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Outline of the underground is excavated and secured by a retaining 
wall; then the pile foundations that are holding the cores are installed 
among with the raft supports for underground floors. Cores as the 
main structural elements are beginning construction as soon as their 
foundations are done.

Cores of the building are roughly symmetrical to each other.
The first third of the building has wider cores to account for extra elevator 
shafts in the areas open to public.

85.5 m

107.2  m

Six two-way steel “hat” trusses are attached to the cores, evenly 
distributed along the height and mirroring each other. Each truss follows 
the grid of the typical floors and is 32 by 37 meters in total dimensions.

The floors are suspended on a system of balanced steel tubes, working 
in tension (in contrast to a standard scheme with columns working in 
compression and putting their load on the structures below). Suspended 
columns all are attached to the trusses in an upside-down manner.

A rectangular grid of beams is attached to the suspended columns, 
identical and symmetrical in all floors and dimensions - as to avoid the 
uneven elongation of vertical elements.

Lightweight floor slabs on metal deck are afterwards constructed in a 
one-way direction; a system is chosen that allows them to incorporate 
the floor beams in the slab height and increase usable space in the 
building.

The towers are functionally connected through two “bridges” – at 
two levels, we have “garden floors”. Structurally the gardens are 
independent, only transferring vertical loads to the towers’ trusses; 
horizontally, we design a connection through flexible rubber joints, so 
two towers do not transmit any lateral loads among themselves. 

The two contrasting types of finishing facades are supposed to control the amount 
of incoming sunlight, allowing it in in garden floors and partially blocking and 
diffusing it in residential floors. The shaded facade is organised though a system of 
fin-like extrusions perpendicular to the facade. The transparent facade has to be 
supported on its own perimeter of supports, being really high.

structural shaping

context shape

scale 1:1000
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A rectangulat grid of beams is attached to the 
suspended columns, identical and symmetrical in 
all floors and dimensions. It is done in that manner 
in order to avoin the uneven elongation of vertical 
elements.

Lightweight floor slabs on metal deck are 
constructed on beams in a one-way directions. A 
system is chosen that allows them to incorporate 
the floor beams in the slab height and increase 
usable space in the building.

5. BEAMS 6. FLOOR SLABS

5 6

The towers are functionally connected throught 
two “bridges“ - at two levels, we have “garden 
floors“. Structurally, the gardens are independant, 
only transferring vertical load to the towers’ 
trusses. Horisontally, we design an connection 
through flexible rubber joints, so two towers do not 
transmit any lateral loads among themselves.

The two contrasting types of finishing facades 
are supposed to control the amount of incoming 
sunlight, allowing it in garden floors and partially 
blocking or diffusing it in residential floors. The 
shaded facade is organised through a system of 
horisontal fin-like extrusions perpendicular to the 
facade, which are organised in a procedurally 
generated manner. The transparent facades of 
gardens need their own support grid, being rather 
tall (12 meters).

7. BRIDGES 8. SKIN + SHADING

7 8
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BEAM PLAN

Floor beam plan layout follows the grid of the building. 
The system is made to be symmetrical to the core. 

Concrete slabs of the floors are constructed in one-way pattern. 
Directions of load application are depicted with arrows.

SLAB PLAN

MAIN TRUSS OVERVIEW

Trusses of two towers in plan

Each truss is cantilevered off the main core. The 
main elements (grey) follow the orthogonal grid. 
The ones sharing a gridline with core walls are 
additionally reinforced with diagonal bracing 

on the inside (orange). Secondary bracing is 
present in other elements attached to the core 
(yellow). Finally, a set of braces connects the 
corners of the truss with the core (red).
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slab direction
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BEAM PLAN

Floor beam plan layout follows the grid of the building. 
The system is made to be symmetrical to the core. 

Concrete slabs of the floors are constructed in one-way pattern. 
Directions of load application are depicted with arrows.

SLAB PLAN

MAIN TRUSS OVERVIEW

Trusses of two towers in plan

Each truss is cantilevered off the main core. The 
main elements (grey) follow the orthogonal grid. 
The ones sharing a gridline with core walls are 
additionally reinforced with diagonal bracing 

on the inside (orange). Secondary bracing is 
present in other elements attached to the core 
(yellow). Finally, a set of braces connects the 
corners of the truss with the core (red).

8180  

Fig.55.  Analysing varying distribution of floor loads between four types of typical floors
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apartments green common 
areas

hallways office space

To properly collect all the load data for the main 
structural element - the truss, we divide all the 
loads applied to it into four types. In the diagram 
we see three of them, excluding the self-weight of 
the structure. 

The floor loads on each floor vary depending 
on the purpose of the area. In the half-plans 
above, we see a comparison of four different 
typical floors by load distribution. That data 
is further taken into account in total load 
combinations.

bridge (half)
DL+LL

loads to the top 
of the structure

loads in the middle 
of the structure

loads at the 
bottom of the 
structure

sum of the weight of 12 floors 
held by suspended pillars; pillars 
attached at the nodes of the truss
DL+LL

facade at the level of the 
truss, 4 m height, DL

technical area floor 
load, machinery 

LL+DL

facade of the 
garden floor

12 m, DL

roof maintenance area
LL+DL garden floor area,

DL+LL

load from a half of 
the bridge, DL+LL

Fig.Ш   Load distribution applied on various parts of the selected trussFig.56.  Load distribution applied on various parts of the selected truss
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Material Height (mm) Height (m) Width (m) Length (m) Unit Weight r (KN/m3) Total Weight of the Material KN/m2

1 Partition Walls (approx.) 3000 3 1 1 - 1.2

2 Flooring (Raised Floor Decking; MicroTac Filled 
Steel Panel MFS1000) 150 0.15 1 1 - 0.41

3 Insulation (ASC StoneWool SL80) 100 0.1 1 1 0.8 0.08
4 Waterproofing membrane 2 0.002 1 1 0.01 0.00002
5 Vapor Barrier 0.2 0.0002 1 1 0.15 0.00003

6 Composite floor deck ComFlor46, Lightweight 
concrete (TataDeck) 150 0.15 1 1 0 2.43

7 Mechanical Plans - - - - - 0.2

8 Ceiling 60 0.06 1 1 - 0.1

9 TOTAL WEIGHT 4.42005

Material Height (mm) Height (m) Width (m) Length (m) Unit Weight r (KN/m3) Total Weight of the Material KN/m2

1 Boughton Extra Lightweight Green Roof 
Substrate 80 0.08 1 1 11.8 0.944

2 Composite geotextile (root&soil barrier) 
(WallTag) 10 0.01 1 1 0.01 0.0001

3 Geomembrane (TagDrain Drainage Mat, 
WallTag) 30 0.03 1 1 - 0.01

4 Waterproofing membrane 2 0.002 1 1 0.01 0.00002

5 Insulation (ASC StoneWool SL80) 30 0.03 1 1 0.8 0.024

6 Composite floor deck ComFlor46, Lightweight 
concrete (TataDeck) 150 0.15 1 1 0 2.43

7 Mechanical Plans - - - - - 0.2
8 Ceiling - - - - - 0.1

TOTAL WEIGHT 3.70812

Typical Floor Slab Detail

Typical Floor Slab Detail (green areas)

Material Height (mm) Height (m) Width (m) Length (m) Unit Weight r (KN/m3) Total Weight of the Material KN/m2

1 Partition Walls (approx.) 3000 3 1 1 - 1.2

2 Flooring (Raised Floor Decking; MicroTac Filled 
Steel Panel MFS1000) 150 0.15 1 1 - 0.41

3 Insulation (ASC StoneWool SL80) 100 0.1 1 1 0.8 0.08
4 Waterproofing membrane 2 0.002 1 1 0.01 0.00002
5 Vapor Barrier 0.2 0.0002 1 1 0.15 0.00003

6 Composite floor deck ComFlor46, Lightweight 
concrete (TataDeck) 210 0.21 1 1 0 3.19

7 Mechanical Plans - - - - - 0.2

8 Ceiling 60 0.06 1 1 - 0.1

9 TOTAL WEIGHT 5.18005

Material Height (mm) Height (m) Width (m) Length (m) Unit Weight r (KN/m3) Total Weight of the Material KN/m2

1 Boughton Extra Lightweight Green Roof Substrate 80 0.08 1 1 11.8 0.944

2 Composite geotextile (root&soil barrier) 
(WallTag) 10 0.01 1 1 0.01 0.0001

3 Geomembrane (TagDrain Drainage Mat, 
WallTag) 30 0.03 1 1 - 0.01

4 Waterproofing membrane 2 0.002 1 1 0.01 0.00002

5 Insulation (ASC StoneWool SL80) 30 0.03 1 1 0.8 0.024

6 Composite floor deck ComFlor46, Lightweight 
concrete (TataDeck) 210 0.21 1 1 0 3.19

7 Mechanical Plans - - - - - 0.2
8 Ceiling - - - - - 0.1

TOTAL WEIGHT 4.46812

Material Thickness (mm) Thickness (m) Width (m) Length (m) Unit Weight r (KN/m2) Total Weight of the Material KN/m
1 Insulation (ASC StoneWool SL80) 100 0.1 1 1 0.8 0.08

2 Steel cold-formed punched U-Channel S355MC 
65/42, 1 m = 4 kg 65/42 - - 4.5 - 0.18

3 Steel cold-formed punched U-Channel S355MC 
50/38, 1 m = 3.5 kg 50/38 - - 3 - 0.105

4 Acoustic insulation - Knauf Sound Supreme 
Board (SSB65) 20 * 2 0.04 1 1 0.26 0.78

5 Vapor Barrier 0.2 0.0002 1 1 0.003 0.009
6 USG Boral Firestop Plasterboard 16 mm 16 * 2 0.032 1 1 0.272 0.816

TOTAL WEIGHT 1.97

Material Thickness (mm) Thickness (m) Width (m) Length (m) Unit Weight r (KN/m2) Total Weight of the Material KN/m
1 Insulation (ASC StoneWool SL80) 180 0.18 1 1 0.8 0.144

2 Steel cold-formed punched U-Channel S355MC 
220/80, 1 m = 17.77 kg 220/80 - - 3 - 0.5333

3 Steel cold-formed punched U-Channel S355MC 
200/75, 1 m = 14.145 kg 200/75 - - 3 - 0.4525

4 Acoustic insulation - Knauf Sound Supreme 
Board (SSB65) 20 * 2 0.04 1 1 0.26 0.78

5 Vapor Barrier 0.2 0.0002 1 1 0.003 0.009
6 USG Boral Firestop Plasterboard 16 mm 16 * 2 0.032 1 1 0.272 0.816
7
8

TOTAL WEIGHT 2.7348

Typical Partition Wall (between apartments)

Typical Floor Slab Detail

Typical Floor Slab Detail (green areas)

Typical Partition Wall (inside apartment)

Values Units

wf 4.42 KN/m 2 Length 4 m Live Load 2 KN/m2

qf 2 KN/m 2 Width LT 5.5 m Snow Load 0 KN/m2

Tributary length Wind load 0 KN/m2

Wd 35.31 KN/m

qd 48.103 KN/m

96.206 KN
96206 N Area A1 22 m 2 qf 2 KN/m2

qd 48.103

L 4 fyd for steel 338 N/mm2

L2 16

M 96.206 KNm wpl 284633.14 mm3

M 96206000 Nmm wpl 284.63314 cm3

w pl 919.8 cm 3

10450 cm 4

104500000 mm4

210 Gpa Check δ<L/250
210000 N/mm L/250 22 mm
35.31 KN/m
35.31 N/mm

5.5 m

5500 mm

E

Reaction force Wd

δ < L / 250 FULLFILLED
Length of Beam L

Calculations for Deflection δ
HEA 260

δ = 5 / 384 x qdL4 / EJ <= L/250

δ 19.17130473 mmwpl

Area moment of Inertia I

Youngs Modulus

Calculations for the Beam in Typical Floor

Area of Loading Live Load Calculations

Weight of the Floor
Live Load (class A = 2,0 or B = 3,0)

Reaction force Wpl = M/fyd

We choose HEA 260 Section (Wpl = 919.8 cm3)

Width of the loading area

Moment

M = 1/8 x qd x L2

Formula for Reaction forces at point A

(wf + qf)*LT

 ( 1.3 x wf + 1.5 x qf ) * LT

RA = 1/2 x qd x L (span)
REACTION FORCE RA

Calculations for Bending Moment M

dead loads for typical floors

dead load of partition walls for typical floors

4 m

4000 mm m 47
16 I 7572

4.42 KN/m2 Wpl 606
2 KN/m2 D 323.9

6.42 KN/m2 Ac 59.9

0.00642 N/mm2 T 6

r 161.95
5.5 m Ac 5990

5500 mm

4 m

4000 mm F

Young's Modulus E 210000 N/mm

qtotal = wf + qf

qf

wf

mt

ll

Area

Distance between two floors

Length between the beams

Width between the beams

Total load

Live load
Dead Load

ll

B1

W1

Tributary area

Number of floors

Calculations for the Tension elements

Area mm2 
Radius mm

kg/m

cm4

cm3

mm

cm2

Selected pipe
weight
moment of interia

Section modulus
Diameter

F= qtotal
 x B1 x A1 x mt

Force = load of slab x area x no. of floors

qtotal

2259840 N∆∆ll  ==  Fll//EA

ε =δ/E
stress  δ = F/A

Thickness of the tube mm

∆∆ll  ==  Fll//EA

∆ll  mm

cm

7.186072025

0.718607202

iTECH beam system 3D
(slab going through the hollowed beam

and acting continiously)
suspended column and floor beam 

connection

GSPublisherVersion 0.86.100.100
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ComFlor® 46

Design information

Design Notes:
Deck material
Tata Steel Galvatite®, hot dip zinc coated steel to BS 
EN 10346 S280GD+Z275, with guaranteed minimum 
proof strength of 280N/mm2 and zinc coating of total 
mass 275g/m2 (including both sides). This is sufficient 
for internal floors in a non-aggressive environment, 
which satisfies the requirement in Clause 4.2 BS EN 
1994-1-1 - the exposed surfaces of the steel decking 
shall be adequately protected to resist the particular 
atmospheric conditions. A zinc coating, if specified, 
should conform to the requirements of BS EN 10346. 
The specification may be varied, depending on 
service conditions.

Anti-crack mesh
As a minimum requirement where the control of 
crack width is of no interest, BS EN 1994-1-1, 9.8.1(2) 
recommends that, where continuous slabs are 
designed as simply-supported in accordance with 
BS EN 1994-1-1, 9.4.2(5), the cross-sectional area of 
the anti-crack reinforcement above the ribs should be 

not less than 0.2% of the cross-sectional area of the 
concrete above the ribs for unpropped construction, 
and 0.4% of this cross-sectional area for propped 
construction. The mesh specified in the quick 
reference Eurocode tables, complies with this clause.  

Where forklift truck (or other similar concentrated 
loading) is expected, 0.5% minimum percentage 
reinforcement should be used over the supports and 
the previous stated percentages elsewhere to control 
cracking. For further information refer to SCI AD 150.

In accordance with Steel Construction Institute 
(SCI) P300 ‘Composite Slabs and Beams Using Steel 
Decking: Best Practice for Design and Construction, 
a nominal cover of 25mm is stated for an exposure 
level XC1, for all concrete cylinder strengths for both 
normal (C25/30 to C40/50) and lightweight concrete 
(LC25/28 to LC32/35). This nominal cover of 25mm is 
the minimum cover of 15mm plus a fixing tolerance 
of 10mm.

Supporting beam width
For all ComFlor® 46 load/span tables, the width of the 
support beam used is assumed to be 152mm. 

Fire design
The capacity of a composite slab with nominal 
anti-crack mesh in fire is calculated in accordance 
with Steel Construction Institute NCCI PN005 ‘Fire 
resistance design of composite slab’.  Two fire-design 
methods can be used in the ComFlor® 9 software, 
namely ‘Mesh and Deck Fire Method’ or ‘Bar Fire 
Method’.  For further details of the performance of 
composite slabs with nominal anti-crack mesh in fire, 
please contact the technical team.

Technical services
The Technical Department at Tata Steel offers a 
comprehensive advisory service on the design of 
composite flooring, which is available to all specifiers 
and users. Should queries arise which are not covered 
by this literature or by the ComFlor® 9 software, 
please contact us.

ComFlor® 46 Composite slab - volume and weight (BS values)

Section properties in the above table conform to BS 5950

Weight of concrete (kN/m2)

Slab depth (mm)
Concrete 
volume 
(m3/m2)

Normal weight concrete Lightweight concrete

Wet Dry Wet Dry

96 0.077 – – 1.43 1.35

106 0.087 2.04 2.00 1.61 1.53

110 0.091 2.13 2.09 1.69 1.60

120 0.101 2.37 2.32 1.88 1.78

130 0.111 2.60 2.55 2.06 1.95

140 0.121 2.84 2.78 2.25 2.13

150 0.131 3.08 3.01 2.43 2.31

160 0.141 3.31 3.24 2.62 2.48

170 0.151 3.55 3.47 2.81 2.66

180 0.161 3.78 3.70 2.99 2.84

190 0.171 4.02 3.93 3.18 3.01

200 0.181 4.25 4.16 3.37 3.19

250 0.231 5.43 5.32 4.30 4.07

ComFlor® 46 (S280) Section properties (per metre width)

Nominal 
thickness 

(mm)

Design
thickness 

(mm)

Cross section 
area 

(mm2/m)
Profile weight 

(kN/m2)
Height to 

neutral axis 
(mm)

Moment of inertia
(cm4/m)

Ultimate moment capacity 
(kNm/m)

Sagging Hogging Sagging Hogging

0.90 0.86 1137 0.09 20.38 41.50 – 4.63 4.67

1.20 1.16 1534 0.13 20.44 53.00 – 5.99 6.23

Notes

1. Deck and beam deflection (ie, ponding) is  
 not included in the table.

2. Deck and mesh weight is not included in  
 the weight of concrete figures.

3. British Standard density of concrete is  
 taken as:

 Normal weight (wet) 2400kg/m3 
 Normal weight (dry) 2350kg/m3 
 Lightweight (wet) 1900kg/m3 
 Lightweight (dry) 1800kg/m3

Datum Edge

225 Pitch

R4

105 Valley

900 Cover Width

67 Crown
Embossments

46
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Coil run out
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Singapore Green Building Product (SGBP) 
Scheme - certification scheme designed 
to evaluate and benchmark products 
in the industry for their notable qualities. 
Regarded as one of the key standard and 
benchmarks for green building products 
in the building and construction industry, 
the SGBP Scheme is recognised under 
the Green Mark Scheme, SingaporeвЂ™️s 
national green building rating tool 
administered by the Building and 
Construction Authority (BCA).

The producers chosen in the project 
were chosen according to the current 
evaluations by SGBP, with preference 
given to the Excellent and Leader groups.

typical stratigraphies of floors and walls

ComFlor® 46 Metal Deck Slab 
(TataDeck)

Product Introduction Product Introduction

ASC SW (SL)

ASC Stonewool Industrial slabs are manufactured to achieve excellent thermal insulation performance and 

chemically stable and highly durable. This product has excellent fire properties and performance and has 
fire classification of Class A1. 

Product Applications:

ASC industrial boards are widely used on industry furnace,boilers,oven,big diameter pipelines,storage 
tanks and equipment for thermal, fireproof and acoustic insulation.

Standard Delivery:

Other length and width sizes or facing type are available upon request.

Noise Absorption Co-efficient (NRC) test results for other densities are available upon requests.

Product Properties

Nominal Density (kg/m³)

S  80 S  100 S  120 S  140S  60

Thickness (mm)

Length x Width (mm)

60

40~150

80

25~150

100

25~150

120

25~120

140

25~100

1200 x 600

Product Properties:

50℃

100℃

150℃

200℃

250℃

300℃

W/（m·k）

≤0.040

≤0.046

≤0.060

≤0.077

≤0.09

≤0.120

≤0.038

≤0.045

≤0.058

≤0.071

≤0.085

≤0.099

≤0.038

≤0.045

≤0.056

≤0.067

≤0.080

≤0.095

≤0.038

≤0.045

≤0.055

≤0.064

≤0.074

≤0.090

GB/T 10295 

ASTM C518 

ASTM C177

ASTM C411

Properties Unit StandardS  60 S  80 S  100 S  120 S  140

Thermal

Conductivity

Max Service Temperature

≤0.038

≤0.045

≤0.055

≤0.062

≤0.070

≤0.085

℃

Linear Shrinkage

Noise Absorption 

Co-efficient at 

% ≤2 ≤2 ≤2 ≤2 ≤2 ASTM C356

— — — —0.95 ISO 354

50mm (NRC)]

Water vapor absorption

Water leachable 
chloride content

Reaction to Fire:

vol % ≤0.02 ≤0.02 ≤0.02 ≤0.02 ≤0.02 GB/T 5480

 ASTM C1104M

Classification A1 Non-combustible                  
 Surface burning characteristics:                 

 Smoke development ≤50，Flame Spread≤25

ppm ≤10 ≤10 ≤10 ≤10 ≤10 ASTM C871

EN13501-1
GB 8624 
ASTM E136 
ASTM E84

L L L L L

L L L L L

Compatibility:

Water repellent, non-hygroscopic, non-capillary, it does not absorb any moisture from the air. 

Biological Properties  :

Packaging and Storage  :

Compatible with all other forms of material with which it is likely to come in contact with in normal 

industrial and building applications. 

Moisture: 

Non-hygroscopic, vermin & rot-proof and will not encourage growth of bacteria, mold or fungi. 
Non- asbestos CFCs, HFCs and HCFCs in the product and process.

Supplied in polyethylene shrink wrap sheets for ease overall handling. Products should be stored 

indoors or under waterproof covering.

INDUSTRIAL APPLICATIONS

     www.zjask.com

450 650 750 750 750

ASC Stonewool Slab SL80
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KNAUF Sound Supreme Board 
Acoustic Insulation SSB65

Geomembrane (TagDrain 
Drainage Mat, WallTag)

Boughton Extra Lightweight 
Green Roof Substrate

Composite Geotextile WallTag Microtac Assess Floor System 
(raised floor)

USG Boral  Firestop  
Plasterboard 16 mm

Waterproofing membrane

Lightweight concrete

PROBLEM - URBAN HEAT ISLAND EFFECT SOLUTIONS

asphalt concrete roofing metal

UHI: Heat map of Singapore

“COOLING SINGAPORE” PROGRAM

urban materials 
absorb more heat 
from the sun

hot climate increased use of 
cooling devices

2050: 1/3 of world’s 
energy wasted on cooling

hotter 
climate

STRATEGIES:

more vegetation in 
the city:

-shading;
-psychological;
-evaporative cooling
effect
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urban geometry:
-let air pass through;
-self-shading;
-adequate openings

water bodies:
-evaporation;
-collection;
-cooling

shading:
-less heat stress;
-cool air & surfaces;
-adaptive to seasons;

materials:
-water-cooling;
-shape-shifting
-reflect/diffuse;
-dehumidify;
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internal wall 
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UHI effect solutions
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Species of flora chosen for cultivation: interior
General qualities preferred in species:

• suitable for indoor growing (able 
to tolerate air conditioning):

- lower temperatures
- lower humidity

• able to grow on artificial soil substrate
• roots propagating horisontally, not vertically
• non-toxic in case of accidental ingestion
• native to Singapore
• not an allergy trigger

«green carpet» - low

Qualities:

• able to grow on shallow soil 
(8-10 cm)

• soft to the touch
• resilient to stepping on

Example species:

shrubs - medium 

Qualities:

• reaches from knee height to 
chest height

• lack of defensive elements 
(spikes)

• sufficiently ornamental

Example species:

trees - big height

Qualities:

• grows less than 10 meters
• not a thick trunk
• if possible, no trunk at all, 

while still appearing as a tree
• shallow root network

Example species:

vines - vertical

Qualities:

• either hangs from root point or 
crawls up a surface

• thick foliage as to cover green 
wall structure

Example species:

categories of plants in the indoor areas:

- Dischidia oiantha

- Tradescantia pallida (Rose) D.R.Hunt

- Phlegmariurus phlegmaria

- Axonopus compressus

- Cynodon dactylon (L.) Pers.

- Rhynchospora colorata (L.) H. Pfeiffer

- Schismatoglottis calyptrata

- Licuala spinosa

- Microsorum punctatum (L.) Copel

- Ficus microcarpa
- Terminalia   
  buceras

- Ficus nitida - Kentia palm

Species of flora chosen for cultivation: exterior
General qualities preferred in species:

• suitable for local weather 
conditions: 

- high temperatures
- strong sun
- high humidity

• able to grow on artificial soil substrate
• roots propagating horisontally, not vertically
• non-toxic in case of accidental ingestion
• native to Singapore
• not an allergy trigger

categories of plants in the outdoor areas:

«green carpet» - low

Qualities:

• able to grow on shallow soil 
(8-10 cm)

• soft to the touch
• resilient to stepping on

Example species:

- Zoysia grass

trees & canopies

Qualities:

• canopy-forming
• not a thick trunk
• if possible, no trunk at all, 

while still appearing as a tree
• shallow root network

Example species:

- Bougainvillea arborea Glaz.

shrubs - medium 

Qualities:

• reaches from knee height to 
chest height

• lack of defensive elements 
(spikes)

• sufficiently ornamental

Example species:

- Cyrtostachys renda

- Bougainvillea glabra
- Bougainvillea × buttiana ‘Poultonii’

- Syzygium zeylanicum (L.) DC

- Millettia pinnata (L.) Panigrahi

- Festuca arundinacea - Colocasia
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PARKING & METRO CONNECTION
Basement plans & sections

Aluminium Fins

Window Frame

Fin frames

Glass

Slabs

WINDOW FRAME

ALUMINIUM SUN 
SHADING

GLASS

FRAME FOR 
FINS

Window Frame

Fins

Glass

Fins frames

WINDOW 
MULLIONS

SHADING 
DEVICES

FINS FRAME

GLASS 
PANNEL

FINISH 
FLOOR

76.0

500.0 3.0

60 °

30 °

RADIATION ANALYSIS

FACADE DETAILS
SCALE 1:50

SUNPATH ANALYSIS

D2
SCALE 1:5

D1
SCALE 1:8

L connection

WIndow Frame

Horizontal Mullions

Facade/Beam Connection

Beam for Facade

Holding Rails

Rotation joints

Alumminium fins

Rotation Bracket

Fin Profile

Rotation rod

Window glass

L connection

WIndow Frame

Horizontal Mullions

Facade/Beam Connection

Beam for Facade

Holding Rails

Rotation joints

Alumminium fins

Rotation Bracket

Fin Profile

Rotation rod

Window glass

L connection

WIndow Frame

Horizontal Mullions

Facade/Beam Connection

Beam for Facade

Holding Rails

Rotation joints

Alumminium fins

Rotation Bracket

Fin Profile

Rotation rod

Window glass

4000 4000 4000 4000
16000

Metal deck floor with concrete cover
Leveling Concrete
Elevated  floor system
Finish tiles

Metal deck floor with concrete cover
Leveling Concrete
Elevated  floor system
Finish tiles

Facade windows

Facade windows

Shading device frame

FIns holding rails

Fins Conection between glass

D2



3RD BASEMENT PLAN WITH ALL THE MECHANICAL PLNATS
LEVEL -14 m

1ST BASEMENT PLAN WITH ALL THE MECHANICAL PLNATS
LEVEL -6 m

0 5 15 35N 0 5 15 35N

MEP
plumbing, hvac & electical distribution in the building
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Radiation analysis, VIZ
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28.0

or

or or or

total

apartment

balcony

living room + kitchen

w/c (shower)

35,5

28,03

7,47

24,45

3,58

total

apartment

balcony

living room + kitchen

w/c (bathtub)

48,71

38,32

10,39

17,07

3,91

bedroom (semi-open)8,98

total

apartment

balcony

living room + kitchen

w/c (bathtub)

71,1

38,65

32,45

20,09

2,68

bedroom (separated)15,88

total

apartment

balcony

w/c (only toilet)

w/c (bathtub)

75,44

46,45

28,99

3,59

2,68

bedroom (separated)15,75

living room + kitchen18,95

total

apartment

balcony

living room + kitchen

w/c (shower)

54,72

47,25

7,47

20,25

4,29

bedroom (separated)12,31

total

apartment

balcony

living room + kitchen (first floor)

w/c (bathtub)

52,35

44,88

7,47

21,15

3,59

w/c (only toilet)2,7

bedroom (second floor)9,11

1 32

4 65

apartments in the 
block of 4 floors 
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COMFORT

Parts in yellow show that this parameter of the building 
needs improvement. The daylight in the garden floor 
is good, reaching above 6.5%, as can be seen in the 
radar. The tested area of the building has decent ther-
mal balance thanks to the applied ventilation strate-
gies and shading systems. The air quality is reaching 
less than 1000 ppm, which can be considered a good 
result; that is attained by applying mechanical ven-
tilation based on the needs of users; also, the choice 
of materials had been done as t osupport good air 
quality.
ENERGY
Energy-efficient technologies allowed the building 
to reach good levels of energy demand. Renewable 
energy is able to cover 35% of the needs of the build-
ing. The light supply of the internal gardens is mostly 
covered by the use of natural light - the shading sys-
tem is designed to maximise light in spaces that need 
it and diffuse it where it is a problem. 0
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1. Design Information 
Design Code  Eurocode3:05 & SGP

Unit System  kN, m

Member No  153

Material  S355 (No:1)

   (Fy =  355000, Es = 210000000)

Section Name  RHS-HF 800X800X28/36 (No:1)

   (Built-up Section).

Member Length : 4.00000

Depth        0.80000 Web Thick    0.02800
Flg Width    0.80000 Top F Thick  0.03600
Web Center   0.77200 Bot.F Thick  0.03600
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Area         0.09837 Asz          0.04480
Qyb          0.26271 Qzb          0.18928
Iyy          0.01021 Izz          0.00915
Ybar         0.40000 Zbar         0.40000
Wely         0.02553 Welz         0.02287
ry           0.32220 rz           0.30497

2. Member Forces 
Axial Force Fxx = -9536.2  (LCB:   6, POS:I)

Bending Moments My  = -4752.2,  Mz  = -859.70

End Moments Myi = -4752.2,  Myj = 2171.92  (for Lb)

Myi = -4752.2,  Myj = 2171.92  (for Ly)

Mzi = -859.70,  Mzj = 859.700  (for Lz)

Shear Forces Fyy  = -429.85  (LCB:   6, POS:1/2)

Fzz  = -2046.8  (LCB:   6, POS:I)

3. Design Parameters 
Unbraced Lengths Ly  = 4.00000,     Lz  = 4.00000,     Lb  = 4.00000

Effective Length Factors Ky  =   1.00,  Kz  =   1.00

Equivalent Uniform Moment Factors Cmy =   1.00,  Cmz =   1.00,   CmLT =   1.00

4. Checking Result
Slenderness Ratio

        KL/r       =  23.2 < 200.0  (Memb:519, LCB:   8)................................... O.K

Axial Resistance

        N_Ed/MIN[Nc_Rd, Nb_Rd] =  9536.2/34920.6 =  0.273 < 1.000 ......................... O.K

Bending Resistance

        M_Edy/M_Rdy =  4752.2/10445.2 = 0.455 < 1.000 ..................................... O.K

        M_Edz/M_Rdz =  859.70/9676.04 = 0.089 < 1.000 ..................................... O.K

Combined Resistance

        R.MNRd = MAX[ M_Edy/Mny_Rd, M_Edz/Mnz_Rd ]

        R.BiM  = (M_Edy/Mny_Rd)^Alpha + (M_Edz/Mnz_Rd)^Beta

        R.byN  = N_Ed/(A*fy/Gamma_M0),  R.byM = M_Edy/My_Rd + M_Edz/Mz_Rd

        Rc.LT1 = N_Ed/(Xiy*A*fy/Gamma_M1)

        Rb.LT1 = (kyy*M_Edy)/(Xi_LT*Wply*fy/Gamma_M1) + (kyz*M_Edz)/(Wplz*fy/Gamma_M1)

        Rc.LT2 = N_Ed/(Xiz*A*fy/Gamma_M1)

        Rb.LT2 = (Kzy*M_Edy)/(Xi_LT*Wply*fy/Gamma_M1) + (Kzz*M_Edz)/(Wplz*fy/Gamma_M1)

        Rmax   = MAX[ R.MNRd, R.BiM, (R.byN+R.byM), MAX(Rc.LT1+Rb.LT1, Rc.LT2+Rb.LT2) ] =  0.817 < 1.000 .. O.K

Shear Resistance

        V_Edy/Vy_Rd   = 0.036 < 1.000 ..................................................... O.K

        V_Edz/Vz_Rd   = 0.223 < 1.000 ..................................................... O.K
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