FROM DESIGN TO REALITY
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OR ARCHITECTURAL GYMNASTICS SUCH AS THIS..
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OR THIS



OR EVEN THIS!
THIS IS AN ACTUAL BLDG AND NOT A DISTORTED PHOTO
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From Design to Reality:

Use of BIM in developing Design Intent
drawings into Constructions drawings

H Woh Hup (Pte)Ltd =

THIS AFTERNOON | SHALL PRESENT HOW WE UTILISE BIM TO
DEVELOP THE DESIGN INTENT TOGETHER WITH THE CONSULTA NTS
INTO WORKABLE CONSTRUCTION DRAWINGS
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From Design to Reality:

Use of BIM in developing Design Intent
drawings into Constructions drawings

FROM THE “END USER’S” PERSPECTIVE

H Woh Hup (Pte)Ltd =

MY PRESENTATION WILL BE BASED ON AN ‘END USER’POINT OF VIEW.
WHAT ARE THE INFORMATION NEEDED FROM THE BIN MODEL
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BIM-osaurous
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MY PRESENTATION WILL BE BASED ON AN ‘END USER’POINT OF VIEW.
WHAT ARE THE INFORMATION NEEDED FROM THE BIN MODEL
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From Design to Reality:

Use of BIM in developing Design Intent
drawings into Constructions drawings

FROM THE “END USER’S” PERSPECTIVE

Actual WORKING DRAWINGS and SKETCHES

H Woh Hup (Pte)Ltd ———==

| WILL PRESENT ACTUAL WORKING DWGS AND SKETCHES INHIS
PRESENTATIOM

TO APPRECIATE AND UNDERSTAND HOW AS END USER UTILESBIM
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ROOF CROWN
REFLECTIONS AT KEPPELBAY

| WILL FEATURE 3 INTERESTING

E
T

T

_LEMENTS ON OUR PROJECTS
HAT WE UTILISED BIM

HE FIRST WILL BE THE ROOF

CROWN AT RFL.

FROM THE MEGASTRUCTURAL
ROOF CROWN, | WILL THEN
FEATURE A SMALLER SCALE YET
COMPLEX AND
INTERESTINGSTRUCTURES....
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OF THE BBQ PAVILLIONS AT RFlI
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REFLECTIONS AT KEPPELBAY
CREDITS TO THE OWNER AND CONSULTANTS



THIS PROJECT COMPRISES 6 BLOCKS OF 24 AND 41 STOREYWERS
AND 11 VILLAOF 6 TO 8 STOREY BLOCKS



WE SHALL NOW FOCUS ON THE ICONIC ROOF CROWN WHICHAPS ALL
THE 6 TOWER BLOCKS
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CURVATURE OF THE TOWER

THE CROWN TOP IS THEN
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SLICED FLAT AT AN ANGLE ON THE TOP AND....
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WITH THE TOP AND BOTTOM CHORD CURVED.

THESE CURVED CHORDS WILL THEN BE ACTUALLY COMPLEX ORVES,
BOTH ON ELEVATION AS WELL AS ON PLAN.

IT WASN'T EASY BUT WE HAD QUITE SOME FUN GENERATINGHESE
COMPLEX CURVED CHORDS
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THE DESIGN CONSIDERATIONS WHEN SETTING OUT THE CRONVARE...
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THE ROOF TERRACES AND PLANTERS WITHIN
IN PARTICULAR .....
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THE VIEWS FROM THE ROOF TERRACES
ANDALSO......
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THERE IS THE BMU OR BLDG MAINT UNIT HOUSED WITHIN HE CROWN.

THE TELESCOPING ARMS OF THEBMU HAS TO BE ABLE TO GTHRO THE
GRIDS OF THE CROWN IN ORDER TO LAUNCH THE GONDOLAOT
CLEAN/MAINTAIN THE FACADE OF THE TOWER



THE MODEL OF THE CROWN WA

THUS CREATED TO CHECK

+MANOUVERING SPACE OF
BMU

THE

+COOD AND SETTING OUT THE

SUPPORTIN STUMPS OF TH

CROWN IN RELATION TO TH

E
E

BLDG STRUCTURAL COLUMNS

+GENERATING COODS OF THE
CROWN JOINTS/INTERSECTION
FOR THE STEEL FABRICATOR

1 LIl FP/ZAAANAD ANJ/JIFANAIC ANID
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1. The typical 3D model created from generic 3D niodesoftware are usually
meant for perspective viewing and visualisa

2. Here the BIM model was created from construcitgtstudies required accuracy.

BIM is derived from CAD + Object oriented technoypgo longer are we creating
basically lines but real building elements in dguat environment and highly
accurate for documentation
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Discussions with the Architects to understand ttérgy out intent
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1.
2.

A massing model of the roof crown is created

The boundary lines of the mass model is conventedcircular member, followed
by placing the horizontal and vertical intermediatembers

You can view from the final created BIM modeltbe right has some deviations
from the design intent 2D elevation.
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Hence from the 2D plans, elevations and settingrdenhd
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A 3d MODEL IS CREATED.

THIS MODEL ALLOWS US TO WALK THRO AND EXPLORE EACIAND
EVERY INTERFACING DETAILS

LET US WALK THRO A FEW AREAS TOGETHER
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FROM THE 3D, WE ARE ALSO ABLE TO CAPTURE TAKE 2D 3NSHOTS OF
ANY VIEW FOR DISCUSSION AMONG THE DESIGN TEAI
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The initial design of the roof crown members Washed with the exterior
CURTAN wall

However, the roof crown supporting stumps areqdaat the location in alignment
to the structural column, which is set in from @\

In this case the stumps are not aligned to thetiand this pose a challenge in
terms of structural loading.

The Architect then decided to shrink the roofammso that the crown sits directly
on the column stumps below
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The initial design of the roof crown members Washed with the exterior
CURTAN wall

However, the roof crown supporting stumps areqdaat the location in alignment
to the structural column, which is set in from @\

In this case the stumps are not aligned to thetiand this pose a challenge in
terms of structural loading.

The Architect then decided to shrink the roofammso that the crown sits directly
on the column stumps below
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HERE ARE A FEW SNAP SHOPS TO STUDY THE STUMPS/CROWN
INTERFACING ALIGNMENT
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SOME OF THE PROBLEMS WE ENCOUNTERED.....



STUMP NOT ALIGNED TO THE CROWN MEMBER

BEING ABLE TO FORSEE THIS PROBLEM ALLOWS US TO MAKEHE

NECESSARY ADJUSTMENT ON DWG BEFORE ACTUAL FABRICADN OF
THE STRUCTURE



HERE WE CAN SEE THE ACCURATE ALIGNMENT OF THE MAIBLDG
COLUMNS WITH THE CROWN SUPPORTING STUMI



AND THE REAR OF THE BLDG WITH THE COULMNS AND STUM®
ALIGNED



. Based on the initial design, the base member CBIGRhe roof crown are
parallel to the top of the frame of the curtainlv

This caused problem in the ARTICULATION OF THE RMERS OF THE CW
As you can see from the BIM model, the flat stefare form based on the design
intent.
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. Based on the initial design, the base member CBIGRhe roof crown are
parallel to the top of the frame of the curtainlv

This caused problem in the ARTICULATION OF THE RMERS OF THE CW
As you can see from the BIM model, the flat stefare form based on the design
intent.
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AS CAN BE SEEN, THE CORNER JUNCTION AT THE TOP OMDOES NOT
ALIGN PROPERLY



AS CAN BE SEEN, THE CORNER JUNCTION AT THE TOP OMDOES NOT
ALIGN PROPERLY



HERE ARE THE STUDIES OF THE TOP OF CW CAPPING INTEACING, BOTH
FROM EXTERIOR VIEW AND INTERNAL VIEW



ADJUSTMENTS WERE THEN MADE TO THE ALIGNMENT BETWEENHE
TOP OF CWAND THE CROWN LOWER CHORD MEMBERS SO AS
ACHIEVE A PROPER CORNER ARTICULATION OF THE CW

HERE WE SEE HOW WE COMMUNICATE AMONGST THE TEAM MEBERS.
WITH THIS 3D, THE INFO COMMUNICATED IS CLEARLY UNDIRSTOOD.



AS A RESULT, WE THEN HAVE A NEAT CORNER ARTICULATI® TO THE CW
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AS A RESULT, WE THEN HAVE A NEAT CORNER ARTICULATI® TO THE CW
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1. WE ALSO STUDIED the roof crown joints area for lwbdbility and whether the joints area are
2. As you can view from the joints, they are verysel and very small pockets of holes are form
3. The Architect decided to shift the roof crown up@vand redesign the connections position of
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SNAPSHOTS FOR THE STUDY OF VIES FROM THE ROOF TERAC

INCIDENTALLY, IT WAS FROM THESE SNAPSHOTS THAT THERCHITECT
REALISE THAT APART FROM THE CROWN, THE CW IS ALSOAd0O
ENCLOSED
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THE ARCHITECT DECIDED TO REPROFILE THE TOP OF CW RBFORD
BETTER VIEW THRO

THE DOTTED YELLOW LINES ARE THE CUT OUT ULTIMATELYADOPTED
TO THE CW
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STUDIES WERE MADE USING THE 3D MODEL, OF THE MANOWEBRING
SPACE REQUIRED FOR THE BMU THRO THE CROWN STRUCTL

LET ME ILLUSTRATE.....



FROM THE STUDY, WE ARE ABLE TO DETERMINE IS ANY OFHE CROWN
MEMBERS OBSTRUCTS THE BM



HERE IS ANOTHER WORKING SKETCH AFTER THE BMU STUDYO
DETERMINE WHICH MEMBER TO REMOVE AND WHETHER TO ADI
ADDITIONAL MEMBERS TO MAINTAIN THE INTERGRITY OF THE CROWN
FORM/GEOMETRY



1. As you see from the 2D DWG, the planter unitsdoet seem to clash with the
members of the crown....
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2. ON 2D, NO CLASH IS APPARENT
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1. HOWEVER FROM 3D, WE ARE ABLE TO DETECT THE CLAHS

2. In order to detect problems like this throughRWGS, IT will required a lot of
drawings of from different level of plan and sidews. And a lot of 2D projection
drawing has to be created.

Since the crown modulation design is derived framves and slanted angles, 2D CAD
operators are not able to identify problems sucthigseasily.
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HERE WE SEE THE AS CONSTRUCTED CROWN STRUCTURE AEM AS
THE PLANTER...



CLEARING EACH OTHER CLOSELY WITHOUT CLASHING! AND ASO COOD
TO ALLOW ENOUGH SPACE FOR THE PLANTER TO BE CLADDEDVER

WITH ALUM CLADDING
IMAGINE WHAT WOULD HAPPEN ...



ANOTHER STUDY TO DETERMINE WHERE TO TERMINATE THEIRANTER,
TO AVOID CLASHING WITH THE CROWN

FASCIA EXTENDED...



VIEW FROM BEHIND THE PLANTER

CO-OD BETWEEN THE HEIGNT OF PLANTER, WITH ALLOWANCIEOR
CLADDING FINISHING AND THE BOTTOM CHORD OF THE CROW



VIEW FROM BEHIND THE PLANTER

CO-OD BETWEEN THE HEIGNT OF PLANTER, WITH ALLOWANCIEOR
CLADDING FINISHING AND THE BOTTOM CHORD OF THE CROW



ANOTEHR VIEW OF THE STUDY.

WE ARE ABLE TO STUDY THE INTERFACING DETAIL THOROUGELY THRO
DIFF VIEWS



1. We can also seen from here a cut section ty shedhead room. We can cut at
different locations to study if the crown membenes abstructing the exterior viev

2. With BIM we can easily cut and generate autocadlti different views in secs.
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ADJUSTMENT MADE BY THE ARCHITECT TO ACHIEVE THE REQIRED
HEADROOM.

ALSO NOTE THE CUT OUT ON THE CW TO ALLOW THE VIEWHRO, AS
DISCRIBED EARLIER



AS EXPLAINED EARLIER, WE ARE ABLE TO CUT/SLICE THROHE 3D
MODEL ALONG ANY PLANE...



TO STUDY THE VARIOUS SECTIONS



FROM A SECTION JUST BEHIND THE FACADE....



ORASECTION FURTHER IN...



OR TO JUST BEFORE THE FACADE BEHIND.
ITS ALMOST LIKE ADOING CT SCAN OF THE BLDG.



ANOTHER CHALLENGE IS THE SETING OUT PT FPR THE CA3N PLATES
ON THE CORE WALL

1. The Crown roof is also supported by the buildinge and thru BIM, we can locate
and determine the co-ordinates of the cast in glate

2. THE LOCATION OF THE CAST IN IS DETERMINE BY THE GRVATURE OF
THE CROWN MEMBERS. IMAGINE SETTING THESE OUT ON 2DWGS.
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THE STRUCTURAL TEAM WERE ALSO ABLE TO VISUALISE T@ROVIDE
THE NECESSARY ADDITIONAL SUPPORT



AND HERE IS THE AS BUILT......



WITH THE CAST IN PLATES CONNECTED ACCURATELY TO THEROWN
MEMBERS



LOCATED ON THE CORE WALLS ARE ALSO STAIRCASE WINDOW!....



WHICH, A FEW ARE OPENING BEHIND THE CROWN MEMBERS
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THE WINDOWS BEHIND THE CROWN.

THESE WINDOWS ARE TOP HUNG WINDOWS, AND WHEN OPENEVILL
PROJECT OUTWARDS



WE THEN DID A SECTIONAL STUDY TO DETERNMINE WHETHERHE
PROJECTED WINDOW PANELS WILL CLASH WITH THE CROWN EMBERS



HERE IS THE SECTION ACROSS THE WINDOWS......



WITH CLEARENCE DIMENSIONS BETWEEN THE WINDOW AND CEWN
EXTRACTED



Once we have eliminate the possible problems aradiged the design, a list of co-
ordinates of the joints are genera

These co-ordinates of point were then be givehéasteel structure fabricator TO
FABRICATE THE CROWN STRUCTURE
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AND FINALLY.......



THE COMPLETED CROWN ON TOP OF THE 6 TOWERS



HENCE, | HOPE TO HAVE SHARED OUR JORNEY AND EXPERNEE FORM
THE DESIGN INTENT....



TO THE REALISATION OF THE ROOF CROWN.

While working on this project REFLECTIONS AT KEPPEAY, we had a lot of
reflections to do

Hence...



FROM THE MEGA ROOF CROWN STRUCTURE, LETS NOW LOOK A
SMALLER SCALE BUT YET COMPLEX AND INTERESTING STUD OF THE
BBQ PAVILLIONS

THE PAVILLION GEOMETRY ARE CURVED GLASS ROOF WITHREE LIKE
TRUNK AND BRANCHES AS THE SUPPORTING STRUCTURE

| SHALL PRESENT OUR STUDY ON HOW WE LOOK AT THE HEbROOM
ISSUES OF THE PAVILLIONS.

THE ARCHITECTS REQUIREMENT .......
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IS AMINIMUM HEADROOM OF 2M AT A DISTANCE OF 400MMFROM THE
MAIN SUPPORTING TRUNK!
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WE THEN GENERATED A CYLINDRICAL ZONE OF 2M HEIGHT AD 400MM
OFFSET FROM THE TRUNK(

FROM THIS CYLINDER, WE ARE ABLE TO EASILY IDENTIFYTHE BRANCH
MEMBERS THAT FALLS BEYOND THIS HEADRM CONTROL ZONE



ELEVATIONAL SNAPSHOTS ARE GENERATED WITH THE ACTUAIHEIGHT
AND EXTENT OF THE LOW HEADRM INDICATED (THE BRANCHIS
COLORED RED)



ANOTHER ELEVATION TO IDENTIFY ANOTHER BRANCH WITH IOW
HEADRM



WE THEN ADJUSTED THE BRANCH TO BE ABOVE THE LOW HHARM
ZONE. THE ADJUSTED BRANCHES IN YELLOW. AS CAN BE &N THEY ARE
NOW ABOVE THE CYLINDER
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THE REVISED 3D TO CHECK THE STRUCTURE



A COMPARISON OF THE INITIAL AND ADJUSTED STRUCTURE
ORIGINAL IN RED AND ADJUSTED IN YELLOW



AND THE FINAL MODEL!

THIS 3D MODEL WAS ALSO USED BY THE STRUCTURAL CON3SUANT FOR
THEIR STRUCTURAL ANALYSIS AS WELL AS BY THE SPECIAIST SUB CON
TO FABRICATE THE STEEL STRUCTURE
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THANK YOU!



