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The BRT prototype developed out of the theoretical research and the 
conceptual development of the BRT terminal building. 
The prototype is designed more specifically for the first stage of the BRT 
system in Tshwane        	   							     
   – the Line 1 connecting the northern suburbs with the city centre.			 
						    
The architectural language developed out of the conceptual investigation 
for the BRT terminal building as well as the need to respond to its immediate 
context and the city. It was decided to develop a lower scale structure that 
blends into the urban context – while the entrance is articulated with a steep 
sloping roof. The use of diagonal lines refer to the experience of speed and 
movement. The high entrance becomes a recognisable node within the 
urban context

The design of the prototypical station will continue into the next semester 
and culminate in a finalised design.
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1 1 . 1  P R O T OYPE     DESIGN    

F i g u r e  1 1 - 0 2 :  E l e v a t i o n  [ A ]  o f  t h e  B R T  s t a t i o n  [ S o u r c e :  A u t h o r ]

F i g u r e  1 1 - 0 3 :  P l a n  o f  t h e  B R T  s t a t i o n  [ S o u r c e :  A u t h o r ]
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F i g u r e  1 1 - 0 6 :  D e t a i l  p l a n  o f  K i o s k  [ S o u r c e :  A u t h o r ]

F i g u r e  1 1 - 0 7 :  E l e v a t i o n  [ B ]  o f  t h e  B R T  s t a t i o n  [ S o u r c e :  A u t h o r ]
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F i g u r e  1 1 - 0 8 :  D e t a i l  s e c t i o n  C C  o f 
e n t r a n c e  [ S o u r c e :  A u t h o r ]
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The structural systems and service systems 
used in the BRT station were developed 
along with the terminal building and are 
elaborated on in the chapter 10. The 
following aspects regarding the prototype 
will be discussed: 
a)	 Structural system and material use
b)	 Energy used and harvesting
c)	 Ventilation system
d)	 Water harvesting.

1 1 . 2  Str   u c t u r e  a n d  s y s t e m s

B R T  p r o t o t y p e

F i g u r e  1 1 - 0 9 :  S t r u c t u r a l  c o m p o n e n t s  o f 
t h e  B R T  s t a t i o n  [ S o u r c e :  A u t h o r ]
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1 1 . 2 . 1  S t r u c t u r a l  s y s t e m 
a n d  m a t e r i a l  c h o i c e .

1 1 . 2 . 3  E n e r g y  u s e  a n d 
h a r v e s t i n g

1 1 . 2 . 2  H e a t i n g  a n d 
v e n t i l a t i o n  s y s t e m

1 1 . 2 . 4  R a i n  w a t e r 
h a r v e s t i n g

The structural system and material choice 
for the BRT station focuses on minimizing the 
embodied energy and carbon footprint of 
the station. The materials were also chosen 
according to the framework established 
[refer to section 4.4] and focused on 
materials that are robust enough to 
withstand the high usage of the station.		
		
The station base is a100 mm power trowled 
concrete surface bed cast on soil infill and 
190mm concrete block subwalls. The station 
edge is an insitu cast reinforced concrete 
edge. This approach will contain 46% less 
embodied energy than casting the whole 
station base in concrete, refer to Table 
13-12, pg 287. Local labour will be used for 
the construction that will contribute to social 
and economical sustainability.			 
			 
The ticket office will be constructed from 
concrete blocks. A plastered 240mm cavity 
walls has the lowest embodied energy, refer 
to Table 13-05, pg 283, as well as a high 
thermal mass.				  
	
The roof and envelope structure is a dry 
construction process. The galvanized 
steel structure is constructed out of  
152x89x16kg/m I-beam column and 
beam structures. 	 			 

By tapering the structure 17% 
steel will be saved – lowering the 
embodied energy of the structure 
[refer to Tables 13-16, pg 289].		

		
Only one side of the station is enclosed with 
PMMA sheeting protecting for the commuters 
from driving rain and wind. This materialhas 
a high embodied energy but will be strong 
enough to withstand vandalism.

The daily energy consumption of the station 
has been calculated as 22kWh per day, refer 
to Tables 13-24+25 , pg 293-4. A photovoltaic 
system, 35m2, is integrated with the roof 
sheeting [at 37°  north facing] to provide 
renewable carbon free energy.		
	

The energy will be stored in a 63.9 kWh 
battery bank, this will be store in the 
base of the station under the floor, refer 
to Table 13-26, pg 294.  			 

			 
250mm Ø solar tubes are installed in the 
roofs of the ticket office and change room 
[solartube 2010]. A single solar tube provides 
adequate day lighting for 22 m2 and will 
ensure that less artificial lighting is used during 
the day within the office [Solartube 2010].

The station waiting area will be naturally 
ventilated. As the  commuters will only wait 5 
minutes on average for the next bus it will not 
be energy efficient to cool/heat the waiting 
areas.						   
	
The ticket office will need to be heated 
during the winter, refer to Graph 13-03, 		
pg 296. Heat evacuated tubes [Apricus 2010] 
are fixed to the roof from which very hot 
water is circulated through the rock store and 
concrete wall to provide space heating. The 
water circulates in 20mm copper pipes.		
			 
610mm Ø roof ventilators is fixed in the roof 
of the office to draw air through the 1.5 m3 
rockstore into the office [ Turbovent 2010]. 
One ventilator has a exchange rate of		
6150 m3 /hr will mean that the office 	
will have an air change rate of 0.5 per hour 
[Turbovent 2010]. 

Water will be collected from the station roof, 
for the toilet. Four 5500l  water storage tanks 
[JOJO tanks  2010] is positioned under the 
station floor to store 20 kiloliters, refer to Table 
13-28, pg 295. This will provide enough water 
for the toilet, while a waterless urinal will be 
installed to minimise water consumption.	
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1 1 . 2 . 5  C a r b o n  f o o t p r i n t  & 
E n v i r o n m e n t a l  R a t i n g

The carbon footprint and embodied energy 
of the prototypical station structure has been 
calculated and compared to a Rea Vaya 
BRT station in Johannesburg.

Figures used in the calculations were taken  
from the material analysis in section 4.4, 		
pg 124.

The “Switch” prototype has a 42 % lower 
embodied energy and carbon footprint per 
square meter than the Rea Vaya BRT station.	
		   
The total embodied energy of the Switch 
prototype is 1 249 956 MJ [Table 11-01] while 
the Rea Vaya station has a total of 1 108 540 
MJ [Table 4-02].

This can be attributed to the size difference 
of the two stations [158 m2 - Rea Vaya; 305 
m2 - Switch], as the Switch prototypical station 
needs to be bigger to accommodate the 
high number of commuters from the northern 
suburbs in Tshwane that will be using the 
system.

G r a p h  1 1 - 0 1 :  C o m p a r a t i v e  s t u d y  o f  t h e  e m b o d i e d 
e n e r g y  a n d  c a r b o n  f o o t p r i n t  o f  t h e  S w i t c h  p r o t o t y p e 
a n d  R e a  V a y a  S t a t i o n  [ S o u r c e  A u t h o r ]

G r a p h  1 1 - 0 2 :  C o m p a r a t i v e  s t u d y  o f  t h e  e m b o d i e d 
e n e r g y  o f  m a t e r i a l  u s e  c o m p a r e d  t o  t h e  w h o l e [ S w i t c h 
p r o t o t y p e  a n d  R e a  V a y a  S t a t i o n ]  [ S o u r c e  A u t h o r ]
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An Environmental rating assessment has 
been done for the Switch prototype. The 
Green Star Office Rating Tool was used and 
adapted to rate applicable aspects of the 
design.					   

Aspects assessed by the tool that were 
deemed not applicable were removed from 
the assessment process in an effort to give a 
fair rating. 
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This assessment does give one a fair idea of 
the performance of the Switch prototypical 
station, though one must keep in mind that 
this tool focusses on office buildings and does 
not necessarily assess the appropriate design 
aspects.

The BRT prototype performs very well in terms 
of energy consumption, indoor environment, 
water conservation and public transport 
accessibility.

The design process focussed on the 
minimisation of material use - which has led 
to a low carbon footprint and embodied 
energy [refer to Graph 11-01].  This is not 
necessarily reflected in the rating assessment, 
which shows that a sustainable intervention 
has many more aspects to focus on.

Yet the fact that the  BRT prototype scores a 
five star rating shows that the Green Star SA 
rating tools do focus to mitigating climate 
change as well.

T a b l e  1 1 - 0 2 :  E n v i r o n m e n t a l  a s s e s s m e n t  s u m m a r y  [ S o u r c e :  A u t h o r  - 
b a s e d  o n  t h e  G r e e n  S t a r  S A  -  O f f i c e  V 1  r a t i n g  t o o l ]

 
 
 


