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BACKGROUND

LAND & BUILDING REGULATIONS UNDER SOVIET SOCIALISM
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Typical Master Plan of Soviet Housing Complex “Khrushchyovka” (Low-cost Apartment
Building) - A Master Plan Located in Tallin, Estonia
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Urban Regulations
Private property is eliminated. All land is in control
of the central state.
Behavioral Premise
Everyone should be spending their time outside in

communal environments (working, eating,
socializing, etc.).

Hence, the barest minimum of indoor-living space;

and the maximum of outdoor public space (but
lacks of spatial qualities).

“Khrushchyovka”

Unofficial name for a type of low-cost apartment
building which was developed in the Soviet Union
during the early 1960s.

Initiated by Nikita Khrushchev, Chairman of the
country's Council of Ministers from (1958-1964).

Khrushchev’s mission: building many houses
quickly.
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BUILDING TYPOLOGY OF “KHRUSHCHYOVKA”

Concrete Panel
“Khrushchyovka” as Low-cost

The Maximum of Outdoor
Apartment Build

The Barest Minimum of

Public Space (but Lacks

Indoor-Living Space.

Tomsk,

ing in

of Spatial &
Environmental Qualities).

Russia
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*KHRUSHCHYOVKA” IN WARSAW: TWO PERIODS OF DEVELOPMENT

1. “Khrushchyovka” Housing Complex in Nowa
Praga District

2. “Khrushchyovka” Housing Complex in
Szmulowizna District

Old Town of Warsaw

- Site Location




URBAN CONTEXT

*KHRUSHCHYOVKA” IN WARSAW: TWO PERIODS OF DEVELOPMENT
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5- Storied Concrete Panel Khrushcheyovka Built Prior to 1964 in Nowa Praga District,
Warsaw, Poland

Building Typology of “Khrushchyovka” in
1960-1964 (Nikita Khrushchev’s Regime)

5-storied building.
Prefaricated concrete panel or brick materials.
Small area of living space.

11-Storied Concrete Panel “Khrushchyovka” Built After 1964 in Szmulowizna District,

Warsaw, Poland

Building Typology of “Khrushchyovka” in
1964-1982 (Leonid Brezhnev’'s Regime)

> 5-storied building.
More considerations to the climate context.
Prefaricated concrete panel or brick materials.
Small area of living space.



SITE CONTEXT

*KHRUSHCHYOVKA” AROUND THE SITE AS THE ANTITHESIS OF
OUR OPEN SPACE TYPOLOGY
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SITE CONTEXT

GREEN & OPEN SPACES AROUND THE SITE AS OUR SITE POTENTIALS
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SITE CONTEXT

HISTORIC LAYERS OF URBAN LANDSCAPE & URBAN FABRIC

Map from 1939 (with Overlayered Site)

Current Existing Map (2021)
Things to be Considered as Design Guidelines & Principles:

Change of Urban Fabric

Change of the Shapes of Urban Blocks
Change of Street Structures

Change of the Shape of the Site
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TYPOLOGY DIFFERENCE

A
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“Krushchyovka™ courtyard typology
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“The Overlay” courtyard typology
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Challenges found in the affordable socialist housing :

1. Non-human friendly scale
2. Lost sense of locations

3. Lack of sound insulation
4. Low ceiling

5. No elevator

©. Little heat insulation

“The Overlay” sustainable design solutions :

1. Human-friendly scale

2. Sense of place, belongings, and locations
3. Good heat and sound insulations

4. Lift and safety

5. High celilings

e (N

SAINT-GOBAIN



et F

f’/ E |
ARCHITECTURE
STUDENT

i SAINT-GOBAIN




—

SITE ANALYSIS | S ANT-GOBAIN
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CILMATIC ROTATION GRID HERITAGE TO PUBLIC SPACE GRID

HERITAGE TO STATION GRID PUBLIC SPACE AXIS GRID
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SITE PLAN DEVELOPMENT
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HISTORICAL AXIS

NATURAL AXIS



SITE PLAN

Skaryszewska

LEGEND
(1 WHEVE!

@ Retails

@ Cafe

@ Lobby & Lounge
& Game Room

@® Toilets

@ Gym

©® Drop Off

@) Office

@ Co-Working Space
{§ Existing Apartment
@ Semi-Private Park
@ Access to Deck
@ Bicycle Room

@ Urban Park

Berka Joselewicza
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{® Heritage Area

@ Office

@ Archive

@ Museum

") Cafetaria

7)) Event/ Exhibition Area
7% Library

7% Study Room

2 Cinema

7% Restaurants & Cafe
7 Urban Farming

7 Train Station

7f) Parking Lots

79 Apartments

&9 School
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SAINT-GOBAIN

SUMMER ACTIVITY ZONE WINTER ACTIVITY ZONE




ZONING

residential

provide good housing integrated
with public transportation ,and
designs that support residents to
get a good quality of life.

public transportation

provides integrated accessibility to
connect residents with the nearest
station

revitalization residential

restoring and upgrading the existing
residential building to improve the
residents quality of life

revitalization

gives new function to the heritage
building as a mixed use building while not
changing the facade and characteristic of
the heritage building itself

park

providing outdoor communal area with a
green area that plays as a connector and
air purifier for people to have a better
quality of life

AY2YA

theater / entertainment

provide entertainment facitilities that
support living balance of play and
work that enhance the fun in the area
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cafe & restaurant
cafes and restaurants that gives

opportunities for local vendors to sell,

also enhancing commmunal area

SAINT-GOBAIN

N7

urban farming

semi-indoor green area that also
function as education, promoting
urban farming and also gives

better quality of living for the area
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ACCESSIBILITY e _mm”ﬁhk

Target :

1. Increase Visitor

2. Increase Spending / Revenue o
3. Efficiency and Productivity Y .

4. Transofrmation of Venue : Rejuvenation some existing, |
reassignment or redevelop Iy \ /
5. Clean, Comfortable, and Safe open space 4
6. Accessibility and Connectivity |
7. Investigate key Players
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Big Moves : 9
Transformation N4~
1. Infill new program MY

Refocusing on New Vision

1. Rezone, Reassign existing cultural

2. Harmonize diverse cultural spots with the nature
elements
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Integrated Masterplan
1. Efficient, Coordinated, Functional framework to
operate

Legible and Visitor Friendly
1. Clear direction, Comfortable, and Safe pedestrian
2. Seamless and Integrated Transportation

Diversity and Extend Target

1. Multigenerational Entertainment, International
Visitor

2. Unigue and Existing forms that extend interest and
length of stay

Sustainable and Green
1. Water and Energy Scheme
2. Landscape improve microclimate

Space for Gathering

1. Human scale space that are condusive for events
and human interaction

2. Embrace the Heritage




ACTIVE FRONTAGE & PEDESTRIAN FRIENDLY

_— SAINT-GOBAIN

‘Creates continuous, | oA Y ¢ | Encourage active and \

~ physically segregated e SN .\ @07y permedlld |
- cycle tracks when motor eia S ASMENEAUEERF L. § frontage-rather than |
- vehicle speeds area. e R R . § | blank compound walls |

figiterthian 30km/h P ve T8 e i to improve safety.  /

Provide street trees
and covered

walkaways to make
walkinng pleasant even

during hot months.
Ensuring that lighting is

B present to increase

y  safety at night.

Street design ensures
safety for cyclists by
reducing carriageway
speeds or creating
seperate cycle tracks. A
complete network,adequate
shading elements and

_ smooth surfaces.

11 o 0 o 1 1'~
CONNECTIVITY TO ACTIVE FRONTAG 5| 1
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PUBLIC TRANSPORT




BUILDING TYPOLOGY

VOID FOR NATURAL SGG TRIPLE HEATING & COOLING SOLAR PANEL CONNECTING FLEXIBLE RAINWATER COLLECTION
GREEN ROOF DAYLIGHT & AIRFLOW GLAZED GLASS SYSTEM ON THE ROOF SECOND FLOOR DECK SUN SHADING AND REUSE
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SHOPS UNDERGROUND BREATHING BASEMENT PUBLIC PLAZA VISUAL BARRIER POROUS & WATER-EFFICIENT LOCAL FRUIT TREES FOR
AS ACTIVE FRONTAGE = PARKING SPACES FOREVENTSAND TO EMPHASIZE SENSE LANDSCAPES FRUIT HARVEST
SOCIALACTIVITIES OF LOCATION

AND THEATER

JOGGING TRACK
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OUTDOOR SPACES
TO SUPPORT HEALTH
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INSULATION MATERIAL
TO PROTECT FROM VEHICLE
& TRAIN NOISE
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drop-off entrance heritage building entrance
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first floor deck

public park
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heritage building extention urban farming
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DORMITORY - DESIGN PROCESS

) SAINT-GOBAIN

1. Site & Building Volume 2. Grid Overlay (orientation and accessibility) 3. Mass Division (control daylight)



GROUND FLOOR PLAN / N

SAINT-GOBAIN
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TYPICAL FLOOR PLAN . v . 'y / SAINT-GOBAIN
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UNIT DISTRIBUTION

STUDIO TYPE 2 BR TYPE

2.70 5
1.00 1.70 5.40
1’ 090 360 L, 090
{ 1
balcony " 2:35 ; sl
1:53 sqm T
< bedroom 1
° B M 530sam
living/ kitchen! g
Bl o dining /
~ % £ .o 8.00sgm < fa
Vi, R T a4 eeelie—
) -
BU== . !‘dﬁ - bathroom
o A— - cc- b living/ kitchen/ dining
o B ® < 8.10sqm
®_ i - = ¢ |@.
Capacity: 1 person Capacity: 2 person T
Area: 12 sqm ' Area: 23 sqm
: : 2 BR PLAN
Total unit: 260 STLURIOPLAN Total units: 90
0 1 2 5m 0 1 2 5m
B N
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STUDIO UNIT

2.95

csoe

.70

1.70

1.00
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STUDIO PLAN

5m
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2 BEDROOM UNIT

5.40
3.60

0.90

0.90

“bathroom

1391 sqri~—__ |
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2 BR PLAN
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RESIDENCE PROGRAM & FACILITY
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HERITAGE BUILDING DESIGN PROCESS 1N

SAINT-GOBAIN

1. Reuse the Heritage Building 2. Building Volume 3. Control Daylight and Connecting Program
(maintain old building or preserve) (transition of old and new)



HERITAGE REHABILITATION

Building Rehabilition &
Reestablishmens
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Roof Natural Lightings &
Preserving Heritage Roof

Structural Exposure
by Translucent Material

Heritage Building
Emphasization with
Detached Structures
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@ Entrance Hall

@ Office Museum

(3) Meeting Rooms ~ (9) Cafetaria

(4) Main Stair Event / Exhibition Space

@ Entrance hall @ Library
@ Toilet / Service @ Study Room
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WINTER SCHEME

HEATING AND COOLING STRATEGY

Solar Spesific Heat Demand

Decrease by Solar Chimney : In the

Score Of 12.43 (m?2a)
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According to the thermal study

that solar chimney can

SUMMER SCHEME

help the building to decrease
the spesific heat demand
down to the number 18

%.
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SOLAR PANEL & RAIN WATER RE-USE
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PROCESS

A 4

RE-USE RAIN WATER AND GREY"

OUTDOOR HYDRANT

INDOOR HYDRANT

URBAN FARMING

URBAN PARK

SPRINKLER
SOLAR PANEL WATER TANK WATER BOILER
SOLAR PANELS PHOTOVOLTAIC PANELS SOLAR PANELS
ON THE ROOF  ON THE ROOF ON THE ROOF

GREEN ROOF ‘ @E ;
+ IRRIGATING PLANTS ' i

FIRE PROTECTION.

r r
: :
| EXTERIOR SHADING SYSTEMS gt sk : P
PROVIDE 60.80% SHADING
P |/ WI’"
; Ij \\“"‘ Tt
SUN PROTECTION. %A ._
el et el el T ATHETHY |y
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SOUND PROTECTION e ' . bl ‘
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|

RAIN WATER USED FOR
TOILET FLUSHING =
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SOLAR PANELS
ON THE ROOF

SOLAR PANELS
ON THE ROOF
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RESIDENCE HEATING SYSTEM
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-Let the sun in or block it out depending on the climate change. e
-Insulation to reduce heat loss or summer heat gains.
-Smart systems to improve and moisture the building changes.
-The insulate and provide weather defense to control the distribution
of daylight and to the aesthetics of the space.
X P A

Solar Chimney

Solar Panel
Air Heat Pump
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e i el o T
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Daily Activities
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-Fire Resistant

-Very Good thermal insulation.

RESIDENCE ACOUSTIC SYSTEM

-Excellent acoustic properties in terms of noise absorption.

-low vapour resistance,good water vapour penetrabllity.

-Environmentally friendly and hygienic.

1:200

25m

SOLAR PANELS
ON THE ROOF

.

PHOTOVOLTAIC PANELS

ON THE ROOF
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INSULATED FACADE

N

NATURAL INSULATED

INSULATION WITH MINERAL
WOOL MULTIMAX RW 65 dB

N

INSULATED SLAB

NATURAL VEGETATION
RW 10 dB

INSULATION WITH MINERAL
WOOL MULTIMAX RW 65 dB

1

P

SOLAR PANELS SOLAR PANELS SOLAR PANELS
ON THE ROOF ON THE ROOF ON THE ROOF
N PN INSULATION WITH MINERAL
d @ @ ; WOOL MULTIMAX RW 65 dB

SOUND ABSORB/NG SUSPEND
ED CE/L/NG AKUSTIC TP/ Fi'W 23
el e e e A

HOUSING TECHN CAL DE VICES AND THE LIFT

<:-~( it
, l [§eatien
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RESIDENCE VENTILATION SYSTEM

a )
-Control glazing limit energy gain while ensuring good natural NATURAL VENTILATION SYSTEM
lighting indoors.
-Minimizing heat loss and maximizing natural light is a priority that N
goes hand-in-hand with controlling solar gain to limit excessive heat NATURAL CROSS VENTILATION
build-up inside premises. s
-Can Reflect up to 80% of the sun’s energy, thereby reducing the
need for air conditioning.
L FRESH AIR FROM PLANTS A

SOLARPANELS ~ PHOTOVOLTAIC PANELS SOLAR PANELS MECHANICAL VVENTILATION WITH SOLAR PANELS SOLAR PANELS
ON THE ROOF ON THE ROOF ONTHEROOF_ RECUPERATOR __ _ONTHEROOF ON THE ROOF o gam
! @ y < : < ' > HEAT EXCHANGER O < >
N, K R
EXTERIOR SHADING SYSTEMS e Sl
PROVIDE 60-80% SHADING i i - el 5
,"'“\‘. Wrr —
: D : ?TF.FF.'F R =~ o SGG ECLAZ RW 29 dB s &~
Seae I \ Spas el ~|er{ g( 5l F"WW (
e pnrtatat et ver ient e Py FAEA il ! it i x i .\-.i=
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LIFE CYCLE ASSESSMENT

e

) SAINT-GOBAIN

Energy Water Materials
40.23% 56.28% 39.91%

Base Virtuzl Energy Improved Virtual Energy =
Case for Comfort™ ase for Comfort™
@,“:c e - é RraaR,
— 'WORLD BANKBROUP /A E e
Creating Markets, Creating Opportunities Loh /-’ . g

ot . Operational CO, Savings
@ Hezating @ Heating Fans Heating Pumps # Cooling » Cooling Fans 7559 tCOZ/Year

Cooling Pumps e Refrigeration @ Home Appliances » Ceiling & Vent. Fans Common Amenities

Lighting o HotWater Water Pumps @ Cooking
ENERGY (KWh/m'Year)

| Water Savings
Net Carbon Emissions: 5.5 tCO2e/Yaar/Apartment ool 1 09580 m3/Yeal'

Base Improved Offsite
Case Case Offset

Embodied Energy Savings
8456.75 GJ

Utility Cost Savings
0.07 M PLN/Year

S
B
i

| o

‘i
o Offsite Offset @ Refrigerant @ FuelDil » Coal e LPG e Natural Gas e Diesel » Electricity
CARBON EMISSIONS {tCQO-e/Year)

Thermal Energy Saving for District Cooling
161.80 kWh/Year

Base mprove (el B > . ey ﬂ-._ ) 1/ "j & 1 7/ (NS W £ - H i i
e || TRl P> AV Yo' /4 o Thermal Energy Saving for District Heating
s B\ ST N N / VWL V=79 Ve e & | 69.53 kWh/Year
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— 06—
- 1.6
144
@ Shower & Wash Basin Flushing @ Kitchen @» Laundry Cleaning
@ Swimming Pool Irrigation HVAC » Eguipment ® Car Washing
Water (m*day)
Base Improved
Case Case

23067
@ Bottom Floor ® Intermediate Floors Floor Finish ® Roof » Exterior Walls
Interior Walls Window Glazing » Window Frames ® Insulation

EMBODIED ENERGY {MJ/m?)




URBAN FARMING | ol

SAINT-GOBAIN

Poles eat more vegetables a day (477 Q)
than any other country in Europe.

.4“.\ o
=17

reduce food cost MY\ TP D o o @’ e e ‘\;‘w  —
sense of community " & Paprika «" Tomato Pakchoy Lettuce  Broccoli "

| _(PH60-6.54pHE5-6.5 pH7.0 pH5.5-65 pH6.0-6.5
W o Wy

food source
water harvesting

URBAN FARM

1 ' * ‘ THE OVERLAY

solar panel

7

water collection
& filtration

T

grey water

collecting food

N

restaurant
cafe

foodcourt
living unit
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_— SAINT-GOBAIN

» JANITOR ROOM

» FIRESAFETY HYDRANT PER-
FLOOR PLUMBING

» SHAFT

» HYDRANT BOX

» EMERGENCY STAIRS

Typical Floor Plan
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EXTERIOR WALL DETAIL

— — 1.EXTERNAL FACADE LAYER

— ma— ———— o
2.VENTILATION SLOT
3.HIGHLY VAPOR PERMEABLE
MEMBRANE ISOVER DRAFTEX
PROFIL
4 CONSTRUCTION WALL
5.MINERAL PLASTER WABER
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FACADE DETAIL

EXTERIOR WOODEN BLINDS

SGG COOL-LITE® SKN - CURTAIN WALL
PROVIDE ENERGY SAVING , WINTERCOMFORT ,
AND SUMMER COMFORT

E CLAZ ONE Il Ug = 1,0 W/(m2.K) TRIPLE GLAZED

ISOVER AKUSTIC EP3 RW 25 dB

N
L
L

ACOUSTIC CEILING ECOPHON COMBUSION

SOUND ABSORBING SUSPENDED CEILING
ACCOUSTIC TP1 RW 23 dB

PERFORATED METAL PLATE PROVIDES 60-80&
SHADING AND WIND SOLUTION
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GREEN ROOF DETAIL

Soil + Plants

Gravel + Geotextile
Drainage Cell / Membrane

Weber.Dry PUR Seal
Weber.Dry Fabric

Weber.Dry PUR Seal

-Weber.Prime EP 2K
{Weber Floor Outdoor Screed

‘2 » »
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PLASTER e
10-20 MM
PLASTER 7
7
7
BRICK WALL /

-

INSULATION
50MM
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LIME PLASTER AND SILLICONE RESINS

GYPROC 9 MM GYPSUM

E CLAZ ONE Il Ug = 1,0 W/(m2.K) TRIPLE GLAZED
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CEILING ABOVE HEAT & UN-HEATED

...........................................................................................................

FINISHING LAYER OF FLOOR
1.CONCRETE SCEED
2.SEPARATION LAYER

3.ISOVER STROPOTERM

4 REINFORCED CONCRETE SLAB
5.ISOVER STROPMAX 31
6.CEMEN[T--LIME PLASTER

| HEATED ROOM

SAINT-GOBAIN

% UNHEATED ROOM
N

PARTITION WALL

Acoustical ceiling - Ecophon ISOVER MULTIMAX 30
0ODS ACOUStiC PLASTERBOARD
(NRC)
As applicable 0.9
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PARTITION WALL DETAIL

Board joints are staggered
horizontally

Gyproc Hablto 12,5 mm

-

Gyoroc Baseling 12 mm

I = 50mm Rockwoll 80 kg/m® 4

GypFrame C Stud 74mm
(spaced at 600mm
cantres)

Service Hole

CONNECTING SEAL :

1 Gyplrame U Track 76mm

Gyproc Habito 12.5 mm -
Gyproc Baseline 12mm |

N\

(fixeq to soffit or other structural
alements)

|

e Gyproc Habito 12,5 mm e

Gyproc Baseline 12 mm
Service Hole ——

GypFrame C Stud 74mm "“
(spaced at 600mm cantres)

J\‘\ 3

Gyproc Drywall Screw

Gypframe U Track 76mm
{fixed to structural floor)

(8t maximum 300 mm | 122 l

cantres)

/—Gwoc Paper Tape

ProTop Joim

ISOVER AKU-PLYTA UW100 PROFIL FILLER MASS
2X100MM RIGIPS ULTRASIL

PLASTERBOARD 2 X12,5
RIGIPS RIGIMETR

UW100 PROFIL
RIGIPS ULTRASIL
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bathroom
311sqgm
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SOLAR STUDY

) SAINT-GOBAIN

( 1 Year Solar Study ] (

llluminance Analysis ]

Solar Study Start 1 January - 31 Desember o T T o
H:lﬂ?—s.\;hsmm Walls a vﬁm:;snm West a \leﬂ::oﬁlm West a
o \‘\\\p—o o A & 0 0 @ ° e—4 & e @
Allow Access to daylight and views LX) m m i
through WindOWS ’ doorS and partitions_ WWR - Western Walls Window Shades - West Window Glass Types - West
Choosing the products with simulation | o s | it — i =2
or analysis can optimalization the | I R 1 ;| F: o8 : | 2 B ¢
efficiency of building. ) “\M ) e z 2 & )
the BIM 6D simulation allows us to make : | i "
design and operation decisions for the o J o
bUilding, nOt Only for neW bu”dings that 333: = - WWR - Northern Walls - Window Shades - North e Window Glass Types - North
must be, in accordance with current
legislation, NZEB (Nearly Zero-Energy . . . o | |
Building) but also for the rehabilitation of in BIM 6D achieves an energy saving of 50% in g = go————————— = g —————————— =
existing buildings general and up to 13% only by acting on lighting ; (REERzaggss s | B PR OROEOE S -
systems, allowing the decarbonization of buildings t & 8 §
with high energy consumption. - \\‘“ B -
i . | i ®
Also Achieve 300-500 lux for overal better Live , . AUTODESK
Health , Work , and Play in the student dorm. B -

[ Optimalization Study ]

Benchmark Comparison Model History Building Orientation
KWh /e £ T KWh /@ i yr
z 800
o o o uw &
2856 3150 2139 i = & 9 Z =
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400
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3 el E E
g E £ 7 B
a il fﬁ M @ 200
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a Window Glass - East

WWR - Southern Walls

Window Shades - South

Window Glass Types - South

- INSIGHT
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UNIT SYSTEM ANALYSIS

CALCULATIONS

Specific Heat Demand

Transmission Heat Losses: 987.58 kWh/a
Ventilation Heat Losses: 363.79 kWh/a
Total Heat Losses: 1351.37 kWh/a
Internal Heat Gains: 992.93 kWh/a
Solar Heat Gains: 301.35 kWh/a
. Total Heat Gains: 1101.16 kWh/a
» Isover Multimax 30
Annual Heat Demand: 250.21 kWh/a
Specific Heat Demand: 2,53 kwWh/(m2a) |
I e T 1 — i L e e Ll =0l 1 il S Ll S
CALCULATIONS
Overheating
» |sover Akustic EP3
Exterior Thermal Transmittance: 12.98 WIK
Ground Thermal Transmittance: 2.16 WI/K
» |sover Aku-Plyta
Ventilation Transmittion Ambient; 59.00 WIK
Ventilation Transmission Ground: 19.41 WIK
» SGG Triple Glazing Solar Aperture: 224 m2
Climatop Lux
Frequency of Overheating: 0.00 %
Energy efficiency classes
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