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Military Dormitory
-construction date: 

1986 or ealier

-floors: 4
-floor area: 2275m2
-structure: concrete

-current use: unknown

No.26 
Post Military Dormitory



The Existing Building Greenhouse Envelope Added Rooftop Vertical Farm

Remove the central hall Greenhouse roof model applied Form Revised
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RESEARCH:
 
High-efficient material flow in a building integrated agriculture
system based on existing building stocks
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A BORADER URBAN 
CONTEXT
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An Intermediate Climate Envelope

Double Skin Facade System
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system based on existing building stocks



60,000

100%
Irrigation

water

90%
Greenhouse
Heating cost

?
Residential

Heating cost

SAVE PRODUCE

11%
domestic

water

60,000kg
vegetables 565.200L

O2



workflow for value assessment & decision making
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workflow for value assessment & decision making

spatial & social 
values

WHAT’S MORE



SOCIAL & EDUCATIONAL VALUE

-Connect the neighbourhood
-An urban agricultural culture

BUILDING PERFORMANCE
-Efficient material flows
-Light-weight, flexible, multi-functional structure

SPATIAL VALUE
Intermediate Space
-Fresh Air
-Open View
-Protected from the weather

THE RESEARCH BEYOND THE RESEARCH

The Existing Building

Greenhouse Envelope Added

Rooftop Vertical Farm



Remove the existing central hall



Why No.26
-Big roof, with east-west orientation
-Residential, with poor insulation

-In a potential location
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Rooftop Vertical Farm The Interlayer Dwelling

Communal  Atrium



Rooftop Vertical Farm The Interlayer Dwelling

Communal  Atrium





public

west

private

east

SECTION , EXPANDED
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move & expand

air&light
 chimneyFront Yard
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east

Less wind force

More structural stability



SUN SIGHT





concrete 

spaced glulam column

warm touch

FLEXIBLE FLOORING

steel beams 

visually light
painted white for less rough 
appearence

STRUCTURE

An Independent Skeleton System

2

8

4
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12

1 5

7
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15

13
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3

1   150*65 glued laminated timber column
2   100*55 steel I beam
3   100 wood block
4    200*20 wood decking panel
5    50*25 aluminum supporting structure
6    12mm toughened glass louvers with screen print pattern 
7     aluminum point fixing piece
8     aluminum glass stop
9     aluminum window operate bar
10   50*50 T profile steel
11   50*50 steel angle
12   80*46 stee I beam 

13   2mm 50% perforated alumium panel
14   double layers ETFE cushion with pv cell
15   500*50 steel truss
16   50*30 wood railing
17   600*600*20 cement panelwith steel frame
18   steel post base
19   150 steel gutter with waterproof roll 
20   20mm metal grating panel

11

16

17

18 19

20
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GROUND FLOOR (CURRENT)
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shops/offices various 
room types

residential
communal space
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COMMUNAL SPACE



D. 30m2

C. 60m2

active quiet
B. 90m2

A. 90m2

THE INTERLAYER - HOUSE TYPES

A

B/C

D



WEST EAST



FARM

A farm for production &  experience



FARM

A farm for production &  experience



A daylighting vertical farming system

Yield :                                   60600 kg/yr

dutch vege consumption:    46 kg /capita/yr

1320 ppl yearly vegetable demand

designed residents number : 216



preparation for the visiting

weekly market

relax & chill

Place for activities (music event) 

ROOF FARM





HOW IS THE RESEARCH APPLIED?



CLIMATE - AIR & HEAT

central air chimney

interlayer

CLIMATE - AIR & HEAT

FARM

DWELLING



CLIMATE - AIR & HEAT

SUMMER

CLIMATE - AIR & HEAT



CLIMATE - AIR & HEAT

WINTER

CO2



An intermediate climate between indoor & outdoor

CLIMATE - ENVELOPE



Facade: single glazing

CLIMATE - ENVELOPE



-clear view
-relatively light weight

mechanical control

indivisual control



Facade: single glazing

cross ventilation

stack effect

CLIMATE - ENVELOPE

Fenestration



Roof: ETFE cushion -Efficient insulation for roof farm

-Defuse sunlight, avoid sun burn, filter ultraviolet

-Light-weight

CLIMATE - ENVELOPE



Water collection

CLIMATE - ENVELOPE

rainwater

irrigation water storage
(thermal mass)

filtered grey water

toilet 

sewage



Rooftop Vertical Farm The Interlayer Dwelling

Communal  Atrium



WHERE EACH PART OF THE BUILDING COMES TOGETHER



Interlayer Dwelling Roof FarmingAtrium



BALCONIES TO THE SIDE CORRIDORS

lift



EXTENDED BALCONIES 

FOR VISITORS & RESIDENTS







CONNECTION BETWEEN 2 ROOFS



RENDERINGS



FORMED A EAST TO WEST PASSAGE









horizontal connection

rooftop farm

MORE THAN THE ROOF



vertical connection

MORE THAN THE ROOF



Farm Shop

MORE THAN THE ROOF



Communal vertical garden for residents 

MORE THAN THE ROOF



Farm Shop

Communal vertical garden for residents 

roof top farm

horizontal connection

vertical connection

MORE THAN THE ROOF





AN INDOOR URBAN SPACE



FLOW OF THE LOAD

HOW IS IT SUPPORTED?

FACADE

CENTRAL
STAIRS

SKY WALK

ROOF

FLOOR



ATRIUM STRUCTURE

skeleton



balconies

ATRIUM STRUCTURE



roof space frame

ATRIUM STRUCTURE



horizontal passage

ATRIUM STRUCTURE



curtain wall support

ATRIUM STRUCTURE



curtain wall support

ATRIUM STRUCTURE



terraces

ATRIUM STRUCTURE



A SHELL THAT HOUSES THE FLOW OF

AIR, HEAT,WATER
CROPS, FOOD

ACTIVITIES
EXPERIENCES

CIRCULATIONS
...



GO BACK TO THE CONTEXT

A BETTER 
BUIDLING PERFORMANCE

& EFFICIENT
MATERIAL FLOWS 

...CREATED
INDOOR URBAN SAPCE

A BETTER SPATIAL
EXPERIENCE

LOCAL FOOD
PRODUCTION

(FEED 1320 persons)



BROADER APPLICATIONS?

. . . 



workflow for value assessment & decision making

spatial & social 
values

CHALLENGIES
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AND ALL MY DEAR FRIENDS.


