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Figure 79 : BOUKUNDE I - perspective view from

south-west

—————— basement entrance

------------ circular concrete columns @ 10'8" centres

--------------- basement lecture hall 1-10

----------------------- glazed curtain wall building envelope



UNIVERSITEIT VAN PRETO
UNIVERSITY OF PRETO
RETO

W YUNIBESITHI YA P

ymmmmmmm b e

RI
RI
RI

>

supplementary floor sl.llrface area

stone clad entrance retaining wall - removed

/
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supplementary support columns

Bo de ass curtain wall - removed

nt lecture hall 1-10 - retained / re-used

retrofit - space plan
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IVERS
= vunisesiThl L RREAULE footprint extended beyond existing
stair to accommodate new personnel elevator
and exhibition space beyond

Figure 81 : BOUKUNDE II basement - perspective
section view from south-west (overlaid with

BOUKUNDE I)

existing air-conditioning room wall to be broken
out to form wide passage / exhibition space in
concert with existing basement passage

removal of infill walls made possible by virtue of
concrete structural beams that distribute loads  [--------------
to column loading points

------ to building core via new basément circulation
axis - as per BOUKUNDE I basement €

existing basementamphitheatre with connection :

\

retrofit - space plan - béa "
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The starting point is at the most neglected sector of the current building - being the western basement area. The reconfiguration of the
hvac system - from primarily a central mixed-air system to a hybrid of geothermal heat exchange, displacement air-conditioning and

natural ventilation will afford the opportunity of relocating- & scaling down the bulk of the current system. This action will create the

opportunity for new circulation paths to develop from the derelict nether-regions of Boukunde.
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existing air-conditioning room wall to be broken
out to form wide passage / exhibition space in
concert with existing basement passage

isting air-conditioning equipment for lecture
lls 3-3 & 2-6 to be relocated to residual
rage space adjacent to passage

isting air-conditioning equipment for studios
berelocated to new air-conditioning room at
ent level
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Figure 82 : BOUKUNDE II basement & air- b
conditioning layout - perspective view from west [)
(overlaid with BOUKUNDE I) &
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- personnel eleva s

existing exhibition &

storage space
existing ce =

conditioning room

existing-amph

- existing lecture hall 1-10

new air-conditioning room

- existing air handling
chambers

BASEMENT LEVEL:

The intention is to open up a line of
sight from the buildings core to the
south & west. The 2 new basement
spaces will be designated as
circulation / exhibition space. The
west break-through will be via the
existing central air-conditioning room,
which will be relocated to a new
external construction. The south break-
through will travel under the existing
3rd year studio (east) between north-
south grid lines 15-17. The 2 spaces
will connect at the buildings central
circulation node comprising the
existing main stairwell and a new
personnel elevator.

GROUND FLOOR LEVEL:

/' The entire facade is opened up to

improve the daylight factor and
connect visually with lynnwood road to
the south. The 3rd year studio (west)
space is extended to the south above
the new air-conditioning room, and
around to the west - overlooking the
amphitheatre. The existing air
handling chambers located at the
south-west corner of the building on
each level remain in place as transition

points for conditioned air.

W spatial re-orientation - BOUKUNDE 111



additional space extends around the
western facade and connects back into

The studio spaces are all extended

FIRST FLOOR LEVEL:
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2nd year studio (eas
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the building using the existing western

fire escape as a point of entry. The

extension also draws out to beyond
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from south-west - first floor level

Figure 85 :
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new construction - including a new

134

external eastern fire escape.

iew from south-west - second floor level

Figure 86.:perspe
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existing hvac equipment room --—--------------- - o ot

""""""""""" < %ent excavatio N
N - ! existing-ground floor
\ S

existing lecture hall 1-10
(& surrounding locales)

new hvac equipment room erv-are:

a

new basement breakthrough aew ground floo
(between gridlines 15-17)
geothermal ground loop embankment

new external circulation path
(along sloped fall to basement level)

S e
fihrough & circul
I‘Hiin i \\ )

new ground floor structure

new internal circulation path
(connecting the existing west & south)

existing main entrance podium

R circulation routes
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>

new 1st floor south flank  ---------------m-ommmoo oS

new internal circulation path
(connecting east, west & south)

existing 1st floor passage @~ = -ootommooemooooosn SR

existing main entrance podium -—----emeemeemioeeo e Arp<mm---=

existing 1st floor east crit hall ~  -----------omm—o

new 1st floor extension toeast @ - Tl
crit hall

"The height of the building was limited to three stories sgethat | 89 : 23 B circulation routés
h i

108

r
than being forced to use the elevator..." (Brand. 1994:179)

people could use the stairs and meet in the stairwell, rat

new mezzanine extension above
east crit hall

existing 2nd floor passage

new personnel elevator

existing 2nd floor store room (broken
through to passage)

existing volume above lecture hall 3-3
projector room (broken through to
store room)

new 2nd floor west flank

existing amphitheatre .. L
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- TOTAL ADDITIONAL FLOOR AREA : 164m?
DESIGNATION : EXHIBITION SPACE

Figure 91 : perspective plan vie

retrofit - structure

TOTAL ADDITIONAL FLOOR AREA : 252m?
DESIGNATION : HVAC PLANT ROOM

outh-west - basement floor level
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DESIGNATION : 3D PRINTING LAB SPACE
TOTAL ADDITIONAL FLOOR AREA : 498m?

TOTAL ADDITIONAL FLOOR AREA : 130m?
DESIGNATION : STUDIO SPACE

south-west - ground floor level

Figure 93 :
Figure 94 : perspe
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TOTAL ADDITIONAL FLOOR AREA : 140m?
DESIGNATION : EXHIBITION SPACE

9J4NIONJ}S - }HJOJU}DJ

Figure 95 :

TOTAL ADDITIONAL FLOOR AREA : 1024m?
DESIGNATION : STUDIO SPACE

Ffrom south-west - first floor level

vie

Figure 96 :
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TOTAL ADDITIONAL FLOOR AREA : 190m?
DESIGNATION : EXHIBITION SPACE

h-east -

rom-sout

Figure 97 : p

TOTAL ADDITIONAL FLOOR AREA : 1024m?
DESIGNATION : STUDIO SPACE

Figure 98 : p
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ADDITIONAL STUDIO/LAB SPACE EXHIBITION SPACE (formal)
Basement 0m? 284m?

Ground floor 768m? Om?

1st floor 1024m? 150m?

2nd floor 1024m? 190m?

RESULTANT STUDIO/LAB SPACE EXHIBITION SPACE (formal) EXHIBITION SPACE (informal)
Basement 0Om? 284m?2 190m?2 (amphitheatre + store room)
Ground floor 1428m? 172m?2 60m?2 (passage ways)

1st floor 1724m2 300m?2 110m?2 (passage ways)

2nd floor 1724m? 190m?2 800m?2 (1st year studio + passage)

The 3D printing lab would be run by the 5th year students - whose studio is adjacent to the new
facility. The lab itself, is therefore seen as supplementary 5th year studio space and allocated

accordingly.

The resultant spatial quotas have been added to the existing space plan in an open format which
does not specifically demarcate areas for the various tertiary levels within the Department. If the
new studio space were to be allocated according to proximity - the following approximate

assignments would result:

1st Year - 140 within 1724m?2 = 12.30m?2 / head
2nd year - 130 within 1164m2 = 8.95m2 / head

3rd year - 100 within 1028m?2 = 10.28m?2 / head
4th year - 80 within 560m2 = 7.00m2 / head
5th year - 60 within 400m2 = 6.70m? / head

142
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"Concrete is treated like nuclear

power: we try not to think about
decommissioning.” (Brand. 1994:126)
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27 x 7" (178mm) thick concrete panels

will be removed from between the

southern facade columns.

Panel Surface area:
5520mm x 3048mm = 16.82m?2 each

Panel Mass = approx. 6880kgs each
(based upon a bulk density of

2300kg/m? for in-situ concrete)

During construction almost 186 tonnes of concrete will be cut from the buildings southern facade & brought to ground level. The method -
being proposed for effecting these incisions is thermolancing - as opposed to mechanical cutting (using a combination of circular saws & ®
percussion drills). The process of using heat energy to cut through concrete instead of brute force and abrasion-based techniques would ..:,
be less disruptive to functional continuity within the building due to less noise & vibration produced. 'Ia
Regardless of the cutting method used - the intention would be to reduce the production of rubble waste and dissect the panels into b
uniform concrete 'sub-panels’ to be redeployed as building block units. This 'disassembly' of the facade - as opposed to destruction - 0
would also reduce the carbon footprint of the building works as approx. 186 tonnes of rubble would not have to be trucked away from e
site. 146
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The entire building facade is punctuated with 60mm diameter shutter holes which are
Spaced at approx. 760mm*horizontal cé€ntres & 670Mmm vertical ¢entres. Each‘panel would®
be divided into sections generally in accordance with this shutter hole 'grid'. Accordingly,
20 sub-panels of approx. dimensions - 580mm x 1350mm x 178mm thick would be

rendered from each facade panel. ® ® ® ° ®
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Each sub-panel has a mass of approx. 320kgs.
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"Concrete is second only to water as the worlds most heavily consumed sub

ce." (Br 1994:125) 147
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b LRI N2 m) thick concrete panels will be removed from the eastern- & western facades.

Panel Surface area:
East = 45.87m2 / West = 18.61m?

Panel Mass:
East = approx. 18 780kgs / West = approx. 7 620kgs

6100mm

eastern facade

5350mm

o

e}
3050mm

western facade

The new building works would produce approx. 518.62m?2 of concrete 'facade' that would be re-used as building block units. The

designated unit dimensions of approx. 1350mm x 580mm x (178/152mm) thick could vary without affecting the their application, and

30mm variance in block measurements has been factored in for their use in this scheme.

D retrofit - alterations - skin
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1 The wall panels are all of the same

I

: general construction, with walls to the
: south being 1" thicker than those on

: the 3 remaining facades.

EXISTING WALL PANEL:
- 10mm thick cement plaster
-6/7" (152/178mm) thick mesh

reinforced in-situ concrete wall panel

INSIDE

QUTSIDE
=
=

152mm thick:
U-value : 2.90 (W/mZ2.K)

Thermal Decrement : 0.69
Figure 100 : Detail Section - Boukunde II wall panel Thermal Lag : approx. 4 hours
178mm thick:

U-value : 2.68 (W/mZ2.K)

hermal Decrement : 0.60

J
-
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- =

hermal Lag : approx. 5 hours

tions - skin

1

-~

Y

The re-deployment of the concrete panels will be in accordance with their inherent thermal capacity and the areas of the new 2

construction that would benefit most from these qualities. Thus, the thicker panels with a greater capacity to exclude unwanted heat in 'a;

summer, and to reduce the extent of this penetrative heat - will be used on the north-, east- & western facades. The remaining panels &
will be used on the southern facade (basement level), and as landscaping / retaining / ballast structures. 149
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Boukunde III proposal is to achieve a
significant improvement in natural
light disbursement throughout the
building. The execution of this ideal
comes primarily via the southern flank,
which is broken through and extended,
resulting in a translucent elevation

facing Lynnwood road.

Based upon the surface finish of the
material being proposed to render this
translucence - there will be a light
reflective component that will affect
the pedestrian & vehicular traffic
passing by the buildings south facade.
Given the law of reflection - angle of
incidence = angle of reflection - the
figures indicate the potential
hazardous glare that could result off
the western facade in the mid- to late

afternoon during winter.

This would be indicative of specular
reflection - typically from a hard
polished surface such as plate glass. If
one were to replicate the envelope of
Boukunde I in the new facade
proposals, then this form of reflected

glare would have to be accounted for.

0 shadows & glare - BOUKUNDE Il
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The reflective glare off the southern

facade alone would only be a factor

3 during the summer months - peaking
"= at the solstice. The solar altitude
during early morning- & late afternoon
hours would result in an incident angle

- sufficient to produce glare off the

\ glazed facade.

Due to the fact that Lynnwood road
traffic flow is bi-directional and fairly

evenly weighted in terms of directional
volumes throughout the day - a glare
attenuation strategy will have to
accommodate both easterly- &

~7 westerly traffic flow, and do so at all

times that there is a risk of reflected

glare.

[
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0 shadows & glare - BOUKUNDE Il



but not much from other elements in the immediate vicinity.

Figure 106 : overshadowing profile - new west facade

Figure 105 : overshadowing profilé - new east facade
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PRETORIA, SOUTH AFRICA (Direct Only)
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Table 33 : Incident Solar Radiation (annual) - Boukunde III facade - EAST & WEST

Widm*

5E0

<80

420

250

320

240

160

[TOTAL MCGNTHLY SOLAR EXPOSURE - direct ! no refle ction

The graphs facilitate a comparison
between the eastern & western facade
proposals in terms of the amount of
solar radiation incident upon them
during the course of the year. Both
facades will experience a more
consistent exposure during winter
months, and a greater magnitude -

albeit less consistently - in summer.

The magnitude of variation and
respective location different will
determine whether a significantly
varied approach is applied in

ultimately resolving the 2 elevations.

FRETURIA, SOUTHAFREA

AVAIL
MCNTH Whim2
Jan 118043
Feb 107549
Mar 136774
Apr 1dioi G2
Mary 185742
Jun 185244
Jul 19546585
B 186277
Sap 163402
Qe 134059
M 10EET0
Dac 115249
TOTALS ATED94E

E&ST FACADE (Exposed Area: 51080 m2

AVEG
SHADE
43%
43%
3%
b5%
b5%
ba%
bt
b5%
Bt
49%
49%
45%

INCIDENT
Wh'm2 TOT.Wh
41650 2136550
373 180d4s21
454449 Z3ng4az
40116 20d 5e2
44455 ZRaREad
3605 1836778
40535 20506
4375 231233
4703 Z30G6nE2
44850 222445
Jaze 200503
43724 XP2ea12

ABSCREED
Wh'm2 TOT.Wh
Jd4a3 1F76ae
11 158646
3ETa 1877
J330 1GERaE
3653 166315
2813 145538
J3d4 17 (630
FE00 1836235
b= 2l 200205
J7ES 181501
331 1658358
JA5 166336

TRAMSMITTED
Wh'm2 TOT.Wh
31345 1598755
27e86 1427616
34801 1F7easy
T2 1528550
Rara 16766535
20213 1E36E5D
111 1535674
R0 1652605
JEIF0 1801642
FiTed 172350a
X710 15152149
FEE3 1677020

WEST FACADE (Exposed Area: 200.70 m2)

INCIDENT

AVG

SHADE Wh'm2
51% 25145
57 % 24208
52% Fa0g
50% 2735z
50% 35456
50% oo
50%. 42585
50% 38535
51% J623d
51% 259486
5% 15245
55% 2030

ABSORBED TRANSMITTED

TeTWh Wh'm2 TOTWh Wh'm2 TOT.Wh
S122074 2123 43251 124 56 Frohdea
i 2 20440 415837 1717 FE005
G47a247T 2w 551424 Zi51a 47a0d14
5571564 224 455500 19864 4 OEGEGGS5
TEIIAEG J2 GE67EG 27ear Sria0s2
g1 2e522 JEE G aG0a 20876 Se02 35
G6TE2E5 3545 Te2054 3T G261 25
FE4a55] J1=4 G51614 29rar 5656138
T E0aG J065 G2ddia 2626 S4Z37ES
52933 213 434581 1od Bs FPETRED
405053Y 1635 J3Ecaa 14164 2853325
4273670 176 356603 15267 3113048

From the detailed breakdown of exposure values it can be seen that the eastern facade will experience greater incidence of solar radiation per

m? than the west due to its longer period of exposure, however the greater surface area of the western facade results in a far larger total

transmitted load being brought into the open, contiguous volumes of the new construction.

01 solar exposure - BOUKUNDE |11
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The figures illustrate the extent of
= | diurnal overshadowing that will be
. applicable during the longest- and
shortest days of the year. This

- protection of the new exposed skin

: Sl
</ elements will be supplemented by new

screening elements, as well as pre-
existing natural features of the site.
(*see technical annexure for

development & incorporation)

01 seasonal overshadowing - BOUKUNDE Il
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