize | ot | Length | Keight | Design Reslt |
Ik | Lo | i i | | |
| | Size ption] wa | kgiw | w | ke | KS Designation and Section Type |
Ger fayt | oyoon B Wt | | ===> Avoilable |
| sk | a5 I Ik 64w 262 | 1963 ] 9aa| 1 | m
B i | oW B Wb | | ===> Available |
| sk |t sy wax wax 239 ] w2 | saa | nes |
L | [ =oo> Failed 111 See Oulpul Files (560503 - €5%.508)
| user | a5 sex desx m2x 10 1337 e 123 i
B fas | b KB ot | | = available |
lusth - | a8 356 x 38 x 112x 1801 57| 844l 1,230 i
e Hox for Ury for Urx B pam | W B Wt | | == fvailable |
1 Utk |35 amx 209x 63x 5.4 1900 457|457 ol
fxial and Bending  Interaction Diagran for Compression and Biaxial Bending Transversal Shear Strength
B lamt | w8 | | === Failed 111 See Qutput Files (**.SC2 » *4*.504)
| usee | 345 263 x 67x 63x 95| 49| ast| wal i
W amyt | 08 ot b | ===> Avoilable |
Combined Flexure and fixial Force of Each Load Case for Section Size selected by Progran | usee | a5 e mx pax 98] o] aa7| e
Load Comb. ProPc Pr/PO) MoxMox  MryMoy Result Relevant W lam | oH B wm | | ===> Available |
Case Nunb . % Ratio Rati Ratio Code Eq. Nunb I sk | m3x wrx 1o 217 | 217 saa| yms] W
Eq(0708.1.1) W lamt | oW B w o oar | | o> available |
Eq(0708.1.1) | stk | a5 arx wx sax 161 Al A2 | 209
W1l | R oW Bt | [ > Failed 111 See Qubput Files (44,500 o #4%.50a)
Juseh - | 35 247x 2% F.ax 1La] 4s.0| 427 | 209 ] wi
B lam | oD o8t | | == tvailable |
Justh - | 5 esx 2s4x 9.5 | 700 ass| sl (31
B0 xamt | By DBt | fveilable |
stk - | w5 sk w3k 48 | owal T (R
te2 |xyt |y D@t | | ===> Avoilable |
| usee | a5 x wx as | Wl sa | ow | "
Bo-3 ayt | DBt | Failed 111 See Qutput Files (4%4.5C2 = *%.5C4)
| user | s sy wsx o as I s 129 s
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Structural Cxpert STHIIE NEWTECH SE|ATLZ7|&AMAREA

Steel Beam2| AMO|

> 4E 2AEE > YIS -OIM Q75ts 20dE MY
A

Steeleam(ver 18.1 Beam Desi t 0, %

[00 2-561 111 on Grid X234

EEERE

CRH D

Input File: STEELBEAMMANUAL-1.SBI
Bean End Restraints Condition and, Moments and Shear Forces fron Input Data of User DAM-FIX

’— 1Rt 2
I UARELH AR08 = N; =0.003Y;

FHExE0 FE

.

SEA 0 ook sy
Left Fixed Right Fixed SIMPLE-PDELTA

or Continuous DAM-FIX
SIMPLE-PDELTA

9.000 n Pu Vi Vuy, Mus Muy, Pstory, Preans Hstory, An

3.000 m
1.000

Boan Tuype : Bean Fixed at Both Ends M, = B;M,, + B,My, = B, M,

Design Option : Automatic Optinun Design by Progran Py = Pye + BaPy = By Py

1
By=—————————>1
Henber Forces (Input Data of User) 1 (P‘“,,\ (A”j 1
LBFD Load Hstory)\ L/ Ry

Homent Shear anmplification Factor
Combination Mutleft) Mu(Mid) MuCRight) Vunax) B )
W N.om P

B
Modif . Factor
Numb.  Name cb

395.0
3850  -225.0

SteelColumn

-875.0
-800.0
-1150.0

P FUTN

(SteelColumn EE= ComColumnO| A 73t SEZH 4= 0|8)

> Mol Tl XpS MY
T —— e

355 H- 400 x 200 x 8.0 x 13. 0 Ueight = 66.0 Moment RAJ = 4.103 Shear

355 H- 446 x 199 ¥ ¥ 0 Ueight = 66.2 Moment R/ = 3.839 Shear Input File: STEELBEAMMANUAL-1.SBI

ion Ratio for Bending Moment and Shear Force -
355 H- 336 x 249 ¥ 2. 0 Ueight = 69.2 Moment RAI = 4.141 Shear

Bean Length

Span Length L 9.000 n

0 n

395 H- 404 x 201 ¥ 0 Ueight = 75.5 Moment R/ = 3.526 Shear

395 H- 450 x 200 x 9.0 x 14.0 .0 Ueig 76.0 kg/m  Moment RA) = 3.278 Shear

1.000
Bean Type —> Bean Fixed at Both Ends
4% x 199 x 9.0 x 14.0 .0 Ueight 5 kg/m  Moment RAI = 2.917 Shear
Sizes: (unit in nn)
340 x 250 x 9.0 x 14.0 .0 Ueight kg/m Moment RAI = 3.545 Shear H- 692 x 300 x 13.0 x 20.0 (28.0)
500 x 200 x 10.0 x 16.0 .0 Ueight 7 kg/n  Moment RAI = 2.540 Shear Steel Grade and KS Designation
Rolled H Fy = 355 HPa SHN355

H-386 x 299 x 9.0 x 14.0 .0 Ueight = 94.3 kg/n Monent R = 2.624 Shear
Classification of Steel Section for Local Buckling
355 H- 59 x 199 x 10.0 x 15.0 .0 ueig 94.6 Honent R 156 Shear RAJ
> Compact Flange

> Compact Ueb
Linit State(fx) ——> Compact Section

355 H- 506 x 201 x 11.0 x 19.0 .0 ueight = 103.1 Monent A = 2.141 Shear RAU
355 H- 600 x 200 x 11.0 x 17.0 x 22.0 Ueight = 105.5 Monent BAI = 1.897 Shear RAU Section under Bending
about x-x axis
355 H- 434 x 299 x 10.0 x 15.0 x 24.0 Ueight = 106.0 ky/n Monent RAJ = 2.074 Shear RA) Homent Me/pin b+t ———

Section Size selected by Pragran
355 H- 390 x 300 x 10.0 x 16.0 x 22.0 Weight = 106.7 ky/n Monent RA) = 2.228 Shear RA) 0.0 o5

482 x 300 x 11.0 x 15.0 x 26.0 Ueight = 114.2 ky/n Monent RA) = 1.724 Shear RA) Shear Ue/pUn st

606 x 201 x 12.0 x 20.0 x 22.0 Weigl 2 kg Moment RAJ = 1.621 Shear RAJ 0.0 0.5

440 x 300 x 11.0 x 18.0 x 24.0 Weig] : Homent RAJ = 1.720 Shear RAJ

355 H- 488 x 300 . 0x 26.0 Ueigl ¥ Honent RAJ = 1.505 Shear RAJ Haxinun Homents Haxinun Shears
M pty Ur/pUn

Ratio

Final Result
355 H- 612 x 202 x 13.0 x 23.0 .0 Ueight = 134.0 ky/n  Monent RAU = 1.410 Shear RAJ
355 H- 562 x 300 x 12.0 x 17.0 x 28.0 Ueight = 132.0 kg/n Moment R/U = 1.240 Shear RA 990.0  0.559
1178.0

355 H- 588 x 300 x 12.0 x 20.0 x 28.0 Ueight = 151.1 ky/n HMonent R/ Shear RAI 1178.0

355 H- 692 x 300 x 13.0 x 20.0 x 28.0 Weight = 166.0 kg/n  Monent RAU Shear RAI

wxx Selected Optimun Section Si: 51 hape For Strength Design 1552.5  0.8%

300 x 13.0 x 20.0 x kg/n  Monent RAU Shear RAI

Press continue 1

> EXEA 2E=E b LEAHE QOtm

SteeTRean(uer 19.1)5 This cony is Ticoned o HENTECH and 3 | Sheet o Steelbean(ver 18.1); This copy is licensed o NENTECH and ASSOLIATES | sheet ho.
HENTECH and ASSOCIATES Structural Planing, Design and Consulting Engincers I HEWTECH and ASSOCTATES  Structural Planing, Design and Consulting Frgineers. |
| Date  2018-10-17 [ vate 2011 17
Projects AISC EXPLE VI5(stee] Hoan Floxanal & Shear) | Hade by D.6.Kin Project: AISC CXPLL-VIS(Stee] Dean Flexural & Shear) | Made by D.G.Kin
Subject: LRID Steel Dean - KBC2016 (FACORED LOND) 1 chks by 5.H.Kin Subjoct: LRFD Stee] Reaw - KACNTG (FACORFD 104D) | Chia by 5K
Input File | ALSC-Steclbean S8 Tnput File | ATSC-Steelfean. 01
+ (L STEEL DEAH SCHEDULE ] Output File | ATSC-Steelnean.s01 £ [ STEEL BEAH STRENGIH UTILLATION RATIO TA8LE 1] Qutput Hile | AISC Steclbean. sk
| Colmn | Grid | Ty Houinal Section Size | wt | Length | Height | Design Result | | | Bean Section [Longth | Hox. Mament WR | Bax. shear U/R | Remarks
[k | To. | I i i | | | oaria | i I | |
i | size option] wa rlm I kgm | 0 | kg | s Designation and Section Type i ol | To. | By section Twe | | aaw | < |
- “ | | [ ook | woowk | Hiral kesule
s W I wooa e o | | === fwailable | | | size |G| g Result]  pvn Resurt |
[usch - | a5 a5 11k S0k da5| A5 | 1067 5| i [ size oprion] wa [ i | 1 |
EE I N | | === fvailable | R | 35w | | < <1
Juste - | 35 astx totx o.6x 145 745 | teer| 795 | i | | e owoo || o v | 10 6017 | o 0K,
fusc - | a5 g 9.0 145 1.0 | s ok | 10K |
FE I T | | ===> Available |
| use | s awx ik 90k s | 7as| taer | s | o e (W | 3w | | <l
| [ R 561 0.866 | 100
R | moon s o | ===> Available | | user | asr o s s | s | a6 ok, | s
I usr | max sk w100 78] pas | wn |
Fen | | 35w | | <
P | w 5w | | o> available | | | e owoo | wer | o1 g3 | 199
| user | M5 sk Usx wex 28| sLal sl i fuscr - | a5 191 90 145 s | 395 oK. | 853
B oW Iooow B ow | | = awailable | EE I | 35w | | <
Jusco- | s Mex 258k sax 163 mes| 457 | i | [ RO | 537 0999 | 160
| user | w3 o0 w9 wa | Les | w0k | 52
P s | b Bt | | == fvailable |
fuste- | s mx sk 32 | sal 229] 193] 1S, P | s | | <
i T PRV a3 0.0 | 100
| e L | | ===> Available | Puser - | w9 18 100 128 10 | e ok | a1
luste - | w5 2sax 1wk 4 | 2900 caal | retss
[ERT | 35w | | |
s [seer |y b Bt | | ===> Avilable | | [ I a9 | 160
| user | s 03w mrx a4 |90 | wan ] | B | user | om0 291 91 1631 4| N R Y
fa-n | PIE | fy nia ' | | =e=> Available | e | someE | RESS | | <
| ustr | 2m 200 12 | eas| ams| ol s | [ | 22 8 0.8 | 10
fuse- | 89 89 32 | vee | 6ok | 0
@a W | mow ! o | s mvailable |
Puser - | s sex bk 1.9k 150 22| 1067 | %3 | i e | e | | | < b
| | ' | 6| @ o | 100
G s | w0 Bt | | = bailed 111 Sce Quput Files (FR€,562 o 50¥.583) [ user | a8 | sl s oK. | 87
lusth- | M5 12 @x 8.5 | n3l sl o) s
e | soue | am ks | | <l
@ leme B | fwailable | | o o5 ot | 0| s 0.897 | 190
[user - | 317 asex 95 | @2l ase| coss | user | 1 om a4 | e | & ok | 33
I [ | Failed 111 See Qutput Files (**4.S02 ~ *+.503) fon | prer | | | <
| user | a5 wix owx mox 09| 75| 166 | w I i | | s 100
usek- | 219 1.7 | 4 11 so1
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Structural Cxpert STHIIE NEWTECH SE|ATLZ7|&AMAREA

Steel Stair Yib2| AMO|

> AT AEE > Aol EHol XpS M

|8 steelstairvivtver 16.1)  Steel Stair Design Ex; QY SteelStaivibiver 181) - Steel S;.’Ee;\gr Expert

nCy Hz (0.K) fnCh)= 3.22 Hz > 2.5 Hz (0.K.)
WUR - 055 U-um 2 0.08 DAL UR ~0.32 BeTLs U - 0.3 apl UR

[CC Stair-3 111 on Grid R-HSS DG11CUser)

Sx 120 12,0 lelght = 23.9 i
Hz (0.K) fnch

Analysis of Uibration for Linear Monunental Stair
iz .5 Wz (0.K.)
.64 DUL) UR A" B O < 0. apl UR

Input File: nanual-1.§
Steel Stair Dimension, Loads and Assumpution from Input Data of User

§0% 10.5x 12.0 elsht - 20.3 koo
Hz (©.K) fnCh e > 2.5 5 0%

r Figure Type 5
05 Dl R~ 0.20 DCTL) B < 033 apl UR

Linear Monunental Stair
with One Internediate Landing

Sx 128k 12,0 lelght - 2.1k
Hz (0.K) ()= 4.40 Hz > 2.5 Hz (0.X.)

tair Dinens
03 D(LL) UR = 0.15 D(TL) UR = 0.18 apl UR

on
S (et o of stringers)

Height Ly

Harizontal Length Lx

Diagonal Length Ls '
Inclination from Horozontal fngle = 28.301

§0x 128x 12.0 olsht - 2.4 kam
Hz (0.K) fn(h= > 2.5 Hz (0.K.
05 Diltr 1R 2014 Doy Un = 0156 apl '

275 C- 200 x 0 x 14.0 x 12.0 Ueight = 29.7 kg
£nCu)= 12,97 Hz > 5.0 Hz (0.K) fn(h)=  4.57 Hz > 2.5 Hz (0.X.)
MUR=0.11 UUR=0.03 DL UR = 0.1 D(TL) UR = 0.13 apl UR

Yash Tok Sfieuith Bediin
Tl Bttt Gt 9 1839
wiL) 000

275 C- 230 x x SSx 128X 120 Uelat - 257 kaim
o 1392 Wz 3 510 = 3.57 2.5 Hz (0.K.)
i Vun 2 0.05 DALy R 6.0 BeTLy UR < 0.2 apl UR

Loads for Vibration Evaly
Assuned Body Ueight
Stair Total Ueight

ZSCTMx Wx NS WO 120 Uelsht = 2.2 kn
7 Hz > 5.0 Hz (0.K) £l 4.64 Hz > 2.5
09

Dampin
h iz
Vum 26,05 Dilty U ~o.08" DLy U 050 ap o U

ELEVATION Betadef inod by User Beta = 0.

Ualker and Response Locations on Diagonal
Locations defined by User b JNE 129 Wi ot
Ualker Hz (©.K) fnth 57 Hz > 2.5 Hz (0.K.)

5% DLy IR .08 DerLy U <069 apl UR

Xu = 5.974
Respose xr 4.602

8.0 x 14.0 x 12.0 Ueight = 3.8 kysm

>5.0 Hz (0.K) fn(h)=  4.69 Hz > 2.5 Hz (0.K.)

Ualker Location UR = 0.08 UUR=006z D(LL) UR = 0.06 DCTL) UR - 0.07 apl UR

Response Location

4 Z75C-300x 90 x 9.0 x 15.5x 12.0 Ueight = 11.4 kysm

Int= 20.39 tz > 5. o Hz (0.K) fn(h=  4.82 Hz > 2.5 Hz (0K

Flexibility of Stair Systen UUR ='0.01 D(LL) UR = 0.04 DCTL) UR - 0.05 api UR
Lateral Flexibility : FLEXIBLE

wen Selected Optimun Section Size of Stringer s
Section Size(nn) and Yielding Strength of Stringer
M, HeEih £ g B
Rect. HSS DxBxt % Wi 95 EISB6H
Size Option  Section Size Setined by Use:

2% 9.0x (55x 12.0 Uelght - 414 kym
20039z > 510 Ha (OK) EmGn= - 4,08 ey 2.5 1 (DR
%66 UUR 20.01 DALY UR - 0.04' DCTLY UR - 0.05 m UR = 0. 2 44 ap3

Press Any Key to continue t
CROSS SECTION

Stz ZEgE > 2o 5tFeK & £ S 1Y USE

G SteelStavibiver 16.1) - Seel St Design Exoet

| SteelStairVibver 16.1) - Steel Star Design Expert

[ Stair-3 1 on Grid B-HSS DG11(User) [ Stair-3 1 on Grid B-HSS DG11(User)

Analysis of Uibration for Linear Monunental Stair Analysis of Uibration for Linear Monunental Stair
Input File

Input File: manual-1.STI
- ~ Evaluation of Stair Uibration according o AISC Steel Design Guide-11 (2036 Edition)

- Utilization Ratio for Bending Moment and Shear Force

y
Stair Length:
Horizontal Legth Lx = 9.906 n
Unbraced Length Lb = 0.300 n
Modif . Coeff.  Cb = 1.000
Stair Type ——-> Fhonas Roweentad Staiis

Sizes: (unit in nn) [LL Case-2 111 Rapidly descending individual-not perceptible
Rect. HSS

D x B x t = 508x 305 9.5 (19.06)

ce) Grode and K5 Designation
ect. HS:

ocation of Response ond Ualker : by User def tno Paraneters
iSS Fy = 275 Pa R 9

fcceleration ose x = 4.602 m, phi(R)= 0.95¢ Calibration Factor R
« Gravity) Uanlker x - 5.574 m, phiGh- 0,99 Ualking Load Paraneter Gamma
Classification of Steel Section for Local Buckling
Tor Flenre tix
Elenent ——-> Compact
Section under Bending g e —-> Compac
about x-x axis Section for Mx  ——> Yielding

Expected Peak fcceleration and Acceptance Criterion

Acceleration(ap,
Linit Li

Section Size defined by User
(a0, 7g)
Acceleration Curve(ap, #g)

Honent Hr/pHc

hear  Ur/puc

Flexural Stregth and Shear Strength

Vertical Deflection

0.5
Hid Span of Stair Distance Ratio, (Lx/L)

STAIR UIBRATIONS ACCORDING 10 DESCENDING PATH LOCATION

b AEYN BIEA YTE > NSHI 9T

SteelStairvib(uer 18.1); This copy is Ticernsed Lo UERTECH nd ASSOCTATFS | Sheet o Steelstairyib(ver 18.1); This copy 1s Licensed to HEHTEGH and ASSOCATES | sheet ho.
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