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Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Eeam
Column Plate = Connect~ | Girder [ Girth Opening Length Strength stiffener Strength

Steel Seismic Design Tool
S Unbraced Length ' ol @ ==

Section Unbraced Length -
oK Seze Lateral Force Fy = z
Shape Name Sizel | Size2 Sized | sizes | sizes Reslsting System vea)| (vwa) | (mm)
(mm) | (mm) (mm)| (mm)| (mm)

H %00x200x8/13 400.00 | 200,00 | 8.00 | 13.00 | 16.00 - [ss27s Special Moment Frames 275.00 | 210000.00 | 45.40
[ 4s0x200x9/14 | 450.00 [200.00 | .00 | 14.00 | 18.00 | ss275 Intermediate Moment Frames | 275.00 | 210000.00 | 44.00
|Has6x199x9/14 496.00 | 199.00 | 9.00 | 14.00 | 20.00 | ss275 / |Intermedate Moment Frames 275,00 | 210000.00 | 42.70
'H500x2r‘ox10116 500.00 | 200.00 | 10.00 | 16.00 | 20.00 ss275/  |intermediate Moment Frames | 275.00 | 210000.00 | 43.30

« m

[V |H Section
[V H Section

Beam bracing ¥ |Hsecton

I_ A <ecxmﬂ

?ldmtl 85

|[ None |[ 1avert | [ Add | insert | Delete | [ AutoResize

[ caldate || ‘ J
g oeColum Ctri+Up/Dow

c) Beam bracing shall have a maxi spac i
(c) Beam bracing shall have a maximum Intermediated Moment

Ly = o.lor//;/m\ ) -2 2Lb=0.17ry E/Fy

where

ry = radius of gyration agHout y-axis, in. (mm) Special Moment Frames

*Ry = 1.1 usdally.

> Lb=0.085ry E/Fy
Highly Ductile Meml

In addition to the rgquirements of Sections D1.2a.1(a) and (b), and D1.2a.2(a) and

acing of highly ductile beam members shall have a maximum spacing of
Ly =0.095ryE/(RyFy). For concrete-encased composite beams, the material properties
ol the steel section shall be used and the calculation for ry in the plane of buckling
shall be based on the elastic transformed section.
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Beam,/ Base Crane Purlin  Web Stair Unbraced Brace Link Beam

MipAS

Column Plate = Connect~ | Girder [ Girth Opening
Steel

Reinforce Load Option Tool Wiew

Length Strength stiffener Strength

Sei Design Tool

AISC

1b.  Point Bracing

In the direction perpendicular to the longitudinal axis of the beam, the required
strength of end and intermediate point braces is

M,Cy J

o

Py, = ().01( (A-6-7)

and, the required stiffness of the brace is

10M,Cy .
-—{ Tl ](LRFD; (A-6-8a)

10M,Cy ‘
,,,-u( Toh ]msu (A-6-8b)

&=0.75(LRFD) Q=2.00(ASD)

where
Lpr = unbraced length adjacent to the point brace, in. (mm)
My = largest of thef required flexural strengths of the beam within the unbraced
lengths adjadent to the point brace using LRFD or ASD load combinations,

‘When the unbraced lengths adjacent to a point brace have different M, / Ly, values,
the larger value shill be used to determine the required brace stiffness.

For intermediate point bracing of an individual beam. Ly, in Equations A-6-8a or
A-6-8b need not pe taken less than the maximum effective length, Ly, permitted for
the beam based yipon the required flexural strength, M;.

Koran code (LSD)

SAX 7MY FH BE S M - 071398

£RUE P, =0.02M,Cy/h,

1 10MyCg.
Ha )

pd =
QU f, = AL

(074 @=075, M, = M, = R,ZF,, C; = 1.0)

P

a) When —=0.2 .

o R , —— Beam bracing
& 8 My My

P +;[ i Rl as point bracing

(b) When ﬁ<().2
<

i +[ﬁ+& <1.0
2F (Mo My

Brace Design Variables Brace Strength

(a) When Lid
P.

(Hl-1a)

(b) When &<()_2

%

ho Pbr Bbr oPn

(mm) () | Cvm) | Gy | Y%

| 3872.00 0.751925.72 _}_&E.DO—.IQS.Qi OK(0
38.37 | 25582.57 | 195.93 | OK(
39.23 | 26153.53 | 195.93 | OK(0|
44.59 | 29727.27 | 195.93 | OK(0|
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;_'-7(. gﬂ@i—]%z.ﬁ-ﬂﬂﬁ/qy Flexural strength of beam (it is defined by the user)
Al == I =

Qm Brace Force Brace Design Variables Brace Strength
Bracing

M oMn by Pbr Bbr oPn
(m e : wm| @ Joam fom | ]| ae | ]| G J] Reto

Lb Use Lb
Name Material (m) Shape 0B Name

H 400x200x8/13 55275 4.00 Angle ¥ |L100x7 2.00]|Nodal Bracing 1000.00 | 2.000 277.60 387.00 28.69) 4782.0f | 148.38 (0.097]
H 450x200x9/14 55275 1.00 |Angle W |t 100x7 1.00 |Nodal Braling | 0.00 | 2.000 418.27 | 436.00 .37 | 25582.57 | 19%.93 | OK(@098)
H 496x199x9/14 5275 1.00 |Angle W |L100x7 1.00 |Nodal Brafing | 0.00 | 2.000 472.73 | 482.00 P.23 | 26153.53 | 195.93 1 OK(0} 200)

Axial strength of brace
(itis defined by the user)

M. Cy ]

Nodal Brace > Por= 0-02[ x

M,.C,
Relative Brace = Pir 2( ] ®

h,
0.008

[Combination stress check]

: P,
(a) When —=>0.2
),

(b) When ﬁ< 0.2

%

b +[M" &]sm

%
2 \Max My

In here,

Mr/Mec = 0 Because a brace does not have a moment
Pr = Pbr

Pc = ¢pPn
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Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Beam
Column Plate * Connect~ | Girder /Girth Opening Length Strength stiffener Strength

Steel Seismic Desi ol

Link Stiffeners for I-Shaped Cross Sections

Full-depth web stiffeners shall be provided on both sides of the link web at the
diagonal brace ends of the link. These stiffeners shall have a combined width

View

e : Link length

not less than (bf— 2t) and a thickness not less than the larger of 0.75 or % in.
(10 mm), where by and 1, are the link flange width and link web thickness,
respectively.

Links shall be provided with intermediate web stiffeners as follows:

(a) Links of lengths 1.6M),/V, or less shall be provided with intermediate web
stiffeners spaced at intervals not exceeding (301, — d/5) for a link rotation
angle of 0.08 rad or (521, — d/5) for link rotation angles of 0.02 rad or less.
Linear interpolation shall be used for values between 0.08 and 0.02 rad.
Links of length greater than or equal to 2.6M,/V,, and less than 5M,/V),
shall be provided with intermediate web stiffeners placed at a distance of
1.5 times by from each end of the link.

Links of length between 1.6Mp/V), and 2.6Mp/V), shall be provided with
intermediate web stiffeners meeting the requirements of (a) and (b) in the

preceding. H 400x200x8/13

Elastic
Subassembly

Intermediate web stiffeners shall not be required in links of length greater than
SMp/ V).

Seismic Provisions for Structural Steel Buildings, July 12, 2016
American Institute of Steel Construction

Sect. F3.] | ECCENTRICALLY BRACED FRAMES (EBF) |

Intermediate web stiffeners shall be full depth. For links that are less than 25 in.
(630 mm) in depth, stiffeners shall be provided on only one side of the link web.
The thickness of one-sided stiffeners shall not be less than #,, or % in. (10 mm),
whichever is larger, and the width shall not be less than (bf/2) — . For links
that are 25 in. (630 mm) in depth or greater, intermediate stiffeners with these
dimensions shall be provided on both sides of the web.

MipAS
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PN - — Link Length = ‘e’
ERETETFRNE) M Crwe 1 s

Material Length| Angle x Fy Mp vp Mp/Np | breq
S R (m) | (Deg.)| (mm) (vpa)| cvm)| (ko) | (om) | (o)

H Section H#OOx.200x8fl3 55275 ¢ 1.00 | 45.00 [ 1330000.00 275.00 | 365.75| 493.68| 740.86 | 184.00]

T 7y 7y

Ap=(d- El,r).'h-' for I-shaped link sections

Mp = FyZ for asP,/Py < 0.15

Vp = 0.6.!{\-14,'“- for 0sPr/Py<0.15 Minimum [Vp, Vn]
},j = EMF/E’ (F3-7)

Full-depth web stiffeners shall be provided on both sides of the link web at the
diagonal brace ends of the link. These stiffeners shall have a combined widthg
not less than (by— 21,) and a thickness not less than the larger of 0.751, or % ig.
(10 mm). where by and fy are the link flange width and link web thickness,
respectively.

Links shall be provided with intermediate web stiffeners as follows:

(a) Links of lengths 1.6M,/V}, or less shall be provided with intermediate web
stiffeners spaced at intervals not exceeding (301, — d/5) for a link rotation
angle of 0.08 rad or (521, — d/5) for link rotation angles of 0.02 rad or less.
Linear interpolation shall be used for values between 0.08 and 0.02 rad.

“No” : To provide on one side is possible

“Yes” : To provide on one side is not possible

**¥ it is just to inform whether one side is possible.
And all results is for both side.

Links of length greater than or equal to 2.6M),/Vp, and less than 5Mp/V,
shall be provided with intermediate web stiffeners placed at a distance of
1.5 times by from each end of the link.

Links of length between 1.6Mp/V, and 2.6Mp/Vp shall be provided with
intermediate web stiffeners meeting the requirements of (a) and (b) in the Link Link Stiffener
preceding.

Angle Fr| v | w
(Deg.) e | coemy | ciony

Intermediate web stiffeners shall not be required in links of length greater than
SMy [V, .

| 45.00 - - =

If e>5Mp/Vp, “” will be output
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. BES-c HER®-
ﬂé.f"'f- JfJEHfg /ﬂiﬁ/-.- Mode/Link RC Stee SRC Aluminum Reinforce Load Option Tool Wiew

TiUdF Tap G| @I

Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Eeam
Column Plate * Connect~ | Girder /Girth Opening Length Strength stiffener Strength

Steel Seismic Design Tool

L, of beam Unbraced length of brace

[
N ength Angle
Material Type (=1} Use
Shape 0B Name Shape o8 Name: b D8 Name:

H Section [ |H 400x200x8/1. . .O0(H Section W H 200%200%8/12 SS275 Tension Brace 5 S 5 3 ¥ H 200x200x8/12 55275 Compression Brace

cpdmzut Brace — fa

Dead Load Live Load Bracel pf BraceZ _ [—Tes0n Forces Design Strength Strength Ratio

actor | Mox | vy Mux | vuy Fy en o a f rv ]| o | |y | rx | x| vy | oen | on | o | Pux Mux oy
(kwm) | () (kum)| () Claad | () | (k) BOvea)f () | (kD | (R fOMea) | (kD ) (Rem) | (k) (kD[ CkNam) | (B) fePn Jotn [ovn

1.20 | 100.00 | 100.00 | 0.50 | 150.00 | 150.00f 1. .00 2271.20 | 160598 | 1605.98 275.00] S12.70 362.53 | 362.53 ] 275.00 | 1968.51 | 195.00 | 2163.51] 1865.26 329.18 | 528.00 JNG(1.053) DK[ﬂ.5921|r.G.’-‘.CQS ne(1.s80) |

Fp Mux, Vuy, F, Mux, Vuy, 1\

[Combination stress check] 0.0

In case of Tension, Pux=Qb,+Qb, ! F
a) When —20.2
Pn = Fy*Area*Ry (Tension) S F 0
Mux = Fp*Mux, + F, *Mux, My

In case of compression,
Pn is the value considered the buckling  vuy = F,*Vuy, + F,*Vuy, + Qc,+ Qc,

s

(b) When E< 0.2
.

Qb = Qc =Pn / sqrt(2)
* Angle is reflected only with 45.0°

£+{M“= Al<1.0
2F \ My '

H 400x200x8/13

in here,
Pr=Pux, Pc=¢Pn
Mrx = Mux, Mcx =¢Mn

MipAS 912
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« EfFHE0: ACI318-14(M),11(M),08(M),NSR-10
» FEHEI/EE T ZEEE - A E S B RAS B G

(i H- midas Design+ 2020 - [ D:\00.2020'39\00.3 2 (muss)\422626\f |

Mode/Link RC SRC  Aluminum Reinforce Option  Toal  View  Help

Load
|-_'
) e i O [[% smart Design Option
t B R B2y i LE HE

L~ - — - | I L Him = Building Data Setting

Slab  Beam Column Shear Footing Basement Buttress Stair Anchor| Beam  Slab

Wall~ - Wall Table Table |2 Run Smart Design (a1
Reinforced Concrete Table Batch Wall

WorkBar 3| Member ‘ Drawing 4 b X ||Report r

Add new member [0 E" 75% ~|| Pprint... | Save.. | Report.. | Option... |Detai Report ~ | [incude

System |RC ~ e T 1N —OK

~
Type | Anchor Bolt v Member Name Bylaver | — BVLAYER | Snep | Giid | O Roms
Name l:l Apply this Member to Dwg &Report. ~

o Add
Keep Sect. &Bar Data

Ta7An > = O 0.

Section | Force | Anchor | Layout |
Material

RC | steel | sRc | Alminum | Reinforce Conarete

12,131 .
MIDASIT IWDX e sar COMVBURGING 787N~ 0K
1) The cifica edge distance (<

RC ANCHOR BOLT LIST = 40hu= 20830

6. Calculate Tensile Strength

B RC Design Procedure Anchor Bolt

= Option [vight Weight Concrete
[ re: acizia-11
[EW Live Load : TBC2012

) Rebar Code : ASTM Plat Section

Design Option ( Member )
[ Drawing Option { Member )
[ Report Option
Preference Top
Slab Bottom —

Beam
Column T : J‘L72444.149615.9370$.93704.1496L.72441J
+ 4

t ¥ + —t
Column (General) RC Section

Shear wiall

Shear Wal (Combined)
Footing

Footing (Combined)

Left
Right

4.724415 14963,9370 . 93703, 14964.72441

0.19685

i)

Basement Wall

Buttress

Stair

Corbel Bracket

Retaining Wall
A Anchor Belt (4)

186 125,000 ) = 5000
2800(n=1

Slab Table 12 10— 0K

Batch Wall

Beam Table

Plan & Elevation Draw Dimension

Design(F4) Check(FS) Report ... Apply(F3)

v e, | et

Message
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I EIR RS EES

D I GRS GRS

Section ]Force ] Anchor ] Layout] Section Force lAnchor] Layout] Section ] Force  Anchor lLaygut] Secﬁon] Force ] Anchor  Layout l

Material Force Anchor Layout Type Grid Type -
Concrete 27 ¥ MPa Axial 500.00 Install Type Cast-In-Place Anchor | +

130.00 <
Anchor Bolt K5-6-1016-4.6 - Moment (x) 10.00 . Anchor Type Headed Stud v Er= ) E=imm

100.00
[ Light Weight Concrete Moment (y) 20.00 . Diameter M12 - Space (Int. y) N mm
30.00 Space (Ext. x) . mm
1 Shear (x) — Length (hef) 180.00 Spmce (Ext ) 100.00 .
Shear (y) : 30.00 .
3

Plate Section Pullout Strength (Np)
o | Torsion 5.00 . Dist. of J/L-Bolt (<h) 30.00 Mum. of Row
Left P Num. of Col 2

-4
o
5]
-

4
o
@

-

F=)
=}
=

p

o
o
2

P

o
@

4

o

o

a

F

Right e Strength Reduction Factor

Top - Concrete, Tension 0.650 Step 4 .

Exim Step 2 Concrete, Shear 0.750 E%fﬁﬁﬁ?ﬁgﬁftLXﬁﬁ%//i /%71?5
Thickness : E%Eﬁifﬁ/\ﬂ

T — (Axial, Moment, Shear, Torsion)
(@) Crack () Uncrack

Anchor, Tension 0.750
anchor, Shear 0.650

Design
Left 120.00 Breakout Strength Coeffident (ko)
Right 120.00 10,000

Top 120,00
[¥] Bottom 120.00 Step 3.

[] Thickness 500.00 E %ﬁf @E 5 .
Grout 5.00

FEHEI 712  Headed Stud / Headed Bolt/Hooked Bolt(L/J)
Step 1. o . BETHIE .
TEZ AL BT AR B E &% Expansion(Torque, Displacement), Undercut, Adhesive anchors
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ummary Calculation Repo Detail Calculati epor

7. Calculation Summary 11. Required edge distances, spacings, and thicknesses to preclude splitting failure

(1) Required edge distances, spacings, and thicknesses to preclude splitting failure [KDS 1420 54 2016, See. 4.6(2) ]

Calculation Summary { Required edge distances, spacings, and thicknes:

Category Value Criteria

(1) Minimum center-to-center spacing of anchers

Minimum spacing of anchors { mm ) 100 T72.00

Smin Sreg
100mm

Winimum edge distances { mm - -

Limit of embedment depth { mm ) - -

* Sepn = 100mm
(2} Tensile strength * Spg =6 da = 72.00mm
Category MNus{ (8 Na ) * S = 100MM * Spey = 7200mm — 0K

Steel strength® [ kN ) 0.000 (2} Check Distance from Concrete Edge to Center of Anchor Bolt

ed anchors only.

Concrete breakout strength® ( kN 0.000 Fos
3) The limitati th I fh
Pullout Strength® ( kN ) 0.000 (3) The limitations on the value of ha

Concrete side-face blowout strength™ (kN ) -

Expansion or undercut post-install

nchors only.

(4) The critical edge distance [ ca:
* anchor having the hig t toading Pos ed anchors only.

* anchor group (ancho
(3) Shear strength

o 13. Calculate Shear Strength

medes for anchors. | Shear loading )

Category Vel (B8V5)
Steel strength® ( kN ) 0.475
Concrete breakout strength® ( Dir. X ) (kN ) 0.430
Concrete breakout strength™ ( Dir. % ) (kN ) 0.512
Concrete pryout strength®™ ( kN ) - (1)

* anchor having the highest loading
* g=0.550
¢ fun = min( fis , 1.9, , 360.0 ) = 400MPa
* Agey = 34.30mm*
Category Criteria h d anchor
Combined Ratio 1.000 * Voo =N Agey fa=3372kN(n=1)
Where anchors are built-up grout p

* Vsagrow = 0.8 Vso = 26.08kN

TR RETE FAGE FAREE A ZAE - * Via: 1(8Vas ) = 0475 <1.0 - OK
(2} Calculate Concrete Break-Out Strength
Pl — N = A === I
HZ PO LB B I IE AT EAE -

= anchor group (e

(4} Combined Ratio

+ g=0750

* da =12.00mm

+ h=1.000

Where | is the load-bearing length of the anchor for shear.

+ L =min{ 8ds , her ) = 95.00mm
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