Truss-maker

E Story Settings

russ-maker

Picture WINDOW HOUSE-2002
Arh. Shigeru Ban

"For me there is no difference between a
temporary and a permanent building. It is
more easy to build temporary. If people
love it, it becomes permanent.”

Shigeru Ban

In this tutorial you will study
how to:

e  TrussMaker
o create and edit a truss
o  ComplexProfiles
o create a canopy using
complex profiles
o create a hand rail using
complex profiles
e create a custom stair

DEFINING THE PLAN

21Xl set the drawing units to

Elevation

2600

No.|Name
. 0 Ground Floor

0

Height to Next |:—v- I milimeters.
2000 - In STORY SETTINGS

2600
(Ctrl+7), set the heights of
the stories to 2600.
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Computer Aided Design - ArchiCAD

Define the structural axes in the DESIGN>GRID SYSTEM menu.

Check the DIMENSION LINES and TOAL DIMENSION in order to automatically generate
dimensions for the grid.

In the GRID POSITION section set 3 horizontal axes with the distances of 3200 and 1800,
and 11 vertical equally spaced axes (2500). In order to add or remove axes, use the ,,-"si ,+”
buttons.

uGrid System Settings... _"Jll

Selected

v @ General settings

Geometry: | #%iﬁ }%l ;‘i{( |36000

I Elements at Grid line intersections | § Coumn ]| Settings... I

I~ Default Beams on Grid lines lé Straight v I Settings... I
iy

[V Dimension lines @IIZOOO Settings... I

[V Total Dimension 11000 Settings... |

(rs)

[~ Keep Column andjor Beam within Grid perimeter

» [ Grid Elements
P Xi.. Naming rules
v #:I Grid positions

s—: Horizontal grid lines +|—| ][ vertical grid lines +|—|
1

$B Distance: 3200
s C Distance: 1800

Distance:

9

Distance: 2500
Distance: 2500
Distance: 2500
Distance: 2500
Distance: 2500
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Truss-maker

Access WINDOW>PALETTES>CONTROL BOX.
Using control box, offet a polyline 400 mm outside the overall contour defined by the grid.
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DEFINING THE STRUCTURE

On the floor plan drag a copy of the vertical axes. In order to do this, suspend the groups
(ALT+G).

In the plan view, drag a copy of the vertical axes
to use them as a guide for the following truss
scheme. Follow the image below, using the
specified colors: I The line colors can be manually input
(]

in the INFOBOX after selecting them.
e Type a—colorcode 1

e Type b—color code 4
e Type c—color code 20

Avoid drawing overlapping lines. This
would cause errors in truss
generation.
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Computer Aided Design - ArchiCAD

[ TrussMaker Settings 2IxI| Select all the lines
| Attributes | Truss profies | steel Junctions | and acces the
DESIGN>DESIGN
V,
//A Floor Plan & Model Attributes —————— \:‘%t !t":sow'vo EXTRAS>
S| T - TRUSSMAKER>
truction ; to Project Zero
- oy DotOushed .| - CREATE TRUSS
e e menu.
‘" /. Resolution of arcs
& [ pant Titanium White ¥ e
£Z% & Structural - Bearing >
profile
cancel | oK |

From the left section choose ROLLED STEEL PROFILE.

In the ATTRIBUTES section, set the level dimension of the truss (-350 mm) and the surface
material (Paint-Titanium White).

In the TRUSS PROFILES section select each color and set the dimensions accordingly:
Profile a — de tip H— 300x300x16

Profile b — de tip H— 250x250x14

Profile ¢ — round tie rod — Diameter 115 mm, Resolution 50, End length 146

Attrbutes  Truss Profies | teel Junctions |
In order to set the
round section for
the diagonal tie rod

Pen Profile Position Width Height Thickness

ot M E|FE| [d e

|z 4§ TrussMaker Settings 2|

(color 20)
click&hold on the
profile next to the
color

50

vl Z|Z| o

FM!l

Truss Preview:

[Dismater) (Resolution) (End length)
IHS iSO Il-16

f250 14

SIHH !
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.




Truss-maker

In the STEEL JUNCTIONS section select the WITH JUNCTION PLATES mode using the follow
dimensions:

T=10
L=100
M=100

Save the truss as Truss 1

[l save Truss 21x|
Name: [Truss 1
Save to: & Embedded Library
) New Folder.
€ Filein a selected Folder
J ST
2,50 2,50 2,50

E] TrussMaker Settings

' Attrbutes | Truss Profies  Steel Junctions |

21X

| swcsns

T

e | C ﬁ Without junction plates
IS ﬁ With junction plates

Geometry

¥ E, Use center of gravity

When joining two identical profiles:
Don't use
£ IF junction plate

lﬁ ¢ [ use ncton iate

03

Rolled steel
profile
Cancel | oK |
_ The truss will show like a usual beam.
! Move it on the A axis, using the
intersection of the truss with the axis
11, as an anchor.
(=]
[{=]
a ol
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Computer Aided Design - ArchiCAD

99

3,20 | 1,80 0,15
the lines of the truss overlap. Truss-Maker cannot generate two

identical elements on the same position.

In case an error occurs in the generation of the truss, check if I
°

In the plan view, copy and rotate the horizontal axes (A,B,C) to 2
easily draw the truss schemes of the transversal structural i
elements. |
| |
T
Draw the schemes of the 2,3,4,5 russ3
. trusses, and generate them as @ ’
Suspend the groups in previously shown, naming them 0,15, | 180 ‘015
ordgr to copy the as such. J }
horizontal axes } }
i |
: {
In order to achieve clean intersections between truss profiles, i }‘
stretch the horizontal lines of the schemes on both sizes, 150mm ! |
towards the exterior. Reuse the drawings to make slight editing and 1 \
ease your work. Set the level dimension for all trusses to -350. | !
Truss 4
Copy the trusses and rotate them by 90 degrees, as the schemes @ @
are seen from the left side fagcade (follow the A,B,C axes). 0,15 i 180 1015
Their position will be as follows: ‘ }
TRUSS2 — 2 pcs — axes 1, 11 H }
TRUSS3 — 2 pcs — axes 2,10 < l
TRUSS4 - 6 pcs — axes 3,4,5,6,8,9 i !
TRUSSS - 1 pcs — axis 7 T IREE
TRUSS6 - 1 pcs — axis C < | |
| I |
7 i {
Dista 891
Rt 6 = Truss 5
T ® ©
015 3,20 | 1,80 015
| | |
| | |
T T
| |
i :
| |
o | J :
l |
- |
2,50 2,50 a1 |
| |
| !

| \
boovoo e
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Truss-maker

For the main entrance fagade (located in the upper part of the plan), copy the scheme used
for Truss 1, delete the diagonal lines (type c), and generate TRUSS 7 modifying the type and
dimensions of the profiles used for type b: round tie rod — Diameter 70 mm, Resolution 36,

End length 100.
E]TrussMaker Settings

Attributes  Truss Profies | steel Junctions |

Pen Profile Position Width

Height Thickness

21

Cross Section

—— y 1! @@ f300

construction (Diameter)

[300 |16

(Resolution) (End length)

of <l B |70

Truss Preview:

36 | 100]

@

Rolled steel

profile

The metal beams situated on axis B can be generated using beams from the object library,

et | [ ]

or as well as the others, using Truss Maker, as they are coplanar. Draw three horizontal axes

reusing the schemes of Truss 1 or 7.

25,00

260

260

0660006000000
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Computer Aided Design - ArchiCAD

Draw the fagade with the curtain wall tool on the exterior

CURTAIN WALLS

[£ 4 Place curtain wall
Positioning:

21x|

side of the structure between axes 1 and 11. Click outside
the contour in the lower part of the plan to establish the
exterior of the curtain wall. Set the top (5200) and base (0)
elevation.

Entrer the curtain wall’s settings.

Design LOCUMENT UPTONS |eamwork Window Heip

B mjm

to Current Story A
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Truss-maker

In the SCHEME section remove one of the vertical registers of the grid from Primary
Gridlines sector by selecting it and pressing the ,,-” button.

Set the width of the remaining register to 2500.

In the Secondary Gridlines sector define the dimensions of the three grid registers (2250,
350,2250).

Make the wall transparent by clicking in ithe PREVIEW window on the dark cells of the grid.

[£ 4 curtain wall Selection Settings 21|

Scheme Favorites... I Curtain Walls Selected: 1

E)-&g Curtain Wall System ¥ Q Grid Pattern and Preview

& Bohemd : : :
B2 Frames Primary Gridlines: Preview:

4 Boundary lq—ol il :I

47- Mullion 1D Size
7 Transom 2500 l;l
B & Panels
£ Main
& Distinct 3
.‘_' Junctions

#- Accessories

A

) Note: Click in a field to switch between pre-defined Panel Classes.
Total size: 50 White cells refer to the Main Class.

£% @ Finish - Wal 'I P I ITI

4

Define the dimensions of the structural elements of the curtain wall as follows:
Boundary: a:100, b:250, h:250, d:30, w:20. Material: Paint-Titanium White
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Computer Aided Design - ArchiCAD

Mullion: a:50, b:250, h:200, d:0, w:0. Surface Material: Paint-Titanium White.

Transom: a:50, b:100, h:110, d:5, w:20. Surface Material: Paint-Titanium White.

Go to curtain Wall system section in the left panel and set the frame material to Steel.
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Truss-maker

[ curtain Wall Selection Settings 21|
Curtain Wall Favorites... I Curtain Walls Selected: 1
&7 [cutain Wall Systen] v ‘ Geometry and Positioning
Scheme
B % Frames _ Nominal Thickness:
-4y Boundsry @—_ 5200 I300
£ Mullion
4y Transom E Elj Steel » I
)& Panels )
Q: Main Home sw,' » |
& Distinct I 0. Ground Floor :I O m Glass

£ Junctions
- Acoessories ig I90 00°
to Project Zero »| | Reference Line:

___ Y A

S'“ Offset to Reference Surface

Boundaries: Mullions: Transoms: Panel offset:
|2s0 |2s0 |100
i = _“.ﬂ,__!._.._._! ________
: %%

Jo 50 |140

» [ Floor Plan and Section
» 4% Member Placement

» @3 Tags and Categories

£ Drinish-wal Mo el | [ox ]

[E4tutorial AD-64 [{ | 1 a0 =8|
@ﬁeaxmmmxw1mvmup =18l x|
D2 d&|émRoc a2 lla <l -Fh-i [SOx |35 ¢be(@d |[E@-@FE-|c-|® 2

[@ovincon | @[ 5 -2 B[ & % 5B OB & - BXE s FE S L|

ToolBox X [X All selected: 1 Home Story:
km L 2. oS & “ | @roen-wat ’i SAERLY 1 L ‘ 2 Current (0. Ground Floor) v‘ Floor Plan and Secton...
Arow | i ] ]}
Morquee | [FoHCRD Eaucatmratvenion otfor esse.Coury STGrameat =] [Navigator - m;.ld | x
v Design - E B, B(E(®
B wa A Al 2 "‘\ or || cencel S @ ttoria Trusatiaker 4]
- [&] Stories
Ji_ Door B 2. Story
B vindow Ba L. Story
B 0. Ground Fc
27 s & msersos
& B oy
ing
@ oean - [&] Eevations
¥ coumn 1 North Blevati
&) Interor Elevatior
S s &) Interior
[Z] Worksheets
& star [ Detais
B Mesh 5 30 Documents
=@
4 cuon @ Genericpe
@ Generic Axor
[ zone £ (@8 Schedues
B object ] @ae«.em =
» Document M ooor st
~ More
P Gride..]
g walend
B comer-.
@ Lamp
3 Radiall... @;/
&% fngleD,, @/ / p
Mo e mi@iod @l el @A [alsalo(d] _

In the 3d window select the curtain wall and press ,Edit”.
Select the elements corresponding to the ground level between axes 2-10 and remove them
by pressing the DELETE key.
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[E4tutorial Trusstaker - Graphisoft ArchiCAD-64 13 EDU - [tutorial TrussMaker 3D / All]
[ Fle Edt View Design Document Options Teamwork Window Help

De-dg % Bes el AllEi =l -Fl-i [SEx [kt 7 coa|@d |E-@-E-|c- @ 2
|@owndon (@[ & -2 B | # A %B(BEG |- BXE s EaS

ToolBox X | X All Selected: 23 _(Tvpe: Panel Class: . [Panel-Main.
el o e s R (R
R arow H
£23 Marquee [[VOK Tor ressie. Courtesy of GraphBoft
L~ cutanwat || X 3 g
T steme |2 lh 2] 2l ] 2 B ] o e
[_7 freme |l @ scheme
& Panel ® Frame
P:

2 ancien (| S575 0
2% Accessory || @ Accessory

& System Settings

e [lscd @le ol@ | aleqios]d Iof

In the plan view select the curtain wall and mirror it to create the other fagade. Edit the
curtain wall ]n the 3D window. Select the mullions in the axes 3,5,7,9 and set the
dimensions as follows: a:10, b:40, h:40, d:0, w:0. Surface Material: Paint-Titanium White.

mmnmku-summmuumu-[mmnmkuwlm
[D) Fle Edit View Design Document Options Teamwork Window Help

D@ W& % Beo (@l 2 [HL el - - SO frrhe@d @ @ [o-[@ X
@ owndon (@[ o |2 B [# K G (B G| ¥ -$BXE|LHIEE S|

[ToolBox X [X All Selected: 8 Type: Frame Class: S 7. A @

e L ] o & 1| o[ e 2| OF o o] M| i S f——| v s

Arrow s !

£33 Marquee [[7 0K for resale. Courtesy of Graphioft -
> cutanwal [| X CEE - af e :

G samne o 2702 L) ] 2] B8 R I =

|| pr—

& panel ® Frame

22 e (195000

22 Accessory || ® Accessory
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Truss-maker

The side facades are opaque, but will be generated as well with the curtain wall tool, with a
total width of 5100 mm. The elevation dimensions will be the same as the main facades.
Change thje material of the grid cells from ,,Main” to ,,Distinct” by clicking in the white grid
cells in the Preview window.

Use the following dimensions:

— one vertical register (1700mm wide)
— 6 equal horizontal register: 1,2,3,5,6,7 (750mm)
— one middlehorizontal register: 4 (350mm)

Set the Surface material of the strustructural elements to Paint-Titanium White.

[24 Curtain Wall Sclection Settings 2l

Scheme Favorites... | Curtain Walls Selected: 1

- Curtain Wall System = Grid Pattern and Preview

g

Zr Frames Primary Gridlines: Preview:

&p- Bounday ) SHIE

. Mullion 1D Size T
-4 Transom 1700 -

W
Vb‘ Distingt
*# Junclions
Accessories LI i
Total size: 1700 "
Secondary Gridlines: 4
Rotation: IQD,DDD
L FE
i | Size |

L T L1 3
'S
]
o
=

£ 750
[ 750 !
|| N - .
. Mote: Click in a field to switch between pre-defined Panel
Total size: ’47350 Classes. White cells refer to the Main Class.

Pattern position:
[ﬁ %@%@ KCustom Origin

£=5F  @>Finish - Wall

E| & Panels

'g";pt Main
& B

== lzu—
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Draw a transversal section (S-01) and draw a polyline to mach the dimensions and position

THE CANOPY

from the image below. Fill the contour using FILL and MAGIC WAND. Select the fill and copy

it to the Clipboard (CTRL+V).

Acces the DESIGN>COMPLEX PROFILES>PROFILE MANAGER menu.

T Be Edt view [Deson Dogument Qptions Teamwork Window Help

. e[ @ 2 2 oo K [P
& Outline Polygon with Magic Wand

CEE- ST E e

|@ -® -@ o~ |® % |

E X I S I I I e . -

Solid Line

R ™ L@ s oomef[@ B]e| | T e e 3

O

=:‘ com ;;;" G I =5 e
[ s e
E +2,600
i 1 Story 5
g
»
)
+0,000
0 Ground Floor
GRAPHISOFT.
£75-01Building Section &% canopy x |G13D /Al P’:':a:::o:';mes 5]_
Choose Profie:
x ’ o :
| B Ele|ax|
Use with:
| | o=
Element Selection:
Capture | — |

60

¥ Design Layers

{C construction

(F)} Drafting >
{2 Horizontal Stretch @
5: Vertical Stretch O ®
E Opening Reference O e®

» Components - Default
¥ Uniform Profile Contours

0.9 soldLine » [1—!




Truss-maker

S %" Start a new profile and name it canopy.
pm Paste (CTRL+V) the profile and match the

origin to be at the base of the profile.

Press on the STORE PROFILE button. The profile will show in
the preview window. At the base of the window click on

OVERRIDE button and check the OVERRIDE SURFACES box in

order to be able to change the Surface Material (Paint-
Titanium White).
Click apply to save the changes.

Double click on WALL in the toolbox to enter its settings.

[ wall Default Settings 21|

e =1

Favorites... I Default

v ﬁ; Geometry and Positioning
Wall Top:

| riot Lirked B

canopy
2500 x 350

z::‘i:l

Custom

Belt Ledge

Brick Wall

Brick Wall w Footing

3

§ § B

[Reference Line:

Precast Inverse Tee
Two Story Bent Wall
Window Ledge
ycustom

H HHHHH

Show on Stories All Relevant Stories

Floor Plan Display Projected

#Q K

Show Projection To Floor Plan Ra...
S CUT SURFACES
-
_ @ Override Cut Fill Pens None ,ﬂ

» A  Model

» @5 Tags and Categories

£Z & stuctural - Bearing » Cancel | OK I

Profile Manager x|
¥ Manage Profiles

Choose Profile:
canopy > I

G|&] A X
Store Profile

—_—]
Use with:
[& <] 8
Element Selection:
Capture | Apply l

» Design Layers
v Components - Selected

0a I [ iCore j

(25 [V Overide Surfsces
% Uniform € Various

[ Paint - Titanium ... ’I

[V Show Cut End Lines
@Y Soidiee M= |mm

(25) I List componentArea by:
¥ Base Line € Base Circle

¥ Uniform Profile Contours

O |s2ie U o [T
ml e T [T

Override l

Select the complex profile
type for the wall and
choose the canopy profile
stored previously. Set the
elevation from project 0 to
2200mm.

Draw the canopy between
axes 2-10.

To create the terrace,
select the fill of the profile
in the section window and
mirror it as shown in the
image. After storing the
new profile which will be
named terrace, repeat the
steps above to define it in
the plan as well between
axes 2-10, and the
elevation project 0 set to 0.

61



Computer Aided Design - ArchiCAD

0,02,,0,05

220

2,50

SLABS

Place on the ground story a slab 360mm thick using the polyline drawn in the beginning of
the exercise. Draw slabs of the same type and dimensions on the first level and for the roof
both between the axes of the structure.

STAIR AND HAND RAIL

0,20

0,80
0,15
0,15,
0,15 P

015y 1y 4

028, |

You will draw the stair structure and the handrail using TrussMaker as well.
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Truss-maker

Draw the scheme of the handrail and the stairs having 280mm wide treads and 153mm high
risers. The handrail will be coplanar with the stair string, 800mm high.

Delete the last tread-riser pair, as it will be defined by the upper slab.

Use 3 colors for the scheme, in order to define 3 different types of profiles as in the image

below:

In TrussMaker use
the Hollow Section
profiles and set the
dimensions as
follows:

Stairs: 50x50x5
Secondary profiles
of the hand rail:
20x20x3

Main profiles of the
hand rail: 50x50x3.

E‘TrussMaker Settings

Attributes  Truss Profies | stee! Junctions |

7 Pen
oy 1!'

y sl
l!us!l

Timber
construction

Hollow

section
g E \ Profiles:
Rolled steel e
profile

cC O

B
Width Height Thickness Cross Section
[sol B [s i
f20 [20 E :
[l J

Truss Preview:

After saving the truss, drag a copy 900 mm from the original object and post them as shown

in the drawing below:
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Generate the stair with StairMaker.

I Before generating or editing a stair it

is highly recommended to save your
project.
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Truss-maker

U - [tutoeial TrussHalker [ 0. Ground Floor]
ok Window Help

21|

ﬂsuirodam'sem - o
Ej.] Load Other Sta... .| T _Feverites |
|F0'dc' View j - E} Preview and Positioning

[ Embedded Library
= [l Linked Libraries

44| pp|stmicsnaga 12

NS |

Stair Spieal 13

ﬁ@'

Stalr Swaight 13 Stalr r..cu ndings

N L 5

ArchiCAD Library 13 BC sioy &
} ArchiCaD Lirary 13.kF L 8
4} Object Library 13 Q:F‘
-3 1. BASIC LIBRARY 13 to Project Zere 3| | Relstive
5 [ 1.4 Bulding Structur ‘_l [o [o00r
=] L_“r.h:]rs 13 !
ey = o | rae
(3} Landings 12 E
[ Stairs Eleme I_
(&) BIM Server Libraries Bt Jesw | -
{38 Built-in Libraries B [ e I e
4| | | I
¥ [y Parameters
[Dcometesiors 5 =] ] [P 2aleg] ]}
0 Datailed

Pacameter Type
Flight Width 1200
b Tread and Riser Sizes
I Stair and Landing Siab

Tread Height

Rmil Anth ;]
by Listing and Labeling
=59 @ Structural - Combined | i | | oK ]

Launch StairMaker and choose the

STRAIGHT RUN Stair.

Input the following dimensions:

Tread Settings:
2*Riser+Run > 580°
2*Riser+Run < 650

Tread width : 320 mm

Riser: 153 mm

Lock the values for both.

Number of risers: 17
Stair width: 850 mm

[~ Geometry Settings

S o T—
ITH &=

—

HH

S c—
o c—

[ Flight Settings

w8l [

| R\ Ly N B

® The original stair in this project does not
follow the usual rule (2h+L=62+64)

Tread Settings
@RiserpRun> [520
@RiserpRun< [es0
(2'RiserptRun = 588

e
If [a =
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Choose the simple stairs structure type:

=2 Wro i

.‘—7( l ISuf-Puur:dCunsr:t—:

- | surf=Poured Concrete.
:/ | surf-Poured Gonicrete.
Jj | surf-Poured (Concrete

Clean Intersections...

In the Tread Settings set the nosing as well as the Tread thickness to 40mm. Set the Surface
material to Wood — Oak light and the section fill to Wood.




Truss-maker

Choose NO RAILING in the Railing settings section.

A GPCAD Ecucatiors! version, retfor ressie. Counesy of Graphisct:

=]

RRRRNRRNY4
s03 A || s ‘JN

22l e I

-
:

! 095, 055
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Check ia a section the position of the stairs relative to the rails previously generated with
TrussMaker. The treads should be centered inside the metal profiles (there should be a
5mm offset around the tread — representing the material thickness of the metal profiles).

ArcCAD Ecucatioral versior, rotfor ressle Countesy of Graphisoft

Tool

0,005 0,320 0,00541,

=<

0,005

0,040

0,005
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