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Where We Are A PERMASTEELISA GROUP

London EUROPE

[Montreéal, QC Middelburg
Herleen
Gundelfingen
Wiirzburg
AMERICA ; St. Petersbu Bangkok
_ ' o Moscow Chonburi
Dublin g 4 o Hong Kong
. i Dongguan
® Windsor, CT T ®¢ o Riicka Macau
° New York, NY T ‘Baku |Tokyo
| ﬁstanbul l Shanghai
_ ‘Vittqrio Veneto o - Suzhou
b Miami, FL Venice T o laipei
Chicago, IL I Basel T Dubai Pasiq Cit
Minneapolis, MN Paris Doha ? i o TN LLY
Bogota Madrid Riyadh Bangalore
™ e ASIA
MIDDLE EAST e
Kuala Lumpur
o Sydney
GLOBAL APPROACH

Serving a market synergistically operating from both the inside and outside




Our Portfolio A PERMASTEELISA GROUP
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Beekman Tower - New York, NY
Gehry Partners




Our Portfolio A PERMASTEELISA GROUP

SHoP




Our Portfolio

PERMASTEELISA GROUP

Walt Disney Concert Hall - Los Angeles, CA
Gehry Partners




Our (very varied) Portfolio /A\\ PERMASTEELISA GROUP

1144 15th - Denver, CO Mira Tower - San Francisco, CA
Pickard Chilton Studio Gang




A Story of Adaptability //A\ PERMASTEELISA GROUP

e PMF: Permasteelisa custom software

o Realizing geometry

‘1 i{;\\
e Speaking the architect’s language - A
e BIM %




PMF: Permasteelisa Moving Forward A PERMASTEELISA GROUP

o Custom software built by Permasteelisa in collaboration with Autodesk

e Streamline the flow of information through AutoCAD, Inventor, Navisworks, SAP

v

Project Information Manager .

Tool for managing components, assemblies,
materiats and cost for the CW projects.

3(

Building Configuration Editor
AutoCAD-based application for managing
building related information.

-

Inventor Configuration Editor

Customzed Autodesk Irventor tool for
parametnc development of CW projects.




PMF: Material Management

A PERMASTEELISA GROUP

Library of materials, their properties, and BOMs

=]l Material Groups
[+ 01Accessories
[+~ 02 Assembled Profiles, Frames, and Structures
#-[_J 03 Bars

[+ 04 Brackets

[+-3 06 Finished Products

[+~ 07 Fasteners and Embeds

[+ 08 Gaskets

[+ 09 Glass

[+~ 10 Grids, Grates and Mesh

[+~ 11 Hardware and Electrical Devices

[+ 12 Insulation and Membranes

[+~ 13 Special Components

[+~ 14 Packings

[+-_4 15 Pressworks

[=--[ZF 17 Profile (Machining)

If—]fﬂ 17.1.1 Straight Profiles Custom-made Alu
#-03 17.1.1[A]PMU 1

#-Cd 17.1.1[B]PMU 2

#-C3 17.1.1[D]PMU 3

#-03 17011 [HIVMU 1

#-03 17.1.1[KIVMU 4

[ [raioiEs

IFEMALE MULLION-OFFICE

&-.@ IPA101E1AL

FEMALE MULLION-OFFICE TYF

Visual appearance

Component Definitions
o-X ww | QA e 25 @ |05 B . Selection: IPA101E1 5 - 09 |
Description A Basicproperties Cross section /visual Technical Bill of material Shapes Documents Costs Parameters Classifier

VI I Icon Manager.. ‘

Icon: I @ Default
Related cross section shape
Name: [1PA101

| 5
I ﬁet cross section.. J

[] Allow manual overwrite of area and perimeter



PMF: Optimization A PERMASTEELISA GROUP

Manage “uniqueness” and find the “sameness” amongst units and parts

Uber Headquarters - Interior
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Uberr Héadquérters - VExteriorr




: Parametric Modeling /A\\ PERMASTEELISA GROUP

90900CGS100-004 90900CGS100-007 ICGS100




Realizing Geometry: Curved Extrusions A PERMASTEELISA GROUP
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Oceanwide 1st Street Tower - San Francisco, CA
Foster + Partners




Realizing Geometry: Curved Extrusions /A\\ PERMASTEELISA GROUP




Realizing Geometry: Curved Extrusions

PERMASTEELISA GROUP

[ CURVED TOLERANCE

planarity=+ 1mm /1000

sviluppo / develop = £ 1

centro curva/ curved = +2

fine curval end curved =-2

bend / straight start identification
by supplier = = 1mm

Mating Parts

91060BK103AAA3-001
91060BK106AAA3-001
91060BK124AAA3-001
91060BK313AAA3-001
91060BK314AAA3-001
91060BK319AAA3-001
91060BK322AAA3-001

Mating Profiles

PAL0S
PA31S
PA314
PASI3 ——sat”
—
PAI4 — PALS

PALO3

Sect A-A

PA105 \

5779
[146.8)

Dimensions taken
from this surface

Scrap Length
5.906
150.0
] A
-3
=€
w o
A
Straight Length
52613
[1336.4]
— Wﬂﬂ FagDawng fo. Tizbaelar Tuenfeico
Mmmnm EE camen =
‘F,ERMASTEEL,SA 91060BK105AAA3-001 o018 | 2
fitical Gimensions are@rdied) S PEAMASTEEL 54 orh Arricn Cors 1) Tezzrpon
o oo e s v moskatle: - . P e a1 e 91060 PK105 CURVED (OCE105) CLEAR ANO/CLIDIL
pon request: va &5 Not o Scale =1 o Disoasy | ONowesby | Cedesty Hoy Finzh Shest
@ [V atgh GG | DRALL DIAMETER ENE mlﬁ'i"a“f;"sm* 7] Oceanwide Center FQR f.roussel| 6063-T6 MTL-E | 10f1
{Pre-hole) REV.| DATE DESCRIPTION JAPPD BY] Thiz cowing iz PERMASTERLISA's We prch from the proiferction and tooal or a0 of thiz drawing witious our Juthorizxion Fie Kome  S1050EKIISAAAZ-201. W




Realizing Geometry: Contractor’s responsibility A PERMASTEELISA GROUP

Permasteelisa has a responsibility to realize the vision of the architect and to keep
that vision grounded in reality

Most straightforward way is being involved in a design assist capacity

Another way is for us to adopt the architect’s tools and suggest changes




Realizing Geometry: Contractor’s responsibility /A\\ PERMASTEELISA GROUP




Speaking the architect’s language: Gehry - Wire /A\\ PERMASTEELISA GROUP
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Rhino model developed
by Architect and shared
as contract document

]
)
]
L
L]
)
x
X
X
2
)
X
)
L]

b SR RE Y-~
3 .’ o e - T

Model unitized per
PNA request and
imported into PMF

v
.......

King Street Tower, Toronto - Canada
Gehry




Labels each unit by floor and
pulls data including wall type,
size, angle to adjacent units




Speaking the architect’s language: SHoP - Wood /A\\ PERMASTEELISA GROUP

Uber HQ - SHoP Rhino Wood Model Uber HQ - PNA Navisworks Building Model




Speaking the architect’s language: SHoP - Wood /A\\ PERMASTEELISA GROUP

Uber Headquarters - On site
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Uber HQ - PNA Navisworks Building Model




BIM: Structure coordination //A\ PERMASTEELISA GROUP

PNA
| Penetration in unit _

Gayle ] PNA
Column Anchors

Gartner
Seismic Tie-back

Uber HQ - PNA Navisworks Building Model




/A\ PERMASTEELISA GROUP




BIM: Technology and Process //A\ PERMASTEELISA GROUP

o Evolving rapidly

e Continuous coordination and feedback

Rhino 6

e Use the right tool

AutoCAD

o

—

o More than digital technology
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A PERMASTEELISA GROUP
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Ryan Rademacher, AIA
Radius Track Corporation
Vice President of Design

SESSION 2

Computational Thinking

ADVANCED DIGITALTECHNOLOGY IN THE DESIGN
AND DELIVERY OF COMPLEX FACADES

04/15/19

Facade
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Image:.Radius.Track
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\m 3D Model: Radius Track

York University Station | Toronto, ON .:’ radiustrack’

2018 Canadian Roofing Contractors’ Association (CRCA) Award for Workmanship and Innovation
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Karuna East & West Buildings at One North | Portland, OR :)radius’rrock@
2016 ENR Regional Best Project Award Winner, Category: Office/Retail/Mixed-Use



 Imaggicourtesy of Diller Scofidio + Renfro

Project Team

Owner: U.S. Olympic Museum
Design Architect: Diller Scofidio + Renfro
Executive Architect: Anderson Mason Dale
CM & GC: GE Johnson
Structural Design Engineer: Arup
Executive Structural Engineer: KL&A
SRR _ Facade Metal Panel &
‘fmmﬁm i Glazing Contractor: M.G. McGrath
Facade Framing Contractor: Spacecon
Facade Framing Design: Radius Track Corporation
Facade Framing Engineering: McClure Engineering

U. S. Olympic Museum | Colorado Springs, CO \\radlus’rrock



Select Software Used

e Assemble —GE Johnson (through preconstruction)

e Prolog-GE Johnson & all trades

sshopper
asrove
Baxny

e Rhino/grasshopper (+ other plug-ins) — Radius Track, DS+R
e Revit—GE Johnson, AMDA, DS+R
m e Navisworks — GE Johnson & all trades
L
Catia (D It Syst DE [ — MG McGrath
2 ccnuLT @ PlanG rld . atia (Dassault Sys 'ems_?, xperience) cGra
pS SUSTEMES e  Bluebeam - All parties

A AUTOCAD p ﬁhn!d[.lpgﬁ%yz?a.szc e AutoCAD —Radius Track
e Civil3D-GE Johnson
SDEXPERIENCE

e  Excel-All parties

E BLUEBEAM e Autodesk Recap Pro —Point cloud modeling software

AMNEMETSCHEK COMPANY

e Leica MS-60 and P-4o0 laser scanning device;
Software: Leica Infinity & Leica Cloudworx

e Box-—GE Johnson, MG McGrath, Radius Track (file sharing)
e Plangrid —Spacecon, Radius Track (file sharing)

R RevIT

GoloMeeting

e  Skype —remote meetings

.‘ NAVISWORKS e  GoToMeeting —remote meetings

e  Hilti Total Station — Spacecon (surveying)

(C; civiL3p


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjNrry4h8bhAhXETd8KHUvnB-4QjRx6BAgBEAU&url=https://account.microsoft.com/account/skype&psig=AOvVaw1XMfJvetptM9Lw_L2xKosH&ust=1555003995673503

Structure + Sub-Structure

Revised Structure Complete Sub-Structure
(post Design Assist)

©Radius Track Corporation. All rights reserved.



Design Assist Analysis

Double
Tube

(original design)

3D Models: Radius Track

Single wide-flange columns (in orange) replace the
wind girt trusses to reduce the number of steel parts
required for assembly and on site installation.

Wide flange outriggers are welded to the flange of the
column to connect a single steel pipe at the knuckle.

3D Model: Radius Track

Single Columns Replace
Wind Girt Trusses



Design Assist Analysis
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Top of Wall Slip

n,g\ radiustrack’

Project
subject__ O
File.

O 1 0 O

www.radiustrack.com « 888.872.3487 « info@radiustrack.com

Bottom of Wall Slip

Top & Bottom Slip

©Radius Track Corporation. All rights reserved.



Sub-System Development
| —__ s o« Tracks

Stud Outriggers on

Structural Tube Custom Clips

Z-Girts
Cladding

Unitized Custom
Laser Cut Fin w/

e ZGirts
Track/Angle

aligned with
*Tracks

*Note: Tracks are most
critical component of
system to locate precisely

©Radius Track Corporation. All rights reserved.



Radius Track




Validation Loop

Virtually
/\ Coordinate

Scan Design
As-built
D
VDFC Modify Models
Install

k/ Fabricate



Install Methodology

SL-BTO1

LOCATION OF

AREA OF WALL SEQUENCE FROM TOP STUD POINT
(SEE SLO-01) LEFT TO RIGHT \LOCATION OF RIGHT POINT
TT= TOP TRACK TRACK NAME | ok LOCATION OF
BT= BOTTOM TRACK L BOTTOM STUD
LOCATION OF LEFT POINT B POINT
sSuU SM
‘\, /_ - SOUTH ELEVATION, EAST SIDE TRACK AND STUD LAYOUT

T 2

@,
=

J»\ ‘s2s17) | (S2s19 (s2s21.
G@=n) | G238 371? =

@

Il S1-SOUTH STUD WALL @’sm
. S5 S2-516 )
Il S2-SOUTH STUD WALL @_sx‘: @ 53

W S3-SOUTH STUD WALL

Il SM - SOUTH MIDDLE KNUCKLE
SOUTH WALL AREA LEGEND B SL-SOUTH LOWER KNUCKLE

[J SU - SOUTH UPPER KNUCKLE

SL

‘\

| A (I B | S S S By |
208 |SM-TTO9-RIGHT 67.99211 1792508 140.1993
209 SM-TT10-LEFT 67.98644 1792704 140.2036
210 SM-TT10-RIGHT 65.12482 189.1456 142336 (sts19
211 SM-TT11-LEFT 65.11913 189.1652 142.3403 @.@ o g
212 |SM-TT11-RIGHT 6224849 199.0374 144.4741
213 [SM-TT12-LEFT 6224279 199.057 1444784
214 |SM-TT12-RIGHT 5036428 208.9258 146.6177
215 [SM-TT13-LEFT 5935856 208.9454 1466219 @@
216 |SM-TT13-RIGHT 5647507 2188109 148.7694 3
217 |SM-TT14-LEFT 5646935 218.8305 148.7737
218 |SM-TT14-RIGHT 5303651 2305679 151.3415
219/51-S01A-BTM 9863418 9874421 100.3496
220(51-S01A-TOP 92.08715 9681561 119.6236
221(51-501B-BTM 98.63418 98.74421 100.3496
222 51-501B-TOP 92.08715 9681561 119.6236 : P
223 51-502-BTM 98.196 100.2494 100.4956 oy &=’ | ¢
22451-502-TOP 01.64046 9832674 119.9405 7S @ (s1-s14 1@ =
225/51-503-BTM 97.61944 102.1635 100.7049 g (s1:s10)2%
226 51-503-TOP 91.07062 1002439 120.3693
22751-504-8TM 97.03337 104.0482 1009121
228(51-504-TOP 90.50046  102.161 120.7983
229(51-505-BTM 9642819 1059888 101.125
23051-505-TOP 89.02817 104.0853 121.2287
231/51-506-BTM : 95.84785 107.9034 101.3345

USOM_S Coordinates | @

o s i it BTN ot | | | S| it | Ao i1 ST ©Radius Track Corporation. All rights reserved.



Install Methodology

£ZU o=
e GLAZING PIPE CLIP LOCATIONS
26" 4-1/4" 1'4-3/4" 32'3-13/16" 68' 10-3/16" 105" 1/2"
28' 5-5/16" 3'4-7/8" 34' 3-15/16" 70' 10-7/8" 107" 1/2"
30' 5-11/16" 55" 36'4-1/16" 73'7116" 108' 7-3/16"
32' 6-1/16" 6' 11-5/8" 38' 4-3/16" 75'9/16" 109' 7-3/16"
34' 1-3/8" 7' 10-3/16" 40' 4-5/16" 77" 11/16" 111'7-3/8"
35' Q" 9'10-5/16" 42' 4-7/16" 79' 13/16" 113'7-1/2"
36' 7-1/4" 11'10-7/16" 44' 4-9/16" 811" 115' 7-9/16"
38'7-1/8" 13'10-9/16" 46'4-11/16" 83'1-1/8" 117" 7-7/8"
40' 1-7/8" 15'10-11/16" 48' 4-13/16" 85' 1-1/4" 119' 8-3/16"
41' 2-3/16" 17' 10-13/16" 49'11-7/16" 87' 1-3/8" 121' 8"
43' 2-9/16" 19' 11" 50'9" 88' 11-1/2" 123' 8"
45' 2-15/16" 21'11-1/8" 52'9-1/8" 90' 11-5/8" 125' 8-3/16"
47' 3-1/4" 23' 5-1/16" 54' 9-1/4" 92' 11-3/4"
49' 4-5/16" 24' 5-1/4" 56'9-3/8" 94' 11-7/8"
51' 4-11/16" 25' 11-3/8" 58'9-1/2" 97' 0"
53' 5-1/16" 27" 7/8" 60' 9-5/8" 99' 1/8"
55' 5-3/8" 27" 11-1/2" 62' 9-3/4" 101" 1/4"
57" 5-3/4" 29'6-1/8" 64' 9-15/16" 102' 7"
59' 1/2" 30'9 66' 10-1/16 103' 5-1/2
3 ISHIG 5 z & = ;
T 7316 = x So76" & 7
5 WL : E 72 2 ;
V'S : 'g—m" = : 1 ;-u = 8
‘Hb e T813/16" 3 : 35/ Z 8-
x 5316 0 % F10-1/16 =
% o HiE - 6 4-3/4 E 2
T |reene y - 77916 & ]
E 3 s 72578 ~ 3
51 |21 39716 3 : = z 3
2 RAETCH o . — - -
1/ELO-03 4/ELO-03 [ i e b
. o G 13116 EIR AT .EE< : =
F 75174 T rea z PR 3
-, " 5-5/8" - 23' 8-3/16" . 30" 4- ' 4
2 6" = 25'10-5/16" - 1-5/8 i
5 67716 5 PYURIBIZY 5 =
% 7 5 301/4" 1
28] e —roar 7
; PERTEH % e 3 55
. 5 257 - 2 [ 77
- [27' 77116 - 39'15/16" 263/16" 2
E1T : 208 1/E 5 S 61316
5 ST RANGE S
PR 518 258
100° - 35'9-5/16' " 10-1/16" '33/16"
= R /16 313167
2/[ELO-03 | |5/[ELO-03 |t o
5 NI =
s BULS K=
—~ -, ' 11-7/16° T
o @ - "11-7/8" =
5 x A1 I
5w : o 5
VN |- ra
5 & T6. =z4'7-7/ o
u £ 76 3677716 571013776 [E21 PORELT
% cLP :k:; i I
B
%
w

3/ELO-03

ORIENTATION
DIAGRAM

THS DOCUMENT CONTAINS IFORVATION, DESIONS.
o e

SOUTH WALL CLIP LAYOUT

DRAW NO: USOM South Wall Clip Layout 1305115/1 8/18

13752 SLO-05

J

©Radius Track Corporation. All rights reserved.



Scan Analysis )

WHITE DOTS ARE DIMENSIONS
GREEN DOTS ARE NAMES OF FROM POINT CLOUD SCAN FROM
STUDS FOR LOCATION REFERENCE INTENDED FRAMING SURFACE

” s o - S TR AR T T R MR Mm-:-—- e
: Bt : 00—
NN@%’ @' B

w.sgmur:w; .~JJL ) _-**;JLmr;Lf»ié*»».?r‘&

©Radius Track Corporation. All rights reserved.



Rock It!
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