PANDUAN PRAKTIS EDISI 5

TUTORIAL APLIKASI SOFTWARE
SAMBUNGAN BAJA DENGAN IDEA STATICA

Disusun oleh:
Ir. Totok Andi Prasetyo, M.T



PERANCANGAN SAMBUNGAN BASE PLATE

1. Desain Gusset Plate Menggunakan Template Idea Statica

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new, kemudian
ada beberapa pilihan template sambungan yang diberikan, kita pilih template base plate yang
kosong dan pilih create project.
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Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 16 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.
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Ubah profil balok baja 1 dan 2 dengan cara ke menu properties — cross section, lalu
pilih logo pensil, lalu ke geometry — shape — all — H (Japan), lalu pilih profil yang diperlukan
lalu klik OK.
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N-Vy-Vz-Mx-My-Mz

Node

One member of the joint is considered as 'bearing’. The other
ones are ‘connected’. The support in analysis model is applied on

the bearing member.
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Untuk memodelkan bebannya, kita pilih menu /oad effect — LE1. Ingat, hanya beban
geser ultimate yang boleh diinput dalam pemodelan ini. Jangan input momen dan torsi. Untuk
mengetahui berapa bebannya Anda ke ETABS ke column reaction.
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falues in disabled cells are not taken into account in CBFEM
inalysis. Members can be loaded only by that components of
nternal forces which are defined in member "Model type”.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.
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Local deformation check
Friction coefficient in slip-resistance [-] 0.30
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Selanjutnya klik menu calculate untuk mengetahui apakah perancangan base plate kita
aman atau tidak dari geser.
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2. Desain Base Plate Menggunakan Custome

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.
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Steel grade A36 H
Bolt assembly 16 A325M m
Weld grade E70x¢ 0]
Concrete grade 3000 psi m
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Create project

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc



25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan
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Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.
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Sesuaikan profil, perbanyak pilihan profil dengan click (All) jika profil baja telah sesuai dengan

kebutuhan click (OK).
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the bearing member.

Putar profil dengan cara masukan (90) pada menu (Position) yang ada di tabel sebelah kanan
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Tambahkan base plate dengan cara click (Operation)-kemudian pilih base plate
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e member of the joint is considered as ‘bearing’. The other
s are ‘connected’ The support in analysis model is applied on
* bearing member.
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Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
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Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.
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Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.
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Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan tension dan shear, lalu klik OK.
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Code and calculation settings —_— 0 X
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Stop at limit strain
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Bearing at bolt holes 0.75
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Material resistance factor 0.9
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Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65
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Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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PERANCANGAN SAMBUNGAN END PLATE

1. Desain End Plate Menggunakan

Perencanaan sambungan gusset plate (hanya menerima geser ultimate Vu) balok-balok
menggunakan Idea Statica

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new, kemudian
ada beberapa pilihan template sambungan yang diberikan, kita pilih template yang kosong dan
pilih create project.
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1. Class 2.Geometry 5 i 4.Parameters

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material sesuai
spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih stee/ grade A572 Gr.50 lalu
bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc 25
(bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.
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> H Member 1
%y ) Member 2 Not specified S |
s Connected to c +Eol
4 Members Material AST2Gr50 0+
« c Thickness [mm] 100 HE
o B Connection type Bolted v
4 Load effects Dimensions To profile v
v . Top {mm] 15
4 Operations Left fmm] 0
Bottom [mm] 180
T ¥ wipi Right (mm] 0
b Backing plate
» ¥ Bolts
Type 16 A325M v
Top layers (mm] -40-50
Left layers (mm] 2
Bottom layers [mm]  -40; 120

25
v

Shear.

Bearing - interaction |

Equilibrium not required

AISC - LRFD (2016) Stress, strain

Ubah profil balok baja 1 dan 2 dengan cara ke menu properties — cross section, lalu pilih logo
pensil, lalu ke geometry — shape — all — H (Japan), lalu pilih profil yang diperlukan lalu klik

OK.

C [Bearing member] Copy Delete

¥  Properties

Cross-section 1- CON1 (W(Imp)8X40) ¥

Mirror Y

Mirror Z

Geometrical type Continuous v
¥ Position

Defined by Rotations v

B - Direction [°] 0.0

y - Pitch [°] 90.0

o - Rotation [] 0.0

Offset ex [mm] 0

Offset ey [mm] 0

Offsetez [mm] 0

Align In node %
¥  Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node Y.

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected’. The support in analysis model is applied on
the bearing member.



Simple rolled

¥ Simple rolled
Name CON1
¥  Geometry
m W(Imp)8X40
¥ Material

Steel A572 Gr.50

s 4

Untuk memodelkan end plate dan stiffener nya, klik end plate dan stiffener nya, lalu ke menu
stiffener untuk menyesuaikan dengan keperluan Anda. Mulai dari posisi pelatnya sampai

ukuran pelatnya.

v

HP
HP(ARC)
HP(ARCUS)
HP(Imp)

S

S(ARC)

v S(imp)
w

W(ARC)

W(Imp)

H(Japan)

1(Japan)

J

usp

RSJ

HD(ARC)

HP (CISCTSS 9.2)
M (CISC TSS 9.2)
S(CISCTSS 9.2)
W (CISC TSS 9.2)

End plate
Member 1
Member 2
Connected to
Material
Thickness [mm]
Connection type
Dimensions

Top [mm]

Left [mm]
Bottom [mm]
Right [mm]
Backing plate
Notch

Bolts

Type

Top layers [mm]
Left layers [mm]
Bottom layers [mm]

Right layers [mm]

>
>

H 175x175x7.5
H 175x90x5

H 194x150x6
H 198x99x4.5
H 200x100x5.5

H 200x200x8
H 200x204x12
H 244x175x7
H 248x124x5
H 250x125x6
H 250x250x11
H 250x250x9
H 250x255x14
H 344x348x10

N©

—_——— e — Y

H 344x354x16

H 346x174x6

H 350x175x7

H 350x350x12
H 350x357x19
H 388x402x15

* % O ok O ok % O % % % X % X % X % X % X

H 390x300x10

v

o | o |

<

B

Not specified

¢ g
A572 Gr.50

10.0

I<[}]< <
« « MEIE4E4Ed

Bolted

To profile

16 A325M
-40 -50
-25

-40; 120
-25

Shear plane in thread

Shear force transfer

Bearing - tension/shear interaction v

o | oo

the bearing member.



v Stiffeners

On member € v u
Related to B v . D u
Position Upper V.
Material AST2 Gr50 v
Thickness [mm] 10.0 EE
Location Both v
X - position [mm] 0

a - Inclination [°] 0.0

Width [mm] 0

Offset top [mm] 0

Offset bottom [mm] 0

Repeat count 1

Gap [mm] 0

Chamfered corners v

(=]

Chamfer cut size [mm)]
¥  Welds

All welds [mm] 110 5 70 vd NENL L

Untuk memodelkan bebannya, kita pilih menu load effect — LE1. Ingat, hanya beban geser
ultimate yang boleh diinput dalam pemodelan ini. Jangan input momen dan torsi. Untuk
mengetahui berapa bebannya Anda ke ETABS ke column reaction.

Production cost - 152 US$
N Vy Vz Mx My Mz

==

) .‘ Member | Nl [kN] | [kN] | [kNm]  [kNm]  [kNm]
] > |B/End (00 |00 o.o 600 |00

=

Values in disabled cells are not taken into account in CBFEM
v c analysis. Members can be loaded only by that components of
7 B internal forces which are defined in member "Model type”.

4 Members

4 Load effects
CECED
4 Operations
v EP1
v wiID1
v STIFF1
v STIFF2

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete breakout
resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk menahan
tension dan shear, lalu klik OK.
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= Publish
EPS ST (D DR FAT New Copy Members Plates LCS New Gallery "I ol s Code fCalculate Settings  Loads in Loads - XLS Connection XLS

&) save Ik Manage ¥ Manager \setup equilibrium percentage LRFD 2016 Import  Import  Export



Code and calculation settings - [m] X

¥ Analysis and checks
Stop at limit strain

Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v

Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥ Concrete block

Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢

Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1

Strength reduction factor for anchors in tension 0.7

Strength reduction factor for anchors in shear 0.65

V
[ I T,

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate kita aman
atau tidak dari geser.

. ~

@ oW L0 s E At Y

Redo — Publish Create
EPS ST CD DR FAT New Copy | ‘Members Gallery H= pubiisn - Cre Settings Loadsin  Loads - XIS Connection XLS | Member Load Operation
B save | | Ik Manage 9 Manager equilibrium percentage LRFD 2016 Import  Import  Export
Data Labels icture: | Options Import/Export loads New
@ % Q "I" c o [ 4 Solid Transparent  Wireframe
© N

Analysis +/ 100.0%
Plates o/ 0.1<50%
Bolts  « 49.0 < 100%
Welds + 94.1 < 100%
Buckling Not calculated

Production cost - 152US$

»

4  Members
v c
v B
4 Load effects
v |
4 Operations
(& e g
v wip1
' STIFF1
v STIFF2




2. Desain End Plate Menggunakan Custome

Perencanaan sambungan gusset plate (hanya menerima geser ultimate Vu) balok-balok
menggunakan Idea Statica

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

* CONNECTION

2.Geometry 3. Design 4.Parameters

Name

Description

Steel grade

«

LRFD (AISC 360-16) ¥

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan

Production cost - OUSS




Pilih profil I

StatiCa® CONNECTION untitled
c = 1
= : " Undo & I propose & : %| o | &+ 4, +
G @ | - S0 - W b | IR
€5 ST CD DR FAT New Copy Members Piates LCS | New Gallery Code Caicuate Settings _Loadsin _Loads XS Comection XIS | Member Load Operation
Esave Iy Manage ¥ Manager | setup cquilbrium percentage LRFD2016 | Import  Import  Export

@ & Q C il @ Cross-Section Nevigator % Solid Tansporent  Wieframe
P

[ ] b g
'_"7“"_; ‘ T] ‘[*I ‘\ I »_* pardoes

Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.

StatiCa® CONNECTION untitled

Project

oo bl baed] = E DD = ool A N = I I O S T BT RC: T T

b= Pusiisn

€5 ST CO DR FAT New Copy Members Piates (CS | New Galley Code Cculate Settings Loadsin _Loads - (S Connection XLS | Member Load Operation
(= Iy Manage % Mansger | setup equilbrm percentage RFD2016 | mport _Import | Export
Simple rolled - o x

@ Lo Q [ wicrome|

v Simple rolled
Name W(imp)10X22
v Geometry o @
Shape wimproxzz | 1 &
¥ Material (R | [

jmbers
2d effects
erations.

Steel Ceso v

Sesuaikan profil, perbanyak pilihan profil dengan click (All) jika profil baja telah sesuai dengan
kebutuhan click (OK).

*  CONNECTION
Project.

= 3 o % e propose & Apply - 9 o ry ry
El G @ - =0~ i 3 oW L L@ E P
s ST CD DR FAT New Copy Members Piates LCs | New Gallery a 2 Code Calculate Settings Loadsin  Loads XS Connection XIS | Member Load Operation
B save Iy Manage Y Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Ex
N & Q Clle Soild_Transparent. Wieframe | M2 (Bearing member] oy Dta
Proc cost - OUSS. ¥ Properties
Conn I O
) Mirtor v
» Minor 2
Geometricaltype Ended v

¥ Position

Defined by Rotations v
B-Direction '] 0.0
y-Pitchl 00

a-Rowtion ] 00
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez (mm] 0

Align Innode v
¥ Model

Model type N-Vy-V-MicMy-Mz v

Forcesin Node v

One member of the joint i considered as bearing., The other
‘ones are ‘connected. The support in analysis model is applied on
the bearing member.



Putar profil dan jadikan Continue dengan cara click Ended - Continuous kemudian
masukan 90 kedalam menu (Position) maka tampilan akan seperti gambaer dibawah ini.

StatiCa® CONNECTION

EON ) @ |-~ 0L Ep et AEE S R W L0

EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loads - XLs Connection XLS | Member Load Operation
B save Iky Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import rt
m & Q cile Solid Transparent Wireframe | M2 [Bearing member] Copy Delete
Production cost - 0US$ ¥ Properties
Cross-section 1 - WF 350 (H 350x175¢7) 7 [+]
Mirror Y
b Mirror Z
Geometrical type Continuous v

4| Members
¥ Position

> Load effects Defined by Rotations v
Operations B~ Direction ['] 0.0
¥ - Pitch [1] 90.0

a-Rotation ] 0.0
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez mm] 0

Align Innode v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node >

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected’, The support in analysis model is applied on
the bearing member.

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.

Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)

StatiCa® CONNECTION

Project
CON1 B3 ¥ Undo D - Ik Propose ¥ Apply ', @ %l Xk L 2 LD
EI ) @ |~ [ oo 3 ;@ o TR
EPS ST CD DR FAT New Copy Members Plates LCS New Gallery - Code Calculate Settings Loads in Loads XLS Connection XLS Member Load Operation

B save Ik Manage P Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export

m & Q [ 4 Solid Transparent  Wireframe | M2 [Member] Setbearing Copy Delete

r—_-——

Production cost - 0USS ¥ Properties |
' Crosssection1-WE3S0(H350K175:7) ¥ /] :
Mirror Y
» G Mirror Z
o Fhimbars Geometrical type Continuous v
v M2 ¥ Position
Defined by Rotations v
» Load effects B - Direction [] 0.0
Operations v~ Pitch ] 900

a-Rotation [1] 0.0
Offsetex (mm] 0
Offsetey fmm] 0
Offset ez [mm] o

Align Innode v
¥ Model
Model type N-Vy-Vz-Mx-My-Mz v
Forcesin Node v

One member of the joint is considered as 'bearing. The other
‘ones are ‘connected’. The support in analysis model is applied on
the bearing member.

Putar profil dengan cara masukan (0) pada menu (Position) yang ada di tabel sebelah kanan



StatiCa® CONNECTION

cont = Undo 0 &= e propose & Apply % H & o % O F
O @ | B0 P 3 : R S N B T
€S ST (D DR FAT New Copy Members Pates (CS | New Gallery 2 Code Galculate Settings Loadsin _ Loads - XS Conection XLS | Member Load Operation
Esove Iy Manage T Manager | sewp equiiorium percentage LRFD2016 | Import  Import  Export
B2 Sofid Transparent  Wireframe | M2 [Member] Set bearing Copy Delete.
Production cost - 0USS v Properties
Cross-section 1 WF 350 (H 350¢175x7)
) MirrorY
» MirrorZ

Geometrical type _Ended v
v Position I— —— o ——
Defined by Rotations

L
8- Directon (] 00 1
|
|

Operations y-Pichl 00
a-Rotation 1| 00
Offsetex (mm] = 0

otsereyimm | 0

2 Offset ez fmm] 1 0

o 1
v Model | 1

- ——
Model type N-Vy-Vz-Mx-My-Mz

Forcesin Node v

One member of the joint is considered s ‘bearing. The other
‘ones are ‘connected’. The support in analysis model is applied on
the bearing member.

Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian
pilih End plate

StatiCa® CONNECTION untitled

EI ) @ |-~ [ O TEEEEE

B sove bis | import Import " Export
G @ Qd il ] . (a2 osenes S G s

Properties
Crosssection 2~ H 300x1506.5 8] /|

Mirror Y

MirtorZ
L B L eniivers Geometrical type Ended -
L= b5 Position

v 3 Defined by Rotations &4
J . bad effects B-Direcion [ -90.0
. > perations y-Pichtl 00
}\\ ». a-Rotation (7] 00
J N Offsetex(mm) 0

< Offsetey (mm] 0.
Offsetez(mm] 0
Align Innode v
Model
Model type N-Vy-Vz- M- My-Mz v
Forcesin Node. v

@ member of the joint is considered as ‘bearing’. The other
esare ‘connected:. The support in analysis model is applied on
 bearing member,

StatiCa® CONNECTION
XE

@[~ Bl A T

Elsove bid | ipon mport. Export
Q & . ) R S cip 05
= -

Select operation r

Properties
@ Crosssecion | 2-H30015065 ¥
Mirror Y
- Mirror Z
Lenbers Geometrical type Ended -
oM Position
BT | vetneaty | Rotations 8
pad effects B~ Direction [']  -90.0
|perations y-Pitch 1] 00

a-Rotation['] 00
Offset ex [mm] 0
Offsetey mm] 0

Offset ez mm] 0.

Align Innode v
Model

Model type N-Vy-Vz:Mx-My-Mz v
Forcesin Node v

@ member of the joint is considered as ‘bearing’. The other
s are ‘connected’. The support in analysis model is applied on
 bearing member.

Cancel



Maka akan muncul tampilan seperti dibawah ini, sesuaikan bentuk dan ukuran voute.

StatiCa® CONNECTION enc oute cutom.ideaCon
Project
0 @ |~ 0 S0 s i A E @ T | W s @ 2
~ = Pubtish & v L = T“ -
EPS ST CD DR FAT New Copy Members Piates S | New Gallery Code Calculate Settings Loadsin  Loads- XIS Connection XLS | Member Load Operation
(&) save Iy Manage  § Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export
N @& Q cille Solid Transparent  Wireframe | WID1 [Wideners] Pre-design Editor ~  Copy Delete
Production cost - 42US§ ¥ Wideners
On member m2 S\ |
X 4 5 Related to EP1 v = nu
Material AS72 Gr.50 A+
4 Members Thickness [mm] 6.0 HE
v M2 Cross-section parts Webs v
v M2 Location Both v
> Load effects Width (mm] 155
4 Operations Depth (mm] 235
v EP Shape Triangular v
¥  Welds

Anweidsmm 40 B erooc v AL N EH LI

Setelah diubah bentuk sambungan seperti pada gambar dibawah ini

StatiCa® CONNECTION

Project
el IS - PR E I IR
~ Re 1= pubtish & L ¥ Lm Tw T
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin  Loads - XLS Connection XLS | Member Load Operation
[H] save Ik Manage @ Manager | setup ck equilibrium percentage  LRFD 2016 Import  Import  Export

Wb Qd Cile Solid Transparent Wireframe | WID1 [Wideners] Pre-design Editor + Copy Delete

Production cost - 54USS I v Wideners |

' ! On member M2 3

. | Related to €p1 ~=an!

! Material AST2 Gr50 M+

4 Members : Thickness (mm] 80 HHE!

v M2 Cross-section parts ~ Webs v 1

v ™2 ! Location Front v 1

> Load effects :— e -:
4 Operations | Depth [mm] 800

v Em 1 Shape Triangular with flange v :

I Flange thickness [mm] 9.0 BE |

I Flange width [mm] 110 .

| ¥ Welds 1

1 All welds [mm] 60 B oo v A O HH L, 1L |

e e e e - = a

Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu voute dan posisi voute.
Bagian 2 menunjukan dimensi voute yang dipasang.

Desain baut dengan cara click EP1



StatiCa® CONNECTION

Project

CON1 o ¥ Undo = Iy Propose ¥ ', D ._,, 4

I @ o S il - ToMoL @Y

EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings _Loads in XIS Connection XLS Member Load Operation
B save lky Manage @ Manager | setup equilibrium uer(en(age LRFD 2016 Import  Import  Export

m &4 Q Gf' cile Solid Transparent Wireframe | EP1 [End plate] Pre-design + Editor Copy Delete

=
¥  End plate

Production cost - 70US§ 1 |
1 Member 1 v2 M L

1 Member 2 Not specified !

1 Connected to M2 -Eoly !

4 fiboskers: 1 Material AST2Gr.50 & 1
v w2 I Thickness fmm) 100 HE !

v M2 1 Connection type Bolted L

> Lloadeffects | Dimensions To profile - |
4 Operations ] Top (mm] 15 1
1 Left [mm] 0 1

¥ wip1 I Bottom (mml 180 !

I Right [mm] 0 1

1 Backing plate !

1 Ntch, 1

| 1

¥ Bolts ]

1 Type 16 A325M v 1

! Top layers [mm] -40-50 1

! Left layers [mm] 25 1

! Bottom layers [mm] ~ -40; 120 1

! Right layers [mm] ~ -25 I

! Shear plane in thread 1

! Shear force transfer  Bearing - tension/shear interaction ¥ . |

Sesuaikan lokasi baut dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu plate.
Bagian 2 menunjukan ukuran dan lokasi baut yang dipasang.

Tambahkan Stiffeners dengan cara click (Operation)-kemudian pilih Stiffeners

* CONNECTION untitled

Project P

Select operation

-@@ :umaﬂ); I.___— a [(xE }T¢¢+

[
EPS ST CD DR FAT New Copy Members Plates  (C st Comnection XLs | Member Load Operation
[ save :15 Import Import  Export
@ & Q C:ilwo » | m M2 [Member] Set bearing Copy Delete

———— Properties

I Cross-section 2.~ H 300x15016:5
< ” s Mirror ¥
i Mirror Z
4 s . g - D bers Geometrical type Ended v
¥ i " Position

j vz g Defined by Rotations 7
pad effects B Direction [*]  -90.0
|perations y - Pitch [°] 0.0

a-Rotation '] 0.0

Offset ex [mm] 0
Offsetey [mm] 0

Offsetez (mm] 0
B, Align Innode >
> * Model

Model type N-Vy-Vz-Mx-My-Mz v
Forces in Node. v

& member of the joint is considered as bearing. The other
es are ‘connected. The support in analysis model s applied on
+ bearing member.

Akan muncul tampilan seperti dibawah, sesuaikan ukuran dan letak Stiffeners



CONNECTION

StatiCa

o FANGEESGdl - N

EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery
B save

kg Propose & % H f;
4

publish  J
bl s Code Calculate
I# Manage 9 Manager | setup

@ oI

Settings Loadsin L

@ b Q ¢ C !l

Production cost - 119US$

%l

Solid Transparent

oads -
equilibrium percentage  LRFD 2016

Members
v m
v M2
Load effects
Operations
v Pt
¥ WID1

Wireframe

Import

v

L . 0

XLS Connection XLS
Import  Expor

STIFF1_[Stiffeners)

Stiffeners

On member
Related to

Position

Material

Thickness (mm]
Location

X position [mm]
a- Inclination [']
Width [mm]

Offset top (mm]
Offset bottom [mm]
Repeat count

Gap [mm]
Chamfered corners

Member Load Operation

Pre-design Editor  Copy Delete

M e |
M2 -EoD

Upper

AS72 Gr.50 i+
100 BB
Both v
o

00

0

0

0

1

o

v

Chamfer cut size [mm] 0

Welds

All welds [mm]

o [l eow v L, b R 4. L,

Lakukan hal yang sama pada Stiffeners bagian bawah.

StatiCa® CONNECTION

— IR R
y I
Publish
EPS ST CD DR FAT New Copy | Members Pites "1cs | New Gailery | [F P01 & Code Calculate Settings Loadsin _Loads -
&) save Iy Manage  § Manager | setup equilibrium percentage  LRFD 2016

@ & Q c ol

Production cost - 152US$

Solid Transparent  Wireframe

Members
o c

v B
Load effects
7 |
Operations
v P

v wip
v STIFF1

L |

<

B a [

XLS Connection XL
Import

Import

STIFF2 [Stiffeners]

Stiffeners

On member
Related to

Position

Material

Thickness [mm]
Location

X position [mm]
a- Inclination [')
Width (mm]

Offset top (mm]
Offset bottom (mm]
Repeat count

Gap [mm]
Chamfered corners

P2 T

Member Load Operation

Export

Pre-design Editor Copy Delete

c

> |
8 Bol
Lower v
M +|

AST2Gr.50

100 BE
Both B
160

.0

o.
0
0
0
1
0

v

Chamfer cut size [mm] 0

Welds
Al welds [mm]

u.oa 70 v Al

Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.



StatiCa® CONNECTION end plate voute cutom.ideaCon

Project Check Materials
O 2|~ L E T propose =R A m] IR
Q ~ Re = pubtish ~ J y L " T“ [
EPS ST CD DR FAT New Copy Members Plates LCS New Gallery Code Calculate Settings Loads in Loads XLS Connection XLS MeMhber Load ODTE\\OV\
&) save Ik Manage @ Manager | setup equilibrium pevcenxage LRFD 2016 Import  Import  Export 1

QGadcle R

Production cost - 168US$
N vy vz Mx My Mz
Member | hen) | [kN] | kNI | [kNm] | (kNm] | (kNm]
> |M2/end 00 |00 oo oo |00 oo

4 Membery Jalues in disabled cells are not taken into account in CBFEM

v M 1nalysis. Members can be loaded only by that components of
7 M2 nternal forces which are defined in member "Model type”

4 Load effects

4 Operations
v e
wiD1
STIFF1
STIFF2

LR &Y

Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.

StatiCa® CONNECTION

Project
EO 1) & |~ B0 F A e i NE R B B % IR
T 1) 2 |~ || e 3 TEEXEETEEEE
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin  Loads - XS Connection XLS | Member Load Operation
B save Ik Manage @ Manager | setup k equilibrium percentage LRFD 2016 Import  Import  Export
3 F— — e e =y = = = = = — .
n @& Q C il e Solid Transparent Wirefiame | LE1 [Load] Copy Deiete [N
1
Production cost - 168US$ 1
| vy V3 ™ Mz 1
[kN] [kN] [kN] [kNm] [kNm] [kNm] 1
T
o > \M2/End 00 (00  |-2000 [00 00 |00 1
L S g

4 Mambers Jalues in disabled cells are not taken into account in CBFEM

v M wnalysis. Members can be loaded only by that components of
o M2 nternal forces which are defined in member “Model type"

4 Load effects

4 Operations
v e
v wip
v STIFF1
v STIFR2

Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.

EON ) @ o B0 E A ;%1 AR T I BERC 1 T
ade Calculate

Publish
EPS ST CD DR FAT New Copy Members Plates LCS New Gallery |¢ Y C Settings Loansm Loa XLS Connection XLS Member Load Operation
(5] save Iz Manage i Mana@ setuy ilibrium pevcenlage LRFD 2016 Import  Import  Export



Code and calculation settings -_— 8 X

¥ Analysis and checks -
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

I I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.

- 1 == = - =
- FREE - PR L IR
Publish & v ~
EPS ST CD DR FAT New Copy | Members Plates LCS | New Gallery H= pusisn & Coe Calculate Ovyral | Settings Loadsin  Loads - XLS Connection XLS | Member Load Operation
B save I Manage @ Manager | setfp & equilibrium percentage  LRFD 2016 Import  Import  Export
i 1 ) ;

StatiCa® CONNECTION

EINE ) @ oo BSOS FIE e b AEE S R H 8 xS

Publish
EPS ST (D DR FAT New Copy Memies pats "ics | New Gatery | - P Code Calculate Overall | Settings Loadsin Loads - X5 Comection XS | Member Load Operation
Bsave Ik Manage T Manager | setup check equillbrium percentage LRFD2016 | Import Import . Export
N Q$Cile Solid _Transparent  Wireframe | LE1 [Load ] Copy Delete
Analysis o/ 1000% Production cost - 168US$

Ny e o my (me
Plates o/ 0.1<50% Member | yni (kNI | (NI | [kNmi | (Nl | (kNm]
Bolts o/ 57.2<100%
., > |M2/end 00 |00 |2000 [00 (00 |00
Weids /780 < 100%
Bucking  Not calculated
| =

4 Membars Jalues i disabled cells are not taken into account in CBFEM

v M nalysis. Members can be loaded only by that components of
« m2 ntenal forces which are defined in member “Model type".
4 Load effects

4 Operations.
1
wip
STIFF1
STIFF2

RRRK




PERANCANGAN SAMBUNGAN GUSSET

1. Desain Gusset Plate Menggunakan Template Idea Statica

Perencanaan sambungan gusset plate (hanya menerima geser ultimate Vu) balok-balok
menggunakan Idea Statica

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new, kemudian
ada beberapa pilihan template sambungan yang diberikan, kita pilih template yang kosong dan
pilih create project.

StatiCa® CONNECTION
sterday's

New project

1. Class 2.Geometry 3. Design 4. Parameters

0 E‘ gy t o B o

g
alefelo]

rete grade
Design code
N]ﬁ Subcode LRFD (AISC 360-16) ¥

e
Tl Create project
e

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.



StatiCa® CONNECTION untitled

Project
> ¥ Undo I Propose A 7 D % % =/
EXNE 1) @ o [0S FIA e b A o f % BBy
EPS ST CD DR FAT New Copy Members Plates ICS | New Gallery Code Calculate Settings Loadsin Loads - XLS Connection XLS | Member Load Operation
[H] save Iy Manage @ Manager | setup ck equilibrium percentage  LRFD 2016 Import  Import ~ Export
QB QbCile "
Production cost - 10US$ ¥ Fin plate 5
Member 81 v
” Member part Web 1 v
- Connected to 8 i x|
2 Tikadip Material AST2Gr50 -
v 8 Thickness fmm] 10,0 BE
v Bl Location Rear v
4 Load effects Connection type Bolted -
v 8 Gap (mm] 10
4 Operations Dimensions Centerline Y
Overlap [mm] %0
Top [mm) 30
Bottom [mm] -40
Notch v
Notch offset fmm] 15
¥ Bolts
Type 16 A325M v
Transverse [mm] 40
Longitudinal fmm] 0
Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction -
v Welds %

Ubah profil balok baja 1 dan 2 dengan cara ke menu properties — cross section, lalu
pilih logo pensil, lalu ke geometry — shape — all — H (Japan), lalu pilih profil yang diperlukan
lalu klik OK.

¥ Properties
Cross-section 1- CON1 (W(Imp)12X79)
Mirror Y
Mirror Z

Geometrical type Continuous N/

¥  Position

Defined by Rotations N/
B - Direction [°] 0.0
y - Pitch [°] 0.0

a - Rotation [°] 0.0
Offsetex [mm] 0
Offset ey [mm] 0
Offset ez [mm] 0

Align In node Y
¥ Model

Model type N-Vy-Vz-Mx-My-Mz N

Forces in Node v

One member of the joint is considered as 'bearing’. The other
ones are ‘connected’. The support in analysis model is applied on
the bearing member.



Simple rolled HP(ARCUS) * [ nosoxase 12 - o X
v Simple rolled HP(Imp) * H 250x250x11
Name CON1 S * H 250x250x9
z
Y Geometry S(ARC) * H 250x255x14 ‘
m W(Imp)12X79 S(imp) * H 344x348x10 |
v Material w o0 H 344x354x16 N\ | /.
Steel AST2Gr50 v W(ARC) & || HHeIEE i
H 350x175x7 _
W(Imp) * |
H 350x350x12 "
H(apan) * |
H 350x357x19 : y
I(Japan) * - -'l =S SN = i,
|| H 388x402x15 s
J *
H 390x300x10 Q‘I‘,
Lgp * H 394x398x11 |
) * | Hagextoox |
HD(ARC) * || 1 400x200x8 V1N |
HP (CISC TSS 9.2) * || H400x400x13 T
M (CISC TSS 9.2) * H 400x408x21 307 L
7
S (CISC TSS 9.2) * || H414xd05x18
W (CISCTSS 9.2) * H 415x458x30
WWF (CISC TSS 9.2) N H 428x407x20 “ -
Cancel
———— HP (AISC 14.1) * ] H 440x300x11 = e
o

Untuk memodelkan gusset plate nya, klik gusset plate nya, lalu ke menu fin plate untuk
menyesuaikan dengan keperluan Anda. Mulai dari posisi pelatnya sampai ukuran pelatnya.

FP1

[Fin plate]

Member

Member part
Connected to
Material
Thickness [mm)]
Location
Connection type
Gap [mm]
Dimensions
Overlap [mm]

Top [mm]

Bottom [mm]
Notch

Notch offset [mm]
Bolts

Type

Transverse [mm)]
Longitudinal [mm]
Shear plane in thread
Shear force transfer
Welds

Plate [mm]

Pre-design Editor

B1

Web 1

B

A572 Gr.50
12.0

Rear
Bolted

10

Center line
90

-30

-40

v

15

16 A325M
40

0
v

Bearing - tension/shear interaction

50 B erox

Copy Delete
v u N
v
3
-
HHA
N

h

vd ANRL LY



Untuk memodelkan bebannya, kita pilih menu load effect — LE1. Ingat, hanya beban
geser ultimate yang boleh diinput dalam pemodelan ini. Jangan input momen dan torsi. Untuk
mengetahui berapa bebannya Anda ke ETABS ke column reaction.

Solid Transparent Wireframe

ost - 12US$

4 Members

LE1 [Lload]

Copy Delete
N Vy Vz Mx My Mz
Member | NI kNI | [kN] | [kNm]  [kNm] | [(kNm]
> |B1/End |00 00 1000 |00 00 00

Values in disabled cells are not taken into account in CBFEM
analysis. Members can be loaded only by that components of
internal forces which are defined in member "Model type".

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete

breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.

O O @ |~ [ O L e Eﬂ LRI N L B
EPS ST CD DR FAT New Copy . . ‘ setup

%% | IMembers Piates LCS | New Gallery CodefCalculate Overall | Settings Loadsin  Loads - XLS Connection XLS
&) Save check

Ik Manage P Manager equilibrium percentage LRFD 2016 Import  Import  Export



Code and calculation settings —_— 0 X

¥ Analysis and checks

Stop at limit strain

Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v

Local deformation check
Friction coefficient in slip-resistance [-] 0.30

Base metal capacity at the fusion face

¥ Concrete block

Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢

Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

-~ P - T . ~

[ T I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.

(om - ¥ Undo D L7 I Propose  §- A ) @ ey o/l s 3 */
Q @ ~ = B2 | e pupiish B Creat N b i L v o = Y
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Codd, CalculatefOverall | Settings Loadsin  Loads - XS Connection XLS | Member Load Operation

[H save I Manage 9 Manager | setup equilibrium percentage ~ LRFD 2016 Import  Import  Export



m [21 Q "f‘ © 2: [ d Solid Transparent Wireframe

Analysis +/ 100.0% Production cost - 12US$
Plates o/ 03<50%

Bolts ' 894 £100% "
Welds o 983 <100% — O

Buckling Not calculated

4 Members

2. Desain Gusset Plate Menggunakan Custome

Perencanaan sambungan gusset plate (hanya menerima geser ultimate Vu) balok-balok
menggunakan Idea Statica

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

StatiC: CONNECTION

Caleu

2.Geometry

3.Design 4. Parameters

.
|

| ‘ Name
" il

Description

Steel grade A36

Bolt assembly 16 A325M
Weld grade 70
Concrete grade 3000 psi

olalolo]

Design code = .

Subcode LRFD (AISC 360-16) ¥

Create project

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.



Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan

iCa® CONNECTION

3 '~ Undo & Tre Propose 1 9 n | >
EI ) @ |-~ [0 - T EIERE
€S ST CD DR FAT New Copy Members, Pltes (C5 | New Galler ¥ Code Calculate Settings Loadsin _ Loads X5 Cor X Memper thad Operation

B save lby Manage T Manager | setup LRFD 2016 Exp =

@ & Q C e

Members

Load effects

Operations

Pilih profil 1

Project
cont 7 " Undo L2 ¥ ; 9 n | +
o & Sl — PR i NHE B @ poWoL a8 2T Y
EPS ST CD DR FAT New Copy Members Piates LCS | New Gallery -4 Code Calculate Settings Loadsin Loads XIS Connection XIS | Member Load Operation
Bsev Iy ge ¥ Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export

@ B Q C il e Cross-Section Nevigaor PRl soid Tansperent Wiretrame
QPRI ., Composed _Cou-formed _ Timbe secions foncost-ouss -

Members

Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.

StatiCa® CONNECTION untitled
s =
ElE o o ||y 1.8 Wapropose ¥ EN o % [V I T
@ @ ~ 0 1B Pudiisn & ~1° °| L . i i~ T
€5 ST CD DR FAT New Copy Members Pites (CS | New Galley Y Code Calculate Settings Loadsin _ Loads XS Comnection XLS | Member Load Operation
ave Iy Manage % Manager | setup equilbrium percentage mport _ Import  Export
s Iy Manage % i tage LRFD2016 | I f e
Simple roled = B8
n b Q C .l ® v Simple rolled  vietane |
Name WimpJiox22
v Geometry R ]
Shape womproxzz | 1
¥ Material - |

Imbers

Stet IR/ | +]

erations




Sesuaikan profil, perbanyak pilihan profil dengan click (All) jika profil baja telah sesuai dengan
kebutuhan click (OK).

CONNECTION untitled

A RN r—— RN

EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery IF Loads - XLS_Connection XLS | Member Load Operation
(B save I} Favorites AL b percentage LRFD2016 | Import Import  Export
lec === * “f Haooe04x2 1 - o x
ey = e
P v simple rolled 7€ * || H2sx75a0
= z
Name W(Imp)10X22 PN * H 248x124%5 4
¥  Geometry HEM * | ||H250x1256 — p—1
W(mp)10X22 Hp x| || Hasoesoa i K
i
¥ Material HPARD) x| ||Hasosoe !
Steel asarso v B wearcus x| ||H250255x14 I fmbers
H 3443348410 i ad effects
HP(mp) *
H 344354116 erations
s *
H 34617416 R | R —y
S(ARC) *
H 350x17547 i
S(mp) *
H 350350412 I
¥ * | nasoastag f
VAARE) * || H3saxd0axts i
Wit * || H390x300¢10 i
I
Hlapan) * H 394x398x11 |
IUapan) * H 396x199x7 !
) * H 400x200x8 146
=3 * || H400x400x13
= il | [ oc | oo |
HD(ARG) * || Ha1sxa05x18

Balok di desain menerus dengan cara click (Continuousi).

untitled

com " Undo L2 Ik Propose  § Apply ' 9 l <8 | ¥ + +
va - = [, h g % L . M [E 2T 7
EPS ST CD DR FAT New Copy Members Piates S | New Gallery - Code Calculate Settings Loadsin Loads - XIS Connection XIS | Member Load Operation
&) save Iy Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export

P Solid Transparent Wireframe | M1 [Be:

member] Copy Delete

@ Lo

Production cost - OUSS. Properties

Cross-section 1~ H 400x200x8

4 Members

Load effects Defined by Rotations S0
Operations B-Direction['] 0.0
¥ Pitch ] 00

a-Rotation [T 0.0
Offsetex (mm] 0
Offsetey (mm] 0

Offsetez (mm] 0

Align Innode v
Model

Model type N-Vy-Vz-Mx-My-Mz -
Forces in Node. v

& member of the joint is considered as ‘bearing’. The other
es are ‘connected". The support in analysis model is applied on
» bearing member.

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.



Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)

Ca® CONNECTION

@-T-%lL,ﬂﬂi",:l}Tut

S Connection XLS | Member Load Operation

- R PRI AREL

EPS ST CD DR FAT New Copy Members| Plates 1S | New Gallery Code Calculate Settings Loadsin Loads - X
B save Iy Manage 9 Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export
N & 2 Solid Transparent  Wireframe || M2 [Member) Setbearing Copy Delete
Production cost - 0USS " Properties e |
Cross-section 1~ H 30015065 ] 1
£ ) Mirror Y Lo X
Mirror 2
Geometrical i v
P e type  Continuous
v m " Position
Defined by Rotations -
Load effects §-Direction ('] 0.0
Operations y-Pitch '] 00

a-Rotation['] 00
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez[mm] 0

Align In node hk
Model

Modeltype  N-Vy-Vz-Mx-My-Mz -
Forcesin Node ¥

& member of the joint is considered as bearing:. The other
es are ‘connected’. The support in analysis model is applied on
+ bearing member.

Putar profil dengan cara masukan (-90) pada menu (Position) yang ada di tabel sebelah kanan

StatiCa® CONNECTION

G G-~ W0 f 0 et AEE S M L Bt

S Connection XLS | Member Load Operation

Publish
EPS ST CD DR FAT New Copy e voies “Lcs | Neow Gatery | [P PO0Is  ¥ Code Calculate Settings Loadsin Loads - X
(E] save Iky Manage § Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export
w & sz Solid_Transparent _ Wireframe | M2 [Member] Set bearing Copy Delete
Production cost - 0USS " Properties
u Cross-section 2 H300x150x65 v
£ B Mirror Y
MirrorZ
Geometricaltype_Ended -
4 Members S o o o ]
7 M " Position | 1

X | ety | oo |
Load effects - Direction’ l] -90.0
Oparations y-Puchry | o0

a-Rotation['] 0.0

offseteximn] 0 1

mmeylm:l o 1

Offsetez (mm] 0

Align ] _nnoce |
————— —

Model

Model type N-Vy-Vz-Mx-My-Mz -

Forcesin Node v

e member of the joint is considered as bearing’ The other
es are ‘connected'. The support in analysis model is applied on
+ bearing member,

Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian
pilih fin plate

StatiCa® CONNECTION

w | *
. 0B x [ =z W
XIS Conection XS | Member Load Operaton

N6 | mport mpor

| wicetame | m2_vemben Set bearing Copy Delete

Properties
Cossecion 2-nanasoss+ AR
Miror¥
MirorZ

BT 0 @ |~ S0

EPS ST CD DR FAT New Copy Members Plates LCS

Eswve

@ & Q M

Geometrical type Ended v
Position

Defined by Rotations v
B~ Direction [ -90.0

V- Pitch ] 00

a-Rotation['] 00

Offsetexfmm] 0

Offsetey mm] 0

<
Offsetez(mm] 0
Align Innode .
Model
Model type NAVy-Vz- M My-Mz v
Forcesin Node .

e member of the joint is considered as ‘bearing’. The other
es are ‘comected’. The support in analysis model i applied on
 bearing member.



Pilih mutu dan ukuran baut yang akan digunakan kemudian (OK) jika telah sesuai.

StatiCa® CONNECTION

Q @ nunso | [y E )_‘ Bolt assembly |m= % nﬂ a L;E] If/ ‘i’u 4’:
EPS ST CD DR FAT New Copy | Members Piates LCS 1 Y| XS Comnection XLS | Member Load Operation
Save A325M | 12 A325M N6 Import  Import
A490M 1 16 A325M 1
D& QoL | i
A0 R 1 Properties
A325 || 2aAsm [} Crosssection 2~ H 300x150x65 7 |+]
F1554 Gr36 || 2Tasmm ! Mirrory
F1554 Gr.55 1 || 30As2M ! Mirror Z
— 1| 36A325m [} Geometrical type Ended v
[ | b * Position
Defined by Rotations B
< oad effects B~ Direction (7] -90.0
perations v-PhEl 100
b a-Rotation [ 0.0
Offset ex [mm] 0
> Offsetey [mm] 0
Offsetez (mm] 0
Align Innode -
Model
Model type N-Vy-Vz-Mx-My-Mz v
Forcesin Node -
 member of the joint is considered as ‘bearing:. The other
es are ‘connected". The support in analysis model is applied on
+ bearing member.
T

Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.

StatiCa® CONNECTION untitled

g @ |~ [0 £ et AE M S P M | L0 a2t

I§= publish

EPS ST CD DR FAT New Copy Members Plates LCS New Gallery Code Calculate Settings Loads in Loads - XLS Connection XLS Member Load Operation
[ save Ik Manage @ Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export
ransparent  Wireframe in plate] re-design _Editor
Q R Solid T Wirefr FP1[Finplate] Pre Edit Delete
Production cost - 11US$ 1| v Finplate 21
1 Member m2 ‘ON!
lember part el v
1 Memb Web 1 I
onne to it
1 Connected ] 1
laterial . v
+ Members | M GS72.GER0 !
o i 1 Thickness (mm] 120 1] B
v m2 1 Location Rear B L
Load effects | Connectiontype  Bolted oL
4 i I
I s 1
1 Overlap [mm] % 1
op [mm) E
1 Top [mm] 30 !
1 Bottom [mm] -40 1
1 Notch v I
1 Notch offset [mm] 15 !
Il v Bolts 1
1 Type 16 A325M v I
1 Transverse fmm] 40 1
1 Longitudinal fmm] 0 !
I Shear plane in thread 1
hear force transfer  Bearing - tension/shear ¥
1 Shear f fer Beari i 1
L o e e e e e M

Bagian 1 mengatur lokasi plate, mutu plate tebal pelat dan tipe sambungan yang akan
digunakan.

Bagian 2 mengatur dimensi plate penyambung

Bagian 3 mengatur letak baut penyambung.



Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.

StatiCa® CONNECTION untitled
< Project

CON1 - ¥ Undo - Iy Propose ¥ I' D A & 4 &

EI ) @ | o S ity § 3 £o% L, a8t

EPS ST CD DR FAT New Copy Members Piates LCS New Gallery Code Calculate Settings  Loads in Loads - XLS Connection XLS Member Load Operation

B save lky Manage @ Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export
@ & Q cile Solid Transparent  Wireframe | LE1 [Load] Copy Delete
Production cost - 11US$
N vy vz Mx My Mz
Member |leN)  [N] | (N] | [kNm] | (kN | [kNm]

- 2 > |M2/End [00 00 |00 |00 |00 |00

4 Membars Jlues in disabled cells are not taken into account in CBFEM

v M 1alysis. Members can be loaded only by that components of
v m2 ternal forces which are defined in member "Model type".

4 Load effects

4 Operations
v Pl

Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.

StatiCa® CONNECTION untitled
2 Project
OO @ |~ B0 E S b R E R S R W LW a Gl
‘ Publish  § . b ~
EPS ST CD DR FAT New Copy i Members Plates LCS New Gallery It e = Code Calculate Settings Loads in Loads - XLS Connection XLS Member Load Operation
[F) save Ik7 Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export

m & Q cile Solid Transparent Wireframe | LE1 [Load] Copy Delete
Production cost - 11US§
N vy Mx My Mz
] Member | N) kNI (NI | (kNm] | (kNm] | [kNm]
£ > |M2/End 00 |00 |-1000 Joo [oo oo

~

4 Mambers Jlues in disabled cells are not taken into account in CBFEM

v M 1alysis. Members can be loaded only by that components of
¢ M2 ternal forces which are defined in member "Model type*

4 Load effects

4 Operations
v P

Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan Kkita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.

BN ) @ [~ B0 -t AE R s e IR
@ ~ e [l publish b Create] y b % Ml 2z T 7
EPS ST (D DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loads - XS Connection XLS | Member Load Operation
) save Iy Manage @ Managpr | setup | C equilibrium percentage  LRFD 2016 Import  Import ~ Export



Code and calculation settings —_— 0 X

¥ Analysis and checks .
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

[ T I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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. Publish te v o4
EPS ST CD DR FAT New Copy | Members Plates LCS | New Gallery = pubiin - & Cofl Calculate Ovyall | Settings Loadsin Loads - XLS Connection XLS | Member Load Operation
B save I Manage @ Manager | setfp equilibrium percentage  LRFD 2016 Import  Import  Export
: . 1 ) ; ;

CONNECTION
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EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Oveal|| Settings Loadsin Loads - L5 Comection XLS | Member Load Operation
Esave Iy Manage @ Manager | sotup eheek caulibrium percentage LRFD2016 | Import  Import | Export
@6 Q b Cile o
Analysis o/ 1000% Production cost - 12US§ v Fin plate 2
Plates o 03<50% - o |
Bos /894 <100% L > Tt o =
R e -0
4 ‘Mesibars Material AS72Gr50 -
v M Thickness {mm] 120 HE
v w2 Location Rear v
4 Load effects Connectiontype  Bolted v
7w\ Gap (mm] 0
4 Operations Dimensions Center line v
Overlap (mm] %
Top tmm] 30
Bottom (mm] -40
Notch 1
Notch offset [mm] 15
¥ Bolts
Type 16 A325M -
Transverse (mm] 40

Longitudinal [mm] 0
Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction ¥

v Welds v




PERANCANGAN SAMBUNGAN PIPA

1. Desain sambungan pipa las

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

StatiCa® CONNECTION

Colculate yosterday's astimates

2.Geometry 3. Design 4. Parameters

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan

StatiCa® CONNECTION

Operations



Pilih profil I

a®  CONNECTION

G @[~ [0 £t REF 8 |02y

Puish
EPS ST CD DR FAT New Copy Members Plates LCS New Gallery I . Code Calculate XLS Connection _XLS Member Load Operation
hy Marage B Manager | seup e 82016 | Import import " Export

a6+ cile P PR soi¢ oo wiciane |

>
Members

Load effects
Operations

Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.

StatiCa® CONNECTION untitied

Q[ EOS et AEE S R M |0
~ 1o Pubiish & " - L v
€5 ST CO DR FAT New Copy Members Pates "(Cs | New Galley Code Caluite Setings Losdsin _Loads- X5 Comnec
Bswe Iy Manage B Manager | setup cquilbrium percentage LRFD2016 | import Import | Export
Simple rolled - o x |
o
e (G B - siple rolled
2
Name CHS CF 101,6x6 ‘

¥ Geometry

EZ oscoes | @1

¥ Material - =1

2

90

B

N
B
2
5
LB

Sesuaikan profil, perbanyak pilihan profil dengan click (4//) jika profil baja telah sesuai dengan
kebutuhan click (OK).

StatiCa® CONNECTION

= e~~~ E=EnxrE
€5 ST CD DR FAT New Copy | Members Piates LCS | New Gallery
[=
n & Q C il Soid Transparent Wireframe | M1 (Bearing member] Copy, Delete.
Production cost - OUS$ ¥ Properties
Crossetion 1-CHSGE 101658 S/ 1+}
» Mirror Z
3 izt ‘Geometrical type Ended v
¥ Position
Operations. B - Direction ['] 0.0
vin [

a-Rotation ] 00
Offsetex fmm] 0
Offsetey [mml 0
Offsetez mm] 0

Aign Innode
¥ Model
Modeltype Nz MicMy-Mz
Forcesin Node




Jadikan Continue dengan cara click Ended - Continuous maka tampilan akan seperti
gambaer dibawah ini.

StatiCa® CONNECTION

-Q @ -:um = E)—‘ 3 i Propose prp\y % Efi I'; & _—1-' %) L . ﬂﬂ a» ‘}] .?.% +, t

Publish
EPS ST CD DR FAT New Copy Members Piates S | New Gallery s Code Calculate Settings Loadsin Loads - XIS Connection XLS | Member Load Operation
B save Iy Manage P Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export

m @& Q ) Solid Transparent  Wireframe | M1 [Bearing member] Copy Delete
Production cost - 0US$ ¥ Properties
' Cross-section 1 CHS CF 101,616 o 7 |+]
Mirror Y
»a - Mirror Z
Geometrical type Continuous v

4 Members
¥ Position

Load effects Defined by Rotations v
Operations - Direction ['] 0.0
¥ - Pitch [1] 00

a-Rotation ] 0.0
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez mm] 0

Align Innode v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node v

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Tambahkan pipa dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.

Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)

a® CONNECTION untitled
CON1 - ¥ Undo D = I Propose ¥ Apply % Eq l, @ —1- % m L = L
o RARG Rl — S i ingl 3 S N TR RV R 2
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loads - XIS Connection XLS | Member Load Operation
[E] save Ik Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export

@ b Q ¢ C ol

Production cost - 0US§ ¥ Properties
' Cross-section 1~ CHS CF 101,6x6
Mirror Y
» & Mirror Z
a iambar Geometrical type Continuous v
¢ m ¥ Position
Defined by Rotations v
Load effects B-Direction['] 0.0
Operations v - Pitch ] 00

@-Rotation '] 0.0
Offsetex (mm] 0
Offsetey [mm] 0
Offsetez mm] 0

Align Innode v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node v

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Putar profil dengan cara masukan (-90) pada menu (Position) yang ada di tabel sebelah kanan
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[ ——

~ Puish
EPS ST CD DR FAT New Copy Members Piates LCS New Gallery it ¥ Code Calculate Settings  Loads in ads - XS

Hsave Iy Manage B Manager | setup equilbrium pecentage LRED2016 | Import
@ L& b

Production cost - 0USS

Cross-section 1~ CHS CF 101616
Mirror Y
Mirror 2
P Geomeurical type Ended
v Position
Defined by IR;iuns_ -
Load effects B~ Direction ] 900
Operations y-Pitch ') 0
a-Rotation [ 100
Offset ex (mm)
Offset ey {mm)
Offset ez (mm]
Align Jinnoce
¥ Model
Model type Imvz-mw ——
Forces in Node

Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian

pilih Cut

StatiCa® CONNECTION untitled

e Project -—
ETN ) @ |-~ S0 | | m
1

EPS ST CD DR FAT New Copy Members ?i
Bsove

Select operation

@ & Q ¢

7

= =
R "
A%

Cancel

StatiCa® CONNECTION untitled
e

EOE ) @ | B0 Fe e e NE R S R L
for I puvisn & ads - ¥ XLS Connection _XLS

EPS ST CD DR FAT New Copy Members Piates 1CS | New Gallery

Code Calcuate Settings Loadsin Lo
Hsave Iy Manage B Manager | sewp

ﬁ Q :: Solid Transparent  Wireframe CUT1 [Cut of member]
Production cost - 1US§ ¥ Cutof member
Member M2
€ - Cutby M1
- Cutting method Surface
4 ‘Meibers Offset fmml 0
v M v Welds
v M2 Flanges (mm) 00 B €700 v d,
Load effects webstmm) 30 [ £70xc v A,

4 Operations

Ak - FPREERE RN

Comnection XLS
Import

(E

Properties
Cross-section
Mirror ¥
MirrorZ
Geometrical type
Position
Defined by

8- Direction [
v-Pich (7]
a-Rotation (]
Offset ex [mm)
Offset ey [mm]
Offset ez (mm]
Align

Model

Model type
Forcesin

LY

Member Load Operation

2

ry
- B . % b
XLs Comecion X5 | Member Lood Operaton
N [ o s
y A .
- - 9

2-H 3000150665

Ended

Rotations

Innode

NAVy-Vz- M My-Mz
Node

P2 (T

Member Load Operation

Solid_Transparent _ Wireframe | M2 (Member) Set bearing Copy Delete
¥ Properties

/| +]

One member of the joint s considered as ‘bearing’ The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.

M2_[Member) Set bearing Copy_Delete

4/

e member of the joint is considered as ‘bearing’. The other
es are ‘connected. The support in analysis model i applied on
+ bearing member.




Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.

StatiCa® CONNECTION untitled

R ' unco F e propose. ' 9 . :
S va - =0 - F gl b S A M [x3 Tu “i“_
Code Calculate Settings Loadsin  Loads- X5 Comecion XI5 | Mber Load Opgation
K equilibrium percentage LRFD 2016 Import  Import  Export 1

EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery
B save Ik Manage @ Manager | setup
wn & Q C .l o Solid Transparent Wireframe | LE1 [Load] Copy Delete
Production cost - 1US§ - = - —Ta—=Ta
e ly z X ly 3
.' Member | i) | (kN] | (kNI | (kNm] | [kNm] | (kNm]
y > \M2/End (00 (00 |20 |00 o.u
»
4 _Members Jalues in disabled cells are not taken into account in CBFEM
v M nalysis. Members can be loaded only by that components of
& v nternal forces which are defined in member “Model type"

4 Load effects

4 Operations
v amn

Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti

yang terlihat pada tampilan dibawah ini.

untitled

CONNECTION

Project i
com - ¥ Undo L2 Ik Propose ' 9 ‘g +_ % %,
ua - = I puosn L h . S M XF 2> T 7
Code Calculate Settings Loadsin _Loads - XIS Connection XLS | Member Load Operation
equilibrium percentage LRED2016 | Import  Import  Export

EPS ST CD DR FAT New Copy Members| Plates LCS | New Gallery
B save Ik Manage  § Manager | setup
: = = DOT/PXOMTIORTE | == == —=NEW == = =t = = ——
k] !
N & Q+d Cile Solid Transparent Wirefame | LE1 [Load] Copy Delete 1
Production cost - 1US$ R SRR :
o y 2 x y 2
lﬂ Member | in) kNI | [N] | Nm] | [kNm) | (kNm] |
2 > |M2/end 00 00 |20 |00 o.o
o !
4 Members /alues in disabled cells are not taken into account in CBFEM
v M 1nalysis. Members can be loaded only by that components of
o« Wiz nternal forces which are defined in member “Model type"

4 Load effects

4 Operations
v cun

Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk

menahan fension dan shear, lalu klik OK.



EERC e - BOS o L AER & & 4 | W xSt Y

S HE e oo | S | (i st IO 3| el | D, o | | 28 Bt | M S
& . cionrower | | _ B i o
Code and calculation settings — O X

¥ Analysis and checks .
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

— A ~_ f . r . ~

[ T I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.

I 2 2 .
CON1 . Q @ ¥ Undo E E I = | | e Propose &+ Apply H h :I: % ng @ Y +/
~ Redc ) =" It pubtisn - Cre: & 4 | L v s o T
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Coe Calculate Settings Loadsin Load:

1 s - XS Connection XLS | Member Load Operation
[ save Iy Manage @ Manager | setfp ek equilibrium percentage  LRFD 2016 Import  Import  Expol
a . 1 Dort/Exp



* CONNECTION untitled

4 o | I & e Propose & %] : - Y +
= ¥ i Pubish & g % L . [ a X3 2> T T
EPS ST (D DR FAT New Copy Members Plates LCS New Gallery Code Calculate Overall | Settings Loads in Loads - XLS Connection XLS Member Load Operation
B save lky Manage @ Manager | setup check equilibrium percentage LRFD 2016 Import  Import  Export

LE1 [Load] Copy Delete
Analysis o/ 100.0% Production cost - 1US$ = =
p . . N vy vz x My 1z

Plates o/ 00<50% Member | Ny NI | (kNI | (kNm] | (kNm] | GeNm]
Welds o/ 769 <100% |

= = > M2/End (00 (00 |20 (00 |30 |00
Buckling Not calculated < i
GMNA Calculated

4 Members /alues in disabled cells are not taken into account in CBFEM
v M 1nalysis. Members can be loaded only by that components of

4 Load effects
4 Operations.
v cumn

2. Desain sambungan pipa baut

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

CONNECTION untitled

New project

1. Class 2.Geometry 3. Design 4. Parameters

J\(ﬁ " 3
= Description

Steel grade A36
Bolt assembly 16 A325M ’@‘
Weld grade E70xx 0]
Concrete grade 3000 psi @‘

Ao —— =.

Units % Subcode LRFD (AISC 360-16) ¥

Preferences

Create project

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan



StatiCa® CONNECTION

TR ) @

= Undo
€S ST CD DR FAT New Copy Ei
J save

- Rl

Members| Plates  LCS

@ b Qd Clle

Pilih profil 1

StatiCa® CONNECTION
= Project

B0 LEa R A E S

Members Piates LCS | New Gallery 3
Il Manage B Manager

S~
Members

Load effects
Operations

Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada

sebelah kanan ukuran profil.



StatiCa® CONNECTION untith

EINE ) @ [ DS Fe et A E e @ o L0 a BB
~ [ pudiisn b l v =z W T
€S ST CO DR FAT New Copy Members| Piates LCS | New Gallery Code Calculate Settings _Loadsin _Loads XS Comection XLS | Member Load Operation
Hsave Iy Manage B Manager | setup cquibrium percentage LRFD2016 | Import _Import . Export
Simple rolled - =] x |

[N

v Simple rolled
Name CHS CF 1016x6

—_~

¥ Geometry

I oscoes |5 1

v Material

Steel

Js) % Je}
pf——4

Sesuaikan profil, perbanyak pilihan profil dengan click (4//) jika profil baja telah sesuai dengan
kebutuhan click (OK).

StatiCa® CONNECTION

 Undo e cr ion - 9 x| -
EIN 0 @ |~ [ 0 - £ )| e = W L L B Y
EPS ST CD DR FAT New Copy Members Piates (CS | New Gallery s XLS Connection XLS | Member Load Operation
Elsove Iy Favorites Al h pecentage LRFD2016 | Import mport” Ewpot

HSSICHS) * 4 cHscreoaa 14 - o x

"
(O e v Simple rolled HSS(CHS) * | cHscreoms Set bearing Copy Delete

CHS CF 76,133

s S 000% Name CHS CF 508116 PIPE B
Plates o/ 0.1<50% v Geometry PIPE(mp) * ||CHSCFT6m32 B - crscesoaas
Boits o/ 543<100% T e » | CHSCETEMAS
Welds o/ 392 <100% S
- i CHS CF 76,14
Bucking  Not caiculated s CHSCF(Hy) o o <
GMNA Calculated Steel AT2Gi50 v HS (CISC TS5 92) | | CHSCRTGMS pe
CHs CFaasn
HSS (AISC 14.1) *
CHS CF 88932 Rotations v
PIPE (AISC 14.1) * -y
CHS CF 88904 i 100
HA(CISC TS5 92) - 00
CHS CF 88915 !
rocTe732.78
* | | cscr 1016 o0
It 0
* | cscr roneus
T BT o
0CT P 54157-2010 *| Nonscr s 5
1OCT P 58064-2018 * | |[chscriones
! nnode x
CHS (AUS) * CHS CF 11433
GB-S5P (China) * | | cnscrinaaaz e
VY-V M- My-Mz -
Tube (5 1161) * | | cHscri43a6 508 Node v
CH CF (singapore) * | | cHscrians
CHS HE (Singapore) * | ||cHscrtaze I IR = covicered s eaing. Th other
A The support n analysis model is applied on
CHs (W) * | 363

the bearing member,

Tambahkan pipa 2dengan cara yang sama, maka akan seperti gambar dibawah ini
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Project

bl = [P sl s fo% L, EE Pt
EPS ST (D DR FAT New Copy Members Plates LCS New Gallery Code Calculate Settings Loads in Loads - XLS Connection XLS Member Load Operation
[ save Ik Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export
w Q¢ c il Solid _Transparent  Wireframe | B2 (Bearing member] Copy Delete
Production cost - 0USS ¥ Properties
Cross-section 1-CHS CF 101,616 o 7 |+]
Y Mirror Y
s MirrorZ
o Hieomibers Geometrical type Ended v
v Bl ¥ Position
Defined by Rotations v
4 Load effects B~ Direction [*] 0.0
v e y-Pitch [] 00
Operations a-Rotation ] 0.0
Offsetex [mm] 0
Offset ey [mm] 0
Offset ez [mm] o
Align In node v
¥ Model
Model type N-Vy-Vz-Mx-My-Mz v
Forces in Node i

One member of the joint is considered as 'bearing. The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.

Ubah jarak pipa 2 dengan cara menedit menu sebelah kanan sebesar (180), maka akan seperti
pada gambar dibawah ini.
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Project

com  Undo | [ E L2 lhe Propose & Apply %l 1 ad +_ % +*
Y@ ~ = puisn & -1 L . = T
EPS ST CD DR FAT New Copy Members Piates LCS New Gallery Code Calculate Settings Loads in Loads - XLS Connection XLS Member Load Operation
B save Iy Manage  § Manager | setup equilibrium percentage  LRFD 2016 Import  Import t

n 52 Solid Transparent Wireframe || B2 [8earing member] Copy Delete
Production cost - 0US$ | * Properties :
1 Cross-section 1~ CHS CF 101,6x6 i 7 |+] |

W | Mirror Y

o~ 1 Mirror Z :
« Viembers 1 Geometrical type Ended v |
7 om | v Position .
e | Defined by Rotations )
e 4 loadeffects | B~ Direction [']  180.0 1
v |\ 1 y-Pitch ] 00 |
1 a-Rotation '] 0.0 |
1 Offsetex (mm] 0 |
I Offsetey fmm] 0 |
A 1 Offsetez (mm] 0 |
o 1 Align Innode "
I v model 1
: Model type N-Vy-Vz-Mx-My-Mz vl
Forces in Node v
! 1

One mémber of The jomt Ts considered as ‘bearing. The oter
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Tambahkan end plate dengan cara click (Operation)-kemudian pilih Stiffening Plate
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Select operation

ET O @ |~ & O A TR
1’

EPS ST CD DR FAT New Copy | Members Plates LCS o XS Connection XLS | Member Load Operation
B save 16 Import  Import  Export
Wb Qd cil & . M4 [Member] Setbearing Copy Delete

¥ Properties

Cross-section 1~ CHS CF 101,6x6 v
Mirror Y
Mirror Z
Geometrical type Ended v

¥ Position

Defined by Rotations v
B - Direction [*]  180.0
y-Piteh ] 00

a-Rotation ] 0.0
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez (mm] 0

Align Innode v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz <

Forces in Node. 3

One member of the joint is considered as ‘bearing. The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.

untitled

EINE L) @ | B0 S e b A E S R L P Y

= publish &

EPS ST CD DR FAT New Copy Members Plates LCS New Gallery Code Calculate Settings Loads in Loads - XLS Connection XLS Member Load Operation
B save I Manage ' Manager | setup ck equilibrium percentage  LRFD 2016 Import  Import ~ Export
n & & a2 Solid Transparent Wireframe | SP1 [St g plate] Editor  Copy Delete
Production cost - 2US$ v Sstiffening plate
Material AST2Gr50
Thickness [mm] 6.0
Shape Circle
2 Tembers Radius [mm] 70
¢ B Origin Joint v
v B2 X [mm] 3
v M3 Y [mm] 0
v M4 Z[mm) 0
4 Load effects Rx ] 00
v | Ry [ 90.0
4 Operations Rz[] 0.0

Lakukan hal yang sama untuk plate satunya.
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EINE O @ | [0 Fa e b QA @ R W L @

i pubiisn
s Comection X5 | Member Load Operation

T

€S ST (D DR FAT New Copy Members Pates LCS | New Galler Code Calculate Settings Loadsin _ Loads - It
B save Iy Manage B Manager | setup 7 equibiium percantage LRED2016 | tmport _ mport
N & 5D d Transparent Wireframe | SP2 (Stiffening plate] Editor  Copy Delete
Production cost - 4USS v Stiffening plate
Material AS72 Gr.50
< 5 Thickness [mm] 6.0
Shape Circle v

PR Radius [mm] 70

v B Origin Joint v
v B X{mm) 3
v w3 ¥ fmm) 0
v ma Z{mm] 0
4 Load effects Rx (] 00
v\ Ry 0
4 Operations Ret) 59
v sp1

Hilangkan plat daerah dalam plate dengan cara click (Operation)-kemudian pilih Cut of Plate

StatiCa® CONNECTION

cont 110 @ | nue £
- = H
wates “Lcs

EPS ST CD DR FAT New Copy Members P
B save

Select operation

. @ o T

x
XS Comnection XLS | Member Load Operation
M6 | import Impor  Export
p S | Pcuri cutorpiate Copy Delete

@ Lo Q (b

v Cutof plate
Type Cut L
Offset [mm] o

<

Modified item

Modified item 51 ~=A0
Remaining part + -
v Cutby

Cutby B1 v . 4] u
Cutting method Surface. v
v Welds
Atwetds tmm) 57 [ 700 vd, AL 1

StatiCa® CONNECTION

coNt > = Undo D LD kg Propose  § % H f; 5:0:3 -I— %) m‘ /ﬂ‘,—H L T )

I @ |- =0 - o 3 ; T L. a0ty

EPS ST CD DR FAT New Copy Members Piates LCS | New Gallery Code Calculate Settings Loadsin  Loads XLS Connection XLS | Member Load Operation
Bsave Iy Manage B Manager | setup equilibrium percentage LRFD2016 | Import  Import  Export

Solid Transparent Wireframe | PCUT1  (Cut of plate] Copy Delete

v Cutof plate

Type cut v
- S Offset mml 0

® Q¢ cil

Production cost - 75 US§.

¥ Modified item
4 Members Modified item 51 =030
v B Remaining part + v
. :3« v Cutby
‘ ljﬂ L:‘ e Cutby B1 +Ba u
- Cutting method Surface -
v se v Welds
v sp2 Atweldsimm) 57 [ 700 v AL R LI

v pcut2




Tambahkan baut dengan cara click (Operation)-kemudian p

StatiCa® CONNECTION

untitled

Select operation

ilih Bolt grid or contact

cont ol = & &, B
~ : " M 3 2 Tu T

EPS ST CD DR FAT New Copy Members Plates LCS| al XLS Connection XLS | Member Load Operation
(&) save ne Import Import  Export

@~ & Q cile . 4 | | se2 isitenng pite) Editor  Copy Delete

xRk as

StatiCa® CONNECTION

untitled

E 0 @ [ W00 i AEE 8 &
~ Pubish

EPS ST CD DR FAT New Copy Members| Plates LS | New Gallery B putiia Code Calculate Settings  Loadsin  Loa
Bsave ByMunage 'S Manager | ‘ap it

05
ntage LRFD 2016

v

Stiffening plate

Material AST26150 i
Thickness (mm] 60 HE
shape Girde v
Radius (mm] 70

Origin Joint -

X [mm]
¥ (mm)
Zmm)
R[]
Ry [l
Rl

Bt ¥ =
L .@ 2%
XS Comecton XIS | Member Load Operstion

mpgd et LR [ e =y

n @B Q $ Transparent Wireframe Editor  Copy Delete
Production cost - 52US$ 1
' e [ YE
L4 > hickness mm] 8.0 HHE,
hape Circe A
4 Members Radius mm) 225 1
o & brigin Joint H,
v B Hmm -4 |
v ™3 1 mm) 0 .

v ma Fimml 0
4 Load effects (G 00 !
v | po 900 1
4 Operations 5 5 1
v | e mm e e e ==

¥ GRO1

StatiCa® CONNECTION

¥

kg Propose

BTN ) G | [ 0 - f EEE
o B0 b § b 1L
Hsave Ik Manage  § Manager | setup equilbrium percentage LRFD 2016

@ Q¢ Cclle

Production cost - 91US§

4 Members
v B
v B2

4 Load effects

4 Operations
v sp
sp2
pcuTt
pcut2
GRD1

RRRR

|| o+, * +*
M X 2T T
X's Comecion X5 | Mamber Losd Operation
gt e elgar

Solid_Transparent  Wireframe | LE1 [load ] Copy Delete

N v vz My Mz
Member v ) (] (kNm) | (Nm] | (kN
> B1/End 00 -100 |00

300 |00

Jalues in disabled cells are not taken into account in CBFEM
i by that
nteral forces which are defined in member “Model type".




Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.
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o = = Undo & Iy Propose f; o + + 4+

I @ | - [ o ; WL LW B b

EPS ST CD DR FAT New Copy Members Plates LCS New Gallery Code Caiculate Settings Loads in XLS  Connection XI.S Mémber Load Opira\\cn
[H save Iy Manage @ Manager | setup equilibrium per(entage LRFD 2016 Import Import Export | |

m & Q C .l Solid Transparent Wireframe | LE1 [Load] Copy Delete

Production cost - 91US$ N v v s " s
y vz x My Mz

' Member Ny | (kN) | (kN] | (Nm] | (kNm] | (kN
b N 4 > B1/End |00 -100 00 300 00

4 Muilang Jalues in disabled cells are not taken into account in CBFEM
v Bl analysis. Members can be loaded only by that components of
« B2 nternal forces which are defined in member “Model type*

)
&

N

sp1
v sp2

v pcum
r
v GRD1

B1-Arc 64: Cross-section CHS CF 355,6x8, Material A572 Gr.50, Thickness 8.0 mm

Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.
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CON1 = ¥ Undo D = Ik Propose & % E ', @ -1- % nﬂ Ix .1,.
EIN ) @ (- O - Wrcer & b SO N I IEC 1 T
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loa XS Connection XLS Member Load Operation

(B save Ik Manage @ Manager | setup equilibrium penen(age LRFD 2016 Import  Import ~ Export

i P |l i iy | - e o= | ———

n & Q C .l o Solid Transparent Wireframe | LE1 [Lload] Copy Delete

Production cost - 91US$ 1

1

N vy vz Mx My Mz 1

Member | un) | (N] | 0N] | [kNm] | (kNm] | (kNm] 1

b N P > |B1/End 00 -100 00 300 00 I

4 Members Jalues in disabled cells are not taken into account in CBFEM

v B analysis. Members can be loaded only by that components of
o« B2 ntemal forces which are defined in member “Model type".

4 Load effects

4 Operations
v sp1
sP2
pPCUTI
pcuT2

o
v
v
v GRD1

B1-Arc 64: Cross-section CHS CF 355,6x8, Material AS72 Gr.50, Thickness 8.0 mm
Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan ftension dan shear, lalu klik OK.

CON1 . -@ @ ¥ Undo E D I = Iy Propose L ol ', @ _—1: %l m a ;E g + LD
~ 1= publish y L & T 7
EPS ST CD DR FAT New Copy Members Piates CS | New Gallery c de Cociste Settings Loadsin Loa XS Comection XLS | Member Load Operation
[H] save Ik Manage i Manarp setup equilibrium uevcentage LRFD 2016 Import  Import  Export



Code and calculation settings —_— 0 X

¥ Analysis and checks .
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

[ T I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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E O - B0 S B REE S M L 0 xS
Publish ‘e . (7
EPS ST CD DR FAT New Copy | Members Plates LCS | New Gallery H= pusisn & Coe Calculate Ovyral | Settings Loadsin  Loads - XLS Connection XLS | Member Load Operation
B save I Manage @ Manager | setfp equilibrium percentage  LRFD 2016 Import  Import  Export
1 ) ; ;
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1t pusisn

EPS ST CD DR FAT New Copy Members| Plates 1CS | New Gallery Code Calculate Overall]| Settings Loadsin  Loads - XIS Connection XIS | Member Load Operation

Esove Iy Manage 3 Mansger | setop Sea o pasetios 1RD201E | impor o B4
¢ @Qdclle T O il
Analysis o 1000% Production cost - 91US§

N y ™z
Member N (kN] (N] | (kNm] | (kNm) | (k)

Plates o/ 0.1 <50%
Boits &/ 730<100%
Welds o/ 451 < 100%

Bucking  Not calculated

GMNA Caleulated Membels Jalues in disabled cells are not taken into account in CBFEM.
v B analysis. Members can be loaded only by that components of
¥ B2 nternal forces which are defined in member “Model type".

v sp
v sp2

v pcum
v paur2
¥ GRD1




PERANCANGAN SAMBUNGAN PRAKUALIFIKASI

1. Desain Prakualifikasi

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

CONNECTION

2.Geometry

3. Design 4. Parameters

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan

StatiCa® CONNECTION




Pilih profil I
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€5 ST CD DR FAT New Copy Members Piates LCS | New Gallery Code Caicuate Settings _Loadsin _Loads XS Comection XIS | Member Load Operation
Esave Iy Manage ¥ Manager | setup cquilbrium percentage LRFD2016 | Import  Import  Export

@ & Q C il @ Cross-Section Nevigator % Solid Tansporent  Wieframe
P

[ ] b g
'_"7“"_; ‘ T] ‘[*I ‘\ I »_* pardoes

Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.

StatiCa® CONNECTION untitled

Project

oo bl baed] = E DD = ool A N = I I O S T BT RC: T T

b= Pusiisn

€5 ST CO DR FAT New Copy Members Piates (CS | New Galley Code Cculate Settings Loadsin _Loads - (S Connection XLS | Member Load Operation
(= Iy Manage % Mansger | setup equilbrm percentage RFD2016 | mport _Import | Export
Simple rolled - o x

@ Lo Q [ wicrome|

v Simple rolled
Name W(imp)10X22
v Geometry o @
Shape wimproxzz | 1 &
¥ Material (R | [

jmbers
2d effects
erations.

Steel Ceso v

Sesuaikan profil, perbanyak pilihan profil dengan click (All) jika profil baja telah sesuai dengan
kebutuhan click (OK).

*  CONNECTION
Project.

= 3 o % e propose & Apply - 9 o ry ry
El G @ - =0~ i 3 oW L L@ E P
s ST CD DR FAT New Copy Members Piates LCs | New Gallery a 2 Code Calculate Settings Loadsin  Loads XS Connection XIS | Member Load Operation
B save Iy Manage Y Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Ex
N & Q Clle Soild_Transparent. Wieframe | M2 (Bearing member] oy Dta
Proc cost - OUSS. ¥ Properties
Conn I O
) Mirtor v
» Minor 2
Geometricaltype Ended v

¥ Position

Defined by Rotations v
B-Direction '] 0.0
y-Pitchl 00

a-Rowtion ] 00
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez (mm] 0

Align Innode v
¥ Model

Model type N-Vy-V-MicMy-Mz v

Forcesin Node v

One member of the joint i considered as bearing., The other
‘ones are ‘connected. The support in analysis model is applied on
the bearing member.



Putar profil dan jadikan Continue dengan cara click Ended - Continuous kemudian
masukan 90 kedalam menu (Position) maka tampilan akan seperti gambaer dibawah ini.
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m & Q c il Solid Transparent  Wireframe | M1 [Bearing member] Copy Delete
Production cost - 0US§ ¥ Properties
Cross-section 1- H 568130012 o 7 |+]
Mirror Y
» Mirror Z
o iemiiars Geometrical type Continuous -
¥ Position
Load effects Defined by Rotations 57
Operations B - Direction ['] 0.0
y-Pitch ] 900

a-Rotation [*] 0.0
Offsetex (mm] 0
Offsetey [mm] 0
Offsetez [mm] 0

Align Innode v
¥ Model
Model type N-Vy-Vz-Mx-My-Mz v
Forces in Node v

One member of the joint is considered as ‘bearing. The other
‘ones are ‘connected. The support in analysis model is applied on
the bearing member.

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.

Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)
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& Production cost - OUSS ¥ Properties .

) oo o JERE S —] / |+
Mirror Y

» ' Mirror 2

« hembers Geometrical type Continuous v

v M v Position
Defined by Rotations v

Load effects B~ Direction [ 0.0

Operations Y- Pitch ] 90.0

a-Rotation [7] 0.0
Offsetex (mm] 0
Offsetey [mm] 0
Offsetez [mm] 0

Align In node v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forcesin Node v

One member of the joint is considered as ‘bearing. The other
ones are ‘connected:, The support in analysis model is applied on
the bearing member.

Putar profil dengan cara masukan (0) pada menu (Position) yang ada di tabel sebelah kanan
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€5 ST (D DR FAT New Copy Members| Plates (CS | New Galery Code Calcuate Settings _Loadsin _ Loads - XS Comection XS | Member Load Operation
Eseve Bymansos '8 Mansger| ‘S SR Geens LRFD201S | (ot et Ent
@ o R P
Production cost - 0USS ¥ Properties
Crossssection 2~ H 500x200x10
Mirror ¥
P MirrorZ
— =
“ mi ¥ Position
Definedby _ Rotations -
Load effects p-Directionh 00 I
Operations - Pitch [°) 00
a-Rotation (4 00
o«mexlmm' 0 1
Offsetey [mm] 0
ofsetez(mm 0 1
Align Innode -
¥ Model _—————I
Modeltype  N-Vy-Va-MxcMy-Mz -
Forces in Node v

One member of the joint s considered as ‘bearing’ The other
‘ones are ‘connected. The support in analysis model s applied on
the bearing member.

Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian
pilih End plate
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B seve be | import import " Export
D @ ; : R w2 e Sebieg oS
— v

Properties

Crosssection 2 H 300150665 -
Mirror ¥
- Mirorz
. Geometrical type Ended -
b i Position
WD | ocneiry Rosios .
0ad affects B-Direction [ -90.0
|perations y-PIch(l 00

a-Rotation '] 0.0
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez (mm] 0

Align Innode 2
Model

Model type N-Vy-Vz- M- My-Mz .
Forcesin Node. v

@ member of the joint is considered as ‘bearing’. The other
es are ‘connected. The support in analysis model is applied on
 bearing member.
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Select operation F————

ﬂﬂ x @Y

x
I 2 |- S0
€5 ST CD OR FAT New Copy | Members Piaes L5 1 A XIS Comection XS | Member Load Operstion
Hswe M6 | import Impon  Export
N & 3 p | | wictame | M2 iMemben Set bearing Copy Delete
Lo ' -

Properties
@ Crosssection  2-H 300150465 4 / |+

Mirror ¥

Mirror 2
b o Geometricaltype Ended 3
ki Position

Definedby  Rotations &
bad effects §-Direction 1 -900
perations y-Phr] 00

a-Rotation['] 00
Offset ex [mm] 0

Offsetey (mm] 0.
Offsetez(mm] 0

Align Innode v
Model

Model type N-Vy-Vz-Mx-My-Mz v
Forcesin Node

e member of the joint is considered as ‘bearing’. The other
s are ‘connected’ The support in analysis model is applied on
* bearing member.




Maka akan muncul tampilan seperti dibawah ini, sesuaikan bentuk dan ukuran voute.
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&) save Iy Manage  § Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export
n & Q cille Solid Transparent  Wireframe | WID1  [Wideners] Pre-design Editor ~  Copy Delete
Production cost - 97US$ ¥ Wideners
On member M2 2 |
) Related to M1 B0
P
Material AST2GrS0 v
4 Members Thickness [mm] 100 HA
v m Cross-section parts Webs v
v M2 Location Both ¥
Load effects Width (mm] 220
4 Operations Depth [mm] 335
v EP1 Shape Triangular v
¥ Welds

Anwelasimm) 50 B erooc v A I HH UL

Setelah diubah bentuk sambungan seperti pada gambar dibawah ini
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EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loads - XS Connection XLS | Member Load Operation
B save Ik Manage @ Manager | setup equilibrium percentage LRFD 2016 Import  Import  Export

m @& Q C il Solid _Transparent  Wireframe | WID1 [Wideners) Pre-design _ Editor ~

Production cost - 103US§ | v Wideners
! On member M2
[ ¢ o | Related to M1
» ! Material AST2Grs0
4 Hiksburs: : Thickness (mm] 160
v m 1 Cross-section parts  Webs
v m2 Location 8oth
Load effects :— = WRTRET T IS T T T T T T e e
“ Operations | Depth (mm] 300
v Epl I Shape Chamfered
ERED | coesonorimer 0
I Dimension D2 {mm] 50
1 v Welds
1 Awelasimm 50 [ eron
S

Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu voute dan posisi voute.
Bagian 2 menunjukan dimensi voute dan tipe voute yang dipasang.

Desain baut dengan cara click EP1
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Q4 Cile Solid Transparent  Wireframe | EP1 (End plate] Pre-design + Editor Copy Delete

e e e e e e e
Production cost - 95US$ ] ¥ Endplate 1
1 Member 1 M2 I

1 Member 2 Not specified !

I Connectedto M -Eo!

4 Tibmbers 1 Material AST2Gr50 v 1
v M I Thickness (mm] 20 HHE'

v M2 I Connectiontype  Bolted -1
Load effects I Dimensions To profile symmetrical |

4 operations | Top (mm] 10 1
1 Left [mm] 5 1

v wipt 1 Backing plate I

1 Notch |

1 v Bolts |

| ru |

| i

Top layers [mm] -50; 30; 75 1

: Leftlayers(mm] 25 1

Shear plane in thread 1

1 Shear force transfer  Bearing - tension/shear interaction v

: v Welds 1

| Flanges(mm] o0 [Bl eoo v AL [ .

| Webs (mm) 60 [ E70810 Tredlsiad . :

Sesuaikan lokasi baut dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu plate.
Bagian 2 menunjukan ukuran dan lokasi baut yang dipasang.

Tambahkan Stiffeners dengan cara click (Operation)-kemudian pilih Stiffeners
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Select operation

O @ | [0 EIPEE

S ST CD DR FAT New Copy | Members Plates LCS XLS Connection XLS | Member Load Operation
B save a16 Import  Import  Export
N Qd Cile m M2 [Member] Setbearing Copy Delete

—— Properties

Crosssection 2~ H300x15066.5 i 7 |+]
Mirror Y
r | - Mirror Z
b | embers Geometrical type Ended v
¥ m " Position
Defined by Rotations v
bad effects B - Direction [*]  -90.0
perations veonel | [9

a-Rotation ['] 0.0
Offset ex [mm] 0
Offsetey [mm] 0
Offsetez[mm] 0

Align Innode -
* Model
Model type N-Vy-Vz-Mx-My-Mz v
Forcesin Node v

& member of the joint is considered as ‘bearing’. The other
s are ‘connected’. The support in analysis mode is applied on
+ bearing member.

Akan muncul tampilan seperti dibawah, sesuaikan ukuran dan letak Stiffeners
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EPS ST CD DR FAT New Copy Members Plates S | New Gallery lprusi & Code Calculate Settings Loadsin Lo XIS Connection XLS | Member Load Operation

ds -
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o b Q¢ Clle Solid Transparent Wireframe | STIFF1 [Stiffeners) Pre-design Editor Copy Delete

Production cost - 328US$ v Stiffeners

n On member M e |
- ~ Related to M2 -Eol
Position 8oth -
4 Members Material AS726r.50 v
v m Thickness (mm] 160 BB
v M2 Location Both v
Load effects X-position [mm] 0
4 Operations a-indination [ 0.0
v Em Width [mm] 0
< WiD1 Offset top [mm] 0
Offset bottom [mm] 0
Repeat count 1
Gap [mm] 0

Chamfered corners
Chamfer cut size fmm] 0
v Welds
Al welds (mm] 1o [l e v A, 4 W L 1

Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.
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Q6 bclle prE———

Production cost - 328US$

N vz Mx My Mz
(N1 [kN] kN1 [kNm] | [kNm] | (kNm]

L L > |M2/End (00 (00 200 |00 1000

Member

4 Members Jalues in disabled cells are not taken into account in CBFEM

v M 1nalysis. Members can be loaded only by that components of
Z m2 nteral forces which are defined in member “Model type”
4 Load effects
G LEl
4 Operations
v e
v wio1
v STIFFt

Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.



CONNECTION untitled

Project
- IR RN I I IR
Q @ ~Td Pt B et 4 L L . [3‘ < W 7
EPS ST CD DR FAT New Copy Members Plates LCS | New Gallery Code Calculate Settings Loadsin Loads - XLS Connection XLS | Member Load Operation
&) save Ik Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import  Export
e . e ) D .
N Qb Cile Solid Transparent  Wirefiame | LE1 [Load] Copy Delete [N
. 1
Production cost - 328US$ 1 1
N vy vz Mx My Mz

' Member | ien) | [kN] | kNI (kNm] | [kNm] | (kNm] 1
<8 > |M2/End (00 |00 |-200 |00 |1000 1

4: Membags Jalues in disabled cells are not taken into account in CBFEM

v M 1nalysis. Members can be loaded only by that components of
¢ m2 ntemal forces which are defined in member “Model type"

4 Load effects

4 Operations
v
v wio1
< STIFFI

Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan Kkita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.
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Code and calculation settings -_— 8 X

¥ Analysis and checks -
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

I I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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@ @& Q c il Solid Transparent Wireframe | LE1 [Load] Copy Delete
Analysis o/ 1000% Production cost - 328US§ i e R
. 2 x y 2
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A ishers alues in disabled cells are not taken into account in CBFEM
v M 1nalysis. Members can be loaded only by that components of
& mz nternal forces which are defined in member “Model type’
4 Load effects
4 Operations
v
v Wbt
v sTIFRY




PERANCANGAN SAMBUNGAN ECBF

1. Desain Sambungan ECBF

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

CONNECTION

2.Geometry

3. Design 4. Parameters

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 15 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan
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Pilih profil I
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Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.
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I ) @ |-~ B0 L B e b A B o o % 08 MY

Bl save. Iky Manage P Manager | setup equilibrium percentage LRFD2016 | Import _ Import ~ Export
Name W(imp)10X22

ot L
shape womprozz 1 1
¥ Material @ |
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Sesuaikan profil, perbanyak pilihan profil dengan click (All) jika profil baja telah sesuai dengan
kebutuhan click (OK).
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¥  Position
Load effects Defined by Rotations -
Operations - Direction ['] 0.0
y-Pitchl 00

a-Rotation [7] 0.0
Offsetex (mm] 0
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¥ Model
Model type N-Vy-Vz-Mx-My-Mz v
Forcesin Node Y

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Jadikan Continue dengan cara click Ended - Continuous maka tampilan akan seperti
gambaer dibawah ini.
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a-Rotation ] 0.0
Offsetex (mm] 0
Offsetey (mm] 0
Offsetez (mm] 0
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¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node v

One member of the joint is considered as ‘bearing’. The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.



Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)
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¥ Model
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One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Putar profil dengan cara ubah (rotations) menjadi Vector 3D, kemudian masukan (20 0 -45)
pada aksis X maka tampilan sambungan akan seperti dibawah ini. Pastikan pada tabel align
adalah (in node).

Buatkan jarak antar sambungan dengan cara masukan (150) pada menu offside ez

Pastikan pada member 2 geometrikal type adalah (ended)
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One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian
pilih fin plate
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e member of the joint is considered as ‘bearing’. The other
es are ‘connected’. The support in analysis model is applied on
 bearing member.
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One member ofthe joint is orsicered as ‘bearing’. The other
ones e ‘comnected:. The support in analysis model is applied on
the bearing member.
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Ubah ukuran pelat dan baut sesuai kebutuhan.

Setelah diubah bentuk sambungan seperti pada gambar dibawah ini
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Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu pelat, ukuran pelat dan lokasi pelat.
Bagian 2 menunjukan dimensi tipe sambungan yang digunakan, lokasi sambungan.

Bagian 3 menunjukan dimensi baut yang digunakan dan jarak antar baut

Lakukan hal yang sama untuk member sebelah kiri

Putar profil dengan cara ubah (rotations) menjadi Vector 3D, kemudian masukan (-20 0 -45)
pada aksis X maka tampilan sambungan akan seperti dibawah ini. Pastikan pada tabel align
adalah (in node).

Buatkan jarak antar sambungan dengan cara masukan (-150) pada menu offside ez

Pastikan pada member 3 geometrikal type adalah (ended)
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Sambungkan kedua profil menggunakan plate dengan cara click (Operation)-kemudian
pilih fin plate

Select operation
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@ member of the joint is considered as ‘bearing’. The other
s are ‘connected’. The support in analysis model is applied on
 bearing member.

Atur ukuran baut yang akan digunakan.
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Ubah ukuran pelat dan baut sesuai kebutuhan.

Setelah diubah bentuk sambungan seperti pada gambar dibawah ini
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Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu pelat, ukuran pelat dan lokasi pelat.
Bagian 2 menunjukan dimensi tipe sambungan yang digunakan, lokasi sambungan.

Bagian 3 menunjukan dimensi baut yang digunakan dan jarak antar baut

Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.
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Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.
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Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.
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Code and calculation settings —_— 0 X

¥ Analysis and checks

Stop at limit strain

Geometrical nonlinearity (GMNA) v
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Concrete breakout resistance Both v

Local deformation check
Friction coefficient in slip-resistance [-] 0.30

Base metal capacity at the fusion face

¥ Concrete block

Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
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¥ LRFD - Resistance factors ¢

Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65
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[ T I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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PERANCANGAN SAMBUNGAN JEMBATAN

1. Desain Sambungan Jembatan

Pada langkah awal kita buka aplikasi idea statica dan pilih project, lalu pilih new maka akan
muncul tampilan seperti di bawah ini, kemudian ada beberapa pilihan template sambungan
yang diberikan, kita pilih template yang kosong dan pilih create project.

CONNECTION

3. Design 4. Parameters

2.Geometry

Kemudian akan terlihat tampilan seperti dibawah. Setelah itu, mengubah material
sesuai spesifikasi mutu profil yang digunakan. Pilih parameter lalu pilih steel grade A572 Gr.50
lalu bolt assembly ukuran 24 A325M, lalu weld grade E70xx lalu concrete grade pilih yang fc
25 (bisa disesuaikan dengan keperluan) lalu pilih subcode LRFD ((AISC 360-16) (sesuaikan
dengan SNI yang terbaru lalu create project.

Tampilan awal seperti terlihat dibawah ini, kemudian desain balok yang akan di desain
dengan cara click (member) dan pilih profil yang akan digunakan
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Atur tipe dan ukuran profil yang akan digunakan dengan cara click (...) yang ada pada
sebelah kanan ukuran profil.
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Sesuaikan profil, perbanyak pilihan profil dengan click (4//) jika profil baja telah sesuai dengan
kebutuhan click (OK).
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4 Members
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Operations B-Direction '] 0.0
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a-Rotation '] 0.0
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One member of the joint is considered as ‘bearing’ The other
ones are ‘connected The support in analysis model is applied on
the bearing member.

Putar profil dan jadikan Continue dengan cara click Ended - Continuous kemudian
masukan 90 kedalam menu (Position) maka tampilan akan seperti gambaer dibawah ini.
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One member of the joint is considered as ‘bearing’ The other
‘ones are ‘connected:. The support in analysis model is applied on
the bearing member.

Tambahkan plat pada bagian saming profil dengan cara click tols (Operation) pilih stiffening
plate
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Maka akan mucul tampilan seperti dibawah ini.
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Putar plate dengan cara masukan 90 pada menu (Rx), atur posisi masukan -205 pada (Y)
kemudian ubah dimensi plate sesuai kebutuhan

Sesuaikan bentuk sambungan dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan mutu plate dan ukuran plate.

Bagian 2 menunjukan dimensi jenis plate dan posisi plate.

maka tampilan sambungan akan seperti dibawah ini.
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Ubah betuk plate dengan cara click (editor) pada pojok kanan jendela
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Ubah bentuk plate dengan tolls bavel masukan potongan arah X dan Y maka tampilan plate
akan seperti dibawabh ini.
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Sesuaikan bentuk plate dengan tabel yang ada pada sebelah kanan.
Bagian 1 menunjukan ukuran potongan arah X dan Y.
Bagian 2 menunjukan lokasi potongan.

Lakukan hal yang sama pada plate sebelah kiri, maka tampilan plate akan seperti dibawah ini.
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Click OK untuk menyimpan perubahan.

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.

Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)
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One member of the joint is considered as ‘bearing’. The other
ones are ‘connected, The support in analysis model is applied on
the bearing member.

Putar profil dengan cara ubah (rotations) menjadi Vector 3D, kemudian masukan (45 0 45)
pada aksis X maka tampilan sambungan akan seperti dibawah ini. Pastikan pada tabel align
adalah (in node).

Buatkan jarak antar sambungan dengan cara masukan (600) pada menu offside ex dan (150)
pada menu offside ey

Pastikan pada member 2 geometrikal type adalah (ended)

Maka tampilan sambungan seperti dibawah ini.
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One member of the joint is considered as ‘bearing! The oTe
‘ones are ‘connected’. The support in analysis model is applied on
the bearing member.

Sambungkan profil dengan plate dengan cara click (Operation)-kemudian pilih bolt dan
grid.
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@ member of the jointis considered as ‘bearing:, The other
es are ‘connected. The support in analysis model is applied on
+ bearing member.
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One member of the joint is considered as ‘bearing’ The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.
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Maka akan muncul tampilan seperti dibawah ini, sesuaikan bentuk sambungan.
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Sesuaikan bentuk plate dengan tabel yang ada pada sebelah kanan.

Bagian 1 menunjukan lokasi sambungan.

Bagian 2 menunjukan posisi baut.

Sesuaikan bentuk sambungan baut dengan cara masukan (150 -100) pada menu rows, masukan
(75 100 100) pada menu position dan ubah grid dari regular menjadi 2”’stagered. Maka tampilan
sambungan akan seperti dibawah ini.
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Tambahkan baut pada bagian bawah sambungan dengan cara copy grid. Setelah diubah bentuk
sambungan seperti pada gambar dibawah ini.
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Tambahkan member pada sebelah kiri

Tambahkan balok dengan cara menambah (member) seperti yang telah di jelaskan sebelumnya.

Ubah ukuran profil dengan cara click lambang (+) pada menu (Properties)

St CONNECTION untitled
o 5
CON1 . ¥ Undo L3 Iy Propose ¥ I ul =k Y % &
IR ) @ |~ [ =% TEEEECTEEE
EPS ST CD DR FAT New Copy Members| Plates | LGS || New Gallery - Code Calculate Settings Loadsin  Loads - XLS Connection XLS | Member Load Operation
&) save Iy Manage @ Manager | setup equilibrium percentage  LRFD 2016 Import  Import ~ Export
& Qb Cile Solid Transparent  Wireframe | M3  [Member] Setbearing Copy Delete
_ ,—-———
Production cost - 768USS ¥ Properties . X
.l Cross-section 1~ H 400440013 L | 7[+] B
- Mirror Y -=
Mirror 2
v Hiertiiars Geometrical type Ended -
v m ¥ Position
v M2 Defined by 3D vector Y
Axis X (m] -45.00 0,00 45.00
Load effects a-Rotation [']  90.0
4 Operations Offsetex (mm] 600
7 spt Offset ey (mm] 150
v
Skor Offsetez (mm] 0
v GRD2 -,
Align In node v
¥ Model
Model type N-Vy-Vz-Mx-My-Mz v
Forces in Node v

One member of the joint is considered as ‘bearing’. The other
‘ones are ‘connected’. The support in analysis model is applied on
the bearing member.

Putar profil dengan cara ubah (rotations) menjadi Vector 3D, kemudian masukan (45 0 45)
pada aksis X maka tampilan sambungan akan seperti dibawah ini. Pastikan pada tabel align
adalah (in node).

Buatkan jarak antar sambungan dengan cara masukan (600) pada menu offside ex dan (150)
pada menu offside ey

Pastikan pada member 2 geometrikal type adalah (ended)

Maka tampilan sambungan seperti dibawah ini.
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One member of the joint is considered as bearing. The other
ones are ‘connected’. The support in analysis model is applied on
the bearing member

Sambungkan profil dengan plate dengan cara click (Operation)-kemudian pilih bolt dan
grid.
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Pilih ukuran baut yang akan digunakan.
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One member of the joint is considered as ‘bearing’ The other
ones are ‘connected. The support in analysis model is applied on
the bearing member.

EEgER

Maka akan muncul tampilan seperti dibawah ini, sesuaikan bentuk sambungan.
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Sesuaikan bentuk plate dengan tabel yang ada pada sebelah kanan.

Bagian 1 menunjukan lokasi sambungan.

Bagian 2 menunjukan posisi baut.

Sesuaikan bentuk sambungan baut dengan cara masukan (150 -100) pada menu rows, masukan
(75 100 100) pada menu position dan ubah grid dari regular menjadi 2”’stagered. Maka tampilan
sambungan akan seperti dibawah ini.
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Tambahkan baut pada bagian bawah sambungan dengan cara copy grid. Setelah diubah bentuk
sambungan seperti pada gambar dibawah ini.
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Sambungkan profil bagian bawah dengan plate dengan cara click (Operation)-
kemudian pilih bolt dan grid.
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Sesuaikan bentuk sambungan baut dengan cara masukan (-75 150) pada menu rows, masukan
(-500 100 100 100 100 200 100 100 100 100) pada menu position gunakan regular. Maka
tampilan sambungan akan seperti dibawah ini.
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& member of the jointis considered as ‘bearing:. The other
es are ‘connected. The support in analysis model is applied on
 bearing member.
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One member of the joint is considered as ‘bearing’. The other
ones are ‘connected The support in analysis mode is applied on
the bearing member.
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Fasteners

Type 24 A325M S+
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Rows (mm] 75150
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Grid Regular v

Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction ¥



Lakukan langkah-langkah di atas untuk membuat sambungan pada sisi satunya.

Maka tampilan sambungan akan seperti dibawah ini.
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N Qdcile Solid Transparent Wireframe | GRD10  [Bolt/Anchor grid or Contact] Editor  Copy Delete
Production cost - 1947 US$ ¥ Bolt/Anchor grid or Contact
S Fastener Bolts v
>
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Item 1 Mi|Bottom flange 1 v B [3 u
4 Members tem 2 sp2 r=a0
v M ¥ Fasteners
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Load effects §
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W Gio3 Shear plane in thread +
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Setelah pemodelan telah selesai dibuat langkah selanjutnya yaitu pembebanan.
Masukan beban dengan cara clik (Load) pada sebelah kanan jendela. Maka akan muncul
tampilan seperti dibawah ini, masukan gaya dalam yang bekerja pada sambungan.
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Jika gaya dalam telah di input maka akan muncul arah panah berwarna hijau seperti
yang terlihat pada tampilan dibawah ini.
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Setelah gaya dalam telah di masukan langkah berikutnya menganalisa sambungan.

Untuk menganalisis hasil perancangan kita, pergi ke design - code setup — concrete
breakout resistance pilih yang both, karena kita merencanakan gusset plate tersebut untuk
menahan fension dan shear, lalu klik OK.
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Code and calculation settings -_— 8 X

¥ Analysis and checks -
Stop at limit strain
Geometrical nonlinearity (GMNA) v
Detailing
Concrete breakout resistance Both v
Local deformation check
Friction coefficient in slip-resistance [-] 0.30
Base metal capacity at the fusion face

¥  Concrete block
Anchor length for stiffness calculation [d] 8
Friction coefficient - concrete 0.4
Cracked concrete v

¥ LRFD - Resistance factors ¢
Tensile and shear strength - bolts 0.75
Combined tensile and shear strength - bolts 0.75
Bearing at bolt holes 0.75
Fillet welds 0.75
Material resistance factor 0.9
Slip resistant joint 1
Strength reduction factor for anchors in tension 0.7
Strength reduction factor for anchors in shear 0.65

I I

Selanjutnya klik menu calculate untuk mengetahui apakah perancangan gusset plate
kita aman atau tidak dari geser.
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