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C IT Y  E N G IN E E R S  FOREW ORD

The f i r s t  point I wish to make in introducing this report  is that 
it is based on facts .  It is the result  of four years  of intensive study of 
all  aspects of the structure of the Study A r e a  and the movements of its 
people and veh ic les .  The stat ist ical  date fo r  re lat ing the basic data was 
the 31st Decem ber  1965 and the pro ject ions re la te  to the end of 1985.
The updating of the data since 31st Decem ber  1965 indicate that the 
project ions are  rea l is t ic  and i f  anything, conservat ive .  Unless there is 
a major  c r is is  such as a W or ld  War or  an economic recess ion  of ma jor  
proport ions p r io r  to 1985 the proposals  recommended in this report  
must be implemented.

The proposals  a re  disturbing in their  magnitude - physical ly, 
what in it ia l ly  they w i l l  do to the structure of Johannesburg and finan­
c ia l ly  in respect  of the globular sums of money required to implement 
the pro jec ts .  To  the layman and par t icu lar ly  those whose propert ies  
wil l  be af fected, the proposals  w i l l  be fr ightening and the query  w i l l  be 
raised whether they are  necessary .  The facts rep ly  f i r m l y  in the a f f i r ­
mative  and soc ie ty  must face  up to the fact that its tool, the motor  vehic le ,  
is responsible .  If  soc ie ty  wishes to make an increas ing  use of the motor 
vehic le  in respect  of its many act iv i t ies  then it must face  up to the conse-  

» quences of having to f ind the capital costs involved. I f  it does not wish to
meet  these costs then it must expect s eve re  res tr ic t ions  in the future on 
its use of the motor  veh ic le .

%
G r im  as the picture is of the requirements fo r  the end of 1985, it 

must be rem em bered  that this date is only 16 years  away and the compound 
increase  of the prob lems after  that date to the end of the century and later 
wil l  make the a l lev ia t ion  of the chaotic conditions which w i l l  occur even 
m ore  dif f icult  and m o re  costly.

Decentra l isat ion of the central  c i ty  act iv i t ies  must be encouraged - 
but in te rm s  of an o ve ra l l  Metropo l i tan  Plan. It is doubtful whether decen­
tra l isat ion wil l  occur to any significant extent p r io r  to 1985. Of the 16 mi l l ion 
sq. ft increase  in o f f ice  space expected in the Centra l  A r ea  by 1985, over  four 
m i l l ion  sq. ft  has been erected  a lready,  seve ra l  m i l l ion  sq. ft are  in the 
course of construction, while numerous la rg e  pro jec ts  a re  being planned.
In all, over  10 m i l l ion  sq. ft of the required o f f ice  space is committed in 
known pro jec ts .

We have to face  a future f i l l ed  with prob lems and potential frustrations.  
In the f i r s t  instance we have to obtain the assistance of the Central  Government 
and the P rov in ce .  The assistance requ ired  is manifo ld but f inancial assistance 
and leg is la t ion  to protect  the c o r r id o r  routes p r io r  to the implementation of 
the pro jects  a re  of p r io r i ty .  Regional  and metropo l i tan  planning must be 
placed on an e f fec t ive  footing and the question of the authority to run the mass 

« transit  system requ ires  a decis ion.
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In a young developing country the ava i lab i l i ty  of capital funds at 
al l  leve ls  of government is m in imal .  The public w i l l  be required  to face  
up to the fact that they wi l l  have to pay f o r  the costs through the imposit ion 
of heav ier  taxes.

The public must be made aware of the p rob lems,  the action required 
to meet the prob lems and the implicat ions to themse lves .  The success or 
otherwise  of the implementat ion of the transportation plan rests in the hands 
of the public.

B. L. L Q F F E L L  

C IT Y  ENGINEER

January 1970



S U M M A R Y  O F  C O N T E N T S

„ 1. IN TR O D U C T IO N

kc. P a g e

Current World Thinking

1. Cit ies  throughout the wor ld  are  confronted with the problem 
of an ageing urban area  with a road system designed for  a 
past era.  1

2. Invar iab ly  action is taken only when c r is i s  proportions
have been reached. 1

3. The decis ion on what is to be done rests on the des ires  of 
the people who must be prepared  to face  up to the costs 
involved. 2

4. Balanced transportation plans integrat ing public transport 
and m otorway  proposals  are  essentia l features of t rans­
portation plans throughout the world . 2

5. The accepted purpose of an urban m otorw ay  system is to 
prov ide safe, rapid and o rd e r ly  movement of tra f f ic .  No 
motorway  system can prov ide the ult imate solution to 
t ra f f ic  prob lem s.  3

6. Motorway  standards have been increas ing  with t ime. 3 & 4

7. M ore  use is being made ove rseas  of a i rspace  above 
motorways  and below viaducts. 4

8. The current approach to m otorway  systems in A m e r ic a
is based on the " C o r r i d o r "  concept which meets the
demands of centra l isat ion and decentralisat ion. 4

9. Combined with the Urban Motorway  system is the need 
to create  an ef f ic ient a r te r ia l  link system. 5

10. Park ing  is an essentia l  feature of a transportat ion plan
but the extent of parking must be curbed in c ity  centres .  5 & 6

11. Most c it ies have adopted the duo ra i l  f o r  their  ra i l
rapid transit  systems.  7

12. To date, the m onora i l  has been used only fo r  single
purpose and has not been adopted as a mass transit  medium. 7

13.

*

Exper ience  in other c it ies has revea led  that the introduction 
of a ra i l  rapid system requ ires  an increase  in the number of 
buses operat ing in o rder  to prov ide  an ef f ic ient  feeder  
system to stations. 7

- 14. It cannot be expected that any revo lu t ionary  fo rm  of mass 
transit media can be expected in the fo reseeab le  future. 8
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15. Even with trends throughout the wor ld  to decentra l ise ,  

the central  areas remain  the la rges t  single em p loy ­
ment area.

16. Maximum conflict  between the pedestr ian and motor 
vehic les exists in central  areas and many c it ies have 
taken action to separate the two.

17. Of the various means cone e ived to avoid congest ion 
created by motor veh ic les  in centra l  areas the control 
of parking garages and their  parking fee  structures 
appear to be the most pract ica l .

18. A  public transport system can se rve  e f f ic ien t ly  only 
such areas where there are  reasonable densit ies of 
population and la rg e  work areas.

19. Transportat ion and land use planning must be c o m ­
p le te ly  integrated and idea l ly  this should be on a 
metropo l i tan basis.

20. Considerable  f inancial  aid is g iven by higher autho­
r i t ies  e lsewhere  fo r  the implementat ion of t ranspor ­
tation plans.

21. Buchanan in his report  on T ra f f i c  in Towns has 
s tressed  that i f  soc ie ty  wishes to use its motor 
veh ic le  to an increas ing  extent then soc ie ty  must be 
prepared  to pay fo r  this choice.

The P rob lem s  Confronting Johannesburg

22. Johannesburg, the centre of the r ichest reg ion  in 
the Republic and of a v i r i l e  metropol i tan area 
bursting with development, has the prob lem  that all 
roads lead to it and par t icu lar ly  to its central area.

23. Johannesburg has the prob lem  of commuting movements 
f r om  its twin c i ty  Soweto.

24. Expenditure on development by the pr iva te  sector  is 
soar ing while that of the Council is, and has been for  
s eve ra l  decades, s e v e r e ly  res tr ic ted .

25. The lack of  appreciat ion of the c i ty 's  transportation 
problems by higher authorities l inked with a lack of 
f inance are  the greatest  prob lems which confront - 
Johannesburg.

26. Johannesburg possesses  acute de f ic ienc ies  in respect  
of its present road system, its public transport  system 
and its parking fa c i l i t i e s .  Man power  shortage provides 
a rea l  p rob lem .

9

9

9

9

10

10

11

12

12

12

12

12
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27.

28.

29.

30.

31.

32.

33.

34.

The total population of  the Study A r ea  wi l l  increase
f rom  the 1965 f igure  of 1. 27 m i l l ion  al l  races by
1. 6 t imes to 2. 046 m i l l ion  in 1985 but the vehic le
growth w i l l  increase  st i l l  m o re  by a factor  of 2. 55
t imes fo r  the Whites and 5. 81 t imes fo r  the non-Whites.  13

Veh ic le  tr ips made by Whites are  expected to g row  by 
a factor  in excess of 2. 5 and volumes entering the 
municipal  area  f rom  the north has increased  at an 
average  annual growth rate of l l | % .  See Tab le  1. 2 14 & 15

Natural and man-made topographical features 
dictate the location of the co r r id o r  routes and
many valuable p roper t ies  w i l l  be af fected. 16

The lower ing  of standards of the m otorway  in o rder
to avoid p roper t ie s  which m ay  be valuable now and
not n ecessa r i l y  so in the future is unacceptable. 16.

The question is posed regard ing  Johannesburg's 
future whether it w i l l  be one of  excess ive  cen tra ­
l isat ion or of planned decentra l isat ion and the 
latter  is accepted as the log ica l .  17

If and when decentra l isat ion occurs the prob lems 
of movement of  Bantu workers  are  outlined and 
the question is posed

(a) Where are  the extra 400 000 Bantu expected by 
1985 to be housed and

(b) Who wi l l  be responsib le  fo r  their  transportat ion? 18 & 19

Attention is drawn to the manner in which res ident ia l  
areas wi l l  be af fected by transportat ion proposals  
and to the need fo r  the Council to take action now 
fo r  the fam i l ie s  which w i l l  be displaced.

The metropo l i tan  p rob lems and the heavy burden 
the ra tepayers  of Johannesburg have to c a r r y  is 
a disturbing factor .

19 & 20

20

2. G O A L  O B JE C T IV E  AND P R IN C IP L E S

35. These  are  of v ita l  importance and they cannot be 
summarised without los ing the ir  basic quality 
and value. 22 - 26

3. T R A N S P O R T A T IO N  P L A N  O PT IO NS

36. Modal Split Options

Th ere  a re  four modal split options namely

(1) a l low f r e e  modal choice or
(2) a l low  no modal choice or
(3) accept a modal choice between the above two or
(4) do nothing. 27

( i i i )



a z c

& 28

28

28

29

29

30

& 30

30

31

- 32

32

37. F r e e  modal choice was v ir tua l ly  the situation in 
1965. The continuation of this w i l l  requ ire  a vast 
system of motorways  and a r te r ia ls ,  huge complexes 
of garages and an increase  of bus usage f rom  380 to 
650 bus tr ips per  hour.

38. A  rai l  rapid transit  system could not be justi f ied 
under this system.

39. No modal choice would involve the res tr ic t ion  of 
the use of the motor  veh ic le  as commuting medium 
to the Central  Complex  and only essential d r iv e rs  
would be perm it ted  to enter.

40. A  ra i l  rapid transit system would be justi f ied.
Without a ra i l  rapid system the number of bus 
tr ips would have to be increased  f r om  380 to 1 430 
per  hour.

41. The essential  d r iv e r  tra f f ic  together with the 
com m erc ia l  veh ic le  t ra f f ic  would st i l l  be of such 
proport ions that further motorways  and improved  
a r t e r ia l  routes would have to be provided.

42. This approach is too seve re ,  wil l  encounter 
opposition f r om  the c it izens and w i l l  be impossib le  
to control.

43. The res tr ic ted  modal choice is a com prom ise  between 
the f i r s t  two modal choices, it wi l l  a l low  fo r  certa in  
optional use of the car fo r  commuting and wi l l  just 
just i fy  the introduction of a ra i l  rapid transit  system 
by 1985. This is the se lected modal choice.

44. It would be ir respons ib le  to adopt a do nothing 
option as this would affect the economy of the city 
and the investments made to an extent that the 
cit izens would fo r c e  action.

45. Highway Options

T h e re  are  four options available  fo r  developing the 
highway network of the future, all  of these take 
into account the m otorway  system present ly  being 
developed.

46. The option based on a m a jo r  road or boulevard 
concept and no motorways  wil l  f ragment  the city 
to an unacceptable extent.

47. The second option is a complicated extension 
of the present m otorway  system which will  
remain  as the spine and consequently the chief 
tra f f ic  c a r r i e r  and w i l l  be inadequate fo r  this 
purpose.

( iv)
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48. The third option involves the creat ion of a new
m otorway  system with prov is ion  fo r  public t rans­
port  in its right of way to the latest standards and 
which wil l  have connections to the present m o to r ­
way at a l im ited  few  points. 32

49. The fourth option is that of adapting the third 
option to that of the co r r id o r  concept which is
the se lected option. See 3. 2. 1. 32

50. Public Transport  Options

Public  transport  options are  d i r e c t ly  re lated to the
modal split options. 32

51. In respect  of ra i l  rapid transit  systems there is the 
choice of the options between monora i l  and duorail ,  
type of track and type of wheel and locat ion above
or  below ground. 33 - 34

52. E levated structures create  an environmental 
prob lem  in heavi ly  developed areas such as the 
centre of the c i ty  and in such areas the underground
has many advantages. 33 - 34

53. Park ing  Options

In the parking po l icy  options, considerat ion is given 
to the control  to be exe rc ised  ove r  the p rov is ion  of 
parking in buildings and the parking to be prov ided  
by the Council f o r  both long-per iod  and short-  and 
med ium -per iod  parking. 34 - 36

4. THE PRO PO SED  HIGHWAY P L A N

54. Genera l

The res t r ic ted  modal choice in respect  of t rave l
within the Central  Com plex  has been selected as
the des irab le  taking into account the economy of
the city, poss ib le  decentra l isat ion and f lex ib i l i t y
beyond the design yea r  of 1985. 37

55. The transportat ion plan has been designed on a 
peak hour estimated to be 65% of the 7 a. m. to
9 a. m. volumes. 37

56. The transportation system layout se lected is to 
make the present m otorway  system a distr ibution 
system and to p lace transportat ion c o r r id o rs  around
it. 37

57. The main e lements of the plan fo r  the design year  
1985 are  a system of motorways  to be built in some 
of the c o r r id o rs ,  a system of underground ra i l  rapid 
transit  l ines and anc i l la ry  features such as the recon ­
struction of m a jo r  roads, the p rov is ion  of park & ride 
fac i l i t ies ,  parking garages  and express  bus and feeder
bus se rv ic e s .  37

(v)
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58. Natural and man-made features (F ig .  4. 1) have 
dictated the co r r id o r  pattern (F igu res  4. 2 F and 
4. 3) but neverthe less  a number of alternatives 
were  invest igated be fore  the final system was 
se lected and these are  descr ibed  (F ig .  4. 2)

59» H nothing is done to provide relief, the capacities 
of the existing streets will be far below the 1985 
volumes.

60. Even with the proposals recommended for improve­
ment to the major road systems, capacities in 
certain areas will still be 5% and more below the
1985 volumes (Table 4.  1). 39

61. Widths of c o r r ido rs  va ry  f r om  120 to 185m
(400 to 600 ft) to accommodate a motorway with a 
wide central median for possible public transport routes 
or alternatively reversible lanes (Fig. 4. 5).

Motorways
62. The standards applicable to the motorways take into 

account safety of movement, speed, protection of capa­
cities and the future expansion of such capacities 
within the corridors.

63. System interchanges are 5 km (3m) apart and inter­
changes to the local system 1. 2 km ( {  mile) apart.

64. The proposed motorways will form a box around the 
Central Complex. The box together with the existing 
motorways M l and M2 will reduce the number of 
vehicles which use the surface streets in the Inner 
Cordon Area, Braamfontein and Hillbrow by 13 000.

65. The motorway proposal involving an extension west­
wards of M2 and six new motorways M3, M4, M5,
M6, M8 and M10 are described (Fig. 4. 6 and Table A1
of Appendix). 42

66. The total length of the motorways is 56. 8 km
(35. 3 miles) and the cost is estimated at R233. 8 million 
at the prices and costs ruling in 1969.

Major Roads
67. Major roads are the backbone of the highway system 

and their capacities require to be protected by preven­
ting large generators or attractors of traffic to abut
on them. The number of cross roads need to be reduced 
to a minimum and service roads provided where possible.

(vi )
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69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

68. In Johannesburg the main a r te r ia l  roads bas ica l ly  
fo rm  a gr id  of about 1. 5 km (1 m i le )  - the accepted 
standard fo r  m a jo r  roads.  They  should be designated 
as m a jo r  roads and their  rights of way increased  in 
width to 38 m (120 C f t ) . (F igu res  4. 7, 4. 8 and 4. 9).

P roposa ls  fo r  1985 are  set out in Tab les  A2, A3 and 
A4 in the Appendix.

The estimated cost based on 1969 f igures  is R86. 0m

There  wil l  also have to be a number of short loca l  
road improvements  and these are  also set out in 
Tab les  A2 - A4.

Some of the m ore  ambitious of these are  descr ibed.

5. PROPOSED P U B L IC  T R A N S P O R T  P L A N

Facto rs  which must be taken into account in considering 
a ra i l  rapid transit  system are  set out and the chief of 
these are  the comfort  and se rv ic e  to passengers .

The Proposed  System

Of all  the options poss ib le  that of the duo-ra i l  with 
stee l  tyred wheels running on stee l, underground in 
heav i ly  developed areas has been selected.

The high density areas  and the main work places 
inside the Centra l  Com plex  are  the main areas 
requir ing  s e rv ice .  The proposed system has taken 
into account the outlying areas now and in the future 
to be served  and the outlying routes are  f a i r l y  f ixed.  
Severa l  a l ternat ives  are  poss ib le  within the Inner 
Cordon A rea .

Two systems a re  to be d iscussed to i l lustrate the 
type of layout and the magnitude of costs but it is 
considered that a ful l feas ib i l i t y  study should be 
conducted at an ea r ly  stage by experts in this f ie ld  
of transportation and consequently no f i rm  re com m en ­
dation is to be made.

The proposed ra i l  rapid transit  system with one 
poss ib le  layout in the Inner Cordon A rea ,  is shown 
in F ig .  5. 1 and is descr ibed  in the text.

The 1985 System

The 1985 system is confined to the Centra l  Complex  
with short extensions outside it.

46

46
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47 - 53
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56
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79. In the Central Complex  the routes have been located 
as far  as poss ib le  under roads and the stations a re  at 
about 900 m etres  (3 000 ft )  centres .  The tunnels a re  to 
be 3.75 m etres  (12.5 ft) in d iameter .  Stations wi l l  be 
at least  120 m etres  (400 ft) long and the marshal l ing  
yards w i l l  be at Robinson Deep.

80. Maximum grades of 3% upwards and 4% downwards 
have been adopted. A v e ra g e  train speeds wi l l  be 
near ly  4. 2 km per  hour (26 mph) when al lowing for  
a 20 second stop at each station.

81. The system w i l l  be fo r  the White race group only.

82. As  mentioned there  are  two layouts which have been 
investigated fo r  the Inner Cordon A rea .  The details 
of the f i r s t  cannot be summarised  and must be read
in the text. Its total length is 23. 6 km (14. 7 m i l e s )  57

83. Features  of the proposa ls  a re  the integration with 
park and r ide garages and bus routes, the depth of 
the stations (due to topography) and the t ra v e l  t imes 
v i z .  7 minutes f r om  Houghton Golf  Course ,  6 j  minutes 
f r om  P a rkv iew  Golf  Course,  5| minutes f r om  the 
Rosettenv i l le  Corner ,  3^ minutes f r o m  M ay fa ir  Station
and the same t ime f r o m  Ber t ram s  (Tab les  5. 1 5. 2). 57

84. Passengers  expected to alight in the morn ing peak 
two hours total 32 300 at the C om m iss ioner/H arr ison  
St station, 16 000 at the Jeppe/Von W ie l l igh  St Station 
and 13 500 at Selby.

85. The scheme is est imated to cost R116 m i l l ion  at 
1969 costs.

A l ternat ive  Layout in I. C. A.

86. The alternative is descr ibed  and i l lustrated in 
F ig .  5. 2. Its total length is 26. 0 km (16. 1 m i le s )
and its est imated cost is R124 m i l l ion .  61

Passenger  Volumes

87. Basis fo r  est imation is that 47% of the optional 
car d r iv e r s  w i l l  be converted to public transport.

88. Details  of the volumes are  too dif f icult  to summarise
c r i sp ly  and the text should be read. 63

Marsha l l ing  Yards  and Inter Line Connections

89. 12 hectares  (30 a c r e s )  of land wi l l  be required fo r  
this purpose at Robinson Deep. A l l  l ines w i l l  have 
to connect to the southern route in o rder  to use 
the fa c i l i t y  at Robinson Deep.

56

56

56
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V

Bus Feeder  System

90. F ig .  5. 3 shows the fe eder  areas draining towards the 
various stations. Certa in  buses wi l l  d ischarge passen­
gers  at the stations and turn around fo r  the return tr ip, 
others w i l l  p roceed  to the Centra l  A rea .  Outlying bus 
depots wil l  requ ire  future consideration.

Comparison of 2 Systems

91. These  are  set out and require  to be studied 65

Running Costs

92. No attempt has been made to est imate running costs. It 
is expected that fa res  w i l l  cover  running costs but not 
interest  and redemption of the capital costs. A  guide to 
interest  and redemption costs per  passenger  m i le  is p r o ­
vided in Table 5.4. If  capital costs are  to be redeemed 
f r om  revenue it would cost approx imate ly  16^ cents and 
13c to make the journey  to the Centra l  A r ea  f rom  Houghton 
Golf  Course and Rosettenv i l le  Corner  respec t ive ly .

Comparison  With Other C it ies

93. Comparisons of networks of the London Underground, 
the Bart scheme at San F ranc isco ,  Stockholm, Pa r is  
and Toronto  are  made and i l lustrated in F igures  5.4
and 5. 5 and Tab le  A5 in the Appendix. 67

94. The comparison revea ls  that stations in the centre of 
the c ity  should be c lo se r  and that by 1985 the system 
proposed fo r  Johannesburg is in te rm s  of population, 
reasonable.

In ter im Pe r iod  1970 - 1985

95. The fac tors  requir ing  immediate  action in the inter im 
per iod  include the prob lems of the exist ing s e rv ic e  and 
certa in  of the term in i .

Bus ways

96. Two  schemes to ass ist  bus movements  on the north­
western  and the southern routes are  descr ibed  in 
detai l and i l lustrated in F ig .  5. 6

97. The north-western  p ro jec t  envisages the use at peak
hours of  a lane r e s e rv ed  fo r  buses only against the 
d irect ion  of the t ra f f ic  in the one-way  pa irs  of M e l le  
and B iccard  Sts and Sauer and Simmonds Sts. Details 
requ ire  to be studied in the text. 69

( ix)
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4
98. The southern p ro jec t  envisages the construction of 

an e levated bus route f r om  Tro jan  into the Central  
A r e a  terminating at the Vanderbi j  1 terminus. 71

'V

99. The pro jects  include improvements  to the term in i  
fo r  the northern se rv ices  and the southern serv ice .  
F o r  the f o rm e r  p roper t ies  w i l l  have to be purchased 
in P r i tchard  Street (F ig .  5. 8) and fo r  the latter a 
deck erected  over  Vanderb i j l  Square. 71 - 73

100. T e rm in i  fo r  non-White s e rv ic es  w i l l  requ ire  
further study. 73 - 74

6. C A R  P A R K IN G  F A C IL IT IE S

101. Fac i l i t i e s  in the centre of the c i ty  a re  requ ired  fo r  
long-per iod  parking (a l l  day), fo r  m ed ium -per iod  
parking ( 1 - 4  hrs)  and short-per iod  parking up to 
one hour fo r  the quick purchase or  business v is it . 75

102. Fac i l i t ies  fo r i long -pe r iod  parking need not be in 
the heart of the city. M ed ium -per iod  and short- 
per iod  fac i l i t i e s  should be as they re la te  to shopping 
and business vis i ts  v i ta l  to the economy of the city. 75

103. Outside the central area  the p rov is ion  of adequate 
parking is essent ia l  fo r  a l l  act iv i t ies . 75

L o n g -P e r i o d  Park ing  P o l i c y

104. Capacit ies  of streets  to handle t ra f f ic  to and f r om  
parking fac i l i t ies  is of v i ta l  importance. 75

105. The parking prov is ions  of the Town Planning Scheme 
are not adequate in most  cases and where sufficient 
parking is not prov ided in a building then a contribu­
tion of money to a parking fund should be required. 76

Centra l  Complex

106. Long-per iod  parking is to be eventually prohibited on 
al l  streets  and the Centra l  Com plex  to be div ided in 
three  zones - A ,  B & C (F ig .  6. 1). 75 & 76

107. Basic standards adopted to be 0. 7 spaces per  100 sq. 
m e t res  (1 000 sq. ft )  o f g ross  o f f ice  area  and 0. 5 
spaces per  100 sq. m e t res  of other non-res ident ia l  
f l o o r  area. 75

Park ing  Zone A
•

*

108. Park ing  Zone A  is the re ta i l  core  in which the Council 
has a l ready  adopted the po l i c y  that there should be no 
further parking. Deve lopers  of new buildings should be 
required  to pay the Council to p rov ide  this parking in 
te rm s  of  the standards. 76
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Park ing  Zone B

109. Park ing  Zone B is the area surrounding Zone A  and 
includes the o f f ice  core .  In this zone the parking 
spaces in a building on a site of or in excess of 
1487 sq. m etres  (15 000 sq. ft )  should be equivalent 
to 0. 5 spaces per 100 sq. m e tres  of non-res ident ia l  
f loor  space. Where o f f ices  are  included the excess 
of 0. 2 car spaces per  100 sq. m etres  should be met
by a cash donation to the Council to prov ide  this space. 76 & 77

110. Where the sites are  sm a l le r  than 1 487 sq. m etres
no parking may be prov ided  in building and the cash 
contribution to the Counci l w i l l  apply. 77

111. Buildings with res ident ia l  space must p rov ide  fo r  
0. 5 parking space per  dwel l ing unit and fo r  one
space per two rooms fo r  hotels. 77

Park ing  Zone C

112. Zone C is the outer zone of the Centra l  Complex.
Park ing  in buildings must be in te rm s  of the standards 
fo r  non-res ident ia l  use prov ided  the site is 1 487 sq. 
m e tres  or m ore .  Res ident ia l  buildings w i l l  be r e ­
quired to prov ide  parking space at the rate of one space
per  dwel l ing unit. 77

113. Where parking space is not prov ided  to the required 
standard then the cash contribution factor  appl ies.
At present this works out at R1 000/parking space
on the basis that the cost of land is excluded. 77 & 78

Outside The Centra l  Complex

114. Further study is necessa ry  but the fo l low ing a re  some
of the in ter im  measures  proposed :-  F o r  reta i l ,  6 spaces/
100 sq. m etres  (gross) ; o f f ices  and industries 2.0 spaces/
100 sq. m etres  (g ro ss ) .  See Tab le  6.2 and 6.3.  78

M ed ium -per iod  parking

115. There  is a need fo r  a c learcut short- and medium-
per iod parking po l icy  as the p rov is ion  of these f a c i l i ­
ties are  v i ta l  fo r  the economy of the city. 79

116. P ro v is ion  should be made per  100 sq. m e tres  of f loo r  
space; 0. 2 spaces f o r  o f f ices ,  0. 5 spaces f o r  re ta i l
and 0. 1 spaces fo r  other non-res ident ia l  uses. 79

117. Long-per iod  garages  are  to be sited on the f r inge  of 
the I. C .A .  , m ed ium -per iod  at s trateg ic  positions 
within the I. C. A. and shor t -per iod  at kerb  side 
involv ing an extension of m e te r ed  areas .  Outlying 
park and r ide garages a re  important features of the
plan. 80
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118. Park ing  spaces required,  based on the standards 
outlined, together with the de f ic ienc ies  a re  g iven 
in Tables  6. 5 and 6. 6 re spec t i v e ly  fo r  long-per iod  
and short -per iod  parking.

119. The parking garages  a re  shown in F ig .  6. 2 and 
summarised  in Tab le  A  7 of the Appendix.

120. The costs to e rec t  garages  in the Centra l  Com plex  
are  estimated at R36 m i l l ion  and the land st i l l  to be 
purchased w i l l  cost R6m. Tab le  6. 7.

121. The garages  a re  descr ibed.

122. The park and r ide garage fa c i l i t ies  are  estimated 
to cost R22. 58 mil l ion.

123. No recommendations a re  made regard ing  the p r o ­
v is ion  of parking fa c i l i t ies  outside the Centra l  
Complex.  These  w i l l  be handled in the continuing 
study.

124. Truck loading should be on-s i te  whenever poss ib le  
and the m e te red  areas fo r  on -s tree t  parking should 
be extended.

80 - 82

82

83

84 - 88

88

89

89

7. T R A F F IC  ENGINEERING, ED U C AT IO N  
AND E N F O R C E M E N T

T ra f f i c  Control

125. The ob ject ives  of the plan include not only a l lev iat ion 
of congestion and reduction of t ra v e l  t ime but also 
road safety.

T ra f f i c  Contro l  Dev ices

126. The recommendat ion by the Chief  T ra f f i c  O f f i c e r  that 
invest igat ion be made to im prove  the ex ist ing system 
of signals and the introduction of computer control is 
endorsed.

127. T e le v is ion  surve i l lance at se lected key  intersect ions 
and g rea te r  use of veh ic le  actuated signals are  
recommended.

Regulations

128. The design, siting and c l e a r -m e s s a g e  of al l  t ra f f ic  
signs is essential

129. To  obtain maximum use of exist ing fac i l i t i e s  "No  
stopping" regulations must be extended both in 
cove rage  and time.

90

90

90 & 91

91

91 & 92
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130. Park ing  w i l l  have to be banned on most  a r t e r ia l  
roads in the Centra l  Complex,  m ore  loading bays 
prov ided  and al l on -s tree t  parking in the Central  
Complex  should be gradually  converted to short- 
per iod parking and control led by m e te rs .

Enforcement

131. Ways and means must be found to ove rcom e  the 
manpower shortage and v igorous continuous cam ­
paigns initiated to en force  the regulations.

132. The need to promote  a v igorous continuing cam ­
paign of educating the public in regard  to their  
responsib i l i t ies  as d r iv e r s  is re i terated .

T ra f f i c  and Transportat ion  Engineer ing

133. The transportation plan, co lossa l  as it is,  is not
a static document but w i l l  be required  to be expan­
ded to meet  the situation a f ter  1985. Continuation 
of  the studies is essential .

Operat ional  T ra f f i c  Engineering Branch

134. E v e r y  possib le  means must be used to maintain 
e f f ic ient use of present and future road space.
To  achieve this a T ra f f i c  Engineer ing Branch must 
be established and details a re  prov ided  of s im i la r  
units overseas .

135. The Branch would be requ ired  to c a r r y  on with the 
co l lect ion and analysis of statist ics and to initiate 
studies.

136. A l l  plans and proposals  which af fect  the road system 
initiated in the pr iva te  and public sectors  should be 
examined and approved by the Branch.

Public  Transport  Operat ional T ra f f i c  Engineer ing Section

137. The establishment of such a sect ion in the Transport  
Department is recommended.

Continuing Transporta t ion  And Land Use Study

138. This is considered to be essentia l  and to be handled 
by the Fo rw ard  Planning Branch. Repeats of the 
or ig ina l  surveys on a sm a l le r  sca le  w i l l  have to be 
put in hand and analysed.

139. On the land use side, the eventual fo rm  of the c i ty  
must be decided on, the Centra l  A r e a  requ ires  
part icu lar  study fo r  the purpose of e f fect ing im p ro v e ­
ments and eventually  a Comprehens ive  P lan  fo r  the 
whole c i ty  prepared .

92

92

92

93

93
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95

95

95

96.
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140. A  great  deal of t ime and money has been spent in 
compil ing a l l  the stat ist ical  background - this
in formation must be continually updated. 9b

8. P R O G R A M M E  OF  D E V E L O P M E N T

P r io r i t i e s

141. It is accepted that the implementat ion of the plan 
cannot be financed f rom  Council 's  resources .
Negotiat ions fo r  a f inancial fo rmula  w i l l  be
protracted.  In ter im measures  essential.  97

142. P r i o r i t i e s  are  protect ion of the c o r r id o rs ,  exact 
definition of c o r r id o rs  where  development 
p ressures  are greatest ,  a second opinion be 
obtained, improvement  to public transport  system 
and feas ib i l i ty  study of ra i l  rapid transit,  m a jor  
roads and parking garages and ea r ly  acquisit ion of
land. 97

Estimates

143. Costs a re  based on present day p r ices ,  expected

144.

costs and estimated costs w i l l  double in 12 years .  

9. F IN A N C E

Summary Of Capital Requirements.

Fac i l i t i e s  Not F inanc ia l ly  Sel f-Supporting

98 & 99

Highways : Motorways 233. 8m
M ajor  Roads 86. 0m
T ra f f i c  Engineering 5. 0m R324. 8m

Public  Transport  : Ra i l  Rapid 124. 0m
Inter im  Measures 5. 7m R129. 7m

Tota l  Capita l Cost (Not  se l f -support ing ) R454. 5m

Fac i l i t i e s  F inanc ia l ly  Self-Supporting

Park ing  Garages  : Centra l  Complex 42. 0m
Park  & Ride 22. 6m R 64. 6m

Tota l  Capital  Cost (Self -Supporting) R 64. 6m

(xiv)
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145. The sect ion dealing with present f inancial  fac i l i t ies  
s t i l l  has to be completed.

Recommendations Of Various Commiss ions

146. The Borckenhagen Committee  recommended b r ie f ly  
that higher authorities would contribute 50% of the 
costs of highways, that the T ransvaa l  P rov in ce  would 
reta in al l l icence  fees  and Johannesburg would keep 
veh ic le  reg is tra t ion  fees  and should consider rates 
on buildings. This of no rea l  value to Johannesburg.

147. The findings of the Schuman Committee  have not yet 
been published.

148. The M ara is  Com m iss ion  recommended  that the 
present  contribution to the National Road Fund should 
be substantially increased  and that la rge  expenditures 
and bold thinking should be embarked on. Expenditure 
on road building should keep pace with growth of national 
economy and mass transit  studies should be put in hand. 
Decisions f r om  the Government are  awaited.

Financial Requirements

149. Highways: Requ ire  an annual expenditure of R21. 32m 
on 1969 p r ic es .  Addit ional sources of revenue which 
w i l l  increase  annually a re  necessa ry  and should be 
der ived  f r om  highway users .

15°* Public T ra n sp o r t : Is revenue producing but this is 
l im ited  to cover ing  running costs i f  fa res  are  to be 
kept low. Requ ires  an annual expenditure of  R9m.
Loan funds could be entertained prov ided interest  
and redemption can be obtained f r o m  additional 
sources of revenue. In ter im  measures  requ ire  
R0. 63m per  annum.

151. Park ing  Garages  : A r e  revenue producing and can be 
f inanced f r o m  this source. Considerat ion should be 
g iven to the establishment of a parking authority to 
o v e r com e  loan prob lems.

Poss ib le  Sources of Revenue

152. An annual revenue of R21.95m wil l  be necessa ry  for  
per iod 1970 - 1975 and this w i l l  increase  to R30. 6m 
in 1985.

153. R a te s : An increase  of l c  in the rand w i l l  br ing in 
R5. 8m per annum approx imate ly .  It is  l ik e ly  that an 
increase  of up to 1. 5c in the rand w i l l  be necessa ry  by 
1985 and the increases  could be staged. This  increase  
should be used to f inance the ra i l  rapid transit  system.

(xv)
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154. Park ing  F e e s . The f i r s t  ca l l  would be to finance
the parking garages .  An increase  in f ees  is overdue 
but it is unlikely  that revenue f rom  this source can
ass is t  other pro jec ts . 107

v 155. Loans are  a f i r s t  class way of f inancing p ro jec ts  
provided revenue is avai lable  to redeem  such loans. 107

156. Subsidies a re  out in te rm s  of present Government 
po l icy  and even i f  the po l i c y  is r e v e r s ed  the G ove rn ­
ment would requ ire  to ra ise  the money  f r o m  road 
users . 108

157. Road To l ls  se ldom occur in urban areas except 
where  expensive bridges and tunnels a re  erected  
and to l l  co l lect ion points planned and erected.  They  
a re  not considered to be feas ib le . 108

158. P e t r o l  T a x  is at present 13c of which 6c is allocated 
to the National Road Fund. An increase  in the tax 
would mean that the road user  would pay fo r  the 
fa c i l i t i e s .  It is est imated that a 2c in crease  i f  a l l o ­
cated to Johannesburg would bring in R2m. M ore  could 
be obtained i f  a rea l is t ic  fo rmula  was to be applied. 109

159. Veh ic le  L icences .  It is est imated that Johannesburg
w i l l  co l lec t  about R l .  3m of the R6. lm  paid fo r  l icences  
in 1969/70 f inancia l  year .  L icences  are  increas ing  at 
6% per annum. If l icence  fees  were  to be doubled and 
the additional money al located to Johannesburg approx i ­
m ate ly  R6m would accrue in this way. If  a straight R40 
was added to l icence  fees  then R l l m  would accrue to the 
Council. 109

160. Vehic le  Reg is trat ion .  The amount is neg l ig ib le  and 
this source is d iscarded. 110

161. Motor  Veh ic le  Purchase Tax.  An additional 5% tax
on the purchase p r ic e  of a l l  veh ic les  would br ing in 
about R3. 5m per  year . 110

162. Genera l  Purchase  Tax.  This  should not be considered. 110

163. L oca l  Income Tax.  An impos it ion  of this tax would catch
the people l iv ing  outside the c i ty  who use the Council 's  
fa c i l i t ies  fo r  getting to work.  I f  an ave rage  of RIO per 
y ea r  per  working person  was to be le v ied  some R2m 
would accrue of which R i m  would be fo r  highways. 110 &

164. D irec t  Road P r i c in g  is s t i l l  a conception and is un-
l ike ly  to work. 111

%
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165. The proposed sources of  revenue fo r  meet ing the 
annual costs of R31 .7m per year  a re  summarised  
on Page  112.

166. It is est imated that the White population under 
exist ing p r ices  w i l l  spend about R3 200m on their  
cars  in the next 15 years .  The proposed highway 
pro jec ts  w i l l  requ ire  R320m in the same per iod 
or  10%.

167. With the proposed l icence  fe e  and pe tro l  tax 
increases  the a ve rage  m oto r is t  would pay about 
R118 per  year  in taxes. In Brita in  the average  
m otor is t  pays about R190.

168. The above proposa ls  a re  al l  dependent on Centra l  
Government or  P ro v in c ia l  Government approval.

112

113.

113

113.
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T R A N S P O R T A T IO N  P L A N  

1. INTRO D U CT IO N

1.1 Current Wor ld  Thinking On Transportat ion Systems

1.1.1 The dilemma of ci t ies

Cit ies  are for  people! A statement which at the beginning 
of the ZOth Century could wel l  be true. Cit izens in that era  could ex ­
pect a full and sat is fy ing l i fe  of partic ipation in social,  cultural and 
recreat ional  act iv i t ies  in addition to those of normal l iving and working. 
Today, and in fact for the past three or  four decades, philosophers,  
and others as well ,  are  wondering whether c i t ies  are  for  motor vehic les 
or fo r  people. Man has created a tool which may well become his master 
in most of his act iv i t ies .

"C r i s i s  planning" is a much used planning term . It is ve ry  
apt, because a study of past planning action in most of the cit ies of the 
world  revea ls  that in genera l  this action has occurred  only when c i r cu m ­
stances have reached cr i t ica l  proportions and became intolerable to all 
sections of the people and to all leve ls  of government.

Cit ies  a re  faced with the d i lemma of an ageing urban area 
with a road system designed for  a past era.  Around their boundaries are 
to be found mushrooming urban areas containing the homes of the upper 
income c lasses who are  main ly  multi car owners requir ing the city to 
prov ide them with the means to t rave l  by car f rom  their areas of r e s i ­
dence to their places of work and p leasure within the cit ies.  These 
prob lems confronting ci t ies  have been appreciated by enlightened higher 
government leve ls  ove rseas  and a regional or metropol i tan approach to 
the transportation prob lems is the rule rather than the exception.

The problem confronting Johannesburg today is whether to 
a l low the c r is is  to develop or to take action to the cost of its ratepayers 
f rom  which they wil l  reap only part ia l  benefit. The question can wel l  be 
asked "can a sat is fac tory  solution ever  be a ch ie v ed? " .  No ci ty in the 
world  has found a solut ion. Exploding populations and car ownership 
are  far  outstripping the e f forts  of public authorities no matter  how r e ­
sourcefu l ly  they are  tackl ing the prob lem s.

On the other hand no responsible  authority in this modern age 
can contemplate sitting back and lett ing matters  get so out of hand that 
even an a l lev iat ion of the mounting prob lems let alone a solution becomes 
eventually humanly and f inancia l ly  imposs ib le .

The current thinking is to be discussed broadly and br ie f ly  
under f ive  main headings narncly:-

1'he des ires  of the people 
Road networks and parking 
Public transport 
Land use and related factors  
Financia l  issues.

1.



1. 1. 2 The des ires  of the people

Theo re t i c a l l y  it is the people  who should establish their 
ob ject ives  or goals fo r  the ir  city. It is  their  respons ib i l i ty  through 
their  actions, their  part ic ipat ion and their  votes to ensure that action 
is taken to achieve these ob ject ives .  However ,  it is only in recent 
decades that Centra l  and State Governments throughout the world  
have not been dominated by ru ra l - e le c ted  representat ives  and the 
a f fa i rs  of the ci t ies  have consequently suffered.

The cit izens of the United States of A m e r i c a  with a high 
standard of l iv ing  have chosen a ca r -o r ien ted  way of  l i fe  and have 
been prepared  to pay fo r  it. In Europe with lower  standards of 
l iv ing  the emphasis has been on ef f ic ient and convenient public trans­
port  systems.

In the Republic of South A f r i c a  an increas ing  proport ion of 
the c it izens through their  actions a re  fo l low ing the A m er ican  pattern 
of requir ing the motor  car to be their pr inc ipal  mode of travel .
Others,  on the other hand, a re  c lamouring fo r  a m ore  ef f icient 
public transport system.

Cit izens,  however,  cannot be expected to appreciate  the 
enorm ity  of the prob lems they are  creat ing  through the ir  des ires  
and demands. It becomes the task of  the planners through study, 
resea rch  and pro ject ions into the future to indicate the problems 
that w i l l  have to be confronted, the steps to be taken to meet  these 
prob lems,  the f inancial  implicat ions involved and the upheavals that 
wil l  be caused to environments throughout the c i ty  by the implementa- 
tation of the pro jec ts .  It is at this stage that public partic ipation is 
of such v ita l  importance.  In A m e r i c a  where  c it izens are  required to 
vote to p e rm it  the loca l  authority to ra ise  money f o r  m a jo r  pro jects ,  
the ir  d es ires  can be f r e e l y  ventilated.

F o r  the m a jo r i t y  of car  owners,  costs to a certa in  l e v e l  and 
a degree  of congestion a re  of secondary importance.  They  res is t  the 
poss ib i l i ty  of changing to public transport  and it is only when costs 
and congest ion become into lerable  that they a re  p repared  to consider 
a change of mode. This state of a f fa irs  is now occurr ing  in Am er ica ,  
despite  the inherent des i re  to use the automobile. Cit izens are  deman­
ding m o re  ef f ic ient public transport  systems including mass transit  
media  to which are  integrated "P a rk  'n R ide " ,  "K is s  'n R ide" ,  and "Bus 
'n R id e "  fa c i l i t ies .  T ranspor t  authorit ies both in A m e r i c a  and e ls e ­
where are  now ensuring that the ir  pro jects  cover  a co-ord inated system 
of motorways ,  m a jo r  streets ,  co l lec to r  streets  and ef f ic ient public 
transport  systems.

It can be accepted that motorways  do not obviate the need fo r  
public transit  and conve rse ly  an ef f ic ient public transit system does 
not obviate the need fo r  motorways .  Both are  necessa ry  to serve  all 
the functions of a growing city.

Peop le  today a re  demanding high standards fo r  their  travel .
The rrutor car prov ides  the ideal of comfort ,  convenience and v ir tua l ly  
a door to door s e rv ic e .  A  public transport  system must attempt to 
reach this standard as c lo se ly  as poss ib le  i f  people are  to change 
their  mode of t ra v e l  f r om  the motor  car.
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Unacceptable res tr ic t ions  on the use of the pr ivate  car 
l inked even with subsidization of fa res  cannot e f fect  a change of 
mode unless there  is e f f i c iency  and comfort  in the journey by 
public transport.

Peop le  are  l a r g e l y  f ick le ,  se l f - cen tred  and la zy  and there 
can never  be certa inty that an attract ive  public transport  s e rv ic e  
w i l l  r e c e iv e  the support it d ese rves .  This  is i l lustrated by a recent 
poll  in Los Ange les ,  the most car  or iented c ity  in A m er ica ,  where 
there was an overwhe lm ing  vote in favour of the construction of an 
underground system. A  subsequent probe of those who voted in 
favour revea led  that they had done so in hope that the neighbours 
would use the underground in p re fe ren ce  to their  cars and thus give 
the voter  a f r e e r  journey  to his destination - by car.

It is apparent that the des i res  of the pr iva te  car owners 
must be balanced against the des i res  of others and also considered 
in te rm s  of what is f eas ib le  or  des irab le  fo r  the whole city. It is 
doubtful whether the des i res  of the people  of the G rea te r  Johannesburg 
A r ea  are  any d i f ferent f r o m  those in comparable  c it ies in other parts 
of the world.

1. 1. 3 The road network and parking

This sect ion of the report  w i l l  cover  only matters  affect ing 
motorways ,  the main a r te r ia ls  and parking.

(a) Urban m otorway  system

The accepted purpose of an urban m otorway  system is to 
prov ide  safe, rapid and o rd e r ly  movement of t ra f f ic  throughout the 
urban area.  T r a f f i c  includes not only movements  by pr ivate  motor 
cars  but also tr ips by c om m erc ia l  veh ic les  so v i ta l  fo r  the economy 
of the area .  In prov id ing this s e r v i c e  the system re l ie ves  the traf f ic  
on a r te r ia l  and loca l  roads which would otherwise  become hopelessly  
congested.  A  m otorway  system by i tse l f  has not been accepted any­
where as prov id ing  the ult imate solution to t ra f f ic  prob lems.

The misguided expectation that motorways  would prov ide the 
complete  solution is one of the reasons why they have become the sub­
jec t  of c r i t i c i sm .  It is signi ficant however ,  that in A m er ica ,  despite 
the admiss ion of  certa in  mistakes,  most  c it ies are  p ress ing  forward  
with v igorous p rog ram m es  fo r  the establishment of urban motorway 
networks.

Outside o f  A m e r ic a ,  most  c i t ies  with a high standard of car 
ownership are ,  a fter  detai led study, fo l low ing  the same course of 
action.

As  yet, no a lternat ive  proposa ls ,  not even the "bou levard"  
concept expressed  in the Republ ic, measure  up to the e f f ic iency  of 
the m o to r -w a y  system.

M otorway  des ign standards have been increas ing  with time. 
In the ea r ly  s ix t ies ,  design speeds fo r  urban motorways were  50 mph 
in the heart of the city, 60 mph a l i t t le  further out as development 
became less  intense and then f ina l ly  70 mph. This gradation p e r ­
mitted f a i r l y  compact interchanges in the heav i ly  developed areas 
and gradual ly  m o re  spacious interchanges further out.
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The present recommendations are  that the design speed 
must be 70 mph throughout and consequently interchanges,  even 
c lose  in, must be designed with this o ve ra l l  speed in mind, thus 
resulting in la rge  land requ irements .  A lso  to maintain smooth 
operation at high volumes, the des irab le  distances between in te r ­
changes have been increased.  A n c i l la r y  lanes and c o l l e c t o r -d is ­
tr ibutor roads of vary ing  degrees  of access control  become neces­
sary, result ing in g rea te r  d i f f icu lty  in serv ing  the ord inary  street  
systems and requir ing  considerable  widths of rights of way.

While it has been proved essentia l  f rom  the aspects of sa fe ­
ty, smoothness of operat ion and the ab i l i ty  to c a r r y  extra high 
volume loads safely, that these higher design standards are neces­
sary, motorways  would appear to be getting outside the ci ty scale 
and an intrusion on the environment.

However ,  i f  motorways  are  to be used in the transportation 
plan, and the a lternat ives  are  many m ore  higher accident prone, 
ord inary  m a jo r  roads requir ing m ore  land because of their  greater  
number than the motorways  they rep lace ,  the motorways  must be 
designed to the latest standards.

It should not be accepted, however ,  that transportation 
authorities, not only outside A m er ica ,  but a lso within, are  fo llowing 
blindly the accepted A m er ican  p rac t ice  in regard  to Motorways.  
P r o f e s s o r  Kain of Harvard  Univers i ty ,  at the recent International 
Conference  in Toronto,  expressed  the v iew  that not enough use was 
being made of  exist ing fa c i l i t ies  both a r t e r ia l  and motorway,  fo r  all 
f o rm s  of transport.  He considered that public transport (express  
buses and other transit  f a c i l i t i e s )  should be perm it ted  on the m o to r ­
ways. Th e re  is just i f icat ion too, in other c r i t i c ism s  that standards 
are  being ra ised to the extent that the urban motorways are becoming 
isolated and that there are  too f ew  links both onto and off the m o to r ­
ways into the a r t e r ia l  systems.  Further  c r i t i c i sm s  are in regard  to 
the e f fect  the m otorway  systems have on the urban environment and 
there is now a strong move  not only re la ted  to landscaping but in the 
use of space above and below se lected  lengths of motorways to achieve 
a continuity of the exist ing development on either side.

Current r e sea rch  in A m e r i c a  has revea led  that movement 
patterns in most  c i t ies  bear a s im i la r  relationship. It is apparent 
that a gr id  of  transportation c o r r id o rs  cater ing fo r  motorways and 
mass transit  fac i l i t ies  can accommodate  a la rg e  proport ion of the 
movements.  The gr id  com pr ises  c o r r id o rs  running east to west 
and north to south at three to four m i le  interva ls  with interchange 
fac i l i t ie s .  The conception envisages the definition o f  these c o r r i ­
dors even though they a re  not required to be developed immediate ly  
and makes prov is ion  for  their  protection. The co r r ido rs  va ry  in 
width f r om  400 to 600 ft. The protect ion envisaged is tantamount 
to the f r e e z in g  of h igh-cost development in such areas pending the 
eventual taking of the land fo r  the construction of the motorway.  
Leg is la t ion  to ensure this protect ion is an essentia l  tool.

The C o r r id o r  concept is a great  step fo rward  in transpor­
tation planning as the pattern serves  the movements which w i l l  d e ­
velop should decentra l isat ion  occur in addition to serv ing  movements 
to centra l ised work p laces.  Complete details of the research  are 
awaited with interest .
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(b) A r t e r i a l  routes

It is accepted p rac t ice  in prepar ing  a transportation plan 
that the network of a r te r ia l  routes requ ire  to be studied in detail 
and to be co-ord inated with the m otorway  system and public t rans­
port  fa c i l i t i e s .  With the growth of a ci ty most  a r te r ia ls  have fo rm ed  
a radial  pattern with the centre of the city. The development of 
motorways  creates  additional la te ra l  movements to points of access 
to the motorways .  These  la te ra l  movements are  further increased 
i f  movements are  to be made to stations of an underground system.

It wil l  be found that all transportation plans feature the de­
velopment of an eff ic ient a r te r ia l  system in addition to the m o to r ­
way pro ject .  It w i l l  a lso be appreciated that buses, in o rder  to p r o ­
vide a s e rv ic e  c lose  to places of res idence  and work,  requ ire  to use 
an ef f ic ient a r t e r ia l  and m a jo r  street  system.

Motorways and m a jo r  roads must be planned fo r  anticipa­
ted t ra f f ic  vo lumes 20 years  ahead but the transportation corr idors  
must protect  the right of way fo r  fac i l i t i e s  to come after this period.  
There is no evidence to show that these c o r r id o rs  or in fact the m o to r ­
ways or the m a jor  roads wi l l  become redundant through change in 
technology. A  change in the technology of transportation will  almost 
certa in ly  come but it w i l l  not be overnight thus there is no fear  that 
wel l  designed motorways  and m a jo r  roads wil l  not s e rve  their full 
economic value. However ,  with wide safeguarded co r r ido rs ,  future 
transportation engineers w i l l  have f l ex ib i l i t y  to cater fo r  the inev ita­
ble change of technology. If  these c o r r id o rs  are  not protected, the 
continual inevitable p ressures  fo r  land development and urban ex ­
pansion can prevent the finding, at reasonable cost and minimum 
disruption, rights of way fo r  the future transportat ion fac i l i t ies ,  
whether there is a change of technology or  not. By setting aside and 
protect ing wide c o r r id o rs  now, it is poss ib le  to f o rm  the c ity  in ho­
mogeneous areas and future fac i l i t ies  w i l l  not cause deter iorat ion of 
the environment.

(c )  Park ing

In this section the trends regard ing  parking in central areas 
and of the prov is ion  of parking re lated to transit  systems w i l l  be 
discussed.

It is common knowledge that central areas cannot contain the 
motor  vehic les  of  a l l  the people  who des i re  to use them, neither can 
the s treet  systems cope with the movements .  Authorit ies throughout 
the world  are  being fo rced  into taking strong action to curb the amount 
of parking fa c i l i t ies  being made avai lable  to the public in both pr ivate 
and public garages .

The purpose fo r  which pr iva te  cars enter the central areas 
can be c lass i f ied  as fo l lows : -

( i )  fo r  business purposes by a person operat ing f rom  
a business in the Centra l  A rea .

( i i )  fo r  business purposes by a person making a 
business cal l  f r o m  his business outside the 
Centra l  A rea .

( i i i )  fo r  shopping purposes.
( iv )  fo r  commuting purposes.
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Up to the 1930's, ra i lway  s e rv ic es ,  on surface and under­
ground, supplemented by tram and bus se rv ic es ,  were  the ma jor  
means fo r  transporting people .  L a r g e r  populations l iv ing  in an 
urban sprawl around the o lder  c i t ies  and increases  in car ownership 
were  two fac tors  instrumental in the decline of patronage. U n iver ­
sa l ly  public transport  s e rv ices  have suffered in the same way and 
most have operated fo r  a long t ime in the red.

Dif f icu lt ies  in movement in c i t ies ,  however,  have reached 
an imposs ib le  l e v e l  and a la rge  number of  c it ies a re  now rev iv ing  or 
developing mass transportat ion fac i l i t ies .  W hereve r  possible, action 
has been taken to im prove  bus se rv ic es  by means of busways, either 
on specia l  routes or  in independent rights o f  way in the motorway 
systems, but the most  significant move has been to implement under­
ground transit  systems. Since Wor ld  War II underground ra i lway 
pro jects  have been constructed by Montrea l  and Toronto in Canada, 
C leveland in the States, Stockholm, Leningrad, L isbon and Oslo in 
Europe and Nagoya in Japan. A  number of c i t ies  a re  present ly  con­
structing underground systems.  The la rges t  and most expensive 
being the Bart  p ro jec t  in San Franc isco .  In Germany,  underground 
pro jects  are  under way at Munich, Frankfurt  and 9 other c i t ies ,  in 
Holland at Rotterdam. A  number of other c i t ies  in Europe are planning 
underground systems and a table g iv ing details of ex ist ing underground 
systems is to be found in the Appendix of this report .

The introduction of an underground system does not a l lev iate  
the need fo r  an ef f ic ient public bus s e r v ic e .  In Toronto  and Montreal 
the outlying bus se rv ic es  a re  rerouted to the nearest underground 
stations where the interchange between bus and ra i lway  takes place in 
e f f ic ient and modern  combined ra i lway  and bus stations. Hamburg has 
a s im i la r  integrated system of bus and underground se rv ice .  The 
Bart scheme in San F ranc isco  is being planned s im i la r ly .

The linking of bus routes to underground systems overcomes  
the prob lems of low  densit ies wit! in the immediate  v ic in i ty  of the 
underground system. The p rov is ion  o f  " P a r k  'n R ide "  fac i l i t ies  as 
wel l  at these stations, ass is ts  further the p rob lem s o f  serv ing  low 
density  areas  by an underground system.

To  date, Japan is the only country to have instal led two mono- 
ra i l  routes. The word " rou te s "  is used adv ised ly  as they are  single 
purpose and do not f o rm  part of a mass  transit  monora i l  sýstem. While the 
poss ib i l i t ies  of a monora i l  system cannot be en t i re ly  discarded, neither 
France  nor Germany the pr inc ipa l  manufacturers of the monora i ls ,  
have accepted their  product as prov id ing  an eff icient, mass. transit 
medium.

Considerable  re sea rch  is being conducted throughout the 
world  into a lternat ive  fo rm s  of mass transit  media . In Pittsburg,  
U .S .A .  , the Westinghouse group is exper imenting  with a duo-ra i l  
p ro jec t  t rave l l ing  on an e levated structure s im i la r  to that of a mono­
ra i l.  In France  there is considerable  ac t iv i ty  with a pro ject  known 
as the Aero t ra in .  It has proved  i t se l f  in the exper imenta l  stage as a 
poss ib le  fact inter-urban means of transport  but its speed is a possib le  
detr iment to its use as an intra-urban means of transport. Other 
schemes such as moving  p la t forms,  m in i - e l e c t r i c a l l y  dr iven and 
computer contro l led  cars,  which can be f o rm ed  into trains are  sti ll  
conceptions.
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P rov is ion  of parking fo r  the f i r s t  three categor ies  is the 
most important in the in terests  of economic v iab i l i ty  of a city.

London has adopted a po l icy  of res tr ic t ing  almost entire-  
ly  the prov is ion  of parking fa c i l i t ies  in pr ivate  buildings in its core  
areas .  Public  garages are  prov ided on the f r inge  and more  generous 
prov is ions are  permit ted  in pr iva te  buildings outside the core.

Dallas in the United States with a population approximate ly  
that of Johannesburg in its recent plan fo r  its Centra l  Business D is ­
tr ic t  (CBD) proposes a c i r c l e  of garages  c lose  to its core  with an 
outer c i r c l e  on the outskirts of the CBD which wi l l  be constructed 
a f terwards.  These  latter  garages tie into the f r e ew ay  loop and link 
to the co re  by a proposed ra i l  transit  system.

P a r i s  on the other hand is constructing m ass ive  garages 
under certa in  of its boulevards in the heart of the city.

P r i c in g  of parking fa c i l i t ies  in central  a rea  garages have 
been f ram ed  to cater fo r  the purposes fo r  which they have been d e ­
signed. Those serv ing  re ta i l  cores  are  p r iced  to the advantage of 
the shor t - te rm  parker  (the shopper) and to the disdavantage of the 
al l  day parker .  Garages in the immediate  v ic in i ty  of o f f ice  cores 
a re  s im i la r l y  pr iced  in o rder  to have avai lable  fac i l i t ies  fo r  the 
v is i t ing  businessman to the area .  Fac i l i t i e s  fo r  al l  day parkers  are 
prov ided  in the f r inge  garages .

Many cit ies  le v y  a v e r y  high charge fo r  a l l -day  parkers  in 
o rder  to d iscourage the use of the motor  car fo r  commuting purposes.  
Even without that as the main purpose it must be appreciated that 
garages in the central  a rea  occupy valuable land and are  cost ly  to 
erect .  Park ing  fees  throughout the wor ld  are  v e r y  high compared 
with those charged in public garages in Johannesburg and a r e v iew  of 
the parking fees  here is long overdue.

The Toronto  Metropo l i tan  Authority  and s eve ra l  c it ies in 
A m e r ic a  have established or a re  consider ing establ ishing Special 
Park ing  Authorit ies  with the power to control  a l l  parking in the cen­
tra l  areas ,  both pr ivate  and public, and to p rov ide  such additional 
public fac i l i t i e s  as it deems necessary .

Frequent r e fe rences  have been made to the "P a rk  'n R ide"  
fac i l i t ies  prov ided  in conjunction with mass transit  fac i l i t ies .  These 
may take the fo rm  of open lots at ra i lway  or  underground stations 
with capacit ies of  up to 2 000 cars or a l te rna t ive ly  of parking garages 
fo rm ing  part of the station complex.  Fac i l i t i e s  have also been tr ied 
out in Brita in  at bus term ina ls  but as yet have not been altogether 
successful.  The trends, however ,  are  a lready  appearing in Johannes- 
burg and with im proved  bus se rv ic es  m ay  increase .  Durban operates 
a^small but e f f ic ient  " P a r k  'n R ide "  fa c i l i t y  se rved  by mini-buses some 

m i les  f r om  the c i ty  centre.

1. 1. 4 Public  transport

During this century the public transport  systems have enjoyed 
per iods of  booms and deep depress ion  and now the trends appear to point 
to a d egree  of hope that they may come into the ir  own but unfortunately 
due to r is ing  costs, not as a v iable proposit ion.
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1. 1. 5 Land use and re lated factors

The central  areas of  c i t ies  are  the focus of the m a jo r  land 
use and transportation prob lem s.  In near ly  a l l  the c i t ies  of the world 
with the poss ib le  exception of Los Angeles  the centra l  areas are  the 
m a jo r  single centres of employment, they remain  the shopping hub of 
the cit ies and they prov ide  fac i l i t ies  for  social,  cultural and entertain­
ment act iv i t ies ;  they contain government o f f ices  at al l  l e ve ls  and 
h is tor ica l ly  they prov ide  a meet ing p lace fo r  c i t izens f rom  all walks 
of l i fe .  Despite a weakening due to urban sprawl and decentral isation, 
the centres maintain a strong v ita li ty .

Centra l  areas  are  fundamentally areas  of  concentrated 
pedestr ian movement.  In this modern  age they have become areas 
of ex trem e conflict between pedestr ian and veh ic le  movements.  This 
conf lict has reached such proport ions in most c i t ies  that urgent r e m e ­
dial action has become necessary .

Montrea l  has probably  led the f ie ld  in this regard  with its 
vast network of underground pedestr ian ways l ined with shops linking 
key  areas and the underground stations. Toronto  and Dallas are  
fo l low ing suit, while in London the Barbican and P ic cad i l l y  schemes 
make prov is ion  fo r  overhead pedestr ian movements .  Other schemes 
in Europe are  the Bull Ring, Birmingham; the Lijnbaan, Rotterdam; 
the Hcftorg, Stockholm, while other c i t ies  have c losed main shopping 
streets  to vehicular  t ra f f ic .

Th eo re t i c a l l y  a transport  plan should contain provis ions 
denying vehicular movements across  the central  axes of the core .  
P rac t ica l ly ,  this proves  v i r tua l ly  imposs ib le  to achieve. Never the less ,  
the target  should be to prov ide  g rea te r  amenity to the pedestr ian and 
less  convenience to the motor  veh ic le .

Some 40 years  ago the A m er ican  c it ies exper ienced the same 
boom in centra l  area  development as Johannesburg is enjoying today.
If anything, due to the v e r y  high f lo o r  space permitted ,  there was o v e r ­
development.  Then fo l lowed a per iod  of congestion, stagnation and 
depress ion.  P r o p e r ty  values dropped, decentra l isat ion  either took 
place or  was being contemplated to a considerable  degree  (P it tsburg ) .
It was only at this stage that the pr ivate  sector  disturbed at the fa ll ing 
value of its investments decided to take an act ive  part in the rehab i l i ­
tation and redeve lopment of the central  area.

The redeve lopment and r e v iva l  of centra l  areas was linked 
with the introduction of m oto rway  p ro jec ts .  Considerable  success was 
in i t ia l ly  achieved but this was t em pora ry  and congested conditions again 
preva i led .  The stage has been reached now where the authorities in 
A m e r ic a  are  turning to im proved  or  new public transit systems in an 
attempt to a l lev ia te  the situation.

Johannesburg can learn  f rom  this - to accept the establishment 
of an ef f ic ient public transit  system as its f i r s t  p r io r i t y  and to maintain 
a balance by extending its m otorway  pro ject .

In general it cannot be expected in the foreseeable future
to expect any revolutionary form of mass transit media. This
statement was endorsed at the Toronto Conference in 1967.
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InSydney the t ra f f ic  plan is a l leged  to have attracted m ore  
tra f f ic  into the central  area .  The im proved  tra f f ic  light system with 
T.  V. control  has resulted (it is stated) in the city "being turned over  
to wheeled t r a f f i c "  and that c i ty  walking t imes have been doubled and 
pedestr ians "hunted of f  the s t r e e t s " .  I f  true, this is a state of a f fa irs  
which must be avoided at al l  costs.

A  considerable  amount of thinking has been done overseas  
to ways and means of contro l l ing congestion in and around the city 
centres by d irec t  regulations or by pr ic ing.

In the rea lm s  of d irec t  regulation the proposa l  is to prevent 
all p r iva te  cars f r om  entering the c i ty  centre. These pr iva te  cars 
that must enter it must get exemption perm its .  Stockholm, in p a r ­
t icular was consider ing this approach but the di ff icult ies  appear to 
be insurmountable.

In the road pr ic ing  approach to congestion control , econo­
mic  pr inc ip les  a re  applied in o rder  to make a d r i v e r  pay fo r  the 
cost of the congestion he infl icts on other d r iv e r s .  The theory being 
"that tra f f ic  f low  wi l l  tend to stabi l ize  at the l e v e l  at which the costs 
of road use to those who find it just worthwhile to jo in the tra f f ic  
equal the benefits obtained by them f rom  their  journeys " .  In
o rder  to make this a pract ica l  proposit ion various ways of paying 
fo r  the use of congested roads have been considered.  One method 
sugges ted is the fitting of charged m ete rs  in cars  and these m eters  
are  d ischarged by e lectron ic  impulses at a rate proport ional  to the 
state of congestion on the road. Thus the m o re  congested the road, 
the quicker the m e te r  d ischarges and the m o re  frequent ly  the d r iv e r  
must pay to have it recharged.  As  yet no such system has been in tro ­
duced.

At present the only p rac t ica l  way of contro l l ing congestion, 
and then only in a l im ited  way, is by the contro l  of parking garages 
and the ir  p r ice  structures.

The la r g e r  c i t ies  of  the world have accepted that planned 
decentra l isat ion of central  c ity  act iv i t ies  is essentia l.  P a r i s  in its 
reg ional  scheme is busy establ ishing such centres  at points l inked to 
its transit  system. This is the genera l  po l icy  on the Continent while 
London is attempting to achieve  the same ends by provid ing incentives.

In A m e r ic a ,  where control  of land use has not been as e f f i ­
cient as its abi l i ty  to plan and construct highway pro jec ts ,  industries, 
shopping centres and to a l e s s e r  extent o f f ices ,  have decentra l ized  to 
sites adjoining highway systems and par t icu la r ly  to areas c lose  to 
places of  entry and exit f r o m  such systems.  This decentra l izat ion 
has in genera l  occurred  we l l  outside the establ ished urban areas and 
is v i r tua l ly  uncontrol led. The developments near the Boston By Pass 
and the route f r o m  Toronto  to the N iagra  Fa l ls  a re  c lass ic  examples.  
Decentra l izat ion  of this nature means that s e rv ic e  by public transport 
becomes imposs ib le  and workers  and shoppers r e l y  almost ent ire ly  
on the motor  car f o r  their tr ips.

A  public transport system can se rve  e f f ic ien t ly  only such 
areas  where there are  reasonable densit ies of population and large  
work areas .  1

1. "P a y in g  fo r  Roads"  by G. Roth p. 34
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It is an accepted pr inc ip le  that in i t ia l ly  the exist ing land 
u®e pattern determines the f ram ew ork  of the transportation plan 
and therea f ter  the transportation plan and its extensions must de-

* ™ ,  Ure land USe plan- The comprehens ive  plan fo r
Stockholm se rves  as a mode l  in this regard .  It is a pract ica l  
mipiementat ion of the famous "F in g e r  P lan "  of Copenhagen.
Growth point compris ing  shops and o f f ices  are  re lated to the 
stations of the underground system with high density residential 
development within 800 m etres  of the station and lower  densUies
inraddrpaWaty * r,he,hlghwa>r system prov ides  fo r  la te ra l  movements
i n i W  ’ T Í r ° UteS t0 tHe Centra l  A r e a - Decentra l ized  

dustna i  work areas are  s t ra teg ica l ly  located re la t ive  to the r e s i -  
dential areas and the underground.

/

„ „ „  A  transportat ion plan fo r  a c i ty  is a f fected by the land use
patterns and par t icu la r ly  by changes in the pattern in the m etropo l i -  
tan regton surrounding it. Ideal ly ,  the transportation plan and the 
land use control  should be implemented on a metropo l i tan basis.

1 .1 .6  Financial  issues

Tomnf- ^ epresentat ives  f r °m  40 cit ies were  represented  at the 
t i Z T  C ° nference in !967. The m a jor  c it ies on the Am er ican  con- 
ínent, m  Europe on either side of the Iron  Curtain, As ia  and A f r i c a

found&h anfl ^ohannesburg) we re  represented.  Common ground was 
found by al l in regard  to the paucity of funds available  to the lowest 
fo rm s  of government - loca l  and metropol i tan.

srri-i , WÏ A í heir  t:/XinS and tratUng revenues v e r y  much c i r cu m ­
scr ibed by higher authorit ies,  rone could face  up to the globular sums 
fo r  dynamic action to so lve urgent prob lem s.  globular sums

, , . . A  nu.m ber  of Central  Governments,  r ea l is ing  the position
had taken act ive  steps to p rov ide  finance in the fo rm  of grants and’ sub 
sidles to ass is t  the ci t ies  in the ir  transportation prob lems.

but th* f  n ÍS ^  p o s®ible to detail  the ful l extent of such assistance, but the fo l low ing are  known detai ls :

Mass transit  (Underground 
Fede ra l  Republ ic Germany

Belgium 
Britain 
Sweden 
Spain 
F ranee

Netherlands 

United States

ra i lways & t ram ways )  *
: F ed e ra l  Republic 50%
: States 25%
: Loca l  Authorit ies  20 - 25%
: Up to 100%
: Up to 75%
: Up to 90%
: Up to 100%
: Up to 50% the D is tr ic t  of Pa r is

Region (a supreme 
reg ional  authority) the 
remaining 50%

• An annual amount equivalent 
to R12 m i l l ion

• A  g lobular amount each year .

M r  B. C. F loo r ,  T ranspor t  Resea rch  Centre,  Stellenbosch.
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1, 1.7 Motorways  and a r te r ia l  systems

United States : A l l  m a jo r  m otorway  schemes and the
main a r te r ia ls  passing through the 
ci t ies  which connect to the State net 
work are  f inanced wholly by the Federa l  
Government and/or the State and local  
authorities c a r r y  no costs. Subsidies 
and grants in respect  of other roads.

Brita in The government finances 75% of the 
costs of approved motorway  pro jects .

The Continent : It does not appear that a f ixed po l icy
exists in the continental countries. The 
Centra l  Governments,  however,  al locate 
vary ing  proport ion  of taxes of fuel and 
on veh ic les  fo r  urban motorways.  
Government and State loans are also 
avai lable .

There  is a growing opinion throughout the world, and this 
was expressed  at the Toronto Conference,  that the vehic le  owner,  i f  
he wishes to make f r e e  use of his veh ic le ,  must be prepared  to pay 
fo r  the fac i l i t i e s  which prov ide  him with this f reedom.

In A m e r i c a  users  of veh ic les  contribute to the costs of 
certa in  pro jects  by paying to l ls .  In general  this applies mainly to 
certa in  State highways, to cost ly  bridges and tunnels but seldom to 
the urban motorways .

Buchanan in his repor t  on T ra f f i c  in Towns, has the fo l lowing 
in his Genera l  Conclusions:

"  A  Question of investment.

444. The broad m essage  of our report  is that there are 
absolute l im its  to the amount of t ra f f ic  that can be accepted 
in towns, depending upon their  s ize  and density, but up to 
those l im its ,  prov ided a c iv i l ised  environment is to be 
retained or  created, the le ve l  of vehicular  access ib i l i ty  a 
town can have depends on its readiness to accept and pay 
for  the physical changes required.  The choice is soc ie ty 's .  
But it w il l  not be sensible,  nor indeed fo r  long be possible , 
fo r  soc iety  to go on invest ing apparently unlimited sums in 
the purchase and running of motor  vehic les  without investing 
equivalent sums in the proper  accommodation of the tra f f ic  
that results. It is true that there  are  many other c la ims on 
mater ia l  r esources ,  but it is a weak argument to say the 
needs of t ra f f ic  cannot be met, seeing that it is a problem 
we are  continuously creat ing by our ex treme readiness to 
invest in motor  veh ic les .  Th e re  seems to be an issue here 
which soc ie ty  must face, fo r  at present the two investments 
are  getting further and further apart. A l l  the indications 
are  that to deal adequately with tra f f ic  in towns wil l  require 
works and expenditure on a scale  not yet contemplated. "

He indicates that in 1952 business and pr ivate  consumers 
invested £280 m il l ion  in motor  veh ic les  while, public authorities in­
vested only RIO m il l ion  in roads.  In 1961 the capital investments 
were  £900 mil l ion,  while the investment in public roads was only 
£100 mil l ion.  His point is wel l  made.
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1. 2 The P rob lem s  Confronting Johannesburg

1. 2. 1 General

Johannesburg, the centre of the r ichest  reg ion in the 
Republic and of a v i r i l e  metropo l i tan area bursting with deve lop­
ment has the prob lem  that all roads lead to it - not so rmich to 
its genera l  a rea  but spec i f ica l ly  to its central  area.  As things 
are  now, Johannesburg stands on its own in meet ing  these prob lems.

It also has the prob lem  that it is a twin c ity  - Johannesburg 
proper ,  dominantly White and containing the m a jo r  work centres and 
Soweto, a Bantu dorm itory ,  num er ica l ly  l a r g e r  in population but 
re la t iv e ly  poor.  With their  respec t ive  centres some 12 m i les  apart 
the commuting prob lems between the cit ies are  becoming increas ing­
ly  acute.

While the pr iva te  sector  is spending globular sums of money 
on the development of huge pro jec ts  throughout the city, the Council 
is being res tr ic ted  in its expenditure on essential  se rv ices  by edicts 
f rom  the Central T r ea su ry  and a shortage of revenue. The p r o v i ­
sion of these s e rv ices  is fa l l ing  further behind the requirements 
set by the tempo of development. This phenomenal development 
has resulted in an escalat ion of land and p roper ty  values,  a factor 
which wil l  s e r ious ly  pre judice  the opportunity to implement a c om ­
prehensive  transportat ion plan. The flat re fusal  of the Central Govern ­
ment to prov ide  any further f inancia l  aid fo r  motorways  in c it ies does 
not o f fe r  much encouragement fo r  the implementat ion of future p r o ­
jec ts .

The lack of appreciat ion of the c i ty 's  transportation problems 
by higher authorities l inked with a lack of f inance are  the greatest  
prob lems which confront Johannesburg.

Johannesburg possesses  acute de f ic ienc ies  in respect  of its 
present road system, its public transport  system and its parking f a c i ­
l i t ies .  It has to meet the prob lem  of an exploding population and a 
st i l l  g rea te r  rate of growth in car  ownership. It has the problems of 
natural and man-made topographical  features and it faces  the di lemma 
of whether its future is to be one of centra l ised  business and c o m m e r ­
cial act iv i t ies  or  whether a decentra l isat ion w i l l  se r ious ly  af fect its 
v ita l ity ,  structure and economy. The poss ib i l i ty  of decentral isat ion 
on a la rge  scale requ ires  its Transporta t ion  P lan to be ta i lored  to 
take care  of this eventuality.

It has its prob lems in regard  to its surrounding metropol i tan 
area  and it has to consider the e f fect  that any new fac i l i t ies  designed 
to meet  the transportat ion prob lem s wil l  have on the environment of 
res ident ia l  areas and the pattern of shopping centres .

In grappling with these p rob lem s the Johannesburg City  
Council faces  the prob lem  of a man power shortage. This applies 
throughout its s e rv ic e .  In the transportat ion f ie ld  however,  much 
can be achieved i f  there is an adequate staff to ensure that there is 
s tr ic t  enforcement of t ra f f ic  regulations and if there  is a full running 
staff to run its f lee t  of buses and sufficient art isans to repa ir  and main­
tain them. Unless leg is la t ion  is amended to p e rm it  the employment of 
non-whites in these f ie lds ,  the immediate  future holds l i tt le hope of 
any chance of success in coping with the prob lems.
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In the f i r s t  volume of this report  the growth of tra f f ic  on 
the existing road system was analysed and the 1985 journeys and 
car ownership predicted f r om  population and employment est imates, 
borne of these results a re  highlighted in Tables  1. 1 and 1. 2

T A B L E  1; 1 : - 1965 - 1985 GROW TH IN  SU M M AR Y

1 .2 .2  Transportat ion de f ic ienc ies

Populat ion * 
Whites 
Bantu 
Coloureds 
As ia t ics  
Tota l

19 6 5 19 8 5
Growth
Factor

450 000 
726000 
69 000 
32 000 

1 277 000

724 000 
1 137 000 

133 000 
52000 

2.046 000

1.61 
1. 57 
1.93 
1. 63 
1.60

2
Employment *

Whites : Centra l  Complex  
Study A rea  

Non- White s:

150 000 
220 000

262 300 
359 200

1. 75 
1.63

Centra l  Complex  
Study A rea

120 200 
192 400

176 100 
301700

1.46 
1. 57

P e rson  T r ip s  
Whites 466 400 1 181 400 2. 53

r' 4- Cars
Whites 
Non-Whites

130900
13000

333 500 
75 500

2. 55 
5. 81

1. Table  6. 1 Volume 1
2. Tab les  6. 5, 6. 6, 6. 7 Volume 1
3. Tab le  7. 11 Volume 1
4. Table  7. 5 Volume 1
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T A B L E  1. 2 : PA S T  V E H IC L E  V O LU M E  GROW TH

A ve rage  
Annual 

Growth Rate

Inner Cordon Area^

Volume entering 7 - 9 a. m. 
Volume leav ing 7 - 9  a .m . 00

 t
ji

2
Municipal A rea  *

Volume entering on north 7 - 9  a .m . l l i %
3At K ey  Counting Stations

7 - 9 a .m .  city-bound vo lume on:

Jan Smuts Ave  
Louis Botha Ave  
Jules Street  
E lo f f  St Ext.

6%
3|%
6%
4 %

North screen l ine

South bound volume 7 - 9  a .m . 6%

1. Tab le  4. 1 Volume 1
2. Section 4. 2. 3 Volume 1
3. Tab le  4 .3  Volume 1

It w i l l  be noted that the study area  population and employment 
w i l l  g row  by about 60% but that the White employment in the Central 
Complex  w i l l  g row  by 75%. Car ownership among the Whites is e x ­
pected to g row  by a fac tor  of about 2. 6 while fo r  non-Whites the factor  
is expected to be 5. 8. This rapid growth in car  ownership wi l l  make 
the number of person tr ips g row  fas te r  than the growth of population 
or  employment. T r ip s  made by White persons a re  expected to g row  
by a fac to r  of about 2. 5. The growth of car t ra v e l  is expected to 
exceed this factor .

This la rg e  growth in person  tr ips cannot be handled by the 
existing transportat ion fac i l i t i e s  which, in and around the Centra l  
Complex,  a re  a lready  heav i ly  over loaded by present day volumes.

The de f ic ienc ies  in highway capacit ies  in and around the 
Central  Com plex  are  obvious to all  road users  by the t ra f f ic  con­
gestion and result ing delays.  In volume one o f  this report  it was 
shown that t ra f f ic  vo lumes on the var ious cordons and screenl ines 
have been increas ing  between 3|% and l l | %  per  year .  The tra f f ic  
facts summarised  above show that vehicular  t ra f f ic  must increase  
appreciably .  The increase  of 11^% per  annum f r o m  Randburg and
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Sandton, the highest of all, is indicative of the burden which the 
ci ty  is fo rced  to bear.

The per iod of s eve re  congestion has been increasing 
gradually  over  the years  and while it is st i l l  short compared with 
some overseas  c ities i f  nothing is done the congestion w i l l  become 
intolerable .  The present m otorway  system, when complete, wil l  
r e l i e v e  the Central  Complex  of a considerable  volume of through 
tra f f ic  and wi l l  ass ist  by prov id ing  a better distr ibution of t ra f f ic .  
However ,  with the growth rates pred ic ted  this extra capacity w i l l  
soon be fu l ly  used.

In volume one of this report  it was shown that the accident 
rate in Johannesburg was ex t r em e ly  high compared  with other coun­
t r ies .  With the growth of t ra f f ic  pred ic ted by the studies numerous 
high quality fa c i l i t ies  w i l l  have to be constructed to reduce this 
a la rm ing  accident rate.

In the control  of congestion, the safe movement of tra f f ic  
and the reduction of accidents, an adequate t ra f f ic  inspectorate is 
essential.  The Tra f f ic  Department is having great  d if f iculty  of 
getting sufficient manpower fo r  present day needs, so with the p r e ­
dicted growths the posit ion must be v iewed with great  concern.

De f ic ienc ies  in parking space have become seve re  in 
recent years .  The municipal parking fac i l i t i e s  cater ing f o r  the 
long per iod  parker  are  now ful l short ly  a f ter  8 a. m. while even the 
garages designed fo r  the short per iod  parker  are  full  by 8. 30 a. m. 
This lack of parking capacity  pa r t icu la r ly  f o r  short per iod  parking 
has a harmful e f fect  on the da i ly  functioning of the central  area.  
Valuable t ime and money is wasted by businessmen and shoppers 
circulat ing around in their  cars  searching fo r  a parking space.
Not only is there this wastage but it a lso adds to the congestion in 
the streets .  Unless action is taken in this regard  the lack of parking 
capacity can cause a weakening of the central  area.

The public transport  system is suf fer ing f r o m  acute man­
power shortages and is thus not able to p rov ide  a full  s e rv ice .  This 
in turn fo r c e s  additional people  to use the ir  cars  causing grea te r  
congestion which again delays the buses thus requ ir ing  m o re  buses 
and crews  to prov ide  the necessa ry  tr ips.

To  handle the transportat ion growth pred icted,  public t rans­
port must c a r r y  a v e r y  cons iderab ly  increased  number of passengers 
so here again the inabil ity to recru i t  and maintain an adequate running 
staff is most  a larming.  The only solution would appear to be the 
employment of non-white personnel.

A  further undesirable feature  of the public transport  scene 
is the on -s t ree t  te rm ina ls .  These  term ina ls  make use of Johannes­
burg's notor iously  narrow  sidewalks consequently there is excess ive  
pedestr ian  congestion a lmost  e v e r y  afternoon.

Another disturbing feature of the public transport  system is 
the ex trem e over load ing  of trains ca r ry ing  non-Whites to and f r om  the 
Soweto area .  This ex t rem e  d iscom for t  and long trave l l ing  t ime r e ­
sults in a dec rease  in e f f ic iency  of the worker  and wi l l  also result  in
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an increase  in car usage by non-Whites for  the journey  to work.
This again w i l l  have a detr imental  e f fect  on the road system and 
on the parking fac i l i t ies .

To ove rcom e  the above de f ic ienc ies  the construction of 
a la rge  number of transportation fac i l i t ies  w i l l  be required. These 
fac i l i t ies  are  going to cost a great  deal of money and require la rge  
tracts of land. Unfortunately the natural physical  character is t ics  
of Johannesburg are  such that they dictate to a la rge  degree  the l o ­
cation of transportation routes. Thus, although due regard  is paid 
to exist ing and known proposed development, many valuable p r o p e r ­
ties,  p r iva te ly  and public ly owned, wil l  be affected. The temptations 
to re locate  m a jo r  transportation routes by reducing standards in 
o rder  to avoid buildings or  proper t ies  that are  important today but 
may be redeve loped  in the future, must be res is ted .  This re locat ion 
can result in a fa c i l i t y  that is permanently  diff icult  and unsafe in 
operation and w i l l  cost the community m o re  in the long term .

1. 2. 3 Topographica l

The Centra l  Complex,  the main work centre of the city, 
compr ises  the central  area with its shopping and o f f ice  cores  and the 
surrounding industrial work centres .  Im m ed ia te ly  to the north of the 
Centra l  Complex  is the double se r ies  of steep r idges of the W itwaters-  
rand running f rom  east to west. There  are  only a l im ited  number of 
poorts  through this range and these are  a lready  occupied by main a r ­
te r ia l  roads. This factor  makes the p rov is ion  of further motorways 
and a r t e r ia l  routes a most  diff icult  task.

The steep grades of the r idge  wil l  a lso requ ire  an under­
ground system to be at considerable  depth in its genera l  area.

Im m ed ia te ly  to the south of the centra l  area  is the ree f  
outcrop running f r om  east to west across  the whole study area  with 
the wide belt of mining land im m ed ia te ly  to the south of that again.
The immediate  v ic in i ty  of the outcrop prov ides  prob lems in regard  
to the shallow undermining but these prob lems reduce but do not 
disappear further away.

The la rge  belt of mining land contains man-made sl imes 
dams and sand dumps, together with the Rand M inera l  Ra i lway line. 
These  features bedev i l  the planning of communications both north- 
south and east-west .

Communications to the east and west of the central area 
are  l im ited  to the va l leys  running between the steep r idges and are 
further res tr ic ted  by the ra i lway  line and the mining land. The 
main ra i lway  line which runs in a genera l  eas t-west  d irect ion through 
the central area, has been lowered  below ground leve l  in its central 
sect ion and this adds to the complex i t ies  of planning an underground 
route.

A l l  these features have dictated the a r t e r ia l  pattern of 
communications in the past and r e s t r i c t  the f r e edom  of planning for  
the future. This f r eedom  is further reduced by the fact that the 
Centra l  Com plex  and its surrounding area  is a lmost  100% developed 
with cos t ly  buildings.
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Johannesburg is present ly  undergoing an intensive r ed e ­
velopment of its central area.  As stated prev ious ly ,  this is a 
p rocess  which most  of the Am er ican  cit ies  exper ienced before 
World War II. Other than New York,  these ci t ies  exper ienced a 
decl ine in centra l  city act iv i t ies  and a certa in  amount of decentra­
l isat ion in the post -war  per iod sparked o f f  main ly  by problems of 
congestion in the central  area .  In many cit ies  m ass ive  redeve lop ­
ment p rogram m es  linked with development of ef f ic ient transporta­
tion fac i l i t ies  have been undertaken to meet  the demands of the 
business and com m erc ia l  sectors  fo r  a rev i ta l isa t ion  of the centra l  
areas .

1. 2. 4 Centralisation vs Decentralisation : General

Which way wil l  Johannesburg go? W i l l  it fo l low  the pattern 
of New York  with only minor  decl ines of sections of its central area, 
or w i l l  it suffer a m a jo r  declined?

The trends all  point to the fact that Johannesburg, l ike all  
the la rge  f inancial and com m erc ia l  c i t ies  in the world , w i l l  continue 
to redeve lop its central  area  despite the prob lems of congest ion and 
dif f iculty  of movement.  Cer ta in ly  within the per iod  to 1985 the p r o ­
ject ions fo r  the increase  in f loo r  space in the centra l  area  are  l ike ly  
to be rea l ized .

P ro je c ts  under construction or being planned at present w i l l  
add at least 10 m i l l ion  sq ft of o f f ice  space of the 16 m i l l ion  sq. ft 
increase  expected by 1985. P ro je c t s  under construction include the 
Carlton Centre and the Standard and Trust  Bank buildings. La rge  
pro jects  being planned a re  the Mess ina development, south of Hollard 
Street, the schemes to the west of the Mag is tra tes  courts, the Sorec 
development near the power  station, the b rew e ry  site in Braamfontein, 
the Sorec C iv ic  Hil ls  development near the C iv ic  Centre and that of 
Rapp & M a is te r  in the same v ic in i ty  and f ina l ly  the la rge  development 
im m ed ia te ly  to the east of the Law  Courts.

This huge investment in the central  area  is m ore  l ike ly  to 
lead to demands by the pr iva te  sector  fo r  action to a l lev ia te  congestion 
than to spark o f f  a m ass ive  decentra l isat ion of o f f ices .

This does not mean that there w i l l  not be f a i r l y  extensive 
decentra l isat ion of o f f ices .  The movement  is a l ready  afoot and pro jects  
are  being planned in the Braamfontein  W er f  area, in Bruma, at Sand- 
ton and Randburg and is rece iv ing  considerat ion in the Crown Mines 
development.

Congestion is l ik e ly  to acce le ra te  the decentra l isat ion m o v e ­
ment of o f f ices  which have no rea l  tie with the central  area.

Never the less  the Central  Complex  w i l l  remain  to wel l  beyond 
the end of the century as the la rges t  single employment area in the 
Metropo l i tan Region. By 1985 employment is expected to increase  by 
60%.

It can be stated that whether decentra l isat ion occurs to a 
g rea te r  extent than that v isual ised or not, a plan faci l i tat ing m o v e ­
ments to or f r om  and in the central area, is essential.  The p lan  would 
also be required to take into account the poss ib i l i ty  of decentralisation 
occurr ing  and should be ta i lo red  to f i t both eventualit ies.
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Congestion, however,  is l ik e ly  to cause many industrial 
and warehouse act iv i t ies  in the Centra l  Com plex  to decentra l ise .
If congestion is kept down to a reasonable l e v e l  then these may 
remain and increase .  Congestion involv ing delays int the rece ipt  
and d e l i v e r y  of goods has a g rea te r  impact  on the business and 
com m erc ia l  sector  than delays in commuter  t rave l .  With increased 
development taking place throughout the reg ion it can be expected 
that industrial and warehouse act iv i t ies  a re  l ike ly  to look fo r  r e lo ca ­
tion in p laces access ib le  to the reg ional  f ram ew ork  of f reeways .

1. 2. 5 Centra l isat ion vs Decentra l isat ion : The Bantu Population

The m er i ts  of centra l isat ion v i s - a - v i s  decentral isat ion 
must not be v iewed pure ly  f r om  the viewpoint of the aspirations of 
the White race group. The Bantu population has become a v e r y  
strong percentage of the labour f o r c e  fo r  a l l  act iv i t ies  in the centre 
of the c ity  (see  Table  1. 1). Th e i r  ava i lab i l i ty  w i l l  have a v e r y  
strong influence on decis ions on decentra l isat ion in the future. 
Restr ic ted  as they are  to a defined area fo r  res idence,  with trave l  
t imes and d iscom for t  of t rave l  a l ready  great, there may develop 
considerable  opposit ion to working in places where the trave l  t ime 
is increased  st i l l  further.

At present,  the commuting s e rv ic e  feeds the central area 
v e r y  strongly ,  it a lso se rves  the work places (main ly  industrial)  
which are  located c lose  to the stations of the ra i lway  s e rv ice .  This 
s e rv ic e  is not meet ing  adequately the requirements of a Bantu popu­
lation which each year  is becoming m ore  sophist icated and due to a 
r is ing economy is looking fo r  better things in l i fe .  Motor  car owner­
ship is always high on the l i s t  of the poo re r  sections. Attention has 
a lready  been drawn to the high car ownership growth factor  (5 .8 )  and 
this could wel l  be a gross underest imate  par t icu la r ly  as this growth 
factor  was calculated be fore  the recent strong upswing in Bantu wages 
had created a new pattern for  their  future.

If the ra i lway  s e r v i c e  f r om  Soweto could be improved  to a 
high standard and this would involve the construction of further 
routes aided by express bus s e rv ic e s ,  the continued central isation 
of act iv i t ies  in the central  a rea  has considerable  m er i t  f r om  a 
planning point of v iew .

If the commuting s e rv ic e  f r om  Soweto is not improved  then 
the c i ty  w i l l  have to face  up to a s tream of pr iva te  motor  cars en ter­
ing the c i ty  f r o m  the Soweto area .  The ex ist ing access routes w i l l  
p rove  to be insuff ic ient and the te rm ina l  fa c i l i t i e s  inadequate.

P rov is ions  are  to be made in the plan in an attempt to meet 
the prob lems of highway movement.  These  w i l l  undoubtedly p rove  
inadequate unless the public transport  system is improved. The 
attention of the ra i lway  authorities has been drawn to the problems 
and urgent action cal led for  but without any apparent success to date.

Should decentra l isat ion occur to any marked extent, and 
par t icu lar ly  should this occur to the north of the c i ty  as the exist ing 
trends indicate, then the t ra ve l  pattern of the Bantu wi l l  change rad i ­
ca l ly .  No matter  to what extent the tra in  s e r v ic e  is improved, the 
Bantu w i l l  p r e f e r  to use their  car  to get to the d ispersed  places of 
work.  D irec t  bus s e rv ie es  to the m a jo r  growth centres w i l l  become 
necessa ry  and the need fo r  an ef f ic ient m otorway  system to take care 
of these movements becomes m ore  and m ore  apparent. The irony
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of this situation is that Johannesburg and to a l e s s e r  extent the 
contro l le rs  of Tem bisa  w i l l  have to face  huge costs to enable 
Randburg and Sandton to p rosper  as growth centres.

Decentra l isat ion is occurr ing  haphazardly; essential 
decentra l isat ion should be planned. The lo g ica l  d irect ion  in which 
the m a jo r  decentra l isat ion should take place is towards Soweto for  
businesses which r e ly  now or w i l l  r e ly  in the future on a substantial 
Bantu labour fo rce  in respect  of their act iv i t ies .

Johannesburg has l i t t le  say ove r  the changes of zoning it 
its own area ,  sti l l  less in its metropo l i tan  sector .  Rezoning for  
new employment areas initiated in the pr iva te  sector  are  bull-dozed 
through with a minimum of motivation. The pr ivate  sector at the 
same time is c lamouring increas ing ly  loudly fo r  a re laxat ion of 
job reserva t ion  to enable it to employ m o re  non-Whites.  The trans­
portation complications fo r  the future are  se l f  evident.

The movements between Soweto and Johannesburg requires 
a subsequent deta i led study. Be fore  such study can be put in hand, 
two important questions need a dec is ion  f r om  the Centra l  Government,  
namely :-

(a) Where are  the extra 400 000 Bantu expected by 1985, 
to be housed and,

(b) Who w i l l  be responsib le  fo r  their  transportation.

1. 2.6 Impact of transportation pro jects  on res ident ia l  areas

Transportat ion pro jects  bring in their  wake the hardships 
of the demoli t ion of homes and dwell ing units, the despoliat ion of 
res ident ia l  environments not only phys ica l ly  by their  presence,  but 
also by the introduction of concentrated noise and fumes and thirdly  
the severance  of res ident ia l  communities.

As long as c it izens of a community accept that their  motor 
veh ic les  and their t rave l  tr ips in them are  the supreme factor  in 
their  l ives ,  so long wil l  res ident ia l  communities have to suffer. No 
planner can look on the requirements  of a m otor ised  age with any­
thing other than in horro r .  Evolution requ ires  the imposit ion of a 
system which was never v isual ised when urban development took 
place.

The prob lem  must be made c lear  to a l l  c it izens, namely 
that the constant and increas ing  use of motor  vehic les  must lead to 
the implementat ion of a transportat ion plan and such implementation 
must lead to acute hardships fo r  a la rge  section of the community.

The rehousing of the middle and low er  income groups d is ­
placed by the implementat ion of the transportat ion proposals ,  is a 
factor  which the Council must take steps to solve as part of its plan. 
Fol low ing the approval  of the T ransportation Plan, a comprehensive 
study of al l  the res ident ia l  areas wi l l  fo l low  with the purpose of 
welding the ce l ls  created into homogeneous res ident ia l  environments.
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1. 2. 7 Impact of  transportation pro jects  on
suburban shopping centres

H is to r ica l ly  suburban shopping areas  have fo l lowed  a 
ribbon pattern along the main a r te r ia ls  leading f r om  the centre of 
the city. These  a r te r ia ls  o r ig ina l ly  contained the pr inc ipal  tram 
routes fo l lowed by the bus routes. F r o m  a c iv ic  and a t ra f f ic  point 
of v i ew  this fo rm  of development has been most unfortunate. The 
a r te r ia ls  have become congested with loca l  t ra f f ic  and the str ing of 
shops do not prov ide  the s e rv ic e  or the quality which the modern 
shopper expects. Many sectors  of the ribbon become depressed 
and industrial and other uses have intruded to create  st i l l  g rea te r  
depression.

The e f fect  of transportat ion fac i l i t ies  w i l l  be to create  
growth centres at s trategic  posit ions re lated ei ther to stations of 
the mass transit  systems or to points of access to the motorways .
The siting of these growth centres must f o rm  part  of a comprehen­
sive land use plan integrating the urban requirements  with m o v e ­
ment. The repercussions w i l l  be fe l t  in the o lder  shopping areas 
where even la r g e r  sections wi l l  f e e l  the pinch. The need to renew 
o lder  shopping areas w i l l  become a vital  planning issue in the future.

1 .2 .8  Metropo l i tan  prob lems

The theoret ica l  po l icy  of the National Transpor t  Commiss ion  
is that the National f r e ew a y  enc irc l ing  Johannesburg w i l l  so lve all 
its transportation prob lems not only in respect  of movements f r om  
the surrounding metropo l i tan  area  but also those which are  generated 
within the f r e ew ay  ring. It has also adopted the po l icy  that urban 
f reeways  are  expensive luxuries and so lve none of the prob lems.
The facts r e vea l  that this is unrea l is t ic  and enlightenment m ay  be 
obtained only when the stage is reached fo r  "C r i s i s  planning" to 
which re fe rence  is made in the second paragraph of sub section 1. 1. 1.

The f r e ew ay  system around Johannesburg w i l l  undoubtedly 
ass ist  movements f r om  outside. M otor is ts  w i l l  have the choice after 
getting on to the system of choosing their  route of entry to the city.
At present this w i l l  be on to the M l  or M2 motorways  of  the city or on 
to the a r t e r ia l  road system. A l l  of these routes within and c lose to 
the Centra l  Complex  wi l l  be heav i ly  over loaded  and unable to cope 
with the tra f f ic  long be fore  1980 let  alone 1985.

But what about the authorities which l ie  within the f r e ew ay  
r ing? The m a jo r  portions of Randburg and Sandton l i e  within the r ing 
and also a port ion of Roodepoort .  A l l  three are  heavy generators  of 
tra f f ic  with a destination inside Johannesburg. To  what extent 
should they be requ ired  to contribute to the problems they are  creat ing?  
The transportation plan has been designed fo r  Johannesburg bearing 
in mind this metropo l i tan setting, the plan has thus been integrated 
with the proposed National  Transpor t  Com m iss ion 's  f r e ew ay  ring.
F o r  e f fec t ive  operation the plan requires  that Roodepoort , Randburg 
and Sandton c a r r y  on the plan through their  area .  One must accept 
that the munic ipal it ies themselves  are  unable to do so and it is doubt­
ful whether they could even face  up to costs of extending the m otorway  
and ra i l  rapid transit  systems into their  areas .  The question could 
we l l  be asked by the cit izens of Johannesburg whether the motor is ts  
f r o m  these areas should not be taxed in some fo rm  or the other to 
help pay fo r  the fac i l i t i e s  which have become necessa ry  and this is 
a factor  which must r e c e i v e  considerat ion. Johannesburg has been
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unsuccessful in preventing the P rov in ce  f r om  making bad planning 
decis ions - what hope have the sm a l le r  authorit ies!

There  is no doubt that Johannesburg’ s transportation 
problems are  metropo l i tan  in context and the sooner they are put 
on this p lane,  the better.
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2. GO AL ,  O B JE C T IV E  AND P R IN C IP L E S

2. 1 Goal

The transportation system fo r  Johannesburg has been designed to sat is­
fy the fo l low ing goal:

" T o  develop an integrated transportation system that will  
e f f e c t iv e ly  se rve  the ex ist ing land use pattern in Johannes- 
burg and to promote  a healthy future pattern bearing in 
mind the expected development of the metropo l i tan area.
This transportation system is requ ired  to (1) meet  the 
anticipated t ra ve l  demand generated by the ex ist ing and 
proposed land uses, (2) be ef f ic ient and economic  to use,
(3) to have a m in imal  disruption e f fect  on the environment11,

2. 2 Object ives

In o rder  to achieve the above goal the fo l low ing ob ject ives  were  set:

1. A  balanced transportation system using each transportation 
mode fo r  the purpose fo r  which it is best suited bearing in 
mind the des ires  of the people .

2. The designation of transportation c o r r id o rs  to fac i l i ta te  the 
construction of transportat ion fac i l i t ies  not only in the im m e ­
diate design per iod  but we l l  into the future.

3. The a l lev ia t ion of t ra f f ic  congestion and reduction of t rave l  
t ime  between component parts of the city.

4. The increase  o f  road safety.

5. A  transportation system which is both economica l  and 
ef f ic ient meet ing a l l  ob ject ives  at the lowest  poss ib le  
cost without sacr i f ic ing  standards.

6. The maximum use of the ex ist ing transportat ion fac i l i t ies .

7. The m inimisat ion of disruption of des irab le  exist ing neigh­
bourhood and community development.

8. A  safe, fast, comfortab le  and re l iab le  public transport  system.

9. The encouragement of the use of public transport.

10. The improvement  to pedestr ian  movements within the city.

2. 3 P r inc ip les  of Transportat ion  Plan

In prepar ing  the transportation plan it has been accepted that a c o -o rd i -  
nated system of motorways ,  a r te r ia l  and co l lec to r  roads and public transport  
fac i l i t ies  must be prov ided.  The co-ord inated plan has been developed having 
due regard  to the undermentioned genera l  pr inc ip les .

2. 3. 1 Genera l  pr inc ip les

1. Studies have shown that it is not p rac t ica l ly  nor economica l ly  
poss ib le  to prov ide  a road system  in the heart of the ci ty  that
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vvill p erm it  the apparently des ired  f r e e  use of the pr ivate  car. 
Studies have shown that the workers  of the Central Complex are 
the workers  most  l ike ly  to be encouraged to use good public 
transport.  These  facts have weighed heavi ly  in the design of 
the system result ing in the recommendat ion of a ra i l  rapid 
transit system and the acceptance that within the Inner Central  
A rea  no additional roads can be just i f ied on an economic or 
environmental basis.

2. In attempting to secure an acceptable Inner Centra l  A r ea  en­
vironment the highway system has been designed so that 
theore t ica l ly  w herever  possib le ,  a r te r ia l  t ra f f ic  should not 
have to c ross  the central east-west  and north-south axis of 
the heart of the city. Linked with this is the pr inc ip le  of 
fac i l i tat ing f r e e r  pedestr ian movement  throughout the Inner 
Central A r ea  which wi l l  f o rm  part of a subsequent report  on 
the Centra l  A rea .

3. A  further genera l  pr inc ip le  accepted is that the la rge  growth
in non-res ident ia l  f loo r  space a lready  committed in the Central 
A rea  and the additional space predicted by the studies w i l l  con­
tinue to keep the Centra l  Complex  as the main work centre 
cer ta in ly  up to 1985. While decentra l ised work areas are 
becoming m ore  important it w i l l  be only a f ter  1985 that they 
wil l  become r ea l l y  significant. The transportation system must 
be able to cater  fo r  this change in orientation.

4. No transportat ion plan fo r  a great  c ity can be designed without 
an adequate number of

(a) public transport  operators ,  (bus d r iv e r s ,  bus conductors, 
ra i l  rapid transit  d r iv e r s ,  despatchers, inspectors e tc . ,  
and

(b) t ra f f ic  enforcement o f f i c e rs .

The transportat ion plan envisages the use of all  the latest 
mechanical  and e lectronic  dev ices  such as automatic train control, 
automatic ticket issuing and cancel l ing machines,  automatic ticket 
ba r r ie rs ,  e tc . ,  but neverthe less ,  the ava i lab i l i ty  of an adequate number 
of personnel  fo r  public transport and tra f f ic  control  is essential  and 
assumed to be forthcoming.

2. 3. 2 Highway pr incip les

In designing the highway system of the transportation plan, the 
fo l lowing pr inc ip les  have been used as a basis:

1. A  system of wide transportation c o r r id o rs  would be 
protected to prov ide  f o r  the city*s transport needs wel l  
beyond the design year ,  1985, in a manner that would 
cater fo r  both centra l ised  and decentra l ised  development.

2. The highway system to be built to suit the tra f f ic  demand 
has been based on des ired  f r e e  use of the car up to and 
bypassing the Centra l  Complex.  Within the Central  Complex 
the highway system wil l  cater only fo r  a res tr ic ted  modal 
choice by 1985. Thus a certa in  amount of change of mode
i. e. park & ride operation is expected on the fr inge o f  the 
Centra l  Complex.  To cater  fo r  this, the highway system 
must lead conveniently to park & r ide interchange fac i l i t ies .
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3. The motorways to be built when required in the wide 
transportation c o r r id o rs  must have wide medians to 
accommodate  future ra i l  rapid transit,  busways or 
r e v e r s ib l e  ca r r ia g ew ay  depending on long te rm  demand.

4. The motorways must be built to the high design standards 
current ly  being advocated overseas  but because of the 
natural physical  features of Johannesburg, it is accepted 
that in certa in areas gradients w i l l  have to be steeper 
than would no rm a l ly  be acceptable.

5. In calculat ing the highway requirements,  the fac i l i t ies  
a re  accepted to be running at capacity thus, although 
the highway plan may appear generous, the l e ve l  of 
s e rv ic e  prov ided  wi l l  by no means be high but down to 
congestion l e ve l  at peak per iods.

2. 3. 3 Public  transport  pr inc ip les

The pr inc ip les  used as a basis fo r  the design of the public 
transport system are  as fo l lows:

1. Speeding up of the bus s e rv ic e  and the use of buses 
in certa in  areas  fo r  park & r ide operation in the 
per iod be fo re  the ra i l  rapid system is in operation.

2. A  rev ised  bus s e rv ic e  feeding ra i l  rapid stations 
so that the d is tr ibutory  features of the bus can be 
combined with the l inear  feature of the ra i l  rapid 
to g ive good pick up cove rage  in low  density r e s i ­
dential areas and rapid access f r e e  of tra f f ic  
congestion to the high density central  area.

3. The bus- or ca r -  to ra i l  interchange fac i l i t ies  must 
be of high standard to g ive fast , convenient, weather 
protected trans fer  f r om  one mode to the other.

4. The ra i l  rapid system stations to be so placed to 
p erm it  a fast s e r v ic e  outside the central area and
to g ive good distr ibution of passengers  to work places 
and shopping areas within the central  area.

5. The above pr inc ip les  apply to the transportation 
system for  the White race group. The principles 
applicable to the transportat ion system fo r  the Bantu 
resident in Soweto include the necess i ty  f o r  eff ic ient 
bus and ra i l  s e rv ic es  but as the latter is dependent 
on government po l ic ies ,  they fa l l  outside the scope 
of this report .

2. 3. 4 Park ing  pr inc ip les

The pr inc ip les  used in the prov is ion  of car  parking fac i l i t ies  
in the central  complex  are  as fo l lows:

1. P r iva te  enterpr ize  to be permitted  to build garages in 
conjunction with its non-res ident ia l  development but 
the amount must be dependent on the posit ion in the 
Centra l  Complex  and on the capacity of the local, 
co l le c to r  and a r te r ia l  road system.

24.



2. The City  Council to prov ide additional parking garages 
to cater  f o r  cars ,  based on a res tr ic ted  modal choice 
(see  2. 3. 2 i tem 2 above)  entering the Central  Complex  
on the basis of la rg e  dai ly rated garages on the fr inge 
of the high density areas fo r  long te rm  parkers  and 
sm a l le r  garages ,  hourly  rated, within the high density 
areas spec i f i ca l ly  to cater fo r  the short te rm  business 
appointment or  shopping expedition.

3. The prov is ion  of parking must be adequate fo r  the 
support of the c i ty 's  economy but not necessa r i ly  
fo r  the non-essentia l  car d r iv e r .

2. 4 Standards fo r  transportation fac i l i t ies

It is not proposed to g ive detailed standards for  transportation fac i l i t ies  
because once certa in  basic standards are  accepted the m ore  detailed ones 
fo l low automatically  and are  we l l  known to transportation engineers.

2. 4. 1 Highways

The proposed highway fac i l i t ies  should be designed to the fo l lowing 
basic standards:

(a) Motorways :  Design Speed : 110 km per  hour (70 mph)
Hor izonta l  curvature : 600 m (2000') desirable

450 m (1500') minimum 
Gradient : 3% des irab le

5% maximum (cer ta in  sections 6%) 
Lane width : 3. 6 m (12 ft)
Shoulder width : 3.0 m (10 ft) le ft 

2. 4 m ( 8 ft) right
Median : 18. 3 m (60 ft) c lear  of shoulders

(b) M a jor  Roads Design Speed : 80 km per  hour (50 mph) desirable  
65 km per  hour (40 mph) minimum 

Horizonta l  curvature : 230 m (700') desirable
125 m (400') minimum 

Gradient: 8% on new m a jo r  roads -
exist ing grade on improved 
m a jo r  roads

Lane width : 3.6  m (12 f t ) ,des irab le
3. 3 m (11 ft) minimum 

Median : 4. 3 m (14 ft)  including right
turn lane

2. 4. 2 Park ing  garages

The proposed parking garages should be designed and located to 
the fo l lowing standards:

Type : Long -per iod  - c lea rw ay  ramp type
Med ium -per iod  - ramp, sp l i t - l e v e l  o r  sloping f loor  type

No. of F loo rs  : maximum of 6 des irab le  unless entrances are 
at d i f ferent l e v e ls  or  garage is part ia l ly  below 
ground when m o re  can be considered

Ramp Gradient : 10% Maximum

Dimensions Park ing  bay 5. 5 x 2. 5 m (18' x 8' )  
A i s l e  width 7. 3 m (24' )
Ramp width 3. 6 m (12 ')

25.



Walking Distance : L o n g -p e r io d  : 600 m (2000 ft) des irable
900 m (3000 ft)  maximum

M ed ium-per iod  300 m (1000 ft) des irable  
450 m (1500 ft) maximum

2. 4. 3 Public transport

The design and running of the public transport system should 
sat is fy  the fo l low ing standards:

(a) Bus Serv ice :

Load Factor  : Mult i-stop s e rv ice  : lega l  load standard
Express s e rv ice  : 1.0 No standing passengers

Stops : Mult i -stop s e rv ic e  : 0 .4  km m i le )
Express  s e rv ic e  : only at m a jor  pick-up and 
set-down points.

(b) Rai l  Rapid:

Standards to be recommended by a consultant.
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3. T R A N S P O R T A T IO N  P L A N  OP  TIONS

3. 1 Modal Split Options

In the design of a transportation plan fo r  a city, the City  Council 
must decide on the po l icy  to be adopted. As pointed out ea r l i e r ,  the 
natural des ire  of a population with a high standard of  l iv ing, is to use 
the car whenever possib le .  The percentage of tr ips made by the dif ferent 
modes of t rave l ,  i. e. the modal split, w i l l  v a ry  with the s ize  of the city 
and its density  of development. G enera l ly  the la r g e r  the city and the 
greater  its density  of development, the g rea te r  is the use of public t rans ­
port.

In a fast growing c ity  with an increas ing  standard of l iv ing and highly 
centra l ised work areas,  the prov is ion  of a highway system permitt ing the 
unrestr ic ted  natural des i re  to use the car to the central  area wil l  cost a 
great  deal of money and probably be economica l ly  unobtainable. The City 
Council must then decide on what degree  of choice it w i l l  g ive its citizens 
in the use of their cars .  There  are  bas ica l ly  four options open to the Council 
v iz  :

(1) a l low f r e e  modal choice
(2) a l low no modal choice, that is design to the essential d r ive r  only
(3) accept some degree  of  res tr ic t ion  between f r e e  and no modal 

choice and f inal ly
(4) do nothing.

3. 1. 1 F r e e  modal choice

The model  used to determine the mode of t ra ve l  that would be used fo r  
a part icu lar  tr ip was based on the fo l lowing var iab les :

tr ip purpose, car ownership, ava i lab i l i ty  of  public transport , 
relationship of or ig in  and destination to bus routes.

The results of the model, using the 1985 values of the var iab les ,  were 
applied on a tr ip purpose basis, to the various person - t r ip  tables to obtain 
orig in-dest inat ion tables fo r  car tr ips,  car passenger  tr ips and public trans­
port  passenger  tr ips.  The modal split mode l  took account of the use of 
South A f r ican  Railways trains by White commuters  but these f igures have 
not been analysed in this report.

The or ig in  destination results obtained after  the application of the modal 
split mode l  were  tested fo r  reasonableness on the north and south screenlines. 
The model  predicted that in 1985, 72 400 veh ic le  tr ips would cross the north 
screenl ine between 7 & 9 a. m. This would be equivalent to a growth of just 
o ve r  5% per  annum, whereas this screen l ine has been growing at a steady 6% 
P* a. since 1954 and i f  this growth continued the 1985 volume would be 86 000.

The model  pred ic ted  for  the south screen l ine  that the 7 - 9 a .m .  volume 
w i l l  be 40 000 equivalent to an annual growth of just under 7%. There  is no 
long te rm  past growth f igure  f o r  this screen l ine but f r om  1965 to 1967 the 12 
hour volume g rew  at 9% p. a.

On the basis of these f igures  it is considered that the vehic le  volumes 
predicted by the modal split mode l  a re  reasonable and may tend to be conser­
vative.
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The public transport  passenger  tr ips obtained f r o m  the modal 
split mode l  were  also tested for  reasonableness on the north and south 
screenl ines.  The passenger  vo lumes cross ing  the north screenline were  
predicted to g row  at about 31% p. a. while those cross ing  the south sc reen ­
line were  predicted to g row  at about l f %  p. a.

The model  was der ived  f r om  the Home In terv iew  Survey and the 
Journey to Work Survey. At the t ime of these surveys it was assumed that 
people were  choosing their  mode of t rave l  f r e e l y  and thus would use the car 
if  this is their p r e f e r r e d  mode of t rave l .  The results g iven by the modal 
split model  using the 1985 values of the independent var iab les  were  thus con­
s idered to be the p r e f e r r e d  mode of t rave l  or " f r e e  modal cho ice "  of the trip 
makers .

The f r e e  modal choice being based on the surveys is thus heavi ly  
reliant on public transport,  pa r t icu la r ly  fo r  tr ips to the Centra l  Complex.
The increased  standard of l iv ing  and consequent higher car ownership ex­
pected in 1985 w i l l  mean that a g rea te r  percentage of tr ips wil l  be made by 
car. In compar ison the percentage of tr ips made by public transport will  
decrease  but the number of passengers  ca r r ied  by public transport wil l  n e ve r ­
theless be fa r  g rea te r  in 1985 than in 1965. This w i l l  be part icu lar ly  so in 
the case of those going to or  f rom  work.

A  transportat ion plan based on f r e e  modal choice w i l l  requ ire  the r e ­
construction of many a r te r ia l  roads outside the Centra l  Complex.  It would 
also require  the construction of many new motorways leading into and by­
passing the Centra l  Complex.  The highway requirements are  shown dia- 
g ram m at ica l ly  in F igure  3. 1 A. A  la rge  number of giant parking garages 
would be required  within the heart of the Centra l  Com plex  on the fr inge  of 
the Inner Central A rea .

The public transport system would have to c a r r y  a grea t ly  increased 
number of passengers  in the peak per iod  but the vo lumes would not be suff i­
cient to just i fy  a ra i l  rapid system. This  increased  vo lume would require  
grea t ly  extended term ina ls  and the buses would be subjected to greater  
tra f f ic  delays unless expensive e levated busways penetrated the Inner Central  
A rea .  In 1985 about 650 buses would enter the Inner Cordon A rea  in the 
peak hour; this is about 1.7 t imes the 380 buses that entered in the peak hour 
in 1965.

Elevated busways would badly affect  the environment and amenit ies of 
the central  area  because of the narrow  street  and v isual intrusion. They 
would also require  e levated bus te rm in i  fo r  which considerable  property  
would have to be purchased.

Studies have revea led  that the use of  e levated busways on an extended 
basis is not a feas ib le  proposit ion.

3. 1. 2 No modal choice

The Home In terv iew  Survey probed the necess i ty  of using a car fo r  the 
work tr ips.  If  a person needed a car to c a r r y  out business he was considered 
as an essential d r iv e r .  If on the other hand, he did not need a car to earn his 
l iv ing  but p r e f e r r e d  to go to work by car he was considered as a non-essential  
d r ive r .

In the 1985 analysis only study area  res idents with work tr ips to the 
Central Complex  were  analysed on an essential  or  non-essentia l basis. The 
reason fo r  this was because the wide spread distr ibution of work trips outside
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the Central  Complex  made it imposs ib le  to prov ide  an attract ive public 
transport system to convert  non-essentia l d r iv e rs .  On the other hand, 
the heavy demand f r o m  al l  over  to the Central  Complex  might make it 
poss ib le  to prov ide  an attract ive  ra i l  rapid transit  system to convert 
non-essentia l  d r iv e rs .

Car d r iv e rs  f r om  outside the study area  were  not subject to an 
essentia l/non-essentia l analysis because their public transport system 
would be outside the control of Johannesburg.

A l l  truck tra f f ic  is, of course,  considered to be essential.

It was assumed that in 1985 the percentage of essential  d r ive rs  would 
be the same in each sector  as they were  in 1965. These  percentages were  
applied to the or ig in  destination tables obtained f r om  the modal split model. 
The non-essential  d r iv e rs  were  thus considered to be bus passengers and 
were  thus permitted  "no modal cho ice" .

A  transportat ion plan based on the no modal choice option wi l l  sti l l  
requ ire  some motorways and considerable  improvement  to ma jor  roads.

The highway requirements are  shown d iagram m at ica l ly  in F igure

Obviously the public transport system would have to c a r r y  v e r y  grea t ly  
increased volumes which would certa in ly  be in the range of ra i l  rapid transit. 
F o r  these volumes to be ca r r ied  by buses about 1 430 buses would have to 
enter the Inner Cordon A r ea  in the peak hour in 1985. This is about 3. 8 
t imes the 1965 peak hour volume.

This number of buses could not be handled on the present street system, 
because even with no modal choice,  veh ic le  volumes a re  estimated to be about 
46% grea te r  than the 1965 volumes. A lso  the centra l  terminals  would have to 
be g rea t ly  extended and probably  d ispersed.

This plan would thus requ ire  a ra i l  rapid transit  system with an exten­
sive bus feeder  system using busways in seve ra l  areas .

A  transportation plan based on no modal choice is considered to be com ­
p le te ly  im prac t ica l  because the res t r ic t ion  on the use of the car, the c i t izen 's  
and vo te r 's  p r e f e r r e d  mode of t rave l ,  is too severe ,  prov ides  no f lex ib i l i ty  
in the future and is de f in i te ly  a shortsighted pol icy.

3. 1.3 Res tr ic ted  modal choice

A  res tr ic ted  modal choice transportation plan is one that does not p r o ­
vide sufficient highways to cater fo r  all the tr ips of the ci t izens using their 
p r e f e r r ed  mode of t rave l  but st i l l  prov ides  m ore  highways than would be 
needed had the cit izens been permitted  no modal choice.

Obviously a res tr ic ted  modal choice can va ry  f r om  just above no modal 
choice to just below f r e e  modal choice. In this analysis the res tr ic ted  modal 
choice on 1985 volumes was a rb i t ra r i l y  set at about halfway between the two 
extremes.  This w i l l  p erm it  a m ore  gradual appl ication of the res tr ic t ion  f rom  
the f r e e  modal choice in 1965 and w i l l  st i l l  p rov ide  some f lex ib i l i t y  beyond 1985.

A  transportation plan based on the above definition of res tr ic ted  modal 
choice could just just i fy  the introduction of a ra i l  rapid transit system and the 
highway system w i l l  depend on what po l i c y  is adopted to handle the non-ess en­
tial d r iv e r  and car passenger  tr ips that must use public transport. These
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non-essential d r iv e r s  could be perm it ted  to use their  cars  to convenient 
public transport stops where the cars  could be parked and the remainder 
of the tr ip completed via public transport. This  po l icy  would require a 
la rge r  highway system in the suburbs than i f these non-essentia l  d r ive rs  
were  expected to walk to the nearest  bus stop.

An attract ive  system would be to p e rm it  the non-essentia l  d r ive rs  
who are  expected to us public transport,  to d r ive  to the nearest  ra i l  rapid 
transit  station and then complete  the tr ip by rai l .  This  system would c e r ­
tainly requ ire  m ore  highways but the highway system could be designed to 
prov ide good access throughout the suburbs and thus prov ide a good basis 
when work tr ips become m o re  decentra l ised.

A  transportat ion plan based on this basis would require  m a jor  road 
reconstruct ion as we l l  as seve ra l  new motorways  fo rm ing  a bypass box 
around the Central  Complex.  The requirements - highway and ra i l  rapid, 
a re  shown d iag ram m at ica l ly  in F igure  3. 1 C.

3. 1. 4 Do nothing option

This is not s t r ic t ly  a modal choice option but is l ik e ly  to have a great 
e f fect  on the choice of  mode and in fact  is l ike ly  to have a far  reaching d e t r i ­
mental e f fect  on the economy of the city.

This is considered to be a v e r y  unreal ist ic  option. It would slow down 
and eventually stop the growth of the central area .  This would lead to faster  
decentral isat ion to the suburbs and surrounding towns. But the exist ing road 
network is not designed fo r  this and pressures  w i l l  again be brought for  a 
highway system to se rve  decentralisation. Publ ic transport  w i l l  be even less 
of  a proposit ion because of the w ide-spread  work areas .

Big p roper ty  deve lopers  have invested globular sums of money in 
cen tra l -c i ty  p ropert ies .  L a rg e  pro jects  a re  p resen t ly  being constructed and 
sti l l  l a r g e r  pro jects  are  being planned. Considerable  opposit ion to a "do 
nothing" po l icy  w i l l  develop f rom  these p roper ty  owners who may see the 
value of their investments decl ining i f  m ass ive  decentra l isat ion is generated. 
P r e s su re  w i l l  then be brought to bear on the Council to take action and such 
action wil l  be the same as that required  fo r  the res tr ic ted  modal choice 
mentioned ea r l i e r ,  which could have saved the Centra l  A r ea  as vvell as ca te ­
ring fo r  decentralisat ion.

The do nothing option is essent ia l ly  a case of delaying the inevitable 
and future counci l lors and o f f ic ia ls  wil l  r e g r e t  the lack of fo res ight  of such a 
decis ion.

A  study of the new cars reg is te red  in Johannesburg shows that the c i t i ­
zens of the Johannesburg reg is tra t ion  d is t r ic t  spent about 65 m i l l ion  rand 
on new cars in 1968. This f igure  has been r is ing  each year  in the past and 
is certa in  to continue r is ing  in the future. The population of Johannesburg is 
r is ing each year ,  the amount of non-res ident ia l  f l o o r  space continues to in­
crease ,  the gross national product continues to increase  thus al l  serv ices  
must g row  to s e rve  this increase  and since transportation fac i l i t ies  are a 
se rv ice ,  in fact an essentia l s e rv ice ,  they too must continue to grow.

1. A ve ra g e  car cost calculated f rom  data in the A. A. ’ s "The  Motor is t "  
New car reg is t ra t ion  f r om  Bureau of Statistics bulletins.
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In the l ight of  these facts the do nothing option is a po l icy  which dare not 
be considered ser ious ly  fo r  the dynamic c i ty  of Johannesburg.

3. 2 Transportat ion System Layout Options

In designing a new transportation system fo r  1985 full cognizance 
must be taken of the highway system a lready  committed.  The most  striking

* feature of the p resen t ly  committed highway system is of course the R63m 
motorway system now par t ia l ly  opened and wel l  under way construction-wise.  
This system must exert  the most important influences on the design of any 
future transportation system.

The present m otorway  system was designed to standards that existed 
in the late 1950's and the ea r ly  1960's. These  standards are  below those that 
are  advocated at the present t ime. Using these ea r l i e r  standards, the present 
6 - lane motorway  system was designed to g ive  v e r y  good se rv ic e  to the area 
through which it passed.  Its interchanges are at a minimum spacing and it 
w il l  be v e r y  dif f icult to connect it up with a m o re  extensive motorway system 
without destroying its abi l i ty  to g ive  v e r y  good se rv ic e  to the part icular part 
of the c i ty  through which it passes.

The present motorways  were  also designed to disrupt to a minimum, 
the area through which they pass and consequently their  rights of way are 
the minimum required with no room for  expansion. Due to the fact that there 
is no room fo r  expansion, the danger exists that i f  they a re  developed as 
6 - lane fac i l i t ies  right to the municipal boundaries, their  capacity will  be 
fu l ly  p re -em pted  by non-Johannesburg d r iv e rs  and they w i l l  thus not be able 
to se rve  the cit izens who have had to pay by far  the g rea te r  proport ion of their 
cost.

•

In developing a highway system fo r  the c i ty  of the future, there are 4 
approaches that can be taken, namely  :

m

1. To  fit in m a jor  roads schemes around the present motorway system.

2. To  f it in other motorways  with the present m otorway  development
to fo rm  an ove ra l l  m otorway  system. This w i l l  have to be augmented 
by additional m a jo r  road schemes.

3. Make the present m otorway  development a distr ibution system and to 
place a new motorway  system around it. This  w i l l  have to be aug­
mented by additional m a jor  road schemes.

4. To  make the present motorway  system a distr ibution system and to 
p lace transportation co r r id o rs  around it, and develop motorways in 
these co r r id o rs  to take the tra f f ic  as it develops.  Again an exten­
sive m a jor  road system wil l  also have to be developed.

Consider ing the f i r s t  option namely that of developing m a jor  roads to 
cater fo r  the future growth wi l l  requ ire  the redeve lopment of all  existing 
m a jo r  a r te r ia ls  to the maximum possib le ,  together with three 6- lane major  
roads for  e v e ry  m otorway  that would otherwise  be required.  The problem 
here is that these roads would not have built- in protect ion of their capacity 
and wi l l  have no f l ex ib i l i t y  fo r  the future when decentra l isat ion of work places

* becomes m ore  important.  A lso  as the t ra f f ic  builds up beyond the design year,
new m a jor  road fac i l i t ies  w i l l  continuously be required.  This will  result in an 
excess ive  fragmentat ion of the structure of the city.

The second option, that of f it t ing in additional motorways to fo rm  a com ­
plete m otorway  system with the exist ing m otorway  development, would require

31.



system interchanges between the ex ist ing motorways  and the new m o to r ­
ways. This w i l l  mean eliminating seve ra l  ex ist ing and proposed serv ice  
interchanges result ing in loss of s e rv ic e  of the exist ing motorways to the 
area through which they pass, together with poss ib le  ser ious congestion 
of the present motorways due to their p r em ie r  posit ion near the central 
area. The spacing of the system interchanges w i l l  leave  v e r y  l i tt le  space 
in between for  s e rv ic e  interchanges to the normal road system. This will  
result  in an expensive m otorway  system which, because of the lack of 
s e rv ice  interchanges, w i l l  not g ive good access to that part of Johannes­
burg it should be serv ing  v iz .  the Centra l  Complex  and its environs.

The third option is to keep the present motorway  system to provide 
good se rv ic e  to the area through which it passes and to superimpose upon 
it another motorway  system built to the latest standards which wil l  give 
fa i r  access to areas through which it passes but w i l l  p rov ide  excellent s e r ­
v ice  to its citizens in the future when decentra l isat ion of work places be­
comes m ore  important. It can also be designed to g ive  d irect  access to 
park 'n r ide terminals  connected with the underground ra i l  rapid system 
thus assist ing in the development of a t ru ly  balanced transportation plan.

The fourth option, an extension of the third mentioned above, is that 
transportation co r r ido rs  are  set aside fo rm ing  a system over  and above 
the present motorway  system. Motorways  wi l l  be built in the co rr idors  
as required fo r  the future t ra f f ic .  They  w i l l  safeguard the future routes 
by making sure no expensive developments prohibit  future construction.

3. 2. 1 The c o r r id o r  system

The pr inc ip le  of the c o r r id o r  system is to designate a system of 
transportat ion co r r id o rs  about 120 to 185 m e tres  (400 to 600 feet )  wide 
throughout the study area. These  c o r r ido rs ,  fo r  a c i ty  of the density of 
Johannesburg, should fo rm  a gr id  of about km (3| m i le )  centres. The 
co r r ido rs  should fo rm  the basis of the ultimate transportation system for  
the city and some co r r ido rs  would not have to be purchased for  many de­
cades. The important point is to designate the c o r r id o rs  at an ear ly  stage 
and to ensure that they wi l l  be protected f r om  high intensity development.

This approach is the most log ica l  to accept as it makes prov is ion  fo r  
most of the fo reseeab le  eventualit ies. It safeguards the future expansion 
and extension of the system to cope with movements by pr ivate  vehicles 
and by public transport after 1985 and wi l l  a lso cope with cross- town m o v e ­
ments which w i l l  be generated should decentra l isat ion occur to a marked 
extent. It is the recommended system.

3. 3 Public T ransport Options

The public transport  plan is c lo se ly  assoc iated with the po l icy  that is 
adopted in regard  to the modal split. The effects of each modal split option 
on public transport  has been discussed in Section 3. 1 and these may be 
summarised  as fo l lows:

(a) F r e e  modal choice w i l l  requ ire  an increased  bus se rv ic e  but a 
high capacity  system of the ra i l  rapid type cannot be justif ied.

(b) No modal choice w i l l  requ ire  a grea t ly  increased  public trans­
port s e r v ic e  which cannot be handled by buses alone and a high 
capacity system of the ra i l  rapid type becomes essential.

(c )  Restr ic ted  modal choice a lso requ ires  an increased  public 
transport  s e rv ic e  which would be diff icult  to handle with buses 
alone and would just just i fy  a high capacity system of the ra i l  
rapid type.

32.



The public transport system then depends on the capacity demanded 
by the modal split po l icy .  I f  the modal split po l icy  requires  a high capacity 
system then a system having la rg e  capacity vehic les  running at v e ry  c lose 
headways with no in ter fe rence  f r om  other tra f f ic  must be provided.  The 
only system that fulf i l ls  these requirements is a train of vehic les on its 
own right of way, that is the f ixed route ra i l  rapid system.

Once a ra i l  rapid system is required then the options reduce to

(1) the type of track, namely  duorail  or monora i l  and (2) the ver t ica l  
location, namely  above or below ground.

3 .3 .1  T rack  type

The duorail with steel  ra i ls  and stee l  tyred flanged wheels is ex­
tens ive ly  used throughout the world .  It has proved  to be v e r y  re l iab le  with 
the minimum of design prob lems and modern  techniques have made it c om ­
fortab le  and quiet.

The duorai l with wood or concrete rai ls  and rubber tyred wheels has 
been used onpart of the P a r i s  system and in Montreal .  It is comparat ive ly  new 
and pos i t ive  guidance and switching f r om  one route to another complicates 
the design.

Both duorai l types are  wel l  suited to underground, surface and e l e ­
vated rights of way.

The m onora i l  has been used on a few  single routes but never in a full - 
sca le  public transport  system. There  are  bas ica l ly  two types; in the one 
the coaches are  suspended below the track while in the other they are  suppor­
ted above the track. Both types use rubber tyred  wheels.

The suspended type is wel l  suited to e levated locations because the 
track has to be supported above the coaches. It can also be placed under­
ground but the overhead track requ ires  a rather la rg e  housing and this, to ­
gether with the pendulum nature of the coach, would requ ire  a l a rg e r  exca­
vation than fo r  the duorai l.

The ra i l  of the supported type can quite eas i ly  be founded at ground 
leve l  in its own right of way as wel l  as spanning between columns. It can 
also be conveniently placed underground although again a la rg e r  tunnel will  
be required than fo r  a duorail .

The rubber tyred  wheels can negotiate steeper grades than stee l tyred 
but the steeper the grade, the higher the power consumption and even on 
equivalent grades the rubber tyres  consume m ore  power because of their 
g rea te r  ro l l ing res istance.

3. 3. 2 Ve r t ica l  locat ion

The least expensive p lace to locate the duorail  or the supported mono- 
ra i l  is at ground l e v e l  i f  the right of way is avai lable .  This location is of 
course imposs ib le  in heav i ly  deve loped areas where the surface is used for  
all  modes of movement.  It is, however,  suitable fo r  suburban areas where 
the surface or  an open cutting can be used.

The next place to locate any of the ra i l  types is on structure above 
ground. This could be inexpensive in d irec t  capital  cost i f  right of way does 
not have to be purchased e. g. i f  it were  located ove r  a road, but it is almost 
certa in  that p roper ty  w i l l  have to be purchased to accommodate changes in 
direct ion.  However ,  the elevated structure is also not suitable in heavily 
developed areas with narrow  road r e s e r v e s  as in the Centra l  Complex  of
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Johannesburg. F i r s t l y  the supporting columns and foundations of the e l e ­
vated structures are  f a i r l y  la rge .  The columns would s e v e r e ly  res tr ic t  the 
width of  sidewalks or  ca rr iageways  in the narrow  streets  and the foundations 
would necessitate considerable  a lterations to s e rv ic es .  Secondly to prov ide 
an adequate system the e levated structures would have to run through the 
heart of the c ity  having a v e r y  depress ing  e f fect  on the environment.
Th ird ly  seve ra l  e levated stations would be requ ired  in the heart of the city.
The stations would have to be at least  400 ft long and would near ly  cover  
the whole street  f r om  building l ine to building l ine fo r  near ly  two blocks.
This wil l  have a further detr imenta l  e f fect  on the environment. Where two 
or  m ore  routes c ross  or  come together and it is necessa ry  to perm it  passen­
gers  to change routes quickly and conveniently, the resultant elevated 
stations wi l l  de tr imenta l ly  affect  the amenity of the area and the incidence of 
l ight to the abutting buildings. With the narrow  pavements access escalators, 
equivalent to serv ing  the second f loo r  of a building, would have to be located 
in abutting pr ivate  property .

In te rms of d irec t  construction costs,  the most  expensive place to l o ­
cate any of the ra i l  types is underground. Th e re  might, however,  be a 
saving on p roper ty  costs as even, when the route passes under development, 
compensation, i f  any, w i l l  not approach the cost of purchase which would be 
necessa ry  i f  the route was on surface or  elevated.

The cross ing  of routes underground creates  no prob lems and where 
passengers  have to change routes the resultant stations are  pure ly  a tech­
nical prob lem having no adverse  e f fec t  on the amenity o f  the surface deve lop­
ment.

Another intangible saving is the minimum impingement on the environ­
ment and the weather protect ion  it o f fe rs  to passengers .

Because of the high cost of the underground locat ion it is only used in 
the highly developed areas where the environmental needs just i fy  the extra 
cost and where the grades of the surface demand it. Outside these places 
the routes are  either on surface or  elevated.

3. 4 Park ing  P o l i c y  Options

As with the highway system there are  seve ra l  parking po l ic ies  that could 
be implemented. The main parking prob lems are  in the Central  Complex and 
can be divided into two parts; (1) p rob lems concerning long-per iod  parking, and 
(2) p rob lem s concerning medium-and short-per iod  parking. These problems 
re late  to non-res ident ia l  buildings.

3. 4. 1 Long -per iod  parking options

The modal split option adopted wil l  not only decide the highway requ ir e ­
ments but w i l l  a lso decide what long-per iod  parking must be provided within 
the area  subject to the modal split option, i. e. the Centra l  Complex. Thus 
having decided on the modal split po l icy  the long -per iod  parking can be ca lcu­
lated and the po l icy  options then revo lv e  around how the required parking within 
the Centra l  Complex  is to be provided.

The fo l low ing parking po l icy  options are  available :

1. Compel  the deve loper  of a non-res ident ia l  p roper ty  to provide off-
s treet  parking space to cater  fo r  the ful l long-per iod  parking demand 
of his building. This ,  of course,  is subject to the sites being large  
enough to p e rm it  an o f f - s t r e e t  garage.  The Council to provide for  
any shor t - fa l l  in te rm s  of the calculated demand based on the modal 
split po l icy .
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This , besides making it m ore  diff icult  to calculate what the 
Council w i l l  have to prov ide ,  w i l l  mean that al l new buildings 
on suff ic ient ly  la rg e  sites w i l l  encourage full modal choice while 
the m a jo r i t y  of the occupants of buildings without garages will  
have to r e l y  on public transport. This g ives an unfair advantage 
to the la r g e r  buildings but it would reduce the Counci l 's  invo lve ­
ment in long-per iod  garages .

2. Compel the deve loper  of a site, suf f ic ient ly  la rg e  to perm it  an 
o f f - s t r e e t  garage,  to prov ide  sufficient parking space to cater 
fo r  the long-per iod  parking demand of his non-residentia l buil­
ding based on the modal split po l icy .  The Council to provide 
the parking space necessa ry  for  those buildings without garages,  
again based on the modal split po l icy .

While this option means that the la r g e r  building st i l l  has an ad­
vantage over  the sm a l le r  building, it does not d i rec t ly  encourage 
ful l modal choice.  This option could st i l l  mean that in the Inner 
Cordon area  these could st i l l  develop too much long-per iod 
parking space.

This option could, of course,  increase  the Council 's  involvement 
in long-per iod  parking compared with the f i r s t  option.

3. Compel the deve loper  of a site suf f ic ient ly  la rge  to perm it  an off- 
s treet  garage to prov ide  parking at some determined rate per  unit 
of non-res ident ia l  f l o o r  area  i r r e sp e c t i v e  of the use of the f loor 
area.  The parking space prov ided  in this case being less ,  par t i ­
cu lar ly  fo r  o f f ice  buildings, than the demand based on the modal 
split po l icy .  The Council to prov ide  the parking space necessary  
fo r  those buildings without garages based on the modal split po l icy  
together with the short fa l l  o f  parking space of those buildings with 
garages.

This option wil l ,  of course,  increase  further the Counci l 's  invo lve ­
ment in long-per iod  parking but it w i l l  reduce the amount of long- 
per iod parking space in the area concerned result ing in better 
control  of the modal split policy.

Coupled with all these options the s ize  of site can be specif ied, below 
which no garage wil l  be permit ted  and above which a garage is compulsory. 
This l im it ing  s ize  can be used to control  the number of garages and thus 
vehic le  entrances and exits in a block. It is pa r t icu la r ly  useful in the Central 
A rea  to prevent an objectionable number of small  garages with the consequent 
disruption on the t ra f f ic  f low.

3. 4. 2 Short-per iod parking options

Medium- and short-per iod  parking fac i l i t i e s  a re  essential  fo r  the eco ­
nomy of the c i ty  since they a re  fo r  the convenience of the shoppers and the 
businessmen. These  fac i l i t ie s ,  being fo r  short -per iod  use, must be con­
venient to the parkers  destination and w i l l  p rove  to be the most  diff icult 
and expensive to prov ide.

In provid ing these fac i l i t ies ,  the fo l low ing options are  open :

1. Certa in  existing garages  in pr iva te  buildings, that prov ide parking 
to the public as a whole not m e r e l y  to the occupants of the building 
housing the garage,  could have their  p r ices  control led by the Coun­
ci l  so that they favour the short-  and med ium -per iod  parker .  The
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Council can then prov ide  fo r  the short fa ll  of medium - and short- 
per iod parking.

This option would make some idea l ly  p laced garages m ore  readi ly  
available  to the short- and m ed ium -per iod  parker  and would r e ­
duce the Council 's  involvement in this type o f  parking.

2. The Council prov ides  al l the parking space required for  the medium- 
and short-per iod  parker .  This w i l l  requ ire  the purchase of more  
highly pr iced  p roper ty  in the Inner Cordon A r e a  but would give 
better control  over  this type of parking and in fact over  the modal 
split pol icy.

This,  however,  should not preclude exist ing pr ivate  garages or 
future pr ivate  garages f r om  voluntari ly  o f fe r ing  to assist  with this 
parking. However ,  i f  extra parking rights are  granted, adequate 
controls must be avai lable to prevent the Council 's  modal split 
po l icy  being defeated.
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4, TH E  PROPOSED HIGHWAY PE A N

4. 1 Introduction

4. 1. 1 Modal choice

The options open in formulat ing the po l icy  fo r  the degree  of 
car  orientation to be used in the design of the highway system has been 
fu l ly  d iscussed in 3. 1 Modal Split Options.

With due regard  to the economy of the city, the probable in­
c rease  in decentra l ised  work areas ,  the need to retain f lex ib i l i t y  beyond 
the design year  and at the same t ime to just i fy  a good public transport  
system, it is considered that the highway system should be based on a 
res t r ic ted  modal choice. As  mentioned prev ious ly ,  a res tr ic ted  modal 
choice w i l l  p e rm it  into the Centra l  Com plex  car volumes about midway 
between f r e e  and no modal choice.

As mentioned in Volume 1 of this report ,  1985 t ra f f ic  volumes 
were  predicted fo r  the morn ing peak (7 to 9 a . m . ) ,  the va l ley  period 
(9 a. m. to 4 p. m. ) and the afternoon peak (4 to 6 p. m. ). F ro m  a study 
of these data, the transportation plan has been designed on a peak hour 
estimated to be 65% of the 7 to 9 a .m .  vo lumes.  At  present the peak 
hour va r ies  on d i f ferent roads f r om  58% to 65% of the 7 to 9 a .m .  
volume but as congest ion increases  the f igure  w i l l  gradually  decrease .
The f igure  could also be decreased  if  an e f fec t ive  staggered working 
hours po l icy  is implemented. The reduction in peak hour vo lume could 
be about 10% but certa in ly  less  than 15%.

4. 1. 2 Transportat ion system layout

The various options open fo r  formulat ing the system layout 
were  d iscussed prev ious ly .  It is considered that the most  f lex ib le  option 
to adopt, the one that is best able to cater f o r  the growth of the city wel l 
into the future, is the last option mentioned p rev ious ly  in 3. 2 T ran spo r ­
tation System Layout Options. This is to make the present motorway 
system a distr ibution system and to p lace transportation co r r ido rs  around 
it.

4. 1. 3 Elements of the plan

The main long t e rm  feature  of the plan is the designation of 
transportation c o r r id o rs  to be used by all modes of t rave l .  The two 
main features of the plan fo r  the design year  1985 are  a system of 
motorways to be built in some of the c o r r id o rs  and a system of under­
ground ra i l  rapid transit  l ines main ly  within the Centra l  Complex.
A n c i l l a r y  features include reconstruct ion of m a jor  roads, park & ride 
fac i l i t ies ,  parking garages ,  express buses and feeder  buses.

4. 2 Transportat ion C o r r id o rs

The pr inc ip les  of  the transportation co r r id o rs  have been discussed p r e ­
viously. The designated co r r id o rs  must fo rm  a we l l  integrated system giving 
good access to the whole c i ty  area.  They  must p e rm it  fast t ra v e l  between various 
areas of the c ity  including reasonable access  to the c i ty  centre while also p e r ­
mitting the bypass of this heav i ly  developed area.
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Johannesburg has numerous natural and man-made ba rr ie rs  that make 
the layout of a f r e e  f lowing c o r r id o r  network ex t rem e ly  di ff icult .

F igure  4. 1 shows d iag ram m at ica l ly  the seve ra l  natural ba r r ie rs  that 
stretch across  the city in an east-west  d irect ion s e v e r e ly  res tr ic t ing  the l o ­
cation of north-south routes. This f igure  also shows that the present ar ter ia l  
road system has a lready  made use of the gaps in the b a r r ie r s .  Added to the 
natural ba r r ie rs  the f igure  also shows the location of  the gold mining outcrop 
which can be ex t r em e ly  expensive to c ross  because of the precautions that must 
be taken to prevent subsidences and to cater fo r  m o re  gradual d i f ferent ia l  earth 
movements. Further man-made obstructions are  the gold mining sand dumps 
and s l imes dams. These  obstructions are  not always insurmountable although 
there are  a few v e r y  la rge  high sands dumps which should be avoided and some 
sl imes dams can be v e r y  treacherous.

Many c o r r id o r  layouts have been considered but because of these 
barr ie rs  all have some disadvantages.  Some of the layouts studied are shown 
in F igure 4. 2.

The f ina l ly  se lected co r r id o r  system is shown in F igure  4. 2F and to a 
la rge r  scale  in F igure  4. 3. The system consists essent ia l ly  of two north-south 
co rr idors  and three east-west .  This layout w i l l  prov ide d irect  continuous north- 
south through routes (across  the 1969 municipal area )  bypassing the heavi ly  de­
veloped Central  Com plex  on the east and west. It w i l l  a lso prov ide a d irect  
continuous east-west  route across  the municipal area  south of the Central  C om ­
plex and an east-west  route north of the Centra l  Com plex  although, because of 
natural obstruct ions, not a d irec t  route. The layout w i l l  a lso prov ide a northern 
d irect  east-west  route across  the municipal area through the Rosebank area.

The western north-south co r r id o r  runs southwards f r om  Cra ighal l  over  
the western part of Parkhurst,  down the Pa rk v iew  Golf  Course,  through Richmond 
into Vrededorp,  along the eastern part of M ay fa ir  and then through mining land 
to the south-west near Baragwanath.

The eastern north-south c o r r id o r  runs southwards f rom  Bram ley ,  High­
lands North, Orange Grove ,  Houghton Estate then due south through Observa tory  
over  the v e r y  s eve re  natural b a r r ie r  to the Judiths P a a r l - L o r e n t z v i l l e  area to 
T ro y ev i l l e ,  Jeppestown over  the New Kazerne  goods yards, over  mining land and 
through La Rochel le ,  Kenilworth, swinging west along the escarpment and then 
southwards along the va l ley  of the Klip R iv e r  Road in the newly  incorporated areas 
of Johannesburg.

The east-west  co r r ido r ,  south of the ci ty centre runs due west f rom  the 
National Transport  Com m iss ion ’ s interchange of the Eastern Bypass, Southern 
Bypass and f r e ew ay  to the east, along the Rand A irp o r t  Road, past the new market 
para l le l  and south of the Rand M inera l  Line,  through Ophirton, over  mining land 
to the Western Bypass near R ive r lea .

The east-west  c o r r ido r ,  north of the c i ty  centre, starts at the f r e ew ay  
f rom  the Jan Smuts A irp o r t  at Bruma, runs east along the va l ley  to meet the 
eastern north-south co r r id o r  at the Judiths P a a r l/ L o ren t z v i l l e  area. The north- 
south co r r id o r  then has to be used northwards to Houghton.

The east-west  c o r r id o r  north of the c i ty  centre then runs westwards 
f rom  this north-south co r r ido r  para l le l  with Louis Botha Avenue, then through 
Parktown to Richmond and then on through Auckland Park ,  Westdene, T r iom f ,  
Newlands to meet  the Western Bypass in Roodepoort.
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The unfortunate break in the l ine of this eas t-west  co r r id o r  is caused 
by the natural ba r r ie rs  and the need to prov ide  a route towards the central 
area.

The m ore  northernly east-west  c o r r id o r  runs f rom  the Eastern Bypass 
on the Modderfontein Road westwards through Lyndhurst, Waver ley ,  Houghton, 
Parkwood/Rosebank, Parktown North to the western north-south co r r idor  
mentioned prev ious ly .  It then continues through Greenside,  Linden and into 
Randburg to eventually meet  the Western Bypass on the Muldersdr i f t  Road.

4. 3 Capacity  Required in 1985

The highway requirements in various parts of the c ity  have been ana­
lysed in great detail.  To  g ive an indication of the present capacit ies,  the 
predicted 1985 volume and the capacity proposed, three of the numerous 
assignment screenl ines that have been analysed on a sector  basis are  tabu­
lated in Table 4. 1. The assignment screenl ines are  shown in F igure  4.4.

It w il l  be noted f rom  Table  4. 1 that i f  nothing is done the avai lable capa­
city, taking into account the present motorway system, will  be wel l  below the 
1985 predicted volume in near ly  e v e ry  section. F o r  screen l ine  4, on the city 's  
pre-1969 boundary, the avai lable  capacity is below the pred ic ted  1985 volume 
on the northern, southern and western sections, the capacity of these sections 
varying f rom  20% to 80% of the pred icted 1985 vo lume.

For  screen l ine 6, surrounding the Centra l  Com plex  and its environs, 
the avai lable capacity  on important sections w i l l  range f rom  20% to 100% of 
the predicted 1985 volume. The average  fo r  the whole screen l ine 6 being 56%.

Screenline 1 cannot be analysed in this way because the pred icted 1985 
volumes shown cross ing  this screen l ine take into account a ra i l  rapid transit 
system and a m otorway  system bypassing the Centra l  Complex.

In a r r i v in g  at the m a jo r  road requirement  fo r  1985 t ra f f ic  volume, it 
was assumed that the whole street  width would be avai lable  fo r  peak hour trave l ,
i. e. that no-stopping regulations would be s t r ic t ly  enforced and that all a t-grade 
intersections with other m a jo r  roads would have adequate right hand turn lanes.
On this basis the capacity of the m a jor  roads has been calculated on the assump­
tion that they wi l l  be subjected to congestion. Thus although the highway r e c o m ­
mendations may appear to be over-generous this is not the case but on the contrary  
are  the bare minimum required.

It wil l  be noted that on the pre-1969 municipal boundary screenl ine 4, 
even with the proposed improvements ,  the north-west sector  w i l l  have a shortage 
of road space in 1985 equivalent to a 44 ft carr iageway .  The western bypass is 
expected to help the posit ion to a certa in  extent but this w i l l  cause extra loading 
on the western sector .  In the other sectors  the proposed capacity is v e r y  c lose 
to the expected demand being at the most 5% below the required  capacity.

On screen l ine 6 surrounding the Centra l  Complex  and its heavi ly  developed 
eastern environs, the proposed capacity with one exception is sl ightly greater  
than the anticipated 1985 f r e e  modal choice demand. The exception is the south­
west where the capacity  is about 5% below the anticipated demand.

On scrcenl ine 1 surrounding the Inner Cordon A rea ,  Braamfontein and 
Hillbrow, the proposed capacity  genera l ly  matches the anticipated volume on a 
restr ic ted  modal choice basis except on the east and west. However,  on the 
screenline as a whole the proposed capacity is about 6% above the anticipated 
res tr ic ted  vo lume.
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T A B L E  4. 1 : S TR E E T  C A P A C I T Y  & C IT Y -B O U N D  VOLUMES 
CROSSING SCREENLINES  ~

Proposed Pred ic ted

S
Existing j 
Capacity

19 8 5 19 8 5
e c t i o n Capacity Volume

Screenline 4 IT  3F re e
1 Northwestern 800 2 400 3 800
2 Northern (west part) 4 000 10 100 9 600
3 Northern (east part) 6 600 8000 8 200
4 Northeastern 2 800 4000 1 200
5 Eastern 9 400 12 200 8 100
6 Southeastern 3 600 3 600 3 400
7 Southern 6 600 13 400 12000
8 Western 4900 11 700 12 100

T otal 38 700 65 400 58 400

Screenline 6 TT 3F  ree
1 Northwestern 1 400 6 900 6 700
2 Northern (west part) 5 800 11 800 12900
3 Northern (east part) 9 700 15 400 14 200
4 Northeastern 1 900 2 700 1 700
5 Eastern 11 700 13 100 12000
6 Southeastern 1 800 5 400 4000
7 Southern (east  part) 2 700 6 600 6 200
8 Southern (west part) 6 700 14 500 15 200
9 Western 5900 11 800 11 700

T otal 47 600 88 200 84600

Screenline 1 Restr ic ted
1 Northwestern 2 200 3 400 3 300
2 Northern 10 000 15 600 12 500
3 Northeastern 1 900 1 900 2 600
4 Eastern (north part) 1 500 1 500 1 600
5 Eastern (centra l ) 1 700 2 900 2 900
6 Eastern (south part) 6 200 6 200 8 300
7 Southern 7 200 11 500 10 700
8 Western 6 500 8 900 10 100

T otal 37 200 51 900 52 000

1. Includes approved m otorway  system
2. Assumes park & ride f r om  Rosettenv i l le  corner
3. F r e e  = F r e e  modal choice. Res tr ic ted  = Res tr ic ted  modal choice



4. 4 Motorways

A  motorway is a high capacity  dual ca r r ia gew ay  road having no direct  
access to p roperty  and with grade-separa ted  intersect ions throughout. Only 
certain c lasses of t ra f f ic  are  permitted  on a m otorway  and pedestrians, pedal 
cycles,  motor cyc les  and motor  scooters  a re  prohibited. The fact that a m o to r ­
way is comple te ly  access  control led and res t r ic ted  to certa in c lasses of tra f f ic ,  
means that its capacity is safeguarded and cannot be reduced by adjacent d eve l ­
opment as can quite eas i ly  happen with a normal m a jor  road.

P r o p e r l y  designed motorways  have also proved to be v e r y  much safer 
than ord inary  m a jo r  roads with their  stop and go operation and mixture of 
tra f f ic .  However,  f o r  safe, smooth operat ion under high t ra f f ic  vo lumes, 
motorways must have adequate lane widths and em ergency  shoulders. They 
must also have p rope r ly  designed on- and o f f - ram ps  and adequate weaving 
distance between subsequent on- and o f f - ram ps .  A l l  motorway  r igh ts -o f -way  
must a llow for  the ultimate development of two four- lane  carr iageways  even if 
only two, two-lane carr iageways  may be sufficient when f i r s t  built.

As mentioned p rev ious ly  the transportation c o r r id o rs  must be 120 to 185m 
(400 to 600 ft)  wide to accommodate a m otorway  with a wide central  reserva t ion  
for  some future fa c i l i t y  be it busway, ra i l  rapid or  even a re v e rs ib le  c a r r i a g e ­
way. F igure  4. 5 shows the c ro ss -sec t ion  of the proposed motorways  together 
with d i fferent stages of its development.

Two motorways in tersect  through a grade separated system interchange. 
These interchanges must be of high standard genera l ly  having only d irect  or 
s em i-d i r e c t  turns. The indirect  loop turn of the c lover  l ea f  is seldom used for  
a system interchange.

Connection between the m otorway  system and the m a jo r  road system, 
that is the connection that perm its  access to or  f r om  the m otorway  system, is 
through a grade separated s e rv ic e  in terchange.  These  interchanges take many 
forms with the diamond, split diamond, ramps on to co l lec tor -d is t r ibu tor  roads 
and the part ia l  c lo ve r  lea f  being the most  common.

In o rder  to maintain adequate operating conditions, interchanges must 
not be too close together and 1. 2 km ( j [  m i le )  centres is the minimum. With 
system interchanges about 5 km (3 m i le s )  apart it is poss ib le  to f it two serv ice  
interchanges in between to g ive  reasonable s e rv ic e  to the m a j o r  road system. 
Because of this l im itat ion it is not poss ib le  to obtain ful l system interchanges 
between the present motorways ,  i. e. the M l  & M2, without ser ious ly  in ter fer ing  
with the s e rv ice  of both the present system and the proposed system to the major  
road system. Hence d irec t  connection between the two systems has not been p r o ­
vided except in certain  places for  l im ited  movements.

U lt imate ly  the proposed motorway  system can be developed as an eight- 
lane fac i l i ty  in all transportation co r r id o rs  but this is not necessa ry  fo r  the 
anticipated 1985 t ra f f ic  volume.

4. 4. 1 1985 M otorway  requirements

The 1985 motorway  requirements are  shown in F igure  4. 6 and 
summarised in Table  A1 in the Appendix. While considerable  inves t iga­
tion has been done into the f eas ib i l i ty  of the schemes, further study to 
f inal ise  the exact route location wil l  be necessary .  This study should 
start as soon as the plan has been accepted in pr inc ip le .
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The present m otorw ay  system, now we l l  under construction and 
pari  y open to tra f f ic ,  must be completed as o r ig ina l ly  planned with dual 
three- lane  carr iageways  throughout except north of the Glenhove in te r ­
change on M l .  North of this interchange the m otorway  should be d eve l ­
oped with dual two-lane carr iageways  to prevent its ful l capacity being 
p re-empted  by non-Johannesburg d r iv e rs  north of the city.

The southern section of the M l ,  i. e. in the K im ber ley  Road 
area, present ly  developed as a four- lane  fa c i l i t y  must have an extra 
lane added to each ca r r ia gew ay  in due course.

The proposed m otorway  system will  fo rm  a "box "  around the 
Centra l  Complex  and its heavi ly  developed eastern environs. This box 
together with the present motorways  M l  & M2, w i l l  reduce the tra f f ic  ’ 
that would otherwise  have to use the surface streets  of the Inner Cordon 
A rea ,  Braamfonte in  & H i l lb row  by about 13 000 vehic les  in the peak hour, 
that is f r om  63 900 to 50 900 or 20%. F

, . . .t . Th,e Proposed m otorway  system wil l  consist of the fo l lowing
fac i l i t ies ,  the estimated costs of which are  based on small  scale p r e l im i ­
nary sketch plans and 1969 construction costs.

1* Motorway  M2

M otorway  M2 is the eas t -wes t  m otorway  on the exist ing m otor -  
way p rogram m e.  It runs f rom  the eastern municipal boundary 
at C leveland westwards across  the c i ty  to the Main Ree f  Road 
near T reu  Road. It was or ig ina l ly  intended that it should be 
extended fruther westwards to meet  the Western  Bypass.

With the proposed c o r r id o r  system it wil l  not be necessary  to 
connect the M2 to the Western  Bypass. It wil l ,  however, have 
to be extended about 12 km (1 m i le )  westwards before  the p r o ­
posed new m otorway  system is built in the M ay fa ir  area This 
extension is est imated to cost about R l .  5m including land.

Although it w i l l  not be necessa ry  fo r  the M2 to be extended 
westwards to the Western  Bypass, it should eventually be 
extended through the .right of way or ig ina l ly  a l lowed fo r  it in 
R iv e r  lea to meet  the Main R ee f  Road near Commando Road, 
th is  would take place beyond the present planning period 
ending in 1985. °  ** uu

2. Motorway  M3

A  north-south motorway,  M3, start ing at the N ico l  Highway 
near P a rkm ore ,  running south down the va l l e y  as a 4-lane 
ac i l i ty  west of Cra ighal l  to the north boundary of Delta from 

where it continues as a 6-lane fa c i l i t y  skirt ing Parkhurst to the 
intersect ion with the most northern east/west co r r id o r  near 
Gleneagles Road. F ro m  here it continues south down the 
Pa rkv iew  Golf  Course as an e ight- lane fa c i l i t y  through Richmond, 
Vrededorp  and M ay fa i r  to the southern east-west  corr idor .

F ro m  this c o r r id o r  the m otorway  continues southwards as a six 
lane fa c i l i t y  to the Old Po tche fs troom  Road at Baragwanath.

The sect ion f rom  the N ico l  Highway to Cra igha l l  is outside the 
Johannesburg municipal area  and w i l l  have to be financed by 
other agencies .  7
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The M3 w i l l  have system interchanges with future motorways 
m the east-west  c o r r ido rs  -

(a) running past Rosebank
(b) north of and
(c) south of the Centra l  Complex

It wil l  have s e rv ic e  interchanges with the extension of Jan 
Smuts Avenue (Old P r e to r i a  Road), a new road through Delta 
f rom  Randburg, Rustenburg Road and Green Way/Wicklow 
Avenue. It w il l  a lso have s e r v ic e  interchanges with 8th Street 
and 17th Street, Vrededorp,  an improved  M ay  Street, Main
Reef  Road and a new spur to C a r r  Street, al l  via co l lec tor  
distr ibutor roads.

The length of the m otorway  within the municipal area  wi l l  be 
16.9 km (10.5 m i l e s ) and construction is est imated to cost 
R34. 4m, with land costing R24. 9m.

The purpose of this motorway  is to prov ide  access to park & 
ride stations, d i r e c t ly  at P a rkv iew  or v ia M6 at Parktown, to 
prov ide a western bypass of the Centra l  Complex  and to provide 
access to east/west roads feeding the Centra l  Complex.

The motorway  w i l l  requ ire  a real ignment of B a r ry  Hertzog  
Avenue and this has been included in the m a jo r  road proposals.

3. M otorway  M4

An east-west  Motorway,  M4, start ing at the in tersect ion of the 
He ide lberg  Road and Rand A i rp o r t  Road running westwards as a 
s ix- lane  fac i l i ty ,  through mining land south of the new market , 
through a system interchange with the M5 M otorway  and contin­
uing south of the Rand M inera l  L ine,  as an eight-lane fac i l i ty ,  
through Tro jan ,  Booysens, Ophirton continuing through mining 
land south of the Rand M inera l  L ine  to an interchange with M3 
and then continuing as a s ix- lane to connect to the Western Bv-  
pass at R iv e r lea .  7

This m otorway  wi l l  have system interchanges with the M5 
Motorway,  the M3 Motorway  and the Western  Bypass. A  system 
interchange wil l  a lso be required with the Eastern Bypass when 
the M4 is eventually extended eastwards.

Serv ice  interchanges will  be prov ided with the Rand A i rpo r t  Road/ 
He ide lberg  Road, Outspan Road and via co l lec to r  distr ibutor roads 
with Rosettenv i l le  Road, a new southern expressway  and Booysens 
Road. 1

The length of the m otorway  wil l  be 11. 7 km (7. 3 m i les )  and con- 
strucUon is estimated to cost R19. 7m, with land estimated at 
RIO. lm .

The purpose of the m otorway  is to p rov ide  d irect  access to the 
park & ride station at Tro jan ,  to prov ide access to north/south 
roads feeding the Centra l  Complex  and to prov ide a southern 
bypass of the Centra l  Complex.
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4.

A  north-south M otorway ,  M5, start ing at the northern east- 
west c o r r ido r ,  near the Highlands North shopping centre,  
running south as a four- lane  fa c i l i t y  through Cheltondale to 
Orange Grove  where it expands into a s ix- lane fac i l i t y  and 
continues to the north-east corner  of Bel levue.  It then runs 
south down the western  boundary of Observa to ry  as an eight- 
lane fac i l i t y  going through deep excavations at t imes.  F rom  
Observa to ry  it proceeds  across  the va l le y  in the Judiths P a a r l / 
Lo ren tzv i l l e  area on a v e r y  high structure before  going into 
cutting through the Troyev i l le/Jeppes town area.  It c rosses  
over  the main East Rand suburban ra i lway  line, c rosses  over  
the Eas t -W est  Motorway,  M2, and runs over  mining ground to 
the southern east-west  c o r r ido r .  It then continues as a s ix-  
lane fac i l i t y  through La  Rochel le ,  west of Rose t tenv i l l eCorner  
through Keni lworth and westward along the escarpment to swing 
south down the va l l e y  past Glenvista.

The motorway  w i l l  have system interchanges with the new 
motorways to be built in the east-west  co r r id o rs

(a) past Rosebank
(b) north of the Centra l  Complex  going west
(c )  east of the Central  Complex  and
(d) south of the Centra l  Complex

A  part ia l  system interchange w i l l  p erm it  res tr ic ted  movements 
to the M2 Motorway.  The motorway  w i l l  have s e rv ic e  interchanges 
via C -D  roads with Zuid Street  Extension, Louis Road, 9th Street 
Orange Grove ,  O bse rva to ry  Avenue, Kitchener Avenue, Jules 
Street  and via co l lec tor  distr ibutor roads to R i f le  Range Road.

The purpose of this m otorway  is to prov ide  access to park & 
ride stations, d i r e c t ly  at Houghton Go l f  Course or via M6 at 
Parktown f rom  the north and d i rec t ly  to Rosettenvi l le  Corner 
f r om  the south and to prov ide  an eastern bypass of the Central 
Complex  and its heavi ly  developed eastern environs.

The construct ion of the section north of Cheltondale and the 
sect ion south of the southern east-west  c o r r id o r  can be delayed 
until a fter  1985 but the co l lec tor  d is tr ibutor roads associated 
with it in Keni lworth must be constructed ea r l i e r .

This m otorway  wi l l  be 9. 8 km (6. 1 m i le s )  long and construction 
wi l l  cost an estimated R27. 7m fo r  the 1985 requirements,  inclu­
ding the co l lec to r -d is t r ibu to r  roads in Kenilworth. Land costs 
w i l l  be R12. 2m.

5. Motorway  M6

An east-west  Motorway,  M6, running, westwards f rom  a system 
interchange with the M5 Motorway  near the Houghto"n/Observatory 
A r ea  as an eight-lane fac i l i t y  pára l le l  with Louis Botha Avenue 
through Parktown to cross  over  the M l  Motorway  near Jan Smuts 
Avenue. It then continues westwards through a system interchange 
with the M3 Motorway  near Richmond to continue westwards through 
Auckland Park  to near Westdene as a s ix- lane fac i l i ty .

Motorway M5
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This motorway  wil l  use Louis Botha Avenue as one of its 
co l lec tor  distr ibutor roads for  serv ing  the loca l  area.  It 
w i l l  prov ide s e rv ic e  interchanges through co l lec tor  d is t r i ­
butor roads to E lm  St, H a r row  Rd, C la im  St, Clarendon 
P lace ,  Queens Road, a new spur to Simmonds St, the St 
David 's  P l a c e -M e l l e  Street  scheme and Jan Smuts Avenue.
At its western  ex t rem ity  it w i l l  have a s e rv ice  interchange 
with Plantation Road.

Its length wil l  be 7. 1 km (4. 4 m i le s )  and construction is 
estimated to cost R20. 6m. Land costs w i l l  be about R31.0m.

The purpose of this m otorway  is to g ive access to the park & 
ride station at Parktown, to prov ide  access to the link roads 
feeding the Centra l  Complex  f rom  the north and to prov ide  a 
high capacity  northern bypass of the Centra l  Complex.

6. Motorway  M8

An east-west  Motorway,  M8, running f rom  the eastern north- 
south co r r id o r ,  M oto rway  M5, near the Highlands North shopping 
centre, westwards as a 4-lane fac i l i t y  to a res tr ic ted  system 
interchange with the M l  Motorway  near Cydna and then past the 
Rosebank shopping centre to a system interchange with the M3 
Motorway  in the western north-south co r r id o r .  It w i l l  have 
s e rv ic e  interchanges with Oxford Road and Jan Smuts Avenue.

The purpose of this m otorway  is to prov ide  good connections 
between motorways ,  to prov ide  a much needed good east-west  
route and to prov ide  good access to the Rosebank Shopping area.

The scheme wi l l  fac i l i ta te  access to the north-south motorways 
permit t ing  them to be fu l ly  used, thus a l lev ia t ing  the load on the 
m a jo r  road system.

The eastern half m i le  of this m otorway  can be delayed until 
a fter  1985 and built when the m otorway  M5 is extended north­
wards.

The motorway  required by 1985 wil l  be 5. 0 km (3. 1 m i les )  long 
and construction is est imated to cost RIO. Om. with land costing 
R1 5. Om.

7. M otorway  M10

An east-west  Motorway,  M10, running as a four- lane  fac i l i ty  
f r om  the National T ranspor t  C om m iss ion ’ s f r e ew a y  through 
Bedfordv iew  through Bruma along the va l l e y  of Bezuidenhout 
Va l le y  to meet  the north-south M5 M oto rw ay  in a system in te r ­
change in the Lorentzv i l le -Jud iths  P a a r l  area.

This m otorway  wi l l  have s e r v ic e  interchanges via co l le c to r -  
d istr ibutor roads with A l lum Road and Queen Street and with 
5th Street, Bezuidenhout Val ley .

The length of this m otorway  is 4. 8 km (3. 0 m i le s )  and con­
struction is estimated to cost R7. 8m with land estimated at 
R2. Om.
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8.

The total est imated construct ion cost of the proposed 1985 
m otorway  system is R121. 5m fo r  a total length of 56. 8 km 
(35. 3 m i le s ) .  The total 1985 land requirements are  es t im a­
ted to cost R112. 3m. Tota l  cost R233. 8m.

A l l  motorways  can be enlarged to 8-lanes in the future and 
can be extended along the r e s e r v ed  co r r ido rs .

In many instances the c o r r ido rs  can be used fo r  additional 
purposes once the motorways  have been constructed. In San 
Franc isco  " l in ea r  parks"  have been developed under and along­
side the e levated ra i l  rapid transit  system. This might be 
appropriate  in some places in Johannesburg and in severa l  
places pr ivate  enterpr ize  could develop under and alongside 
elevated roadways,  par t icu la r ly  in the Judiths P a a r l/ L o r  entz- 
v i l l e  and Richmond areas .  P r iv a te  development could also 
be considered over  depressed  sections of motorway.  At 
s eve ra l  park & ride stations the parking garages  could be 
developed under or  ove r  the motorways.

This dual use of transportation co r r id o rs  must be exploited 
w herever  possib le .

A ll  Motorways

4. 5 M a jor  Roads

The te rm  m a jo r  roads r e f e r s  to high quality a r t e r ia l  roads. These roads 
fo rm  the backbone of the highway system and should f o r m  a gr id  of about 1^ km 
(1 m i le )  centres.  The intersect ions are  g enera l ly  signal contro l led but some 
heavi ly  loaded ones may be grade-separated .  A l l  new or widened m a jor  roads 
shoudl be s ix- lane dual ca rr iageways  with an island wide enough to accommodate  
a right turn lane at all  a t -g rade  intersect ions.

The cross  sections of var ious m a jo r  roads are  shown in F igu re  4.7.

The capacity  of the m a jo r  road system should be protected as much as 
possib le  by prevent ing la rge  generators  or  attractors  to abut on them. The 
number of c ross  roads should be reduced to the minimum. Serv ice  roads with 
p roper ly  designed junctions at c ross  roads which in tersec t  the m a jo r  road should 
be prov ided  w herever  possib le .

In Johannesburg the main a r t e r ia l  roads bas ica l ly  fo rm ing  a gr id  of about 
l| km (1 m i le )  centres should be designated m a jo r  roads and where these rights 
of way are  less  than 38 m (120 C ft)  new development should be control led so that 
this width, or w ider i f  s e rv ic e  roads can be contemplated, can eventually be ob­
tained.

The recommended designated m a jo r  road system is shown in F igure  4. 8.

The m a jo r  roads improvements  that w i l l  be requ ired  by 1985 are given 
in Tables  A2, A3 and A4 in the Appendix. They  are  shown d iagram m at ica l ly  in 
F igure  4.9. While considerable  invest igat ion has been done into the feas ib i l i ty  
of the schemes, further study to f ina l ise  the exact route locat ion wil l  be neces ­
sary  where new rights of way are  required.

The estimated construction cost of the m a jo r  road requirements for  1985 
is R59. 6m. The est imates are  based on v e r y  p r e l im in a ry  sketch plans using 
1969 construction costs. Land requirements  are  est imated at R26. 4m giving a 
total of R86. 0m.
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tine r iahtT  f  these ™ aJor ™ad schemes wil l  be just widenings within ex is ­
ting rights of way, other w i l l  necessitate  the expropriat ion of additional rights 
of way but some are  quite extensive schemes involving expensive structures.
These will  be descr ibed  in a l it t le  m ore  detail below.

The present Ten "tear M a jo r  Road P r o g r a m m e  (the outstanding schemes are
^ a r e  ^ t ha n E ' Jn T a b l es  A2 to A4 in the A p p e n d i x p r e s e n t l y  about hal fway through
construction, must sti l l  be v igorous ly  pursued. The new recommendations do § 

or ig ina l lySpI^nne(i. p r ° 8ramme they m ay  requ ire  i a r g e r  fac i l i t ies  than

4. 5. 1 Loca l  improvement

In addition to the construction and reconstruct ion of ma jor  roads 
of considerable  length, numerous loca l  improvements  are  necessary,  
borne of these loca l  improvements ,  while not of any great  length, wil l  be 
v e r y  costly,  some involv ing g rade-separa t ion  structures.

The loca l  improvements  that can be identif ied at this stage are  
also g iven m  Tables  A2 to A4 in the Appendix. However ,  as mentioned 
m Chapter 7 on T ra f f i c  Engineering, Education and Enforcement,  con­
gest ion and danger points must be studied and the m ore  important ones 
co rrec ted  each year .  This w i l l  requ ire  an em ergency  fund allocation 
each year  fo r  these remed ia l  measures .

Some of the m ore  ambitious local  improvements  are  descr ibed

4. 5. 2 Some proposed schemes 

North of Centra l  A rea

1. St David 's  P lace  - M e l l e  Street

This is a scheme proposed about 10 years  ago and on the 
present Ten Yea r  M a jo r  Road P ro g ra m m e .  It now becomes a 
v i ta l  scheme in the proposed m otorway  system and in the inter im 
public transport plans discussed in Chapter 5. It consists essen­
t ia l ly  of a four- lane  link road f r o m  Oxford Road via St David's 
P lace ,  connecting with the co l le c to r -d is t r ibu to r  (C -D )  roads of 
the east-west  M6 M otorway  then continuing southwards on a 
structure over  Em pire  Road to cut through the hil l  in a short 
cutting in M e l l e  Street to connect to the one-way street  pair  of 
M e l l e  and B iccard Streets.

2. M6 - Simmonds Street Link

This is a new proposal  to prov ide  an extra fe eder  into 
Braamfontein and the Inner Centra l  A rea .  It consists of a four- 
lane road running f rom  the C -D  roads of the east-west  Motorway 
Mb southwards, bridging Em pire  Road passing over  Helpmekaar 
G i r l s '  High, then between the F e v e r  Hospital and Johannesburg 
Co l lege  of Education to link up with Simmonds Street. It wil l  
p rov ide  access to a f r inge  parking garage  north of and under 
Hoofd Street.
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3. V ic to r ia  Avenue - Joubert Street Extension

This is a scheme proposed over  10 years  ago fo r  which 
property  has a lready been expropriated. It is on the present 
Ten Year  Ma jor  Road P ro g ra m m e  and will  fo rm  an essential 
part of the proposed highway plan. Because of the proppsed 
east-west  transportation c o r r id o r  for  Motorway  M6 and the 
subsequent redevelopment of Parktown, its or ig inal  alignment 
may have to be sl ightly a ltered.

4. Jan Smuts Avenue - West  Street  F lyove r

This is an adaption and amalgamation of schemes f i r s t  
considered about f i f teen years  ago. The purpose of the scheme 
is to perm it  the entry of heavy t ra f f ic  volumes f rom  the north 
into the o f f ice  area of the Inner Central  A rea  without congesting 
the entrances to Braamfontein  once the M l  Motorway reaches 
capacity.

It consists of a v e ry  long four- lane  viaduct starting just 
north of the Loch Avenue intersect ion running south, f ly ing over  
the proposed east-west  M6 Motorway,  the present north-south 
M l  Motorway,  Empire  Road and then over  the Ameshof f -Jan 
Smuts Avenue intersection. It then continues down the middle 
of Bertha Street and across  the Braamfontein marshal l ing  yards 
to Newtown f ly ing over  Bree  and Jeppe Streets and coming down 
to ground in West Street. A  ramp system wil l  perm it  connection 
to Bree  & Jeppe Streets.

I he scheme wi l l  p rov ide  access to a la rge  parking garage 
in West Street as wel l  as fac i l i tat ing access to a new garage at 
Kazerne  and at the old abattoir.

The scheme should be designed so that it can be constructed 
in two parts. The f i rs t ,  connecting Bertha Street to West Street 
and then, at a la ter  date, extending the f l y o v e r  northwards.

5. Solomon Street Bridge

This is a modif ied  vers ion  of the scheme or ig ina l ly  proposed 
in the 1947 Joint Technica l  Report  on improved  access to the north; 
a combined South A fr ican  Rai lways & C ity  Council report  at the 
t ime of the reconstruct ion of Johannesburg Station.

The scheme consists of a 4-lane dual ca r r iagew ay  bridge 
starting just south of Showground Road in Solomon Street, passing 
over  Smit Street, Braamfontein  station and marshal l ing yards and 
Burghersdorp Street, then separating into two separate structures 
to come down to ground le ve l  either in Crown & Mint Roads r e ­
spect ive ly  or Centra l  & L i l ian  Roads re spec t iv e ly  at Bree Street. 
Crown & Mint or Centra l  & L i l ian  wil l  have to be one-way to p r o ­
vide the necessa ry  capacity.

The link to Crown & Mint Roads wil l  be the most  direct  but 
the alternative link to Central  & L i l ian  Roads would be m ore  con­
venient as these roads could link through to the Main Ree f  Road.
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However ,  this a lternat ive  would involve a s lightly skew 
cross ing  of the Braamfontein ra i lway  yards and the purchase 
of the Johannesburg Indian Teachers  Institute. M ore  inves t i ­
gation wil l  be necessa ry  to se lect  the final location.

The scheme wi l l  prov ide  access to a long-per iod  garage 
north of May Street.

6. Oxford Road Realignment and Widening

This scheme proposed a year  or two ago is essential fo r  the 
proper  development of the Rosebank shopping centre. It env i­
sages moving Oxford  Road to the east between Je l l icoe  Avenue 
and Glenhove Road and the widening of Oxford  Road/Central  
Avenue, I l lovo,  to s ix- lanes f r om  the municipal boundary to 
Federat ion  Road.

Adequate intersect ions wil l  have to be prov ided near 
Je l l icoe  Avenue and at the cross ing  of the proposed M8 M o to r ­
way near Glenhove Road to cater fo r  t ra f f ic  movements into 
the Rosebank Shopping centre. The f o rm e r  may have to be 
grade separated while the latter, of course, must be grade 
separated but may have to have three leve ls .

7. Jan Smuts Avenue Widening

The widening of Jan Smuts Avenue is on the current Ten 
Yea r  Ma jor  Road P ro g ra m m e .  The widening of the whole road 
to s ix  lanes is essential to the proposed highway system. 
However ,  to feed the proposed M3 north-south Motorway  on 
the west and to re l i e v e  Jan Smuts Avenue in the south and to 
a l low fo r  the proper  development of Rosebank, adequate in te r ­
sections must be developed with the proposed east-west  M8 
Motorway  and with Je l l icoe  or Tyrwhit t  Avenue. The fo rm e r  
intersect ion, of course,  w i l l  be grade separated and may  be 
three l e v e l  while the latter  may also have to be grade separated.

8. H arrow  Road - Abe l  Road Grade Separation

This is the loca l  improvement  scheme to increase  the 
capacity of H arrow  Road at Abel Road. It consists of Abe l  Road 
f ly ing over  H arrow  Road into Hendon Street and turning m o v e ­
ments taking place by means of ramps. The present ly  t rouble­
some south to east movement f rom  H arrow  Road to Hendon Street 
wil l  be handled by an indirect  turn via a loop ramp.

9. Houghton D r ive  - Motorway  M l  Ramps Grade Separation

A  ramp system f rom  the M l  M otorway  in K i l la rney  leads 
d i r e c t ly  to the portion of Houghton D r ive  running through The 
Wilds. I he or ig ina l  intention was to have a signal controlled 
^•t-grade intersect ion between this route and the portion of 
Houghton D r ive  north of The Wilds. This  intersect ion would also 
prov ide access to K i l la rney .

The proposed scheme is to make this intersect ion a grade-  
separated one so that t ra f f ic  to and f r om  the Motorway  wil l  not 
suffer congestion.

49.



10.

This is a loca l  improvement  to increase  the capacity of 
the Oxford  Road -V ic to r ia  Avenue intersect ion  so that the required 
volume can be handled through this bottle neck.

I he proposal  is a stra ight forward widening to prov ide a 
two-lane slip road into V ic to r ia  Avenue as wel l  as a two-lane 
approach fo r  t ra f f ic  continuing south along Oxford Road to St 
David 's  P lace .

11. Queen Elizabeth D r i v e -M e l l e  Street  Link

Vv ith the construction of a bridge across  the Braamfonte in 
Yard between Bertha & West Streets,  it w i l l  be poss ib le  to alter 
the Queen Elizabeth D r ive  to g ive d irec t  access to M e l l e  Street.

This wil l  p erm it  a northbound one-way street  route f rom  
Sauer Street via the Queen Elizabeth D r ive  to M e l le  Street and a 
southbound one-way s treet  route f r om  B iccard  Street  to Simmonds 
Street. This w i l l  considerably  im prove  the e f fec t iveness  of the 
M e l l e  S treet/B iccard  Street  one-way  pair  and re l i e v e  the congested 
Wolmarans St between these two streets .

12. Kle in S tree t -K ing  G eorge  Street F ly o ve r

This scheme was f i r s t  proposed about f i f teen  years  ago and 
wil l  f o rm  an essential  part of the highway plan to meet  the proposed 
increased parking capacity at Union Grounds. The p roper ty  for  
the f l y o ve r  in K le in  Street has a lready  been expropriated.

The scheme consists of a 4-lane f l y o v e r  f r om  P ie te rsen  
Street  running down Kle in  Street ove r  Smit Street and fo llowing an 
'S' shaped curve over  Wolmarans Street and coming down on the 
wide sidewalk on the west of Joubert Park .  The f l y o ve r  wil l  go over  
the nursery  sect ion of the park at the north-west corner

13. Cheltondale-Oaklands Link

This scheme is a westward extension of the Durham-Zuid 
Streets pro jec t  and w i l l  run f r om  Louis Botha Avenue across the 
proposed M5 motorway  through Cheltondale around the north side 
of the proposed V a l l e y  Park  development to connect to Haswell  
Street in Oaklands. It wi l l  a lso connect to the proposed extension 
of Athol l-Oaklands Road southwards between Abbotsford and High­
lands North Extension.

The purpose of this link is to prov ide  s e rv ic e  connections 
to the motorways  M5 & M8 fo r  the exist ing and proposed deve lop ­
ment in the area.

14. Tana Road - Je l l icoe  Avenue Link

This link wi l l  run f rom  Tana Road near V ic to ry  Park 
connecting with Rustenburg Road and the proposed M3 Motorway 
then passing through Parkhurst and Parktown North ona widened right 
of way to meet  Jan Smuts Avenue at Je l l icoe  Avenue.

Oxford Road-Vic tor ia Avenue improvement

50.



The purpose of this link is to p rov ide  good east-west  
connections to the proposed m otorway  M3 and to the Rosebank 
Shoppmg A rea .  By g iv ing a through route along Je l l icoe  Avenue 
to Oxford  Road the importance of the a r te r ia l ,  Tyrwhitt  Avenue, 
which cannot be widened, wil l  be reduced.

v . , r k l s » together with the other proposa ls ,  w i l l  prov ide  the 
highway f ram ew ork  which wil l  p e rm it  the development of a wel l  
designed master  plan fo r  Rosebank.

West of Centra l  A r ea

1. Western  Spur

This is a high capacity viaduct leading f r om  the C~D roads
o the proposed north-south M3 M otorway  to la rge  parking garages
on the western  p e r im e te r  of the Inner Cordon A rea .  The spur will
w  11 r ° m JUSt north of M a yfa ir  along C a r r  Street to the v ic in ity  of West Street. 7

2.
The route of this scheme st i l l  has to be fu l ly  invest igated.

Main Ree f  Road - May  Street Rearrangement

X/ , *n ° rder  to o v e rcom e  the bott leneck caused by most of the 
M a rke t -C om m iss ion e r  and al l of the M ar  shal l -Anderson one-way

prop os e d f dmg ^  ^  R e e f  R ° ad’ the fo l low ing schemes are

(a) A widened Main R ee f  Road to be connected d irec t ly  
with the Mar  shall/Anderson one-way  pair .

(b) M ay  Street  to be widened to double its r e s e r v e  and 
lead d i r e c t ly  f r om  the C -D  roads of the proposed M3 
M otorway  into the C om m iss ion e r -M arke t  one-way 
pa ir  v ia  part of the present Main Ree f  Road in West- 
gate which wil l  be severed  f rom  the western part of 
the Main R ee f  Road by scheme (a) above. It w i l l  also 
g ive access to a long-per iod  parking garagi; north of 
M ay  Street.

3« Brixton Expressway

This is a s ix - lane  fa c i l i t y  bypassing the congested ribbon 
development in High Street, Brixton. The road wi l l  run f rom  

’ M ay fa i r ,  north of the Brixton shopping to link up 
with the recen t ly  reconstructed Perth  Road/Main Road route iS 
Westdene and Newlands.

4. Jeppe S treet-Avenue Road Link

. . Thls 1S a loca l  improvement  scheme linking Jeppe Street
o A venue Road as d i r e c t ly  as poss ib le  so as to perm it  the wes t ­

ward extension of the J eppe -B ree  Streets one-way  pair  into Mayfair .

the M3e rt°ht f  r ° Ute ^  ? r ° USht back into Q^ ens across
tr  ®f i f r3 I lght ° f  west of  the ra i lway.  This w i l l  improve  a r te r ia l  
ra f f ic  through Burghersdorp and m a te r ia l l y  im prove  access to the 

proposed Or ienta l  Bazaar.  access to tne
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5.

With the development of the Rand Afr ikaans Univers i ty  
and the proposed development in the Ormonde area near Bara-  
gwanaih there w i l l  be a need for  an im proved  alignment of the 
north-south m a jo r  road J 5; that is the Baragwanath Road - 
R ip ley  Road route. L his has been designated a m a jo r  road on 
H igure 9 but has not been included in the p rog ram m e  endincr in 
1985.

Baragwanath-Auckland Park Link

South of Centra l  A r ea

1. West Turf fonte in Expressway

Considerable  t ra f f ic  is expected f r o m  the rapid deve lop­
ment of southern areas recent ly  incorporated.  The proposed 
north-south M5 M otorway  w i l l  c a r r y  a good deal of this but an 
additional m a jo r  road wi l l  be n ecessa ry  fo r  the remainder and 
of course for  the tra f f ic  growth in the West Turffontein area.
A  s ix- lane  a t-grade  expressway  is th e re fo re  proposed f rom  the 
south passing up the West Turf fonte in V a l le y  to meet  the C -D  
roads of the proposed east-west  M4 M otorway  in the Robinson 
Deep area between Booysens Road and Turf fonte in Road. This 
w i l l  g ive d irec t  access  to a la rge  park & ride garage at T ro jan  
station on the ra i l  rapid system.

2. Loveday  Street  Spur

This consists of a link between the C -D  roads of the p r o ­
posed east-west  M4 M otorway  and parking garages  north of Park  
Centra l  and at the W em m er  Park ing  area.  It w i l l  be an elevated 
structure fo r  most  of its length and the northern part of it wi l l  be 
constructed f i r s t  to be used as a busway to fac i l i ta te  southern 
suburb bus s e rv ic es .

The spur wi l l  f l y o v e r  the Rand M inera l  L ine  at Booysens 
Station, g ive access to Loveday  Street , run alongside the old 
s l imes dam of the l ow e r  part of  Park  Centra l  to f l y o ve r  the 
present e levated M2 east-west  M otorway  into the W em m er  parking 
area.

3. Moo i  Street Spur

This scheme prov ides  a link f rom  the C -D  roads of the 
proposed east-west  M4 M otorway  in the v ic in i ty  of Wemmerpan 
through mining land to Moo i  Street South at its interchange with 
the present M2 east -west  motorway.  The scheme w i l l  also link 
with an improved  Sprinz Street and extended through the east of 
the Bantu Sports Ground to eventually link viaa widened P o l l y  
Street  with T r o y e  Street.

1 his la tter  link w i l l  g ive d i rec t  access  to a proposed 
parking garage  in the Bantu Sports Ground. The spur wil l  a lso 
g ive  access to a parking garage  near Hulbert Street east of 
Rosettenv i l le  Road.
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4.

This scheme was or ig ina l ly  proposed in the 1948 T ra f f i c  
Plan and the tunnel under the Rand M inera l  Line embankment was 
buiitabout two decades ago.The right of way through mining land 
was also proc la imed .  This scheme fo rm s  an essential part of 
the proposed highway system par t icu la r ly  to se rve  Bantu tra f f ic  
f r om  the Bantu road (P r o j e c t  6) now under construction.

5. South Rand R oad -R i f l e  Range Road Link

This scheme was o r ig ina l ly  proposed many decades ago, 
part of it was implemented at a low standard in the f i f t ies  and 
part of it was deproc la imed  as a prov inc ia l  road about a decade 
ago.

Earp Street Scheme

The scheme runs in the o r ig ina l  South Rand Road r e s e r v e  
f r om  the He ide lberg  Road in tersect ion  westwards through Tulisa 
Park,  south of  South Hil ls  Extension and through L inm eye r ,  then 
continues westwards on a new r e s e r v e  through Rosettenv i l le  Exten­
sion to jo in the R i f le  Range Road which w i l l  have to be widened.

This scheme wi l l  link with the co l lec to r -d is t r ibu to r  roads 
of M5 and prov ide  access  to the Rosettenv i l le  corner  park & ride 
station be fore  M5 is constructed.

East of Centra l  A r ea

1. Voorhout-Pr i tchard  Streets Scheme

This scheme is designed to give an extra link into the 
Inner Cordon A r ea  f r o m  the east. It w i l l  run f r o m  the proposed 
eastern M otorway  M10 westwards along Voorhout Street, T r o y e -  
v i l le ,  ove r  the main suburban ra i lway  line at E l l is  Park ,  through 
Doornfontein under the e levated Sivewright Avenue and S iemert  
Road Motorway  link to P r i tchard  Street.

This w i l l  p rov ide  good access to the proposed parking 
garages  on the eastern side of the Inner Cordon A r e a  and New 
Doornfontein.

2. Queens Road - L ow e r  Germ is ton  Road Link

This scheme envisages the widening of Queens Road, 
Kensington, f r om  Bruma southwards and the improvement of the 
alignment through M a lve rn  to the Cleve land Road interchange on 
the present M2 east-west  Motorway .  The road is then extended 
southwards over  mining ground across  the Rand M inera l  Line to 
the L o w e r  Germ is ton  Road and then on to c ross  the east-west  
c o r r id o r  south of the central  a rea  in the Rand A i rp o r t  Road area. 
The highway w i l l  then v e e r  west ove r  mining ground to meet  the 
deproc la im ed  South Rand Road in Tu l isa  Pa rk  at the He ide lberg  
Road intersect ion.
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5. PROPOSED P U B L IC  T R A N S P O R T  P L A N

5.1 Int roduction

In section 1. 1. 4 attention was drawn to the extent to which cit ies 
throughout the world  were  turning to the ra i l  rapid mass transit  system as 
their  main public transport  medium. It was also ind icated that other than 
the monora i l  routes established in and near Tokyo,  no c ity  had adopted the 
monora i l  on a comprehens ive  basis. Buses, unless they are  separated f rom  
the street  t ra f f ic ,  cannot cope with the e v e r - in c rea s in g  passenger  loads 
being generated. Even i f  they are  separated f r o m  the street  t ra f f ic  on to 
special e levated busways, the number of buses required,  the personnel 
necessary  to operate them, the physical  impingement on the city, the t e r ­
minal  requirements,  and the high costs involved, detract f r om  this medium 
becoming an acceptable proposit ion.

In v iew  of these factors  it is log ica l  that Johannesburg should consider 
the rai l  rapid fo rm  of mass transit  as the most feas ib le  to a l lev ia te  its 
public transport  prob lems.  However ,  the disadvantages of such a system is 
the ex treme in f lex ib i l i t y  of the l ine and the result ing l inear  s e rv ic e  provided. 
The system there fo re  depends heav i ly  on buses and cars fo r  passenger  d is ­
tribution at the outlying stations.

In planning a ra i l  rapid transit  system there are  certa in  basic factors 
which must be considered, namely  :-

1. The system must se rve  the areas  where passenger  volumes 
warrant it.

2. The system must be planned to ensure that it can be extended 
to meet  future demands.

3. The stations must be sited to g ive  adequate cove rage  to r e s i ­
dential areas and to places of work in the Inner Centra l  A rea  
and fac i l i t ies  must be prov ided  at se lected  stations to enable 
an interchange of passengers  f r o m  one route to another.

4. The system must be integrated with a comprehens ive  bus 
s e r v i c e  feeding inter al ia the outlying stations and suitable 
parking fa c i l i t ies  must be prov ided  at these stations to 
enable car users  to change to the system.

5. A l l  routes must be l inked to marsha l l ing  yards and workshops.

6. The system must be attract ive  to encourage considerable  
numbers of m otor is ts  to use it. It must th e re fo re  o f fe r :

(a) o v e ra l l  ave rage  speeds cons iderab ly  fa s te r  than 
those of the pr iva te  cars .

(b) comfort

(c ) re l iab i l i t y

7. O ve ra l l  ave rage  speeds are  dependent on stations spacing and a 
nice balance must be struck between high a ve rage  speeds with 
poor distr ibutions assoc iated with la rge  station spacing and the 
low ave rage  speeds with good distr ibution of c lose  station spacing.
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8. The system should be fu l ly  automated in respect  of operations 
of trains, passenger  movement in stations and fa re  col lect ion.

The f i r s t  part of the proposed scheme is expected to be operating 
in 1985 but passenger  volumes and pr ivate  car volumes w i l l  continue to in­
crease  and in the inter im per iod various schemes fo r  handling this increase  
wil l  have to be undertaken. This sect ion of the report  w i l l  recommend m ea ­
sures to im prove  the bus se rv ic e  in this in ter im  period.

5. 2 The Proposed  System

The options avai lable , once it is decided that a ra i l  rapid transit  sys ­
tem is necessary ,  were  fully discussed in Section 3.3 Public Transport  Options. 
Taking into account all the factors  and also the conclusions reached from 
studies in this f ie ld  conducted fo r  other c it ies in Europe and A m er ica ,  the 
option proposed is that of the duo-ra i l  with steel tyred wheels and steel  rails  
running underground in the heav i ly  developed inner areas and on the surface 
or elevated in the outer areas.

The studies show that a ra i l  rapid transit  system fo r  Johannesburg must 
pass through the fo l low ing areas :

1. The Inner Centra l  A rea ;  the main work area

2. The high density  res ident ia l  areas of Bel levue, Yeov i l l e ,
Berea  and H i l lb row  in the north-east.

3. Braamfonte in, an important work area.

4. Parktown to intercept car and bus passengers  f r om  the 
north and north-west.

5. The southern suburbs an important res identia l  area.

6. May fa ir  an important res ident ia l  area  and western 
gateway to the central  area.

7. Jeppestown and Bezuidenhout Va l le y  to se rve  the eastern 
gateway to the central  area.

8. In the m ore  distant future

(a) In the north-east : Orange G rove ,  Highlands North

(b) In the north-west : Rosebank, Parkhurst and Randburg

(c )  In the west : Crosby ,  T r i o m f

(d) In the south : the new development at Ormonde and the 
southern areas .

(e )  In the east : the new development at Bruma.

These c r i t e r ia  can be met by s eve ra l  system configurations but the 
main problem is to locate the stations within the Inner Cordon A r ea  (I. C. A. ) 
to prov ide the best passenger  distr ibution. This location of stations within the 
I. C. A .  requires  further study and this can affect  the con f igurat ion  of the systems 
without apprec iab ly  a f fect ing the layout outside this c r i t i ca l  area.

No final route location fo r  the ra i l  rapid system has thus been r e c o m ­
mended but a l ik e ly  system, with an a lterat ion in the I. C. A. is discussed to 
show the type of layout required and the magnitude of the cost. However ,  a 
full feas ib i l i ty  study must now be undertaken by recogn ised  experts in this 
f ie ld  to f inal ise  the route of the system and advise  on all  the highly technical
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equipment such as type of  wheels (s tee l  or  rubber tyred) ,  permanent way, 
signalling, automation etc.

The proposed ra i l  rapid transit  system, with one poss ib le  layout in 
the Inner Cordon A rea ,  is shown in F igure  5. 1. The var ious routes of the 
system wil l  run underground within the Centra l  Complex  but outside this 
area they wil l  run in the open wherever  poss ib le .  In the north-east the 
route w i l l  run in the centre of the transportat ion c o r r id o r  to Highlands North 
and beyond and in the north-west it w i l l  run in the centre of the co r r idor  
located in the P a rkv iew  Golf  Course to the Randburg border  and beyond.
In the west the l ine wil l  meet  up eventually with the transportation co r r ido r  
at T r io m f .  In the south the line w i l l  continue underground outside the Central 
Complex  to Rosettenvi l le  Corner  where it w i l l  continue in the centre of the 
southern transportation c o r r id o r  to se rve  the newly  incorporated southern 
areas.  It is poss ib le  that a l ine to the south-west may prove  a proposit ion 
and this could continue underground through Ophirton and Booysens to the 
proposed development in Ormonde.

5. 3 The 1985 System

The immediate  proposa l  is fo r  the construction of the system within 
the Central  Complex  with short extensions outside on the north-east, north­
west and south. This system is required  to be operating by 1985.

In general  the routes have been located as far  as possib le  under roads 
to as to avoid in ter fe rence  with and damage to pr ivate  p ropert ies .

Stations are  at about 900 m etres  (3 000 ft)  centres,  which enables good 
speeds to be obtained, but the coverage  is res tr ic ted .  The tunnels a re  to be
3. 75 m etres  (12. 5 ft)  in d iameter  in l ine with the London tube system. At 
stations the d iameter  is increased to about 7. 8 m e tres  (26 ft)  to a l low for  
the p lat forms,  which wi l l  be at least  120 m etres  (400 ft) long. The m arsha l ­
l ing and workshop yards fo r  both schemes wi l l  be at Robinson Deep.

In working out the details  of the system a maximum grade of 3% up­
wards and 4% downwards has been accepted. These  grades are  suitable fo r  
a steel on steel system and while s teeper grades of 5% and m ore  are  c la imed 
for  rubber wheeled systems,  power requirements increase  enormously  with 
increased grades. In addition, in o rder  to ass ist  the speedy start ing and 
stopping of trains at stations, the l ines run at a grade of 1:60 upwards when 
approaching a station and 1:30 downwards when leav ing a station. The l im i ­
tation of the grades r e f e r r e d  to above determines the e levat ion of stations.

It is anticipated that the ra i l  rapid trains wil l  reach maximum speeds 
of approx imate ly  95 km per  hour (60 mph). The i r  maximum acce lera t ion  and 
dece lera t ion  is anticipated to be approx imate ly  5 km per hour per second 
(3 mph per second) in each case.

It is expected that average  running speeds of  approx imate ly  57 k i lom etre  
per  hour (36 mph) w i l l  be obtained between stations on these systems.  Ave rage  
trave l  speeds wi l l  be near ly  42 k i lom etres  per  hour (26 mph) when allowing for  
a 20 second stop at each station.

An object ive  of the system is to enable passengers  using the S. A. R. 
system to transfer  to the rai l  rapid system at Jeppe and May fa ir  stations.

F ina l ly  it must be stated that the system is designed fo r  the movement 
of passengers  of the White race group only. The present laws of the land make 
it impossib le  to contemplate cater ing for  the d i f ferent race groups as well.
The movements of non-Whites wil l  have to be catered fo r  by surface buses and 
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As mentioned before  the location of stations in the Inner Cordon A rea  
needs further study. A  number of a l ternat ive  routes have been investigated 
and in the descr ipt ion of the 1985 system two poss ib le  a lternative layouts fo r  
this area w i l l  be discussed. These  two alternative layouts have been based 
on two d i f ferent  pr inc ip les .  In the f i rs t ,  the l ines are  arranged to bring the 
1985 passenger  volumes d i r e c t ly  to the main o f f ice  area result ing in one station 
being heav i ly  loaded and giv ing somewhat poo re r  cove rage  to the res t  of the 
Inner Centra l  A rea .  In the second, the l ine is arranged to prov ide better 
coverage  of the Inner Centra l  A r e a  but the southern line does not se rve  the 
main o f f ice  complex  as quickly as in the f i r s t  a lternative.

The system proposed fo r  1985 is shown by the solid block lines in 
F igure  5.1. It com pr ises  three separate routes, a northern U-loop to be 
te rmed the northern route, a southern route extending through the central 
area and then to the west, and an eastern route terminating in the central 
area.  Should the res ident ia l  development at Crown Mines warrant it, this 
last route could be extended in a south-wester ly  d irec t ion  to se rve  this area.

This part icu lar  configuration has been accepted because of the balance 
of passenger  volumes on each leg  of the northern route and on each leg  of the 
southern route.

The sections of the route required by 1985 have co l l e c t i v e ly  a length 
of 23.6 km (14.7 m i le s ) .  The northern route is the longest with a length of 
12. 7 km (7. 9 m i le s ) ,  the southern route is 7. 6 km (4. 7 m i le s )  and the eastern 
route 3.4 km (2. 1 m i le s ) .

Descr ipt ion of the routes is as fo l lows : -

The northern route: Commencing at a terminus near the southern 
boundary of the Houghton Golf Course and proceed ing  in a southerly 
and south w es te r ly  d irect ion  through Yeov i l l e ,  Berea ,  H i l lbrow into 
the central  area via Joubert Park  & K le in  Street and then west via 
Com m iss ioner  Street, then north via West  Street and M e l l e  Street in 
Braamfontein to St David 's  P la c e  in Parktown and then in a wes te r ly  
d irect ion  to terminate at the southern end of the Pa rk v iew  Golf Course.

The southern route: The southern terminus is at the Rosettenvi l le  
corner .  The route proceeds  f r om  there in a norther ly  and then north­
w es te r ly  d irect ion  along the western  boundary of T ro jan  where the 
connections to the marsha l l ing  yards and workshops w i l l  be made, then 
through Selby and into the c i ty  v ia H arr ison  Street, then westwards 
under Bree Street  to terminate  at its western terminus at May fa ir  r a i l ­
way station.

The eastern route : Its eastern terminus is in the v ic in i ty  of Bertram 
Road and Voorhout Street, Ber tram s and the route proceeds  westwards 
past the Jeppe ra i lway  station and enters the c i ty  v ia  Commiss ioner  
Street and then terminates  at the corner  of Harr ison  and Commiss ioner  
Streets where it is poss ib le  to change to the southern and northern routes.

It is necessa ry  fo r  al l  these routes to be inter-connected by ra i l  in order 
that trains can reach the marsha l l ing  yards and workshops.  The connection be­
tween the southern and northern routes is in the Kazerne  area  and that between 
the eastern and southern routes near the H ar r is on -C om m iss ion e r  Street Station. 
The presence  of the marsha l l ing  yards on the southern route places it in the 
p r io r i t y  bracket when construct ion is contemplated.
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Table  5. 1 re f lec ts  fo r  stations outside the I. C. A. the type on each 
of the routes together with their  depth below ground le ve l  and the number 
of  passengers  expected to alight or board the trains during the morning peak 
two hours. S imilar  data fo r  stations inside the I. C. A .  a re  given in Table  5. 2

T A B L E  5. 1 : R A IL  R A P ID  STATIONS ; OUTSIDE IN N E R  CORDON A R E A

Station.
Approx imate

Depth
Passenger  Volumes 

Peak 2 Hours A. M
S t a t i o n _ l2E £_ Metres Fee t Alighting Boarding

Northern Line

Houghton Golf  Course MC 9 30 1500 8100
Yeov i l l e MC 44 145 800 7200
Berea I 24 80 500 5100
Hil lbrow I 29 95 3200 10100
Braamfontein I 18 60 9300 3000
St David 's  P la ce MC 38 125 1900 8700
San Souci MC 15 50 2700 2500
Pa rk v iew MC 0 0 2100 12300

Southern L ine

Rosettenv i l le  Corner MC 17 55 1100 7300
T rojan MC 8 25 1700 12300
Selby I 9 30 13500 1000
Newtown I 7 25 5100 900
M ay fa i r MC 9 30 1400 14200

Eastern  L ine

Ber tram s MC 0 0 700 3800
Jeppe MC 18 60 3700 5900

1. MC = mode change station 

I = Intermediate station
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T A B L E  5. 2 : R A IL  R A P ID STATIONS : INSIDE INNER CORDON A R E A

Station.
T YPe

Approx imate  
Depth 2

Passenger  Volumes 
Peak 2 Hours A. M.

S t a t i o n M etres F eet Al ighting Boarding

Orig ina l  Proposa l

Jeppe/Von Wie l l igh Sts I 12 40 16 000 6 100

Harr is  on/Commis sioner 
Streets P I 15 50 32 300 2 800

Bree/West Sts P I 9 30 9 100 1 900

Goud/Commissioner Sts I 12 40 7 400 1 000

Alternat ive

Noord/Cla im  Sts I 17 55 7 100 4 300

Main/T roye Sts P I 9 30 13900 1 800

Vanderbi j l  Square P I 23 75 20 200 1 400

Com m iss ioner/Becker  Sts P I 13 45 16 800 1 400

Bree/Joubert  Sts I 18 60 16 500 2 800

1. I = Intermediate station

P  = Passenger  interchange between d i f ferent ra i l  routes

2. Approx imate  depth of highest p lat forms below ground leve l

There  are  three types of stations. The one type, which combines an 
extensive parking garage and a bus station with the rail  station, caters fo r  
file park & ride motor is t  and the feeder  bus passenger.  These change of 
t rave l  mode stations will ,  for  convenience, be r e f e r r ed  to as "Mode  Change" sta­
tions or M. C. stations. The second type - " the passenger- interchange 
station" - is located at the intersect ion of two or m ore  transit l ines and can 
compr ise  a se r ies  of p lat forms at di f ferent leve ls  se rv ing  the di f ferent routes. 
The third type termed the intermediate  station, is a normal suburban station, 
without any specia l  features,  serv ing  its surrounding area.

Including the term in i  there are  11 stations on the northern line and five  
of these are  M .C .  stations. The pr iva te  cars and buses prov ide a passenger 
distribution and fe ede r  s e rv ic e  to areas remote  f r o m  the station and are  essen­
tial fo r  max im is ing  the convenience and use made of the rail  rapid serv ice .
The bus feeder  system has worked exce l lent ly  in Montrea l  and Toronto. The 
essential feature of the M .C .  station is that the movements to and f rom  parked 
cars and the station p la t form should be as quick and as convenient as possib le
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and that a sophisticated system of issuing tickets should be introduced to 
obviate delays to passengers  using the bus or parking fac i l i t ies .  It is not 
proposed to discuss these systems here - they should fo rm  part of the f e a s i ­
bil ity study, it he stations at Y eov i l le ,  Berea  and H i l lb row  prov ide a good 
serv ice  to the high density  areas there. The station at Jeppe/Von Wiel i igh 
streets is wel l  placed re la t ive  to the Retai l  Core  and the Medica l  Centre.
The Off ice  Core  is served  by the single station at the corner  of Harr ison  
and Commiss ioner  Streets and this will  create  problems of pedestr ian m o v e ­
ment part icu lar ly  as this station serves  the other two lines as wel l.  The 
interchange station between the northern and the southern routes at the corner 
of B ree  and West Streets w i l l  s e rve  the eastern section of Newtown and the 
western sect ion of  Johannesburg, while the Braamfontein station will  serve  
that busy area.

The garage capacit ies fo r  parked cars v isual ised for  the M .C .  stations 
are Houghton Golf  Course  2 000, Yeov i l l e  700, St David 's  P lace  2 500,
San Souci 1 500, Pa rk v iew  Gol f  Course 3 000.

The demand fo r  parking at these garages wil l  depend on the development 
of the motorway and m a jor  road system. It is there fo re  poss ib le  that m ore  
garage capacity than shown above wi l l  be required in one area  than in another; 
this is part icu lar ly  so in the case of the San Souci and May fa ir  garages (see  
eastern route). A  la rg e r  garage may be required at M ay fa ir  with the consequent 
reduction in the s ize  of the San Souci garage.  Final capacit ies wil l  have to be 
determined nearer  the construction t ime when m ore  certa inty  exists regard ing 
the construction of the various highways.

In all cases the design of and the land avai lable  fo r  the garages should 
be such that the garages can be conveniently increased in capacity should the 
demand develop.

Expected trave l  t imes,  that is the actual t ime the train takes, to the 
station at the corner  of Harr ison  and Com m iss ioner  Streets a re : -

F rom  Houghton Golf  Course 7 minutes 
F rom  H i l lb row  Z l minutes
From  Pa rkv iew  Golf  Course 6f  minutes

On the southern route there are  seven stations including the term in i  - 
three are  M . C . ,  two intermediate,  and the two passenger  interchange stations 
at the corner of Harr ison  and Com m iss ioner  Streets and the corner  o f  Bree 
and West Streets to which r e fe rence  has a lready  been made.

The garage capacit ies fo r  the parked cars v isual ised at the M .C .  stations 
are : Rosettenvi l le  Corner  3 000, T ro jan  4 500, May fa ir  Station 1 500.

Expected trave l  times to the station at the corner  of Harr ison  and C om m ­
iss ioner  Streets a re : -

The eastern route has four stations including its term in i .  Two have 
M. C. fac i l i t ies  and the lone intermediate  station at the corner  of Commiss ioner  ‘ 
and Goud Streets wil l  s e rve  the eastern section of the central  area.  The route

F rom  Rosettenvi l le  Corner
F rom  T rojan
From  Mayfa ir  Rai lway

5-} minutes 
3 minutes 
3 1 minutes

Station
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terminates at Com m iss ioner  and Harr ison  Streets.  The capacity oi' the 
parking garage in Ber tram s is expected to be 1 500 cars and that at Jeppe 
Station somewhat sm a l le r  with 1 000 cars.

The expected trave l  t imes to the station at the corner  of Harr ison  and 
Com m iss ioner  Streets are:

F rom  Ber tram s 3> minutes
F ro m  Jeppe 2f minutes

It wil l  be observed  that the t rave l  t ime to the centre of  the ci ty on all 
three routess is low. T im e  w i l l  be lost when changing f rom  one mode to 
another, e. g. f rom  car at a park and ride station to the train or  s im i la r ly  
f rom  a bus. It is essentia l  that there must be a good f requency  of the train 
s e rv ic e  so that the t ime lost is a min imum. In o rder  to encourage the use 
of park and ride fac i l i t ies  these good frequenc ies  would have to be maintained 
throughout the day to enable prospec t ive  ra i l  rapid passengers  to reach their 
cars quickly at any t ime of the day.

One of the pr inc ip les  of  the design of the routes is that the stations should 
be as near the surface as possib le .  With its topographical prob lems,  and the 
l imitations of the grades of  the l ines, this is d i ff icult  to achieve for  Johannes- 
burg. F ro m  Table 5. 1 it w i l l  be seen that the depths v a ry  f r om  about 7 m etres  
(25 ft) to 44 m etres  (145 ft) at Y eov i l l e .  There  are  s ix  stations at a depth of 
over  18 m etres  (60 ft).

These depths a re  disturbing par t icu la r ly  when consider ing costs and the 
t ime taken to reach p lat forms f rom  the surface.  It is est imated that a single 
esca lator  serv ing  a depth of 27 m etres  (90 ft) would cost about R250 000 and 
this excludes any excavation of tunnel. In South A f r i c a  esca lators  are  not p e r ­
mitted to move  at a speed exceeding 37 m etres  per  minute (125 ft per minute).

Improvements could be e f fected in regard  to the depth of certa in  stations. 
If  the H i l lb row  station were  to be moved further north, the depth could be d e ­
c reased  appreciably,  but the station would not be conveniently sited re la t ive  
to the Kotze  Street  shopping centre. The l e ve ls  of the medians of the m o to r ­
ways have a considerable  bearing on the l e ve ls  of the nearest  stations such as 
Y eov i l l e  and St David*s P lace .  The integration of the engineer ing study of the 
m otorway  and the ra i l  rapid transit  systems becomes important.

Passenger  volumes need to be discussed in a subsection on their  own.
In passing however,  it would be wel l  to note the number of passengers  expected 
to alight in the morn ing peak two hours at the Com m iss ione r/H arr ison  Street 
station (32 300), at the Jeppe/Von W ie l l igh  Street station (16 000) and at Selby 
(13 500).

This scheme is est imated to cost R l l 6 m  including an allowance fo r  land.

5. 3. 1 A lte rnat ive  layout in I. C. A.

As mentioned be fore  a l ternative layouts in the I. C. A. can change 
the configurat ion of the network without apprec iab ly  affect ing the layout 
outside the I. C. A. The poss ib le  I. C . A .  a lternat ive  to be discussed now 
wil l  change the system configuration.

This a lternat ive  g ives r is e  to a northern U-loop s im i la r  to that 
of the or ig ina l  proposa l  and an over lapping southern U-loop. The eastern 
route becomes an east-west  link t ra ve rs ing  the ful l width of the central 
area.  Details  a re  shown in F ig .  5. 2
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The co l lec t ive  lengths of the routes in this system are  26. 0 km 
(16. 1 m i les ) .  The northern route is 12. 5 km (7. 8 m i le s ) ,  the southern 
route 7. 1 km (4. 4 m i le s )  and the east-west  route 6. 3 km (3. 9 m i les ) .

The northern route : The term in i  a re  the same as in the or ig inal  
proposal  and f rom  the station at Houghton Golf  Course the route proceeds 
s im i la r ly  through Yeov i l l e ,  Berea,  H i l lb row  but enters the central area 
via C la im  Street to Main Street  where it turns to the west under Main 
Street and f rom  there to a station at the corner  of West and Com m iss ioner  
Streets where it turns northwards through Braamfontein and fo l lows the 
same route as the or ig ina l  proposa l  to the Pa rk v iew  Golf  Course.

The southern route : The f i r s t  sect ion f rom  the Rosettenvi l le  
C o rne r  to Tro jan  is the same as for  the or ig ina l  proposal ,  and f rom  Tro jan  
the route proceeds in a north eas te r ly  d irect ion and enters the central area 
under T ro y e  Street  and bends to the west under Bree Street to turn south­
wards via West  Street to the station at the intersect ion  of West and C o m m is ­
sioner Streets. It is designed to be extended via Ophirton to the Crown 
Mines area.

The east-west  route : Starting f r om  Ber tram s the route is the 
same as the" or ig ina l  proposa l  to the v ic in i ty  of Jeppe Station but proceeds 
westwards f r om  there v ia Main Street  to West  Street, then northwards 
and westwards through Newtown to terminate  at the M ay fa ir  Station.

The ra i l  connection between the routes are  in the v ic in i ty  of the 
Ma in/Troye  Street station as shown in F ig .  5.2. This  a lternative will  
deepen some of the stations outside the I. C. A .  but it w i l l  not appreciably 
af fect the passenger volumes at these stations as shown in Table 5. 1.
The details of stations within the I. C. A. a re  g iven in Tab le  5. 2 together 
with those of  the or ig ina l  proposal  fo r  compar ison purposes.

There  are  12 stations on the northern route and the f ive  with M. C. 
fac i l i t ies  are  the same as fo r  the or ig ina l  proposal .  Of the four in te r ­
mediate stations, three (Berea ,  H i l lb row  and Braamfontein ) a re  also in 
the same posit ion as the or ig ina l  proposal, but the fourth is located in 
Cla im Street, v ir tua l ly  underneath the S. A. R. tracks.  The station at the 
corner  of Main and T r o y e  Streets se rves  a l l  three routes and is thus a 
tr ip le  interchange station and that at Vanderbi j l  Square serves  two routes 
and is thus a double interchange.

On the southern route there are  six stations of which Rosettenvi l le  
Corner  and T ro jan  (as fo r  the f i r s t  a lternat ive )  a re  M. C. stations. Selby 
and the station at the corner  of Bree  and Joubert Streets are  intermediate.  
This latter station wi l l  s e rve  the Reta i l  Core .  The two remaining stations 
are  the t r ip le  interchange stations at the corner  of Main and T ro y e  Streets 
and at the corner  of Com m iss ioner  and Becker  Streets.

On the east-west  route there are  seven stations o f  which three are  
M .C .  namely, Ber tram s,  Jeppe Rai lway Station and M ay fa ir  Rai lway Station. 
Newtown is the only intermediate  station while once again the stations at 
the corner  of Main and T ro y e  Streets and at the corner  of Commiss ioner  
and Becker Streets are  t r ip le  interchange with the other two routes. Van­
derb i j l  Square Station is a double interchange with the northern route.

The parking capacit ies fo r  the M .C .  stations are  the same for 
both systems.  No attempt has been made to calculate t rave l  t imes on this
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system. These  wil l  be somewhat longer than the or ig ina l  proposal 
although not apprec iab ly  so.

This a lternative is est imated to cost R124m including an 
al lowance for  land.

5. 3. 2 Passenger  volumes

Tha analysis of the Home In te rv iew  Survey revea led  that 
approx imate ly  33% of car d r iv e rs  with a destination in the Central  C om ­
plex requ ire  their cars fo r  business purposes and the remaining 67% 
are  optional car  d r iv e rs .  On the basis of the proposed res tr ic ted  modal 
choice to be applied to this Transportat ion Plan, approx imate ly  47% of 
the optional car  d r iv e r s  and their passengers  w i l l  be converted to public 
transport.  These  "  converted "  volumes were  computed and added to the 
increased transit patronage caused by the increased population predicted 
fo r  1985. The results  were  then applied to the various routes fo r  the 
inbound passenger  volumes in the morn ing peak two hours in 1985.

On the eastern leg  of the northern route approx imate ly  8 000 
passengers  would trave l  f rom  the Houghton Golf Course  station. This 
number would increase  to approx imate ly  15 000 after  Y eov i l l e  and to 
28 500 after H i l lbrow. On the western leg  it is anticipated that approx i­
mate ly  12 300 passengers  w i l l  commence their  journey f rom  the Pa rkv iew  
Golf  Course.  This number wil l  have increased  to about 22 000 after 
Parktown.

This route would requ ire  6-coach trains operating at about 2 
minute headways in the peak period.

On the southern route it is expected that 7 300 passengers  will  
commence their  inbound journey  in the morning peak two hours at Rosetten- 
v i l l e  Corner .  At T ro jan  the ir  numbers w i l l  increase  to 19 000. These 
volumes can be obtained only i f  the whole of the southern suburbs, including 
Robertsham and R idgeway have easy access  by car  and by bus to these two 
stations.

On the western  leg  in the two hour morning peak about 14 200 
passengers  are  expected to leave May fa ir .  This route would require  6“ 
coach trains operating at about 3 minute headways.

On the eastern route it is anticipated that about 3 800 passengers 
w i l l  commence their inbound journey  in the morning peak two hours at 
Bertrams and at Jeppe this number wi l l  increase  to about 9 300. This 
route would requ ire  6-coach trains operating at about 6 minute headways.

It is essential  to note that these passenger  volumes can only be 
obtained i f the m otorway  plan is implemented. It is essential  that the 
highway system should g ive fast and easy access  to the M . C. stations 
and that the fe eder  bus s e rv ic e  should have s im i la r  f r eedom  of access.

It should also be noted that the volumes quoted above could va ry  
considerably  i f  the road system is a l tered  or  the p r io r i t y  of construction 
of d i f ferent sections changed.

Overseas  exper ience  has been that the capacit ies of a ra i l  rapid 
transit  l ine are  of the o rder  of between 30 000 and 40 000 per hour depen­
ding on station length. The vo lumes quoted above fo r  Johannesburg apply 
to the two hour peak period. Studies r e vea l  that in the one-hour peak
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approx imate ly  67% of the total passengers  of the two hour peak are 
carr ied .  These  f igures  are  summarised  in Tab le  5. 3 . The f igure 
for  the one hour peak at H i l lb row  would consequently be near ly  19 000 
or around 60% of the maximum which could be ca r r ied  on this line.
The other routes, however,  have considerable  capacity avai lable.

The volumes for  the eastern route do not just i fy  the ea r ly  con­
struction of this route. Due to the fact, however,  that it has proved  to 
be imposs ib le  to work out e f fec t ive  means fo r  improv ing  the bus serv ice  
in this sector  of the city, it has been upgraded in p r io r i t y  and included 
as part of the comprehensive  plan.

The peak hour volumes could be reduced if an e f fec t ive  staggered 
working hours po l icy  could be implemented. The reduction in peak hour 
volume wil l  depend on the success of the po l icy  and could be about 10% 
but certa in ly  less than 15%. While this w i l l  not reduce the total number 
of passengers  ca rr ied ,  it w i l l  p e rm it  better use to be made of a reduced 
ro l l ing  stock.

T A B L E  5. 3 : A N T IC IP A T E D  1985 L IN E  VOLUM ES

Inbound Section Passenger  Volumes. Peak :
_____ A f te r  :_____  2 Hours 1 Hour

Northern Line

N, E. Leg

Houghton Golf  Course 8 100 5 400
Y eov i l le 15 000 10 000
Hi l lb row 28 500 19 000

N. W. L eg

P a rkv iew 12 300 8 200
San Souci 14 100 9 400
St David 's  P lace 21 700 14 500

Southern Line 

S. L eg

Rosettenv i l le  Corner 7 300 4900
T rojan 19 200 13 100

W. L eg

May fa ir 14 200 9 500

Eastern Line

Ber tram s 3 800 2 500
Jeppe 9 300 6 200
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5. 3. 3 Marshal l ing  yards and line interconnections

It is proposed to locate the marsha l l ing  yard in the area 
im m ed ia te ly  west of Turf fonte in Road and im m ed ia te ly  south of the 
township Stafford in the Robinson Deep land. The proposed s ize  of 
this marshal l ing  yard is expected to be of the o rder  of 12 hectares 
(30 acres ) .  Detailed invest igat ion would have to be undertaken to d e ­
termine the quantity and type of equipment which wil l  have to be p r o ­
vided in this marsha l l ing  yard.  The type of equipment includes w ork ­
shop and maintenance depots, s e rv ic ing  yards, storage yards, etc. 
Ready access w i l l  a lso have to be prov ided to enable trains to be brought 
into the southern line with a minimum of inconvenience to the operation 
of the l ine i tse l f .

It is not envisaged that all  ro l l ing  stock wi l l  be housed in the 
marshal l ing yard during night t ime and staging should be provided at 
the terminal  ends of the l ines, as we l l  as along the l ines at stations or 
at sidings near stations, in the Centra l  A rea .  V e r y  minor  maintenance 
and cleaning can also take place at these siding areas on the l ines during 
night t ime as wel l  as in off  peak per iods during the day. During the day 
only some of the trains wi l l  be taken out of s e rv ic e  but at night t ime 
after midnight, the whole s e r v ic e  w i l l  c lose  down.

This marsha l l ing  yard as proposed in the Southern A reas  wi l l  
only be la rge  enough to take care  of the volumes anticipated in 1985. 
When the extensions a re  constructed to make up the ult imate system, 
additional marsha l l ing  yards wi l l  have to be prov ided e lsewhere .  L ik e ­
wise,  deta i led study wil l  have to be undertaken to determine the greater  
requirements for  this l a r g e r  system and also the poss ib le  location of 
these yards.

5. 3. 4 Bus fe ede r  system

F igure  5. 3 shows the fe eder  areas draining towards the various 
stations. F ro m  these areas passengers  w i l l  be col lected or distributed 
by means of buses. These  buses wil l  converge  to their  stations, passen­
gers  wil l  be t rans fe r red  to the trains and the buses wi l l  be turned around 
to proceed back to the areas .  In the afternoon the r e v e r s e  w i l l  occur. 
These buses w i l l  have to be housed in depots and in these instances it 
might be advantageous to locate some depots in the outside areas rather 
than al l  near the Centra l  A rea .  Detai led planning would have to be under­
taken to choose the best location of these depots but it seems, f r om  the 
operat ional point of v iew, that the location of these depots should not be 
too far  f r om  the Centra l  A rea .  Some of these buses wil l  not discharge 
all their passengers  and turn around, but w i l l  p roceed  onwards through 
the Centra l  A r e a  so as to maintain coverage  in the areas c loser  to the 
centre.

5. 3. 5 Comparison of the two systems 

Statistical  details  a re : - Or ig ina l A lternat ive
Proposa l Layout

Tota l  length 23. 5 km 26. 0 km
(14. 7 m i les ) (16. 1 mi les

Number of stations 22 25
Deep stations over  18 m etres  (60 ft) 6 9
No. of double interchange stations 1 1
No. of t r ip le  interchange stations 1 2
Est imated capital  cost including land R116m R124m
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The longer length of the routes, the extra stations and the 
g rea te r  depth of a la rge  number of stations ensure that the alternative 
w i l l  be the m ore  expensive to construct.

However ,  it is n ecessa ry  to look at the coverage  prov ided by 
the two systems.  As  far  as the res ident ia l  areas are  concerned, they 
are  the same. In regard  to the work places there is considerable d i f f e r ­
ence. Attention has a lready  been drawn to the f igures  of alighting passen­
gers  for  the or ig ina l  proposa l  contained in Table  5. 2. In the peak two 
hours over  16 000 passengers  w i l l  alight at the Jeppe/Von Wie ll igh 
Streets station and over  32 000 at the H arr ison/Com m iss ioner  Streets 
station. These  are  the only two stations which w i l l  s e rve  the Retail  and 
Off ice  core  areas and the eastern  f r inge  area.  Pedes tr ian  movements 
on the surface w i l l  become imposs ib le .  Pedestr ians  could be distributed 
underground on moving pavements, a l ready  a feature in Sydney and to be 
a m a jo r  feature at Expo 70 in Japan. The costs are  l ike ly  to be high,but 
if  such an underground pedestr ian system could be extended, the results 
c i ty -w ide  m ay  be worth the costs.

In the a lternat ive  there w i l l  be four stations wel l  sited to d i s t r i ­
bute passengers  to the C o re  A r e a  and the eastern and southern fr inge 
areas .  These  stations are  at the corner  of Main and T ro y e  Streets, Van- 
derb i j l  Square, the corner  of West and C om m iss ione r  Streets and at the 
corner  of B ree  and Joubert Streets. Approx im ate ly  20 000 passengers  will  
be discharged at Vanderb i j l  Square, 16 000 each at the West/Commiss ioner  
Streets and the Bree/Joubert  Streets stations and 14 000 at the Main/Troye  
Streets station.

The re  are  drawbacks however .  The southern route of the a l t e r ­
native does not se rve  the O f f ice  Core  wel l  in that the stations are at the 
ex trem it ies  of  the core  and a worker  in the western  section of the core  
would be requ ired  either to t rave l  right round the loop in the central area, 
or t rans fer  to the east-west  route at the M a in/Troye  Streets station.

Th e re  are  consequently the m er i ts  and dem er i ts  in both systems 
and as has been indicated be fore ,  the se lect ion  of the most feas ib le  routes 
is the task fo r  the experts  in this f ie ld  of transportation.

5. 3. 6 Running costs

No attempt has been made to est imate the running costs of the 
proposed system; this w i l l  be one of the duties of  the consultant. It is 
expected that the fa re  revenue should cove r  the running costs but not the 
interest  and redemption of  the capital  cost.

A  guide to the interest  and redemption costs in re lat ion to the 
est imated 1985 passenger  volumes is g iven in Tab le  5.4. The capital 
cost of  the a lternat ive  has been used fo r  this analysis i. e. R124m.
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T A B L E  5. 4 : IN TE R E S T  & R E D E M P T IO N  OF C A P I T A L  
COST P E R  P A S S E N G E R -M IL E

S e c t i o n

North -eas te rn  leg 
Nor th -wes te rn  leg  
Southern leg  
Eastern leg  
Western  leg
A ve ra g e  for  1985 system

Cost per  passenger m i le

3. 9c
3. Oc 
5. Oc
7. 3c
7. 4c
4. 3c

1. Based on 6 % interest  ove r  30 years

If the capital costs had to be redeemed f rom  revenue then, 
fo r  a journey f rom  Houghton Golf  Course to the c i ty  centre,  a fa re  of 
16^0  would be necessa ry  pure ly  to r e cove r  the interest  and redemption 
charges on the basis of the average  f igure  in Tab le  5. 4. F o r  a journey 
f rom  Rosettenv i l le  Corner  to the city, the corresponding fa re  would be 
13c.

5. 3. 7 Comparison with other ci t ies

In o rder  to indicate how the proposed Johannesburg ra i l  rapid 
transit system compares  with those of certa in  wel l  known cit ies ,  the 
rai l  rapid networks of these c i t ies  have been superimposed, to the same 
scale, on a map of Johannesburg. These  results  a re  shown in F igures 
5. 4 and 5. 5.

F igure  5. 4 shows the London Underground, the San F ranc isco  
Bart Scheme, present ly  being constructed,  and the Stockholm Underground, 
together with the long te rm  Johannesburg proposa l ,  in the Johannesburg 
metropo l i tan setting. These  drawings do not show the ra i lway  commuter 
systems which in the case of London are  v e r y  extensive.

It w i l l  be noted that London, with a population of over  8 . 2 mill ion, 
has a v e r y  extensive system of 393 route k i lom etres  (244 m i les )  giv ing a 
v e r y  good area  coverage .  The m a jo r i t y  of the term ina ls  of routes are 
within 16 km ( 1 0  m i le s )  of the centre,  but the extensive commuter s e r ­
v ices  of  Br i t ish  Ra i l  se rve  areas wel l  outside this radius.

The proposed BART  system in San F ranc is co  (population 2.9 
m i l l ion )  is essent ia l ly  a l inear system brought about by the configuration 
of the areas it has to serve .  The system has v e r y  long routes giv ing a 
total of 119 k i lom etres  (74 m i le s ) .

The system in Stockholm ( 1 . 2 m i l l ion  people )  is essent ia l ly  a 
cross  with branches on some of the outer l ines. This system also has a 
v e r y  long route, par t icu la r ly  in re lat ion to its population. The total 
route length being 58 k i lom etres  (36 m i les ) .

F igu re  5. 5 shows the centre of the London, P a r i s  and Toronto 
systems superimposed on the central  part of Johannesburg, together with 
the 1985 proposal  fo r  Johannesburg.
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Par is  (7. 4 m i l l ion  people )  has a v e r y  extensive system of 
204 route k i lom etres  (127 m i les ) ,  the Toronto (Populat ion 2.0m) system 
consists essent ia l ly  of a c ross  with a narrow loop in the central  area. 
The system consists of 24 route k i lom etres  (15 m i le s )  and extends no 
further than 8 km (5 m i le s )  f rom  the central  area. The interesting 
point about the London ( 8 . 2m) and Pa r is  (7. 4m) systems is the large  
number of stations that occur in the central  area. In some instances 
the stations are  less  than 0. 4 k i lom etres  (-4- m i le )  apart. In Stockholm 
(1. 2m) and Toronto  (2. 0m) there are  a lso a la rge  number of stations in 
the central  area  and again some of these stations are  less  than 0 . 4  
k i lom etres  (^ m i le )  apart. It is only San Franc isco  (2 .9m ) ,  in these 
examples, that has a la r g e r  minimum station spacing, viz; about 1 k i l o ­
m e t re  (5/8ths of a m i le ) .

F r o m  these examples it would appear that a c loser  station 
spacing should be considered for  Johannesburg's Inner Cordon Area .

F ro m  the data given in Tab le  A5 in the Appendix, the number 
of route m i les  of  ra i l  rapid system per m i l l ion  population has been ca l ­
culated. It w i l l  be noted that these rates v a r y  between 1 and 35 mi les  
per m i l l ion  population, with 36% between 6 and 10 while London, Berlin, 
Hamburg, San F ranc isco  and Stockholm are  between 25 and 30 mi les  
per m i l l ion  population. The proposal  fo r  Johannesburg, with anticipated
0. 724 m i l l ion  Whites in 1985, is about 14. 7 m i les  or 20. 2 m i les  per 
m i l l ion  White population which is less than that of the f ive  ci t ies m en­
tioned above but in the range of New York (21.0 m i les/m )  and Pa r is  
(17. 2 m i les/m ).

5. 4 Inter im P e r io d  1970 - 1985

The underground system is planned for  operat ion in 1985. It is doubt­
ful whether a system of this magnitude can be designed, the financial a r range ­
ments made and the system constructed in less  than 15 years .  Ac t ive  steps 
consequently must be taken to im prove  the bus se rv ic e  in the meantime.

Fac tors  which have to be taken into account a re : -

1. The prob lems which the bus s e r v i c e  is fac ing in its clash 
with pr iva te  automobi les on the c i ty  streets .

2. The imposs ib le  posit ion which has been reached in respect  
of the te rm in i  in the central  area.

3. That expensive and extensive p ro jec ts  fo r  busways cannot 
be undertaken if these are  to become redundant once the 
underground becomes operational.

4. That neverthe less ,  such pro jects  must be undertaken i f they 
can be used la ter  fo r  another purpose such as spurs f rom  the 
motorways  to pe r iphera l  parking garages.

5. The topography, narrow  streets and the virtual 100% deve lop ­
ment of a l l  sites fronting such streets .

Within the l im its  of these c i rcum scr ib ing  fac tors  the street  f ram ework  
and the bus se rv ic e  system has been c r i t i c a l l y  examined. It should be recorded  
that the planning team has a lready  init iated the development of a busway pro ject  
to ass ist  the s e rv ic e  to the north-eastern  suburbs - the most  heavi ly  loaded of 
all  the se rv ic es  and this is operat ing with reasonable success. Even greater
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success could be obtained i f  staff  was avai lable  fo r  tra f f ic  enforcement 
The se rv ices  requir ing r e l i e f  consequently a re  those f rom  the north and 
north-west, the west, the south and the east. It has not been possible,  
however,  to come fo rw ard  with any reasonable proposa ls  which can provide 
r e l i e f  to the s e rv ices  f r o m  the east and the west. A  proposa l  to prov ide 
r e l i e f  to the s e rv ices  f r om  the north and the north-west  and a further pro ject  
f rom  the south are  considered to be feas ib le .  Details o f  these w i l l  now be 
provided and the p ro jec ts  are  i l lustrated in F igu re  5.6.

eyond these al l that can be recommended are  v igorous operational  
tra f f ic  engineering studies along al l  bus routes to invest igate what measures 
can be applied to a l lev ia te  the lot of the buses. Any t ra f f ic  engineering 
measures involving regulations, as has been shown on the north-eastern bus- 
way scheme, wil l  requ ire  constant enforcement thus requir ing a erea t lv  
increased t ra f f ic  o f f ice  establishment.

A  further factor  which could m a te r ia l l y  ass ist  the bus serv ice ,  and 
should not be over looked, is the stagger ing of working hours. The General  
Manager of Transport  has done some work in this d irect ion  and this should 
be pursued. It should be mentioned that the Commiss ions  of Inquiry into 
the Co-ord inat ion of T ransport  in South A f r i ca ,  (the M ara is  Commiss ion ) ,  
recommended that loca l  committees  should be set up in the main cit ies to 
£ccupy themselves  exc lus ive ly  with the question of the stagger ing of working

5.4. 1 North-west  bus pro ject

This p ro jec t  makes use of the St David 's  P la c e/M e l le  Street 
link contained in the M a jo r  Road proposals  in the previous chapter.
It also requ ires  the park and r ide  and bus interchange garage  at St 
David 's  P la c e  to be constructed as this f o rm s  an integra l  part of the 
scheme. St David 's  P lace  is one of the mode change stations of the 
underground proposa ls .  The purpose of this p ro jec t  is to inaugurate 
an express bus s e rv ic e  f r om  St David 's  P la c e  to the term in i  in town 
m the morn ing and a s im i la r  s e rv ic e  out in the afternoon and evening.
The one fo rm  of the express bus s e rv ic e  w i l l  be a shuttle se rv ice  
between the parking garage at St David 's  P la ce  and the c i ty  during peak 
hours. The other w i l l  be that certain express buses f r om  the outlying 
suburbs such as Rosebank and Parktown North w i l l  d iver ted  to St David 's  
P la ce  and make only one stop therea fter ,  namely  in Braamfontein. The 
f i r s t  s e rv ice  is based on the l ines of a sm a l le r  p ro jec t  which is proving 
to be so successful in Durban and it w i l l  establish the advantages of this 
orm  of park and r ide t ra ve l  p r io r  to the operat ion of  the underground. 

Other suburban buses which have to make use of  the mult i-stops w i l l  be 
required to remain  on their present routes.

The proposed route inbound fo r  the morn ing per iod  is as fo l lows:  
F ro m  St David s P lace  it fo l lows the M e l l e  Street  link which wil l  also 
be used by pr ivate  veh ic les .  At the intersect ion  of Am esho f  and M e l le  
Streets, during the morning peak two hour per iod,  the buses will  run in 
a lane spec ia l ly  r e s e r v ed  fo r  them on the eastern side of M e l le  Street 
f nd,,w i l 'L t r a v e |- in this lane in a souther ly d irect ion  against the one-way 
, ra^ C tray a l l ing f rom  south to north. In the morning peak the opposing 
t ra f f ic  w i l l  be fa i r l y  light on M e l le  Street  and the loss of a lane for  the 

uses wi l l  not upset the posit ion but a no-stopping regulation fo r  private 
vehic les  must be enforced on both sides. F rom  M e l le  Street the buses 
will  turn le ft  into Smit Street and then right into B iccard  Street and proceed
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southwards across  Wolmarans Street . South of Wolmarans Street 
a central  r e v e r s ib l e  bus lane (permanent ly  r e s e r v ed  fo r  buses) wil l  
c a r r y  the buses along the Queen Elizabeth Bridge (eas tern  section) 
to the point where  the Sauer Street/Simmonds Street one-way pair  
intersect .  The buses, during the morning peak w i l l  then proceed  
southwards through a spec ia l ly  designed channelisation scheme to the 
east lane of Saber Street against the opposing t ra f f ic  and further south 
turn of f  to the ir  r espec t ive  term in i .  The express  shuttle s e rv ic e  will  
terminate in P r i tchard  Street between Simmonds and Sauer Streets.

In the morning peak a l l  of these buses, having reached their 
terminus, w i l l  then make their  return journey  on the normal  routes and 
wi l l  r e ce iv e  no assistance.  The outgoing vo lumes of t ra f f ic  are l ight at 
this per iod and assistance is not warranted.

It should be noted that the rese rva t ion  of the bus lanes in M e l le  
Street and Sauer Street is fo r  the peak per iod only, as the buses in the 
of f -peak per iod  w i l l  encounter no prob lems in using B iccard  Street and 
Simmonds Street, the normal south bound one-way  streets .

In the evening peak the express  buses w i l l  p roceed  f r om  their  
te rm in i  to Simmonds Street  where a bus lane w i l l  be r e s e r v ed  fo r  them 
on the western  side and they wi l l  p roceed  northwards against the l ight 
on-coming t ra f f ic .  They  w i l l  then use the centra l  r e v e r s ib l e  bus lane 
over  Queen Elizabeth Bridge and then run along a r e s e rv ed  lane on the 
west side of B iccard  Street, turn le ft  into Hoofd Street  and right again 
on to the M e l l e  Street link. A  no-stopping regulation fo r  pr ivate  vehic les 
on B iccard  Street  w i l l  have to be enforced. The return journey during 
the evening peak w i l l  be on the normal system. Once again attention is 
drawn to the fact that the bus lanes in Simmonds Street  and Biccard Street 
wil l  be r e s e r v ed  fo r  the evening peak two hours only.

On the basis that the parking garage  at St David 's  P lace  and the 
M e l le  Street  link are  requ ired  in the o ve ra l l  plan, the only construction 
work necessa ry  besides the channelisation mentioned above, is that the 
eastern sidewalk o f  the Queen Elizabeth Br idge  w i l l  have to be canti levered 
ove r  the ra i lway  tracks as the exist ing sidewalk w i l l  be required to c om ­
pensate fo r  the lane taken up by the centra l  r e v e r s ib l e  bus lane.

C r isp ly  the capital expenditure requirements  of this pro jec t  a re : -

a. The construction of the St David 's  P la c e  parking garage required 
in any case f o r  the o ve ra l l  transportation plan.

b. The construction of the M e l l e  Street  link, required in te rms of 
the M a jo r  Roads proposa ls .

c. The cant i lever ing  of the eastern sidewalk of Queen Elizabeth 
Br idge  and the alterat ions to the surface of the bridge.

d. The channelisation scheme south of the Queen El izabeth Bridge.

The costs in connection with the alterations to Queen Elizabeth 
Br idge  and the channelisation necessa ry  a l i t t le  further south are  e s t i ­
mated to be R200 000.

L i t t le  of this capital  expenditure w i l l  be wasted when the under­
ground comes into operat ion as the whole system wi l l  r e v e r t  back to 
use by pr iva te  veh ic les  without any peak hour restr ic t ions .
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5. 4. 2 The southern bus way

This pro jec t  involves the construction of an elevated roadway 
f rom  the T ro jan  area  to a terminus erected  on a deck over  the present 
terminus at Vanderbi j l  Square which was designed fo r  another deck.

The purpose of the scheme, l ike that in the north, is to inaugu­
rate an express bus s e rv ic e  f r om  the southern suburbs and to encourage 
a park and ride system f r om  Tro jan  in anticipation o f  the operation of 
the underground and the MC station there.

Commencing f r om  the park and r ide garage at T ro jan  the route 
wil l  bridge over  the S. A. Ra i lway  M inera l  L ine  and proceed  northwards 
to the western  side of Loveday  Street  making use of the toe of the s l imes 
dam of Park  Central .  It w i l l  p roceed  northwards ove r  the intervening 
streets  and the M2 m otorway  then past the W em m er  parking ground.
Up to the W em m er  parking ground the structure w i l l  be of a permanent 
nature. When the need fo r  an express s e rv ic e  fa l ls  away due to the 
opera t ion  of the underground, this route can be used as a roadway spur 
to g ive easy access  to and f rom  the parking garage at W em m er  and 
another proposed garage along its route.

F ro m  the Wemmer parking area  the route wil l  st i l l  remain 
elevated over  R iss ik  Street  and wi l l  turn east into Main Street  and t e r ­
minate on an elevated deck ove r  the present terminus at Vanderbi j l  
Square.  This latter sect ion of the busway w i l l  be of a tem pora ry  nature.

The whole length of this e levated way in the inter im per iod 
would be f o r  the express buses moving in both d irect ions and there would 
be no intermediate  stops. A rea s  such as Selby would have to be served  
f r o m  the exist ing system as at present.

This p ro jec t  w i l l  p rove  to be most  cost ly  and w i l l  requ ire  further 
detai led investigation. Its m er i ts ,  however ,  cannot be ignored and p a r ­
t icu la r ly  as it w i l l  have considerable  value when avai lable  fo r  use by 
pr ivate  vehic les

The est imated cost of  the p ro jec t  is of the o rd e r  of R l .  50m 
excluding the cost of the permanent sect ion which w i l l  be ult imate ly  used 
by pr iva te  t ra f f ic .

5. 4. 3 Bus te rm in i

The present posit ion in regard  to the bus term in i  north of the 
City  Hall is c r i t ica l .  The te rm in i  a re  all on -s t ree t  with passenger queues 
congesting the sidewalks. The buses have d i f f icu lty  in reaching their  
loading positions and there  is considerable  t ra f f ic  congestion in the streets 
In the per iod  p r io r  to 1985 there w i l l  be a marked increase  in the number 
of buses requ ired  to handle the expected higher passenger  vo lumes.

In the course of studying the prob lem ,cons iderat ion  was once 
again g iven to prov id ing through se rv ic es .  There  are  seve ra l  factors  
which have to be taken into account in this connection. In the f i r s t  in­
stance it is n ecessa ry  fo r  passenger  volumes on each of the legs of the 
through s e r v i c e  to be approx imate ly  equal, otherw ise  certa in  of the buses 
wi l l  be v i r tua l ly  empty on the journey on the leg  with the l e s s e r  volume. 
There  are  no routes of the Johannesburg s e rv ic e  with vo lumes which p e r ­
mit  an ef f ic ient through se rv ic e  to be inaugurated. The bus se rv ic e  is 
running at a considerable  f inancial loss and has a depleted running staff.
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Any uneconomical tr ips w i l l  add further to the financial loss and 
w i l l  be a waste of manpower.

A l ternat ive ly ,  considerat ion was given to a certain number 
of buses making the through tr ip (the number of buses required to 
handle the l e s s e r  volume of passengers )  and the balance of the buses 
on the higher vo lume leg  would operate only on that leg.  There  are 
a number of disadvantages in this. Scheduling of buses becomes c o m ­
plicated and passengers  become confused.

In both cases,  accidents or hold ups fo r  other reasons on any 
one of the legs w i l l  hold up the s e rv ic e  on the other leg  with the conse­
quent d iscom for t  to the bus patrons. As  the systems now operate, the 
hold ups af fect  only the s e rv ic e  on the part icu lar  route.

Considerat ion has also been given to siting the term in i  further 
to the south to prov ide  g rea te r  coverage  in the Centra l  A rea .  This would 
mean that the buses would have a g rea te r  length of congested central  
c i ty  streets  through which to battle with the result ing loss in running 
e f f ic iency.  fe

It is considered,  consequently, that improvements  must be 
e ffected to the te rm in i  situation north of the City  Hall.  The ideal would 
be to establ ish an o f f - s t r e e t  terminus comparable  to that at Vanderbi j l  
Square. The v e r y  high costs involved in the acquisit ion of an extensive 
site could not be justi f ied. To  a l lev ia te  the position, however,  a c om ­
prom ise  with the ideal  is essent ial.  It is recommended  that a small  
o f f - s t r e e t  terminus be prov ided  in P r i tchard  Street between Harr ison  
and Loveday  Streets by acquir ing the hal f-b locks on either side of 
P r i tchard  Street. Be fo re  f ina l is ing  on this location, s eve ra l  other 
sites were  investigated, inter alia, A tw e l l  Gardens,  on a deck over  
the railway,  Marsha l l  Square and Or ib i  House. None of  the a lternative 
sites se rved  the public as wel l  as the site chosen.

This terminus wi l l  p rov ide  s ix  o f f - s t r e e t  loading p lat forms 
approx imate ly  160 ft in length. The two exist ing on -s tree t  term in i  in 
P r i tchard  Street  w i l l  remain. Details of the layout a re  shown in F igure  
5. 7. If  the terminus is establ ished then it w i l l  be des irab le  to abandon 
all the Council on -s tree t  te rm in i  on the western side of Loveday  Street 
in o rder  to fac i l i ta te  the bus movements f r om  the terminus in a norther ly  
d irect ion  along Loveday  Street.  The Greyhound and Roodepoort termini  
wil l  remain  on the western  side of Loveday  Street  but some of these will  
be moved northwards once the widening of Loveday  Street  between Bree 
and P le in  Streets has been effected.

It w i l l  also be n ecessa ry  to have additional on-s tree t  te rm in i  in 
Kerk,  P r i tchard  and Pres iden t  Streets between Riss ik  and Joubert Streets.

When the underground system is in operation, the need fo r  the 
g rea te r  length of loading space wi l l  fa l l  away. Pa r t  of the o f f - s t r e e t  t e r ­
minus in P r i tchard  Street  would then be converted to a short-per iod  parking 
garage  to se rve  the Reta i l  Core .  The garage  would straddle the street  as 
has been planned fo r  the garages in Market  and Mooi  Streets and a sketch 
in this connection is shown in F ig .  5.8. The on-s tree t  te rm in i  fo r  the 
north-eastern  routes wil l  a lso  be reduced with the reorganisat ion caused 
by the ra i l  rapid system.
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I f the o f f - s t r e e t  terminus is not prov ided  then on-s tree t
Street^' t0 ^  prov ided in Pres ident ,  P r i tchard  and Kerk
Streets west of Harr ison  Street which would mean a further extension 
of congestion on sidewalks and on the streets .

Stat istical  details a re  as fo l low s : -

Exist ing on-s tree t  loading 
Length required p r io r  to 1985 
D if fe rence

Length of loading p la t forms in 
proposed o f f - s t r e e t  terminus 

Loss due to terminus 
Gain f r om  terminus 
Length gained f rom  extending 

te rm in i  to Joubert Street 
T otal gain
Length lost in Loveday  Street 
Nett gain

The cost of the o f f - s t r e e t  terminus i s  est imated 
land cost.

624 m etres  (2080 ft) 
918 m etres  (3060 ft) 
294 m etres  (980 ft)

387 m etres  (1290 ft)  
162 m etres  (540 ft) 
225 m etres  (750 ft)

180 m etres  (600 ft) 
405 m etres  (1380 ft)  

93 m e tres  (310 ft) 
312 m etres  (1040 ft)

at R4. 0m including

•  ̂ The terminus at Vanderb i j l  Square w i l l  be adequate in the inter im 
per iod prov ided the upper deck is added fo r  the buses f r om  the proposed 
southern busway. If the upper deck comes into operat ion within th e n e «
Í ! ” J ear,S’ T  WilL be a surplus o f  terminus space at ground
le v e l  and a route, with an exist ing on -s t ree t  terminus, could have its
terminus t rans fe r red  to Vanderbi j l  Square. Th is ,however ,  because of 
the tem pora ry  nature, is not recommended.

i j The exis.tin§ kerbs ide  te rm in i  of the south-western routes in
be°extpndSHr f e t f'hl11 not sufflcient in the in ter im  per iod and will  have to 
be extended further south down Loveday  Street  about f  block to Main Street.

h . The exist ing terminus of the western  route in Loveday  Street
between Market  and Com m iss ioner  Streets,  w i l l  not be sufficient in the in

int° c—  * » *

.ermini cSÍÏÏ
f r om  these areas consolidated at Vanderb i j l  Square.

ir A s  fa r  as the White bus s e rv ic e  is concerned, the term in i  fo r
the northern routes are  the highest p r io r i ty .

5.5 Non-White Serv ices

It is not proposed to deal with non-White s e rv ic es  in this report.

stui v s
£ - 1
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The Bantu bus te rm in i  w i l l  a lso requ ire  further study but a 
pro jec t  has a lready  been p repared  fo r  the Putco terminus at Noord 
Street. This is a par t ia l ly  underground terminus to be built in conjunc­
tion with the proposed extension of Joubert Park  southwards into the 
Union Grounds. The implementat ion of this scheme is,  however,  d e ­
pendent on the re lease  of  part of Union Grounds by the Defence Authorit ies.

The Coloureds are  transported la r g e ly  by pr iva te  bus companies 
although many make use of the South A fr ican  Ra i lway  trains as wel l  as 
the Johannesburg municipal buses. The ex ist ing bus te rm in i  a re  bare ly  
adequate and w i l l  requ ire  further study.

The t e rm in i  or  expansion of te rm in i  fo r  the non-White bus 
s e rv ices  in other parts of the c i ty  depends la r g e ly  on Government t rans­
portation po l icy  and steps w i l l  be taken to im prove  the posit ion as and 
when the need a r is es .  They  w i l l  o f necess i ty  r e ce iv e  consideration when 
the study of the Centra l  A r ea  is taken a stage further.

74.



6. CAR  P A R K IN G  F A C IL IT IE S

I here  are  s eve ra l  types of car  parking that have to be catered for 
in various parts  of  the city.

In the central  area  of the c ity  there is the long-per iod  parking of 
the commuter;  the med ium-per iod ,  say 1 to 4 hours, parking of the shopper 
or businessman vis i t ing clients,  and the short-per iod  parking, up to 1 hour, 
fo r  the quick purchase or  business v is it .

In the case of the long-per iod  parking, the car is invar iab ly  parked 
fo r  eight or  m ore  hours without being used. The owner does not need the car 
to earn his l iv ing; he is the optional d r i v e r  and the person  most  l ike ly  to be 
lured to public transport.  This type of  parking need not be in the heart of the 
central area and the judicious control  of its p rov is ion  could be a factor  in 
encouraging a move  to public transport.

The m ed ium -per iod  and short -per iod  parking are  the most  essentia l 
lo r  the economy of the c i ty  and these should be avai lable  at many points within 
the central area .  A  person  needing this type of parking should be able to find 
it quickly and conveniently p laced re la t iv e  to his destination.

Outside the central  area  there are  again the three types of parking 
requirements.  In the case of shopping centres ,  p rov is ion  must be made for  
the long-per iod  requirements of the staff but the most important a re  the medium- 
and short -per iod  requirements of the shoppers. This latter  parking must be 
attract ive  and conveniently p laced to the shops. Should the shopping centre have 
a considerable  o f f ice  development the prov is ion  of long-per iod  parking space will  
oi course, become important. The maximum demand fo r  long-per iod  parking 
is on weekdays when the shopping parking demand is not at its highest, but 
separate prov is ion  must be made otherwise  the attract iveness of the shopping 
centre w i l l  be a f fected by o f f ice  workers  usurping medium- and short-per iod  
parking space. r

In industrial areas outside the centra l  area,  parking is becoming a 
prob lem. Here  the main demand is f o r  long-period parking but sufficient
medium- and short-per iod  parking must be avai lab le  fo r  the essential business 
v is i to rs .

Another type of  parking that has not been used much up to now but must 
be encouraged, is the park * r ide var ie ty .  This  is genera l ly  long-per iod  parking 
at present near a good bus s e r v i c e  where a worker  leaves  his car  to complete 
the journey  to work by bus. If  this type of parking occurs at shopping centres, 
p rov is ion  fo r  this parking must be made so that the shoppers* parkins is not 
in te r fe red  with. e

In order  that the required  parking and control  is prov ided it is necessary  
that the Council lay  down a c lea r  parking pol icy.

6» 1 Long P e r io d  Park ing  P o l i c y

The parking standards that the Council must requ ire  pr iva te  deve lopers  
to work to, w i l l  v a r y  in var ious parts of the city. In the Centra l  Complex  where 
the t ra f f ic  generated by the f r e e  modal choice cannot be handled on the road sy s ­
tem, parking fo r  non-res ident ia l  development must be res tr ic ted .  However ,  
where the road system can handle a f r e e  modal choice the parking standards'
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must cater fo r  the full parking demand.

P resen t  requirements fo r  parking are  laid down in the Town Planning 
Scheme. B r i e f l y  the requirement is that, in Height zones 1 and 2 making 
proport ional  a llowance fo r  p r iv i l e ged  uses, buildings on sites of 10 000 C u 
or m ore  must prov ide parking a lmost  equivalent to the area of the site. This 
compulsory  requirement,  with al l  the exemptions does not prov ide  anywhere 
near sufficient parking space even fo r  the res t r ic ted  mode. It is essential 
that deve lopers  of new buildings be responsib le  fo r  the supply of sufficient 
parking for  their  building in te rm s  of the modal choice fo r  the area  in which 
the building is situated. Where a building in the Centra l  Complex  is p reven ­
ted by the parking po l icy  f r om  prov id ing sufficient parking fo r  its r equ i r e ­
ments in te rms of the res t r ic ted  modal choice,  then the owners of the building 
should contribute to the Council sufficient money fo r  the Council to prov ide 
the additional parking spaces required.

A l l  res identia l  buildings no matter  where situated, must cater  fo r  the 
full parking demand of the occupants.

6. 1. 1 Central Complex

Note : A l l  r e fe rences  to f loo r  area  are  in respect  of the gross 
f l o o r  area. 100 sq. m etres  (app rox . )  equals 1000 ft^ .

It has a lready  been shown that by 1985 the road system within 
the m otorway  box w i l l  not be able to handle the t ra f f ic  generated by a 
f r e e  modal choice.  It is the re fo re  recommended that long-per iod  
parking be eventual ly prohibited on streets  and that a combination of 
the second and third options discussed p rev ious ly  in "3. 3. 1 Long- 
P e r iod  Park ing  Options" be adopted. The basic parking standard p r o ­
posed is 0. 7 spaces per 1 000 ft^ of o f f ice  f l o o r  area and 0. 5 spaces per 
1 000 ft^ of other non-res ident ia l  f lo o r  area.  It is proposed that the 
Centra l  Complex  be div ided into three zones cal led Park ing  Zone A,
B & C. P r iv a te  deve lopers  of non-res ident ia l  buildings over  a. certain  
s ize  in each of these zones w i l l  be required  to prov ide  o f f - s t re e t  
parking on their p roper ty  at d i f ferent  standards as detai led below.

Park ing  Zone A

The Council has a lready  adopted a po l icy  where further parking 
garages in buildings situated between R iss ik  and Von Brandis Street and 
Market  and De V i l l i e r s  Streets (the re ta i l  co re )  a re  not permitted.  There  
are  some garages in this area  built be fore  the above po l icy  was adopted.

This area  has been marked Zone A  in F igure  6. 1. It is r e c o m ­
mended that the owners o f  any new buildings, or  of buildings being sub­
stantially  extended, be required to pay to the Counci l a sum of money 
proport ional  to the f loo r  area  of the building or  extension. This money 
would then perm it  the Council to prov ide,  in a f r inge  parking garage, the 
number of car spaces in te rm s  of the basic parking standard. That is, 
o f f ice  space parking must be prov ided  at the rate of 0. 7 spaces per 1 000 f t 7, 
and fo r  all  other non-res ident ia l  space at the rate of 0. 5 spaces per 1 000 ft 
of f lo o r  area.

Park ing  Zone B

This zone is in the heart of the Inner Centra l  A r ea  surrounding 
Zone A  and cover ing  the main o f f ice  areas of the city. See F igure  6. 1.
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In this zone any building on a site of, or in excess of 15 000ft2 
must prov ide  a parking garage  within the building fo r  the use of its 
tenants. The number of parking spaces must be proport ional  to the 
non-res ident ia l  f lo o r  space of the building in the ratio of 0. 5 parking 
space per  1 000 f t 2 of f loo r  area.

Should this development contain o f f ice  space then, since the 
res t r ic ted  long-per iod  parking demand is 0. 7 spaces per  1 000 f t 2, the 
owners must pay the Council a sum of money sufficient fo r  the Council 
to prov ide  the extra spaces ( i .  e. 0. 2 spaces per  1 000 f t 2) in a fr inge 
parking garage.  F o r  development on sites sm a l le r  than 15 000 f t 2 the 
owner must pay the Counci l a sum of money sufficient fo r  the Council 
to prov ide  the number of spaces requ ired  in te rm s  of the basic parking 
standard in a fr inge  garage.  Buildings with res ident ia l  space must 
prov ide  f o r  0.5 parking space per  dwell ing unit andfor  hotels 1.0 space per 
2 rooms.

Park ing  garages must be of a workable design with adequate 
s ized a is les  and parking spaces, such parking spaces must be eas i ly  
access ib le  and of reasonable dimensions fo r  average  s ize  cars .  They 
should be c lose to the 18* x 8 ’ bays used in municipal garages.

Park ing  Zone C

This zone is on the f r inge  of the Inner Cordon A r ea  and runs 
up into Braamfontein surrounding the p rev ious ly  mentioned zones A  and 
B. It extends outwards to the boundary of the Centra l  Complex.  See 
F igure  6. 1.

In this zone any new building on a site of, or  in excess of,
15 000 ft must prov ide  a parking garage fo r  the use of its tenants.* The 
number of parking spaces must be proport ional  to the non-residentia l 
f l o o r  space of  the building.

Fo r  o f f ice  space parking must be prov ided at the rate of 0.7 
spaces per  1 000 ft and fo r  all  other non-res ident ia l  space at the rate 
of 0. 5 spaces per  1 000 f t 2.

This parking requirement  w i l l  take ca re  of the buildings 
parking attract ion based on a re s t r ic ted  modal choice,  thus the owners 
w iu  n° f  be required to contribute to Council  parking garages.

Buildings with res ident ia l  space must prov ide  fo r  one parking 
space per  dwell ing unit.

A  new non-res ident ia l  building on a site less than 15 000 f t 2 in 
zones B and C w i l l  not be perm it ted  to have a parking garage but since 
the building wi l l  demand parking in proport ion  to its f loo r  area the 
owner must be responsib le  fo r  paying fo r  the p rov is ion  of the parking.
The owner should thus pay the Counci l a sufficient sum of money to enable 
it to prov ide  the n ecessa ry  parking at the basic parking rate required 
fo r  non-res ident ia l  buildings.

In a l l  zones the deve loper  should contribute to the cost of the 
garage  structure only, not to the cost of the land nor the extra cost of an 
underground garage.  The contribution should be at a f ixed cost per  parking
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space, rev iewed  as necessary .  The current contribution wouJd In-
about RIOOO/parking space. These requirements are summarised in 
Table 6. 1.

T A B L E  6. 1 : BASIC L O N G -P E R IO D  P A R K IN G R E Q U IREM EN TS  • 
C E N T R A L  C O M P L E X '  -- --------------------------'

Park ing  spaces per  1000 ft Non-Resident ia l  
___________F lo o r  A r ea  (g ross )__________

To  be prov ided  on site by 
P r iva te  Deve loper  in Zone:

Land Use T otal A B c
Off ice 0. 7 _ 0. 5 0. 7
Other Non- 
Residentia l 0. 5 0. 5 0. 5

1. To  be prov ided  on sites equal to or l a r g e r  than 15 000 f t 2

6. 1. 2 Outside Centra l  Complex

Outside the Centra l  Complex  the proposed highway system 
wil l  cater  f o r  a f r e e  modal choice and garaging should be prov ided 
accordingly .

The deve loper  must be responsib le  fo r  prov id ing sufficient 
parking space to cater fo r  the demands of  his building. In some instan­
ces, fo r  example  shopping centres ,  it m ay  be m o re  advantageous fo r  the 
Council to prov ide  a consolidated parking scheme and in this case the 
owners of new buildings should pay the Counci l in l ieu of prov id ing their 
own parking. °

The amount of parking requ ired  va r ies  in te rm s  of use, s ize, 
situation of the development and the income group and class of person 
being served.  Research  both in this country and overseas  has revea led  
that a formula  of  standards cannot be applied with any degree  of cer ta in ­
ty. Certa in ly  m o re  r e sea rch  is required inso far  as Johannesburg is 
concerned, but the suggested standards contained in Tables 6. 2 and 6. 3 
should be applied as an in ter im  measure .

T A B L E  6. 2 : P A R K IN G  INDICES OUTSIDE C E N T R A L  C O M P L E X

Land Use

Retail
O ff ices
Warehouses : Wholesale
Industry
Cinemas
Hospitals & Nurs ing Homes

Park ing  Index
per  1000 ft f lo o r  area  ( g r o s s )

6. 0 
2. 0
1. 5
2 . 0
1 space/10 seats 
1 space/1.5 bed

A l l  res ident ia l  buildings must prov ide  sufficient o f f - s t r e e t  
parking space f o r  the parking they generate and in genera l  res identia l  
areas p rov is ion  must be made fo r  v is i to rs  parking.
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Car ownership in genera l  res ident ia l  areas  va r ies  with the 
income group, s ize  of  dwel l ing unit and distance f r om  city  centre, 
thus garaging requirements should be based on these factors .  The 
owners of a l l  new buildings must be responsib le  f o r  prov id ing this 
parking within the layout of the development.  The recommended 
number of spaces per dwelling unit a re  g iven in Tab le  6. 3 .

T A B L E  6. 3: P A R K IN G  INDICES FOR  G E N E R A L  R E S ID E N T IA L  
A R E A S  OUTSIDE C E N T R A L  C O M P L E X ----------------

Park ing  space per dwell ing unit

_______________ D w e l l i n g  U n i t  S i z e _______________

1 room 2 rooms 3 rooms 4 rooms or  m ore

1.0 1.3
1.0 1.3
1 . 0  1 . 0
0. 8 0.8

0. 5 spaces per  room

6. 2 M ed iu m -P e r iod  Park ing  P o l i c y

The most  c r i t i ca l  area in need of a c learcut short-  and medium- 
per iod parking po l icy  is the Central  Complex.  This area  is developed to such 
a density that on -s t ree t  parking, the normal  p rov ide r  f o r  this parking, is in­
suff icient and it becomes essentia l  to prov ide o f f - s t r e e t  fac i l i t ie s .

As mentioned be fore ,  medium and short—per iod  parking space is 
v i ta l ly  necessa ry  to the good of  the economy of the city. It is there fo re  r e ­
commended that where on -s t ree t  parking is insufficient, the second option 
discussed under "3. 3. 2 Shor t -Pe r iod  Planning Options" be adopted. In this 
option the Council w i l l  prov ide  the necessa ry  medium-and short-per iod  parking 
space with poss ib ly  some voluntary help f r o m  pr iva te  deve lopers .

F ro m  the studies that have been made the standards g iven in Tab le  6. 4 
are  recommended  fo r  medium- and shor t -per iod  parking prov is ions .

T A B L E  6. 4 : M ED IU M -  AND S H O R T-PE R IO D  P A R K IN G  
R E Q U IR E M E N TS  : C E N T R A L  C O M P L E X

Park ing  Spaces

Land Use per  1000 ft f loo r  area  (g ro ss )

O f f ice  0. 2
Reta i l  0. 5
Other non-res ident ia l  0. 1

6.3 Park ing  F ac i l i t y  Requirements

6. 3. 1 Centra l  Complex

As mentioned be fore  the owners of l a r g e r  developments in the 
Centra l  Complex  should be responsib le  f o r  prov id ing  parking for  the occu­
pants of their  building either whol ly  o r  par t ia l ly  d i r e c t ly  and/or paying

1. 6 2. 0
1. 6 2. 0
1. 3 1. 7
1. 0 1. 2

Income
Group

Flats

High
Upper Middle 
L ow e r  Middle  
Low

Hotels
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the Council to prov ide  fo r  the necessa ry  shortfa ll .  The parking 
actually prov ided by owners of the la r g e r  development should cater 
fo r  the essentia l  car parking in most  areas and poss ib ly  some of the 
optional car  parking in a f ew  areas .  The Council w i l l  have to build 
garages  for  the short fa l l  of m ed ium -per iod  parking and the short fall  
of long-per iod  parking up to the l im it  of the mode res tr ic t ion  adopted.

The pr inc ip le  of the Counci l has been, and should continue to 
be, to build la rg e r  garages  for  long-per iod  parking on the fr inge  of the 
Inner Central  A rea .  Smal ler  garages  fo r  med ium-per iod  parking should 
be built within the Inner Centra l  A r ea  conveniently placed to shopping 
and business p rem ises .  The short-per iod  parking should be a ccom m o­
dated at the kerb  side under parking m ete r  control and also in the 
med ium -per iod  garage.  Park ing  at the long-per iod  garages should be 
sold at a rea l is t ic  f ixed  p r ic e  fo r  the whole day. This rea l is t ic  p r ice  
must not be too low  or it w i l l  encourage excess ive  use of the car fo r  
work and thus defeat the po l icy  of r es t r ic ted  modal choice to the Central 
Complex.

Park ing  at the m ed ium -per iod  parking garages should be 
charged at a vary ing  rate depending on the length of parking. Short 
per iods should be rea l i s t i c a l l y  inexpensive and as the per iod  lengthens 
the cost should increase  v e r y  rapid ly  so that to park fo r  a whole working 
day is too expensive. This  fo rm  of pr ic ing  is essentia l to ensure that 
the garage is avai lable  fo r  the shopper and the businessman's v is its .

The pr ic ing  po l icy  should be such that the garages as a whole 
a re  se l f -support ing;  the stronger  ones subsidis ing the weaker ones. 
However ,  the pr ic ing  po l icy  must a lso be used to encourage the modal 
choice option accepted fo r  the transportat ion plan.

The med ium-per iod  parking garages  are  considered absolutely 
essentia l  to the economy of the c i ty  and it is the Counc i l ' s  duty to p r o ­
vide these in sufficient numbers, we l l  located and to ensure that they are 
used fo r  the purpose fo r  which they were  provided.

The proposed highway plan discussed e a r l i e r  envisages a r e ­
str ic ted  modal choice fo r  tr ips bound to the Centra l  Complex.  This po l icy  
depends v e r y  heav i ly  on the success of a park and r ide system thus the 
main feature of the parking plan is a number of v e r y  la rge  parking garages 
on the m otorway  box d i r e c t ly  connected to stations on the proposed ra i l  
rapid transit  system.

Even with a res t r ic ted  modal choice the Inner Central  A rea  will  
not be able to handle all the t ra f f ic  dest ined to it so the second feature of 
the parking plan is a number of la rg e  parking garages  on the fr inge  of the 
Inner Central A rea .  In a r r i v in g  at the number and the s ize  of the garages 
to be prov ided by the Council an est imate has been made of how many 
spaces would be prov ided by owners of future developments.

The third feature of the parking plan is the proposed prov is ion  
of sm a l le r  garages  within the Inner Cordon A r ea  spec i f ica l ly  to cater 
fo r  the m ed ium -per iod  parker .

The parking spaces required,  based on the standards discussed 
prev ious ly ,  together with the de f ic ienc ies  are  g iven in Tab les  6. 5 and 6.6 
re spec t iv e ly  fo r  long-per iod  and shor t -per iod  parking.

80.



T A B L E  6. 5 : LONG-PERIOD PARKING SPACES

T otal ^ 1965 2 Short P r iva te By
Distr ic t Required P ro v is ion Fa l l P rov is ion Council

30 E 6 3460 4
3460 860 2600

30 W 3370 3370 770 2600
40 840 110 730 280 450
41 4760 1680 3080 1540 1540

Tota l  40 & 41 5600 1790 3810 1990

428 1510 _9 1510 200 1310

43 7480 4410 3070 400 2670
44 6410 4020 2390 800 1590
45 11110 5700 5410 1200 4210
46 7380 1600 5780 1850 3930

Tota l  43 - 46 32380 15730 16650 12400

47 1580 4
“ A 1580 250 1330

48 3910 rt 3910 300 3610
Tota l  £ 7 - 4 8 5490 5490 4940

50 2290 380 1910 270 1640
60 2530 350 2180 180 2000

Tota l  50 - 60 4820 730 4090 3640

1. Excludes Education f r inge  and Showgrounds and S. A .  R. complex
2. Excludes p r iva te ly  owned open lot parking and res ident ia l  parking
3. Est imated
4. P r iv a te  o f f - s t r e e t  parking unknown assumed to be negl ig ib le
5. Within Centra l  A rea
6. Outside Centra l  A r ea
7. Excludes parking fo r  res ident ia l  buildings
8. Por t ion  of D is tr ic t  42 south of Van der M e rw e  Street  but 

excluding the Hospita l  Zone
9. 1965 P ro v is ion  of o f f - s t r e e t  parking assumed p re -em pted  by residents
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T A B LE  6.6 : MEDIUM- AND SHORT-PERIOD PARKING SPACES

Distr ic t
Tota l

Required
On-s tree t   ̂

Park ing

Exist ing
O f f - s t r e e t

Park ing
Short-
Fa l l

30 E 1070 1040 30
30 W 1010 2050 Surplus

40 240 i 480 - Surplus
41 1620 1370 - 250

Tota l  40 + 41 1860 1850

423 750 2510 - Surplus

43 3140 940 570 1630
44 2290 1620 390 280
45 3680 1420 350 1910
46 2360 2070 - 290

Tota l  43 - 46 11470 6050 1310 4110

47 390 350 40
48 970 1470 - Surplus

Tota l  £ 7 - 4 8 1360 1820

50 530 1140 Surplus
60 690 2140 - Surplus

Tota l  50 & 60 1220 3280

1. Excludes Educational f r inge  and Showgrounds and S. A. R. complex
2. 1965 on-s tree t  parking reduced by 20% to a l low  fo r  possib le  all  day 

no parking on additional streets
3. Por t ion  of D is tr ic t  42 south of Van der  M e rw e  Street  but excluding 

the Hospital Zone

It wil l  be noted f rom  Tab le  6. 6 that prov ided  the long-per iod  
parking is accommodated o f f - s t r e e t  the 1985 medium- and short-per iod 
parking can be handled at the kerb outside the Inner Cordon A rea  and 
Braamfontein East. To  ensure that kerb side parking is avai lable fo r  this 
type of parking, the parking m ete r  area  must eventually extend over  the 
whole Centra l  Complex.  When no med ium -per iod  garages  are  to be p r o ­
vided, the parking m ete rs  should perm it  longer parking than the usual one 
hour.

The proposed parking garages ,  in and around the Central  Complex, 
to cater fo r  the de f ic ienc ies  outlined above,  a re  shown in F igure  6. 2 and 
summarised in Tab le  A7 in the Appendix. The est imated costs of these
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garages  a re  summarised  in Tab le  6.7.

The land fo r  the m a jo r i t y  of the parking garages in the Central 
Complex  has a lready  been purchased, thus the est imated cost of land 
sti l l  to be purchased is est imated to cost only R6. Om.

If the parking po l icy  outlined in section 6. 1. 1 is accepted, then 
pr ivate  en terpr ize  wil l  contribute a proport ion  o f  the capital required 
fo r  garage  construction. P rov ided  the parking fees  are  made rea l is t ic  
fo r  the type of parking provided,  the garages as a whole wil l  be se l f -  
supporting and once constructed w i l l  not be a drain on the Council ’ s 
f inances, in fact, they could contribute to other aspects of the transpor­
tation plan.

The proposed long-per iod  garages wi l l  prov ide  sufficient parking 
space fo r  the anticipated parking demand on the basis of  pr ivate  enter-   ̂
p r i z e  provid ing a certa in  number in developments on sites over  15 000 ft .
I f a sm a l le r  number of developments take place on sites in excess of 
15 000 ft^ than estimated, then the proposed garages  w i l l  not be sufficient. 
The position wi l l  have to be care fu l ly  watched as the c ity  develops.

It has not been poss ib le  to prov ide,  economica l ly ,  on a d istr ic t  
basis, suff icient sites in the Inner Cordon A r ea  fo r  the anticipated medium- 
per iod  parking demand. With the garages  proposed D istr ic ts  43, 45 & 46 
wi l l  be about 600, 300 and 300 spaces short respec t ive ly .  However,  it is 
anticipated that D is tr ic t  44 w i l l  have a surplus of  near ly  400 and in D istr ic t  
46 the Carlton Centre  development w i l l  p rov ide  about 1 200 medium-per iod  
spaces. Thus, although there w i l l  be a shortage of conveniently located 
m ed ium -per iod  parking, on the whole sufficient should be avai lable. The 
position, however,  must be care fu l ly  watched and when necessa ry  some of 
the long-per iod  garages  within the Inner Cordon A r e a  must be changed to 
cater fo r  m ed ium -per iod  parking. This w i l l  probably  cause a change in 
the modal split in favour of public transport.

The proposed garages  are  now b r ie f ly  descr ibed.

T A B L E  6. 7 : E S T IM A T E D  COSTS OF  PROPOSED COUNCIL  GARAGES

. Construction
D is tr ic t A r ea I yes

Spaces Cost

30 Newtown D is tr ic t L 6 100 R 6. 19m
40 & 41 Braamfontein L 3 800 R 3. 82m

42 H i l lb row L 1 330 R 1.37m
M 140 R 0. 14m
R 750 R 0. 68m

43 to 46 Inner Cordon A r ea L 11 240 R12. 14m
M 3 240 R 3. 24m

47 48 Se lby -V i l lage L 5 400 R 5. 22m
50 60 Doornfontein- W olhuter L 3 550 R 3. 20m

T otal 35 550 R36. 00m

1. L  = Long-per iod ,  M = M ed ium-per iod ,  R -  Residentia l  parking

83.



(a) Inner Cordon A r e a  : L o n g -P e r io d  Garages

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11 .

Kazerne  2 Garage  extension: This consists of the extension of 
the exist ing garage  over  the smal l  open parking area  on the west 
to prov ide  an additional 540 spaces. This p ro jec t  is a lready  under 
construction.

Kazerne  3 Garage :  This is a new garage over  the exist ing open 
parking area on the west of Kazerne  1 and wi l l  prov ide an additio- 
nal 600 spaces.

West Street Garage :  This is a v e r y  la rge  new garage to be e r e c ­
ted over  the site of the old No. 1 tram sheds at the corner  of West 
and Pres ident  Streets. This w i l l  p rov ide  2 000 spaces and although 
in D is tr ic t  30 just outside the Inner Cordon A rea ,  it w i l l  be used 
main ly  by d r iv e rs  with destinations in D is tr ic ts  43, 45.

Moo i-Jeppe Streets Garage:  This garage w i l l  span over  Moo i  
Street  between Jeppe and Kerk  Streets.  The f i r s t  notice of ex ­
propr iat ion  has a lready  been served  on the p roper ty  owners and 
the result  of the Com m iss ion  of Inquiry is awaited. This garage 
w i l l  p rov ide  640 spaces.

Jack M incer  Garage  Extension: This pro jec t  w i l l  extend the Jack 
M incer  Garage  northwards under the proposed underground Bantu 
Bus Term inus .  This p ro jec t  which involves  the replacement of 
the Noord Street  bus terminus by a fa c i l i t y  under the extension of 
Joubert Park  southwards into Union Grounds, w i l l  depend on the 
evacuation of the northern port ion of the Union Grounds by the 
m i l i ta ry .  This extension wi l l  prov ide  an extra 400 spaces.

End Street Park  Garage:  This is an underground garage under the 
End Street  Pa rk  to prov ide  700 car  spaces.

W em m er  Garage :  This garage  wi l l  be built on the exist ing W emmer 
open parking area  to prov ide  an extra 2 000 car spaces. It wi l l  ope­
rate in conjunction with the southern busway when it is used by 
pr iva te  cars a f ter  the opening of the ra i l  rapid system. The ground 
is undermined and specia l  structural precautions may be necessary.

Hall  Street  Garage :  This garage  on the south side of Hall  Street 
w i l l  p rov ide  2 000 car spaces.

Anderson/Nugget Street Garage :  This garage w i l l  be built on a site 
bounded by Anderson, Nugget, A lb e r t  and Goud Streets and wil l  
extend under Po r t  P le in  north of Anderson Street. The f i r s t  notice 
of expropriat ion has a lready  been served  on the owners of the 
required p roper ty  and the result  of the Com m iss ion  of Inquiry is 
awaited. This garage w i l l  p rov ide  1 000 car  spaces.

Wright Boag Garage :  This garage  w i l l  rep lace  the present open 
parking on this site and w i l l  prov ide  an extra 500 parking spaces.

Bantu Sportsground Garage:  This  garage w i l l  be built on the site 
of the old Bantu sportsground to p rov ide  parking fo r  2 500 cars.
The ground is undermined and spec ia l  structural precautions may 
be necessary .
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(b) Inner Cordon A r ea  : M ed iu m -P e r iod  Garages

1. A twe l l  Gardens Garage :  This w i l l  be an underground garage 
under the park and w i l l  p rov ide  400 spaces.

2. Pr i tchard  St Term inus Garage :  This garage w i l l  be built over  
the proposed P r i tchard  Street o f f - s t r e e t  bus terminus between 
Harr ison  and Loveday  Streets.  It w i l l  span over  P r i tchard  but 
can only be built a fter  the opening of the ra i l  rapid system when 
the full bus terminus w i l l  no longer be required.  The garage 
wil l  prov ide  600 spaces.

3. Market/Mooi  Streets Garage:  This garage wi l l  span over  Market  
Street between Moo i  and P o l l y  Streets.  The f i r s t  notice of exp ro ­
pr iat ion has a lready  been served  on the owners of the required 
p roper ty  and the result  of the Com m iss ion  of Inquiry is awaited.
This  garage wi l l  prov ide  640 spaces.

4. Marsha l l  Square Garage :  This is an underground garage under the 
park to be made on Marsha l l  Square. The site is rather small  and 
the garage w i l l  have to p ro jec t  under the adjoining roads. This 
garage w i l l  prov ide  600 spaces.

5. Vanderbi j l  Garage Extension: This extension wi l l  use the extra 
bus f l o o r  to be built over  Vanderb i j l  bus station. This f l o o r  wil l  
become redundant when the ra i l  rapid system is opened and by the 
construction of  another l e v e l  above this, 400 extra car spaces can 
be obtained. This extra l e v e l  w i l l  have to be invest igated to v e r i f y  
that it is s tructura l ly  possib le .

6. Market/Kort  Streets Garage :  This garage  w i l l  requ ire  the exp ro ­
priat ion of p roper ty  between Pres iden t  and Market  Streets west of 
Kort  Street. This garage w i l l  p rov ide  600 car  spaces.

(c )  Braamfontein  A rea :  L o n g -P e r io d  Garages

1. Jorissen/Simmonds Streets Garage:  This garage  is situated on the 
west side of Simmonds Street between Jor issen  and Stiemens Streets. 
The site has a lready  been expropr iated and the proposed garage will  
prov ide  850 car spaces.

2. Smit/Mel le  Streets Garage :  This garage  is situated on the east side 
of M e l l e  Street between Smit and Juta Streets.  The site has a lready 
been expropriated and is being used fo r  open lot parking. The garage 
wi l l  prov ide  600 car spaces.

3. Smit/Harr ison Streets Garage :  This garage  is situated on the east 
side of  the Harr ison/Simmonds Streets link between Sm.it and Juta 
Streets. The site has a lready  been expropriated and wi l l  prov ide a 
garage of 600 car spaces.

4. Henri/De Korte  Streets Garage :  This  garage  is situated on the west 
side of Henr i  Street between De Korte  and Juta Streets.  The site
has a lready  been expropr iated and the garage wi l l  prov ide 750 parking 
spaces.

5. Hoofd Street Garage :  This garage  is situated underground on the 
north side of the C iv ic  Theatre  and under Hoofd Street. It is to be 
built in conjunction with the proposed C iv ic  Centre road scheme
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through the F e v e r  Hospital.  The garage w i l l  take t ra f f ic  f rom  
the proposed M6-Simmonds Street Link. This garage  w i l l  p r o ­
vide 1 000 parking spaces.

6. Old B r e w e r y  Site Garage :  This garage,  situated west of M e l le
Street and north of Ameshof f ,  is not proposed fo r  construct ion by 
1985 i f the other garages  are  built but the reserva t ion  of the site 
is necessary .  It w i l l  be found necessa ry  at some future date, to 
convert  poss ib ly  the Jorissen/Simmonds Streets Garage into a 
med ium-per iod  garage and then it w i l l  be n ecessa ry  to build the 
Old B r e w e ry  site garage fo r  long-per iod  parkers .  A  1 000 space 
garage should be considered.

(d) H i l lb row  A r e a  : L o n g -P e r i o d  Garages  t

1. Berea  Park  Garage :  This is an underground garage  at the west 
end of Berea  Park .  It is on the easj; boundary of H i l lb row  bounded 
by Carol ine,  A lexandra Streets and'Joel  Road. It w i l l  prov ide the 
H i l lb row  area  with 430 car spaces. The park wi l l  be ca r r ied  over  
the garage.  The Council owns the proper ty .

2. Caro l ine/O l iv ia  Garage :  This garage is also on the east boundary 
of  H i l lb row  on O l iv ia  Road. It w i l l  prov ide  the H i l lb row  area with 
parking fo r  300 cars .  The Council owns the p rope r ty  which is 
narrow  and m ore  suited to m ed ium -per iod  parking than long-per iod.

3. Esse len/Cla im  Garage:  This garage i s  situated north of Esse len
Street between C la im and Banket Streets im m ed ia te ly  behind the 
shopping area.  This garage wi l l  p rov ide  excellent medium-per iod  
parking fo r  this a rea  but because pf the shortage of long-per iod  
parking is recommended fo r  long-per iod  parking init ia l ly . The 
garage  w i l l  p rov ide  300 car  spaces.  The Council  owns the property.  
The site is narrow  and m ore  suited 'to„medium.-period parking than 
long-per iod .  , *■

4. Leyds/Cla im  Garage :  This  garage  is situated in Leyds Street 
between Cla im and Banket Streets.  The garage w i l l  prov ide  300 car 
spaces. The Council owns the p roper ty  which again is narrow  and 
m ore  suited to medium.-period parking.

(e ) H i l lb row  A r ea  : Medium -P e r i o d  Garages

1. Esse len/EdithCave l l  Garage:  This  small  garage,  combined with
a Bantu bus stop, is situated on the north-west  co rner  of Esse len 
and Edith Cave l l  Streets. The Admin is tra tor  has approved the 
expropriat ion of the p roperty .  The garage wi l l  prov ide  parking fo r  
140 cars .

(f )  H i l lb row  A r ea  : Res ident ia l  Park ing  Garages

1. Jager  Street Garage :  This garage is situated on Jager Street 
between Claim and Banket Streets.  The p roper ty  is owned by 
the Council.  The garage  wil l  prov ide  about 250 spaces for  residents 
of the area.
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2. Goldre ich/Cla im Garage :  This garage  is situated on Goldreich 
Street between C la im and Quartz Streets. The p roper ty  is owned 
by the Council.  The garage w i l l  prov ide  about 200 parking spaces 
f o r  residents of the area.

3. P ie te rsen /Tw is t  Garage :  This  garage ,  situated on P ie te rsen  
Street between Tw is t  and Quartz Streets,  was proposed some years  
ago but the p roper ty  has not yet been acquired. The garage will  
prov ide  about 300 parking spaces fo r  residents in the area.

(g ) Se lby -V i l lage  A r ea  : L o n g -P e r io d  Garages

1. Webber Street  Garage :  This garage is in mining land at the in te r ­
section of Webber Street and Earp Street  Extension. It w i l l  prov ide 
parking fo r  1 500 cars .

2. Ra i lway  Siding Garage :  This  garage  w i l l  be built above the ra i lway  
exchange yard west of Loveday  Street im m ed ia te ly  north of Park  
Centra l .  It wil l  prov ide  parking fo r  1 200 cars .

3. Rosettenv i l le  Road/Hulbert Streets Garage :  This garage w i l l  be 
built on mining ground east of Rosettenv i l le  Road. It w i l l  p rov ide  
parking fo r  1 500 cars .

4. Loveday/John Streets Garage :  This garage  w i l l  be built south of
John Street in connection with the spur f rom  the proposed m otorway  M4 
It w i l l  prov ide  1 200 parking spaces.

(h) Doornfontein/Wolhuter A rea :  L o n g -P e r io d  Garage

1. Rockey/Sherwel l  Streets Garage :  This  garage  w i l l  be situated on 
the south side of  Rockey  Street  between Sherwell  and Buxton Streets. 
The f i r s t  notice of expropr iat ion  has been se rved  on the owners of 
the required p rope r ty  and the result  of the Com m iss ion  of Inquiry is 
awaited. It w i l l  accommodate  600 cars.

2. E r r o r  Street Garage :  This garage w i l l  be situated between E r ro r ,  
Staib, Ang le  and Van Beek Streets.  The f i r s t  notice of  expropriat ion 
has been served  on the owners of the requ ired  p roper ty  and the result 
of the Com m iss ion  of Inquiry is awaited. The garage w i l l  prov ide 
850 spaces.

3. M ia  Mia Garage :  This garage w i l l  be situated on the site of the old 
Mia Mia  Beerha l l  east of Berea  Street . It w i l l  accommodate 1500 
cars .  Open lot parking can a lso  be assoc iated with it under and 
around the on- and o f f - ram ps  of the Berea  Street viaduct.

4. G i l f i l lan  Pa rk  Garage :  This garage  w i l l  be situated on the north side 
of the proposed extension of Fawcus Street through the park. The 
garage w i l l  prov ide  600 spaces and can be extended on the southern 
port ion of  the park we l l  in the future.

( j )  Newtown : L o n g -P e r i o d  Garages

1. Abatto ir  Garage :  This garage  w i l l  f i t  in with the redeve lopment of 
Newtown and the spur f rom  M otorway  M3. It w i l l  accommodate 
1 500 cars.
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2. Anderson/Wolhuter Streets Park ing  A rea :  This parking area is 
situated on mining ground south of Anderson Street opposite 
Wolhuter Street.  A  parking area is p resen t ly  run by Rand Mines.  
This must continue either as a pr iva te  en terpr ize  or  expropriated 
by the Council.  I f  ground conditions perm it ,  a garage should be 
built fo r  1 000 cars .

3. Bree/Malherbe  Streets Garage :  This garage  w i l l  be situated on
the south-east corner  of Bree  and Malherbe Streets. It w i l l  a ccom ­
modate 1 000 cars.

4. May Street  Garage :  This  garage wi l  lbe situated south of C la re  
Street on the improved  May Street link f r om  Motorway  M3 and 
either between the two one-ways of Crown and Mint Streets from 
the Solomon Street scheme or  east of L i l ian  i f  it proves  m ore  
convenient to link Solomon Street  with Centra l  and L i l ian.  The 
garage wi l l  accommodate 600 cars.

6. 3. 2 Pa rk  and r ide  fac i l i t ies

The proposed transportation plan is heav i ly  dependent on the 
success of public transport and it is considered that the best chance of 
ensuring this success is the p rov is ion  of eas i ly  access ib le  parking 
garages  connected to the proposed ra i l  rapid transit  system. These 
garages  must be located just outside the congested roads that w i l l  d e ­
velop on the f r inge  of the Centra l  Complex.  They  must be designed 
to prov ide  easy, quick, comfortab le ,  weather protected transfer  from 
the m o to r i s t ’ s car  to comfortab le ,  fast ra i l  rapid transit.

Considerat ion should be g iven to reasonably  p r iced  parking on 
a da i ly  basis such that the parking fee  includes the cost of a return train 
ride to and from, the Inner Centra l  A rea .  This parking fee  must be 
reasonable and wi l l  probably  have to be subsidised by the long-per iod  
parking fees  within the Centra l  Complex.

The park and r ide  garages must be integrated with the ra i l  
rapid transit  stations and those proposed fo r  1985 have been discussed 
in section 5. 3. F o r  completeness these are  summarised  below in 
Tab le  6. 8.

T A B L E  6. 8 : P A R K  & RIDE GARAGES A T  R A IL  R A P ID  STATIONS

Construct ion
S t a t i o n  C a p a c i t y  Cost

Houghton Gol f  Course 2 000 R 1. 80m
Y eov i l l e  (43)1 700 R 0. 63m
Parktown (44) 2 500 R 3. 25m
San Souci (45) 1 500 R 1. 35m
P arkv iew 3 000 R 2. 70m
Rosettenv i l le  Corner 3 000 R 3. 60m
Tro jan  (46) 4 500 R 4. 05m
M ay fa i r  (47) 1 500 R 1. 95m
Bert ram s  (48) 1 500 R 1. 35m
Jeppe (49) 1 000 R 0. 90m

T otal 21 200 R21. 58m
Estimated cost of p roper ty R1 000 000

1. Numbers in brackets r e f e r  to F igu re  6. 2
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6. 3. 3 Outside Centra l  Complex

The Council should not have to prov ide  any parking fac i l i t ies  
to new deve lopments outside the Centra l  Com plex  but many of the older 
developments are  c r i t i c a l l y  short of parking and it might be necessary  
fo r  the Council to prov ide  parking fac i l i t i e s  in these areas.

At present a certa in  amount of parking takes place at severa l  
bus term in i  and with improved  public transport par t icu lar ly  when the ra i l  
rapid transit  is operating this parking at bus te rm in i  could quite eas i ly  
increase .  This would necessitate  the Council prov id ing m ore  o f f - s t r e e t  
parking fa c i l i t i e s .  No recommendations are  made fo r  these in this report  
but this is a phenomenon that should be studied in the continuing transpor­
tation study process  mentioned later .

6. 4 Truck Loading

W herever  poss ib le  new developments must a l low for  all truck loading and 
un-loading to take p lace within the development. On-s tree t  loading and un-loading 
should be done away with whenever poss ib le .  Within the Centra l  A rea ,  however, 
and indeed in many places within the remainder  of the Centra l  Complex,  it is 
only development on la rge  propert ies  that will  be able to handle loading and un­
loading within the property .

In areas where loading and un-loading has to be done f rom  the street ,  this 
must take p re fe rence  ove r  on -s tree t  parking. Sufficient loading bays must be 
prov ided to ensure that a l l  trucks can load next to the kerb  and are  not fo rced  to 
double park fo r  loading.

6.5 On-Street Parking

Within the Centra l  Complex  on -s t ree t  parking, where permitted,  should 
be r e s e rv ed  for  the short-per iod  parker .  The most  sa t is fac tory  way of con tro l ­
l ing this is by parking m ete r .  It is there fo re  proposed that the present parking 
meter  zones in the Inner Centra l  A rea ,  Braamfontein and H i l lb row  be gradually 
extended
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7- t r a f f i c  e n g i n e e r i n g , e d u c a t i o n  a n d  e n f o r c e m e n t

The transportation fac i l i t ies  outlined in the preceed ing  chapters 
do not constitute the total transportation plan — it w i l l  st i l l  be necessa ry  
to ensure that t ra f f ic  uses these fac i l i t ies  sa fe ly  and ef f ic ient ly .  This 
can only be accomplished by the three 'E ' s  of tra f f ic ,  v i z .  t ra f f ic  engi­
neering, education and enforcement. Certa in  aspects of t ra f f ic  engineering 
(v iz .  tra f f ic  control  dev ices  and regulations) together with enforcement, 
are  discussed under t ra f f ic  control.

7. 1 T ra f f i c  Control

One of the ob ject ives  of the transportation plan is the a l lev iat ion of 
congestion and the reduction of t ra v e l  time. Another ob ject ive  is the increase  
of road safety. The elements of the plan a lready  recommended go a long way 
to the rea l isat ion of these ob ject ives  but t ra f f ic  control , in the f o rm  of tra f f ic  
control devices,  regulat ions, enforcement and education, is essentia l  f o r  the 
full realisation.

7. 1. 1 T ra f f i c  control  devices

The most  important t ra f f ic  control  dev ice  is the tra f f ic  signal 
and recommendations are  made for  the control  of signals in the manner 
in which they a re  present ly  used and fo r  the control  of  signals in the 
manner required  by the aforementioned highway recommendations.

Johannesburg has a v e r y  great  number of t ra f f ic  signals. In 
the 3. 9 sq. km ( l j  sq. m i l e s )  of the Centra l  A rea  there  are  just on 200 
signals. This is brought about by the v e r y  smal l  blocks that have been 
the curse of the c i ty  f r o m  a t ra f f ic  point of v iew. The design of the op­
timum settings fo r  this number of  signals is an immense  task and the 
use of computers must be investigated.

F o r  the improvement  of the control  of signals used at normal 
street  intersect ions to cater  fo r  the continual growth of tra f f ic ,  the 
fo l low ing recommendat ion of the Chie f  T ra f f i c  O f f i c e r  in his report  
" T r a f f i c  Contro l  Study Tour - 1968" should be ca r r ied  out.

"That  the Council requests f i rm s  to c a r r y  out studies 
in Johannesburg and recommend improvements  to the 
existing system by the incorporat ion of computer control  
o r  the introduction of a new computer control  system. "

The installat ion of te lev is ion  surve i l lance equipment at s e l e c ­
ted key  intersect ions should be considered.  This was recommended in 
the Urban Transportat ion Report  approved by Council in November  1964 
but its implementat ion becomes m ore  urgent now. The Operational 
T ra f f i c  Engineering Branch, (see  7. 3. 1) must invest igate the best means 
by which these recommendations can be put into ef fect .

To  further the attainment of the ob ject ives  of reductions of 
t rave l  t ime, ser ious considerat ion must be g iven to the g rea te r  use of 
veh ic le  actuated signals.
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Vehic le  actuation should be used in a l l  isolated installations 
and even in some instances where a s e r ies  of signals a re  synchronised 
or under a m aster  contro l le r .  Veh ic le  actuated signals certa in ly  cost 
m o re  to install  and maintain but the reduction of delays and frustrations 
caused by unnecessary long stops are  we l l  worth the extra cost.

The proposed m otorway  system, as wel l  as the present m o to r ­
way system, w i l l  be required long be fore  it can be constructed. This 
wil l  result in the existing m otorway  and sections of the proposed system, 
as they are  opened, being subjected to s eve re  over loading.  In order  to 
ensure that reasonable  operating conditions are  maintained, a motorway 
surve i l lance system using te lev is ion  and poss ib ly  a meter ing  system 
control l ing signal at on-ramps wil l  be essentia l  on the present as wel l  
as on the future m otorway  system.

T e le v is ion  surve i l lance  is being increas ing ly  used overseas  
on urban motorways  and its purpose is to in form control centres how 
tra f f ic  is running on various sections of the motorways  so that any 
necessa ry  control  or em ergency  measures  can be taken as ea r ly  as pos ­
sible to prevent congestion.

The state of the techniques of m oto rway  surve i l lance in numerous 
countries was studied by the Chief  T ra f f i c  O f f i c e r  and is wel l  covered  in 
his report  " T r a f f i c  Contro l  Study Tour - 1968".

A  m otorway  surve i l lance  system must be installed in Johannes­
burg and the Operat ional  T ra f f i c  Engineer ing Branch must investigate 
with spec ia l is t  f i rm s  the design of a suitable system.

The computer control  systems for  signals and motorway  sur­
ve i l lance  systems are  highly technical and spec ia l ised  so no estimate  of 
their cost can be g iven at this stage. It is, however,  recommended that 
R20m be a llowed at this stage.

7. 1. 2 Regulations

It is not proposed to recommend any detailed regulations in this 
report .  The promulgat ion of regulations is an operat ional function and 
any new regulat ions that m ay  be requ ired  w i l l  be determined by the T ra f f i c  
Department and the Operat ional T ra f f i c  Engineering Branch in the course 
of their duties and studies.

The fo l low ing i tems, however ,  should be emphasised:

Great  ca re  must be given to the design and placement of regu­
la to ry  signs to ensure the m essage  is unambiguous and attention-attrac­
ting. Considerat ion should be g iven to the use of  internal ly  i l luminated 
signs par t icu la r ly  in connection with movement restr ic t ions  at signalised 
in tersect ions.

One of  the ob ject ives  of the transportation plan is the maximum 
use of existing transportat ion fac i l i t ies .  This is ex t r em e ly  important 
because in analysing the road requirements ,  it was assumed that their 
capacity  in peak per iods would not be reduced by parked veh ic les .  It 
is there fo re  essential  that the "No  Stopping" regulation be st i l l  more  
wide ly  used not only in peak per iods but in some places all  day. In the
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morning its starting t ime must be e a r l i e r  than the 7. 45 a. m. currently- 
used in some areas.  This  e a r l i e r  start ing t ime was recommended in 
the Urban Transportat ion Report  approved by Council in November  1964 
but its implementat ion is now essential.  The morning "N o  Stopping" 
regulation should start not la ter  than 7. 15 a. m. and in some places out­
side the Centra l  Complex  7.00 a. m. would be m o re  appropriate.

With the pred ic ted  increase  in tra f f ic  volumes the al l  day "No  
Pa rk ing "  regulation w i l l  have to be m o re  w ide ly  used on a r te r ia l  roads.
In fact  the t ime must a r r i v e  when a l l  designated a r t e r ia l  roads in the 
Central  Complex  must be c leared  of  parking.

Loading zones fo r  trucks serv ing  businesses must take p r io r i t y  
over  kerb side parking. It is essentia l  that a sufficient length of loading 
zone be al located to each block face  to prevent the excess ive  double-bank 
loading that takes place at present.

Having due regard  fo r  the requirements of  f r e e  movement and 
truck loading, al l  on -s tree t  parking should gradually  be designated for  
short t e rm  parking throughout the Centra l  Complex.  F o r  ease of control 
this w i l l  necessitate  the gradual extension of the parking m etered  areas.

7. 1. 3 Enforcement

One of  the pr inc ip les  adopted in developing this plan was that the 
necessa ry  manpower would be avai lab le  fo r  t ra f f ic  enforcement. The 
ava i lab i l i ty  of sufficient enforcement personnel  is absolutely vi tal to the 
success of  this plan.

The growth of tra f f ic  volume wi l l  be fas ter  than the speed with 
which the necessa ry  road capacity can be provided.  It is there fo re  essen­
tial that ways and means be found to ove rcom e  the present shortage of en­
fo rcem ent  personnel  and that the establ ishment be suitably increased  in 
keeping with the growth of t ra f f ic .

A  v igorous continuing campaign against moving violations and 
double parking, the enforcement of all  regulations affect ing the moving 
veh ic le  e. g. lane usage, entry and turn res tr ic t ions ,  pedestr ian regu la ­
tions, e tc . ,  is n ecessa ry  fo r  the smooth, safe operat ion of the roads.
The enforcement of the on -s t ree t  parking t ime l im its  is no less  important 
as the success of the short-per iod  parking plan is dependent on parking 
space being avai lab le  at the kerbs ide .  This in turn w i l l  help a l lev iate  
congestion by reducing cruis ing in search of parking.

7.2 Education

With the heterogeneous veh ic le  d r i v e r  population of Johannesburg and its 
environs, education is an aspect of t ra f f ic  management which has been but which 
cannot continue to be neglected. This matter  was discussed in the Urban T ra n s ­
portat ion Report  approved by Council in Novem ber  1964 but it is now cr i t ica l  
that a rea l is t ic  and v igorous continuing campaign be formulated.

Education is so important that it can no longer  be vaguely  included in the 
function of the T ra f f i c  Department.  A  spec i f ic  sect ion, p re fe rab ly  in the T ra f f i c  
Department,  must be set up with the sole respons ib i l i t ies  of  educating all  rac ia l  
groups of the metropo l i tan dr iv ing  and pedestr ian public who frequent ly  use 
Johannesburg's road system.
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This education section must be allocated an adequate annual budget, 
which must be substantial to enable it to tackle this extremely difficult 
task by the best means available. The use of private advertising and public 
relations organisations to get the message across to the various racial 
groups, should not be overlooked.

7. 3 Traffic & Transportation Engineering

The transportation plan outlined in the preceeding chapters is a 
colossal proposal designed for anticipated 1985 traffic. However, the growth 
of the city will not stop at 1985 so it is therefore essential that this plan be 
reviewed at least every five years in the light of current developments. This 
will enable the transportation plan to be adjusted so that it will continually be 
able to cater for anticipated traffic 15 to 20 years ahead.

This will virtually mean a continuing transportation and land use study 
by a small team of engineers and planners.

The proposed transportation plan entails a vast construction programme 
and it will take manyyyears to catch up the back-log. In the meantime the 
traffic will increase and so will congestion; it is therefore absolutely essential 
that everything be squeezed out of the present transportation system to keep 
congestion within reasonable bounds. In order to do this a really strong, 
active operational traffic engineering branch is vital.

7.3. 1 Operational Traffic Engineering Branch

An adequate staff of technical personnel, with a suitable orga­
nisation is essential to the proper performance of the traffic engineering 
function. From a study of leading cities in the U. S. A . , as reported by 
the National Safety Council, it would appear that there are an average of
4. 0 fulltime traffic engineers per 100 000 people in the cities. This 
figure does not include non-professional personnel. From another source 
it appears that in large cities in California the average is about half this 
figure being 1.73 professional traffic engineers and 1.04 technical aides 
for every 100 000 people.

Using these criteria and the White population of Johannesburg, 
it would mean in the first case Johannesburg needed about 16 traffic en­
gineers in 1965 and about 26 in 1985. In the second case 7 traffic engi­
neers and 4 technical aides were needed in 1965 and about 11 traffic engi­
neers and 7 technical aides in 1985. At present there are 6 qualified 
traffic engineers in Johannesburg. It would therefore be necessary to 
double the number of qualified traffic engineers by 1985 and to ensure 
there is an adequate supporting staff of technicians.

In very large cities in the U. S. A. (e. g. New York, Los Angeles) 
the traffic engineering functions are carried out by a separate department 
but normally in cities over a population of 200 000 the traffic engineering 
functions are performed by a branch in the city engineer's department.
The traffic engineering branch, of course, works in very close co-opera­
tion with the enforcement department.

(a) Traffic Engineering Functions

The main functions of the operational traffic engineering (T. E . ) 
branch should be:

(1) collect and analyse statistics
(2) to carry out studies to improve traffic flow
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(3) investigate  a l l  road designs and building deve lopments 
f r om  an operat ional aspect

(1) Statistics

Statistics a re  v ital  in any management posit ion and this is no 
less the case in t ra f f ic  management, to use the Br i t ish  term  or in 
t ra f f ic  engineering to use the A m er ican  term .

Statistics must be continuously co l lec ted  so that trends can 
be studied and so that trouble spots can be highlighted fo r  subsequent 
detai led study.

A  vehic le  counting p rog ram m e ,  using automatic counters, was 
started about a decade ago. This valuable p ro g ram m e  mustnow be ex ­
tended considerably  and the m otorway  system brought into the p rogram m e.  
M o re  sophisticated permanent counting fa c i l i t ies  should be instal led at 
k ey  counting stations.

A  p rog ram m e  fo r  the regu lar  counting of certa in  key intersect ions 
should also be instituted.

At the start of the G rea te r  Johannesburg A r ea  Transportat ion 
Study, a se r ies  of  screen l ine  and cordon counting p rog ram m es  were  
started and have been continued at regu lar  in terva ls .  These counting p r o ­
gram m es  are  invaluable for  obtaining trends and should now be taken over  
by the operat ional T .  E. branch.

A  se r ies  of speed and delay surveys w ere  ca r r ied  out at the 
start of the study; these should become a regular  survey of the T. E. 
branch. It is recommended  that instrumentation such as that developed 
by the Road Research  Labo ra to ry  in Brita in  and used in London and 
Glasgow be obtained fo r  the co l lec t ion  and speedy analysis of data fo r  
these surveys.

The T ,  E. branch must also make a detai led study of accidents 
co-ord inat ing these data with the veh ic le  counting and speed and delay 
data. 7

(2) Studies

It w i l l  always be necessary ,  because of res t r ic ted  finances and 
the des i re  of the people to use their  cars ,  to operate  the ex ist ing t rans­
portation system in the most  e f f ic ient  way poss ib le .  The best way to 
achieve this is f o r  the operat ional t ra f f ic  engineer ing branch to set up a 
comprehens ive  p ro g ra m m e  of detai led studies to im prove  the operating 
de f ic ienc ies  shown up by the stat ist ica l  surveys mentioned in 1 above.

A  p rog ram m e  should be set up to c o r r e c t  say the worst ten 
accident or  congestion points each year .

An essentia l  p ro g ram m e  mentioned in Chapter 5 is a detailed 
study of  the m a jo r  bus routes in an attempt to speed up the bus se rv ice  
by the use of  t ra f f ic  engineer ing techniques.

Troub le  spots can often be a l lev ia ted  by inexpensive schemes 
and it is essential ,  i f  r e l i e f  is to be had expedit iously, that a vote be 
available  in the est imates to p e rm it  these small  improvements  as and 
when required. This point was also ra ised  by the Chief  T ra f f i c  O f f ice r  
in his "R epo r t  on T ra f f i c  Contro l  Study Tour  - 1968".
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(3) Plans Investigations

The operational T. E. branch must study all road schemes 
prepared by other branches and consultants for adequate geometric 
features and consistency and safety in operation. All developments, 
private or public, which attract or generate traffic must be studied 
by the T. E. branch to ensure that the operational characteristics of 
the surrounding roads are not unnecessarily adversely affected.

Traffic conditions in Johannesburg have reached the stage 
where a dynamic operational T. E. branch is now essential. There is 
the need for more traffic engineers and many more technicians.

Traffic engineering is no substitute for the transportation 
facilities recommended in Chapters 4, 5 and 6 and it cannot perform  
miracles but it can ensure that full value is obtained from the existing 
road system.

The importance of a strong operational traffic engineering 
branch cannot be stressed strongly enough.

7.3.2 Public Transport Operational Traffic Engineering Section
The T. E. branch discussed in 7. 1 above will have to deal 

with all traffic operations on a city-wide basis and may not therefore 
be aware quickly enough of operating difficulties of the bus service.
It is therefore considered that the Transport Department should have 
a small traffic engineering section to survey bus routes and bring to 
the notice of the T. E. branch any operational difficulties that may 
need detailed study.

The functions of such a traffic engineering section would be 
to carry out and analyse a regular bus timing programme, (in Glasgow 
certain bus routes are timed every Friday) speed and delay studies on 
buses, regular cordon and screenline passenger counts and load studies 
similar to those done at the start of the Greater Johannesburg Area  
Transportation Study.

Close co-operation between this section, the T. E. branch in the 
City Engineer's Department and the Traffic Department, the enforce­
ment department, is of course, most essential.

7. 3. 3 Continuing transportation and land use study
The Greater Johannesburg Area Transportation Study (GJATS) 

was seriously delayed by the lack of past statistics. This should never 
be permitted to occur again. In 7. 3. 1 it has been recommended that the 
traffic engineering studies started for the GJATS should be continued by 
the operational T. E. branch.

While short range planning can and should be handled by the 
operational T. E. branch, the long range planning is best handled by a 
small group of engineers in the Forward Planning Branch, removed from 
the hurly burly of day to day operations.

This group should, in fact, carry out a continuing transportation 
and land-use study making adjustments to the plan as more information 
and data on trends become available.
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Because of  the phenomenal growth of the g rea te r  Johannesburg 
area  in the last decade, the 1970 national population census wi l l  be vital 
fo r  checking the predict ions made in the transportation plan. When the 
results  of this census become avai lable ,  the present plan w i l l  have to be 
rev iewed  and extended to 1990 or  1995.

While it m ay  not be necessa ry  to c a r r y  out the extensive sur­
veys done by the GJATS  e. g. the Home In te rv iew  O r ig in  Destination Sur­
vey, the External  O r ig in  Destination Survey e tc . ,  it w i l l  be necessary  
to c a r r y  out updating surveys on a sm a l le r  scale. These  surveys should 
be ca r r ied  out by the Fo rw ard  Planning Branch but al l  the trend data of 
tra f f ic  operat ion should be obtained f rom  the operat ional T .  E. branch.

Once a dec is ion has been taken on the Transportat ion  P lan and 
action taken to safeguard the c o r r id o rs  and to implement the Plan, steps 
must be taken to produce a Comprehens ive  P lan  to integrate the future 
Land-Use pattern with that of the Transporta t ion  Plan.

The approved Transporta t ion  P lan  w i l l  p rov ide  the f ram ework  
of the f o rm  of Johannesburg of the future. The most  important question 
to be answered is "What f o rm  do we want f o r  our c i t y ? " .  A  report  on 
this issue w i l l  be the f i r s t  to be submitted fo l low ing adoption of the T ra n s ­
port  Plan.

High on the p r io r i t y  of the studies to be undertaken wi l l  be that 
of the Centra l  A rea .  Underground stations, bus term in i  and the prox im ity  
of parking garages  w i l l  cause a rethinking by deve lopers  and planners 
alike on the development potentia l i t ies  of d i f ferent  zones in the Centra l 
A rea .  New  pedestr ian movement  patterns w i l l  develop. The clash be­
tween the pedestr ian and the veh ic le  w i l l  become m ore  acute and major  
planning action wi l l  have to take p lace.

Each of the ce l ls  c reated  in the c i ty  w i l l  have to be studied in 
detail  in respect  of its population, its environment, its amenit ies and 
fac i l i t ies ,  and recommendations made in rega rd  to improvements  which 
should be effected.

The Transportat ion P lan  w i l l  br ing in its wake pressures  f rom  
pr ivate  investors  fo r  new shopping centres,  decentra l ised  work centres, 
higher densities and so on. The Comprehens ive  P lan  must anticipate 
these p ressures  and ensure that any future changes a re  made in te rms of 
the o ve ra l l  plan and not dec ided on an ad-hoc basis. The huge investment 
of public money in the transportat ion fac i l i t i e s  must be protected against 
wrong land-use decis ions which m ay  weaken the e f f i c iency  of the system.

It is essentia l  that the valuable and extensive Land-Use data 
bank is kept up to date by the Fo rw a rd  Planning Branch as this prov ides 
the stat ist ical  base fo r  future dec is ion-mak ing  action.

An assoc iated task of  the continuing transportat ion and land use 
study wil l  be the preparat ion  and giv ing of ev idence fo r  the acquisition of 
p roper ty  needed fo r  the transportat ion plan. A  great  deal of p roper ty  will  
have to be expropr ia ted  and it is f a i r l y  certa in  that there w i l l  be objections 
to the expropriat ion in a lmost  e v e r y  individual scheme. This w i l l  entail 
numerous commiss ions of inquiry and the preparat ion  of evidence fo r  and 
attendance at these commiss ions  can be v e r y  t ime consuming.

The continuing study must there fo re  have sufficient staff to 
handle these functions i f  the continuing study i tse l f  is not to suffer.
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8. P R O G R A M M E  O F  D E V E L O P M E N T

8. 1 P r i o r i t i e s

The fo rego ing  proposed transportat ion plan is s tagger ing  in its 
magnitude, p rope r ty  requirements and cost. The implementat ion of the 
plan cannot be financed f r o m  the C i ty 's  r esources .  Approaches will  have 
to be made im m ed ia te ly  to the P ro v in c ia l  Admin is tra t ion  and Central  
Government f o r  f inancial  aid. F rom  past exper ience  it is known that the 
negotiations w i l l  be protracted.  In the in ter im  per iod,  it is essential  to take 
stpes to ensure that the proposed plan wi l l  not be pre judiced by cost ly  deve lop­
ment on the land af fected. It w i l l  a lso be n ecessa ry  to determ ine pr io r i t i e s  in 
respect of action which should and could be undertaken within the l im its  of the 
Council 's  avai lable  resources .

The protect ion  of the requ ired  rights of way is the f i r s t  pr io r i ty .
This requ ires  an invest igat ion into exist ing leg is la t ion  to ascer ta in  the ex ­
tent and implicat ions of the powers  a lready  vested in the Council.  F o r  in­
stance, the rights of way could be defined as "R ed  Roads"  in the Town Planning 
Scheme. This  would necessitate  the submission of an amending scheme for  the 
Adm in is tra to r 's  approval but it may  also lead to the Counci l having to acquire 
the land be fore  it is in a f inancial  posit ion to do so. Ways and means of f reez ing  
cost ly  redeve lopment of the land affected must be devised.

An accurate definit ion of the "Red  Roads"  is essentia l  in areas where 
development p ressures  are  greatest .  Consequently at the ea r l i e s t  possib le  
stage m o re  deta iled route locat ion studies must be put in hand. In genera l  this 
would apply to the transportat ion box around the Centra l  Complex.

It wi l l  be a recommendat ion to the Council that, in v iew  of the magnitude 
of the proposa ls ,  it is most  des irab le ,  in o rder  to sat is fy  the ci t izens and higher 
authorities that the proposa ls  a re  essential,  to obtain a second opinion. The 
employment of consultants fo r  this purpose is of immediate  p r io r i ty .

At the top of the p r io r i t i e s  is the action to be taken to im prove  the public 
transport system. The in ter im  measures  to ass is t  the bus s e r v i c e  should be 
put in hand im m ed ia te ly  and the crux of the whole transportat ion plan is the 
ea r ly  operation of the ra i l  rapid transit  system. Consultants should there fore ,  
be engaged im m ed ia te ly  to conduct a feas ib i l i t y  study to f ina l ise  the system.
As soon as the f eas ib i l i ty  report  has been accepted, consultants should be en­
gaged to p repare  working drawings and contract  documents fo r  construction.

Linked in the top bracket of p r io r i t i e s  w i l l  be the m a jo r  road and parking 
garage  p ro g ram m e  (par t icu la r ly  the m ed ium -per iod  garages ) .  The outstanding 
pro jects  of the present Ten  Y ea r  M a jo r  Road P r o g r a m m e  due fo r  completion in 
1975 are  est imated to cost R25m, but at the present rate of spending the p r o ­
g ram m e wil l  not be finished be fore  1982. The new m a jo r  road pro jects  wil l  
cost an additional R86m, and i f  the target  date of 1985 is to be met, f inances 
and construction resources  wi l l  have to be increased  considerably.  The ear ly  
acquisition of land fo r  these purposes is essential.

A  summary  of the immediate  p r io r i t i e s  fo l lows and v ir tua l ly  al l  of these 
requ ire  simultaneous action.
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* Consultants to be engaged to prov ide a second opinion on the 
transportation proposa ls .

*  Consultants to be engaged to conduct a feas ib i l i ty  study of 
the ra i l  rapid system.

* An approach to be made to the P rov in ce  and the Central  
Government f o r  f inancia l  aid.

Steps to be taken to protect  the rights of way.

* Consultants to be engaged to conduct detailed route 
location studies of sections of the p ro jec t  most  l iable  
to development p ressures .

* Steps to be taken to obtain additional sources of revenue 
to meet  the costs which w i l l  be to the Counci l 's  account.

The implementat ion of the in ter im  measures  to ass is t  the 
bus s e r v i c e  to be put in hand.

The implementat ion of the m a jo r  road and parking garage 
p rog ram m e  to be put in hand.

8.2 Est imates

The est imated costs of the var ious schemes g iven in the preceed ing  
chapters are  based on present day costs, that is the est imates would apply 
if  the schemes were  built immedia te ly .  However ,  even to build the schemes 
over  the next f i f teen  years  w i l l  be no mean task and since costs have been in ­
creas ing  each year  in the past and are  l ik e ly  to continue increas ing  in the 
future, many of the schemes wi l l  cost a lot m o re  than their  present estimate.

It is imposs ib le  to judge with any degree  of accuracy  how costs will  
increase  in the future pa r t icu la r ly  because of their  i r r e g u la r i t y  in the past.

F r o ™ *  StU? L of wa8es Paid and personnel  employed it would appear 
W f  ,06 ,  to 1962 labour costs have r isen  at a steady 2.7% per annum 
but i r o m  1962 onwards the rate increased  enormously  to 7.9% p. a. This 
latter  rate is equivalent to labour costs doubling e v e ry  nine years .  The o v e r ­
all  growth f rom  1954 to 1967 is equivalent to 4 .3% p. a.

Discussions with consultants and contractors  indicate that a pro ject  
constructed 10 years  f r om  now would cost about tw ice  its present day estimate.

The rate of increase  of p rope r ty  costs has a lso  gone up enormously  
few  years .  A  study of the past valuation ro l ls  shows that f rom  

1|64 to 1967 p roper ty  valuation has increased  at an a ve rage  equivalent rate of 
^ 4! 0 PVL’ H°w e v e r ,  looking at the long te rm  growth the ave rage  rate is just 
under 6%. Higher rates of increase  in value can be expected f rom  undeveloped
proper ty  as the owner is expecting ult imate capital appreciat ion while getting 
no in ter im  return. a s

oK at the depreciation of money reveals that the rand is depreciating
a about 2. 6% p. a. This is equivalent to costs doubling in about 25 years 
Using this rate to estimate future monetary requirements would mean that’the
standard of living of workers and the value of property remains constant, 
this is clearly unrealistic.
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From  the above it is evident that costs could in crease  by about 6% per 
annum based on past trends. This would mean that est imated costs could double 
in 12 years .  I his is a factor which must be borne in mind when negotiating for  
f inancial aid. A  recess ion  or  a m a jor  slump in the p roper ty  market could of 
course bring r e l i e f  to this escalation of costs.

8.3 Highways

The highway proposals  a re  designed to accommodate  the 1985 predicted 
tra f f ic  so if  all  proposa ls  a re  constructed by 1985 most  of them wil l  be running 
at capacity when opened. This means that to get ful l benefit f r om  the proposals 
they should be completed be fore  1985, say by 1980. To  construct these enormous 
proposals  in ten years  is c l e a r l y  imposs ib le  and even to do it in f i f teen  years  is 
doubtful. It is th e re fo re  c lear  that Johannesburg w i l l  be continually short of road 
space in most areas ove r  the next two decades.

The road system outside the m otorway  box around the Centra l  Complex  
is based on a f r e e  modal choice. T h e re fo r e ,  i f  the road proposa ls  are  built 
s teadily  f r om  now and completed by 1985 the avai lable  road space wi l l  keep a 
reasonable relationship with the t ra f f ic  growth. However ,  conditions a re  d i f f e r ­
ent within the m otorway  box. Here  the road system is designed to accommodate 
tra f f ic  based on a re s t r ic ted  modal choice with considerable  parking taking place 
at ra i l  rapid stations on the pe r iphe ry  of the m otorway  box. Unfortunately the rai l  
rapid system is not expected to be operating until 1985 so, unless the bus park & 
ride is successful,  t ra f f ic  volumes within the box wil l  increase  on the basis of f r e e  
modal choice. In most  cases the proposa ls  within the m otorw ay  box will  only 
handle the pred ic ted  197 5 volumes within this area.  Thus the area  within the m o to r ­
way box, pa r t icu la r ly  the Centra l  Complex,  w i l l  be even m o re  short of road space 
than the res t  of the c i ty  until the ra i l  rapid system is opened.

The p rog ram m e  outlined be low is based on complet ing the proposed plan by 
1985 with individual schemes being constructed when required  to meet  the antic ipa­
ted growth of t ra f f ic  in their  area. The schemes have not been arranged to meet 
constant annual expenditure and many of the schemes w i l l  be running at capacity 
when complete .  7

The highways requ ired  to be constructed by 1975, 1980 and 1985 to meet  the 
anticipated t ra f f ic  demand at those years  are  shown in F igures  8. 1, 8. 2 and 8 3 
re spec t iv e ly  and a re  detai led with their  1969 est imated cost and probable construe- 
tion cost based on a 6% p. a. increase ,  in Tab les  A2, A3 and A4  fo r  m a jo r  roads 
and Tab le  A1 fo r  motorways ,  in the Appendix. The est imated expenditure fo r  each 
f ive  year  per iod  is summarised  in Tab le  8. 1.

As far  as the m a jor  roads are  concerned, the f i r s t  f i v e  y ears  are  the worst. 
Most of the remainder  of the 1964/74 Ten  Yea r  M a jo r  Road P r o g r a m m e  together 
with many new schemes, should be completed within this per iod .  In o rder  to do this 
it wil l  be n ecessa ry  to spend just ove r  R5m per  year  on construct ion and over  R im  
per  year  on property .

In the second and third 5 -year  per iods the construct ion requirements reduce, 
on 1969 est imates,  to about RS^m per year .  However ,  the p rope r ty  requirements 
increase  to about R2m per  year .  •

• u The conf truction of the new motorways  has been put back as late as possib le  
with the f i r s t  f i v e - y e a r  per iod  being al lowed fo r  f ina l is ing  the financial po l ic ies .
In the second f i v e - y e a r  p e r i o d  m otorway  construct ion has been kept to the minimum 
being equal to about R6?m per  year  with p roper ty  at near ly  R12m per  year  on 1969 
est imates.  The bulk of the motorways  w i l l  be required  in the third f i v e - y e a r  per iod 
when the required  expenditure on construction, at 1969 p r ices ,  would be over  R17m 
per year  with p roper ty  at just under R l l m  per  year .
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Obviously, i f  a start could be made as soon as poss ib le  and the work 
spread evenly  over ,  say, 13 or  14 years ,  the annual cost on construction, at 
1969 p r ices ,  would be less  and would be about R9m per  year .  The expenditure 
on p roper ty  would also be about R9m.

T A B L E  8. 1 : S U M M A R Y  OF  E X P E N D IT U R E  IN EACH 5 -Y E A R L Y  PERIOD

I t e m
1969 Estimated 

Cost*

1 9 7 0  - 1 9 7 5

Major  Roads^ R32. 6m
Motorways 1. 5m
Public  Transport 7. 7m
Garages 26. lm
Operational T ra f f i c  Engineering 2. 0m

Total  fo r  1970 - 1975 R(>9. 9m

1 9 7 5  - 1980

M ajo r  Roads R27. 6m
Motorways 91. 9m
Public Transport 60. 0m
Garages 16. 5m
Operational T ra f f i c  Engineering 2. 0m

Tota l  f o r  1975 - 1980 R198. 0m

1 9 8 0  - 1 9 8 5

M ajor  Roads R26. lm
Motorways 140. 0m
Pub l ic  T ranspor t 62. 0m
Garages 22. 5m
Operational T ra f f i c  Engineering 1. 0m

Tota l  fo r  1980 - 1985 R251. 6m

Grand To ta l  fo r  1970 to 1985 R519. 5m

1. Including construction and land costs
2. Excluding current m otorway  p ro g ram m e  i. e. M l  & M2
3. Includes fo r  m otorway  surve i l lance  & computer instal lations

8. 4 Public Transpor t

8.4. 1 Rai l  Rapid Trans i t  System

It is antic ipated that the f eas ib i l i t y  study fo r  the ra i l  rapid will  
start im m ed ia te ly  and that design work w i l l  start short ly  afterwards with
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construction starting in 1975. Th is  should g ive sufficient t ime to 
a rrange  the necessa ry  financing. Ten  years  has been a l lowed as a 
reasonable t ime fo r  constructing the 1985 proposals  but the system is 
urgently  required and should be started and constructed as quickly as 
possib le .  The a im should be to have workable sections opened as soon 
as possib le .

Since the cost of the system wil l  depend on the final r e com m en­
dations of the consultants and is there fo re  not known now, the higher 
departmental est imate quoted in section 5. 3. 5 is used fo r  the financing 
p rog ram m e  whick is g iven in Table  A6 in the Appendix. These  costs 
include all ro l l ing  stock fo r  the ra i l  rapid system but the costs of any 
new buses required  in conjunction with the ra i l  rapid system have not 
been included as these are  considered to be part of the normal capital 
costs of the Transport  Department.

A  ten year  construct ion p ro g ram m e  would ca l l  fo r  an average  
expenditure, at 1969 p r ices ,  of about R12|m per year .

Park ing  garages at made change stations, although they may 
fo rm  an integra l  part of the ra i l  rapid station and bus terminus, have 
been included below in section 8. 5 Park ing  Garages .

8. 4. 2 In ter im Proposa ls

The schemes requ ired  fo r  the in ter im  per iod ,  be fore  the ad­
vent of the ra i l  rapid system, must be built as quickly as possib le .  These 
schemes have the re fo re  been p laced in the f i r s t  5 year  period.

The in ter im  proposals make use of certa in  m a jo r  road proposals.  
These  too have been placed in the f i r s t  5 year  per iod  and are  not a charge 
against public transport.

The in ter im  public transport  costs are  included in Tab le  A6 in 
the Appendix with the ra i l  rapid costs. Aga in  the cost of new buses fo r  
the increased  peak hour passengers  in the in ter im  per iod  have not been 
included as this is considered part of the normal  capital costs of the 
Transport  Department.

The estimated expenditure fo r  each f i v e  year  per iod  is summa­
r ised  in Tab le  8. 1.

8.5 Park ing  Garages

While it is hoped to encourage some park & r ide  in the north and south 
using buses, the rate of prov id ing  garages  in the Centra l  Com plex  w i l l  depend 
on the growth of t ra f f ic  based on a f r e e  modal choice rather than on the r e ­
str icted modal choice.  It is the re fo re  considered that the parking garages 
required fo r  1985 should be constructed by 1980.

The park & ride garages  assoc iated with the ra i l  rapid mode change 
stations wil l  g enera l ly  be built in conjunction with the ra i l  rapid system ex ­
cept fo r  the garages  at Parktown and Tro jan. These  two garages  wi l l  be used 
in conjunction with an in ter im  bus park & ride system and must be ready when 
the St David 's  P l a c e -M e l l e  Street link and the busway f r o m  T ro jan  to Vanderbi j l  
Square are  ready.

The proposed p ro g ra m m e  fo r  constructing the garages  is g iven in 
Tables A8, A9 & A10 in the Appendix.
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The estimated expenditure in each f i v e - y e a r  per iod  is summarised 
in Tab le  8. 1.

The proposed p ro g ra m m e  cal ls  fo r  17 Centra l  Complex  and 2 park & 
r ide  garages in the f i r s t  f i v e - y e a r  per iod .  If  a start can be made im m ed ia te ­
ly  this means that an average  of 4 garages  w i l l  have to be under construct ion 
at one t ime fo r  an annual expenditure of R4. 8m on construction and RO. 5m on 
land. Some m otorway  p rope r ty  w i l l  be required  in this per iod  fo r  the park & 
ride garages.

In the second f i v e - y e a r  per iod  17 Central  Com plex  garages  are  to be 
built. An average  of 3 to 4 garages wi l l  have to be in hand at one t ime for  an 
annual construct ion expenditure, at 1969 p r ic es ,  of R2. 4m and RO. 8m for  land.

In the third f i v e - y e a r  per iod  the remain ing 8 park & r ide  garages,  
together with 7 Centra l  Complex  garages  are  required.  This is equivalent to 
an average  of 3 garages  under construction at one t ime fo r  a construction ex ­
penditure, at 1969 p r ices ,  of R4. 2m and RO. 3m fo r  property .

8.6 Summary

In summary the proposed transportat ion implementat ion p rog ram m e  
calls  fo r  an ave rage  expenditure, on construction and property ,  at 1969 pr ices  
oi about R 1 2m per year  in the f i r s t  f i v e - y e a r  per iod,  near ly  R40m per year  i n ’ 
the second and near ly  R52m per  year  in the third f i v e - y e a r  per iod.

I f the expenditure is evenly  spread ove r  the ful l 15-year per iod  the 
annual expenditure fo r  construction and p rope r ty  at 1969 pr ices  would be iust 
under R35m. J
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9. F IN A N C E

9. 1 P resen t  Financing Fac i l i t i e s

Ful l in formation on these aspects is not yet avai lable .
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9. 2 Recommendations Of Various Commiss ions

Th ree  commiss ions have been held on matters  dealing d irec t ly  or 
ind irect ly  with the financing of road works. These  are :

1. The Committee  of  Inquiry into the Financial  Relations between 
the Centra l  Government, the P rov in ces  & Loca l  Authorit ies .
This is knows as the Borckenhagen Committee .

2. The Com m iss ion  of Inquiry into the Financial Relations 
between the Centra l  Government & the P rov ince .  This is 
knows as the Schumann Commiss ion .

3. The Com m iss ion  of Inquiry into the Co-ord inat ion  of T r a n s ­
port  in South A f r i ca .  This is known as the M ara is  Commiss ion .

In August 1969 the Deputy M in is te r  of T ransport  stated that it was 
intended to table a White Paper  on the contents of these three reports .

9. 2. 1 The Borckenhagen Committee

The final  report  of this committee  has not been published but 
many inter im reports  have been published and the one deal ing with the 
Financing of Roadworks was published in I960.

The committee  considered that any additional revenue 
required fo r  road works should be obtained f rom  import  and exc ise  
duties on motor  fuels and should accrue to the National Transport  
Commis  sion.

The committee  also suggested that c i t ies  l ike Johannesburg 
which impose no, or a d isproport iona l ly  small  assessment  rate on 
improvements should consider d i f ferent ia l  rating on improvements 
such that la rge  buildings, the main cause of t ra f f ic  congestion, con­
tribute proport ionate ly  m ore  than small  buildings.

B r i e f l y  the recommendations i f  applied to Johannesburg would
mean:

(1) that higher authorit ies would contribute not less  than 
50% of the total capital cost of urban a r t e r ia l  roads 
and motorways .

(2) that the P ro v in ce  would not return a share of  the annual 
l icence  fees  to Johannesburg, and

(3) that Johannesburg would keep the full veh ic le  reg is tra t ion  
fees  instead of only a part as at present.

These  recommendations would by no means be sufficient to 
enable Johannesburg to c a r r y  out the proposed highway plan.

9. 2. 2 The Schumann Com m iss ion

The findings of the Com m iss ion  have not been published .

9. 2. 3 The M ara is  Com m iss ion

The report  of this Commiss ion ,  which was published in 1969, 
did not deal with the financing of transportat ion fac i l i t ies  other than to
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recommend that the present contribution to the National Road Fund 
should be substantially increased.  It did, however,  come to the 
conclusion that it was necessa ry  to think in terms of la rg e  scale 
investment in roads and bridges and there must be v e r y  bold thinking 
on metropo l i tan transport. It a lso recommended that road construc- 
tion should keep pace with the growth of the national economy.

The Com m iss ion  also recommended that the technical and 
financial implications for  mass transit  fac i l i t i e s  in the main m e t r o ­
politan regions should be the subject of  immediate  study and report.

9. 3 Financial Requirements

The proposed transportation plan can be broken down into three main 
parts requir ing two or m ore  d i f ferent methods of f inancing. The main parts 
of the plan are:

(1) Highways including motorways  and m a jo r  roads

(2) Publ ic transport  including ra i l  rapid transit  and in ter im  bus 
fac i l i t ies ,  and

(3) Park ing  garages.

1. Highways

Highways are  a non-revenue earning, depreciat ing,  capital 
asset requir ing considerable  funds fo r  their construction. They 
have a com para t ive ly  long l i fe  and could there fo re  be constructed 
f rom  loan funds and paid o f f  while they are  being used as a benefit 
to the community. However ,  the highway proposals ,  motorways 
and m a jo r  roads, fo r  1985 w i l l  not be the end of highway construc­
tion in Johannesburg. Both systems wi l l  have to be extended after 
1985. Th e re fo r e ,  i f  poss ib le ,  sufficient funds should be found to 
construct the fac i l i t ies  out of revenue in o rder  to o ve rcom e  loan 
repayments running concurrent ly  with future highway p rogram m es .

On the basis of uniform expenditure o ve r  the next f i f teen years ,  
on 1969 p r ic es ,  the m a jor  road p rog ram m e  would require  an annual 
revenue of R5. 75m and the m otorway  p rog ram m e  R15. 57m.
Revenue at this l e v e l  would enable the proposed m otorway  to start 
^3-r lÍ6r than envisaged in Chapter 8 and would perm it  a m ore  l e i su re ­
ly  p rog ram m e .  The total annual requirement  fo r  highways would 
there fo re  be R21. 32m on 1969 pr ices .

In o rder  to f inance the highway proposa ls  on this basis, additional 
sources of revenue must be found and these sources must give r ise  
to a growing annual revenue to o ve rcom e  increases  in land and con­
struction costs. The revenue should be der ived  in the main f rom  the 
people who create  the demand fo r  these highways but the revenue 
should not be obtained f r o m  sources that would consequently cause 
an excess ive  increase  in the cost of l iv ing.

2. Public  Transport

The ra i l  rapid transit  wil l  be revenue producing but the f i r s t  
call on the revenue w i l l  be f r om  the running expenses of the system.
In v iew  of the genera l  exper ience  in other countries,  i f  the fa res  are 
to be reasonable  the revenue f r om  the ra i l  rapid system is not l ike ly  
to contribute much, i f  anything, to the s e rv ic in g  of any loans used 
fo r  its construction.
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I f  the system is built out of loan funds the se rv ic ing  of the 
loan wil l ,  f o r  the most  part, i f  not entire ly ,  have to come from  
°*Ter sources of revenue. Based on a capital  cost of R124m at 
1969 p r ices ,  the in terest  and redemption charges would r is e  to a 
peak of about R9. Om p. a. fo r  about 20 years  f r om  about 1985 on­
wards. This is working on 1969 pr ices  and 30 year  loans.

The money required  fo r  the in ter im  measures  should come f rom  
revenue and loan funds. The main items are  the land fo r  the p ro ­
posed o f f - s t r e e t  terminus in P r i tchard  Street and the decking of the 
Vanderbi j l  Square. These  should be financed f r om  loan funds and 
most of the interest  and redemption costs taken over  by the parking 
garage account when garages  a re  built on the sites when the rai l 
rapid system is opened. The interest  and redemption fo r  these 
pro jects  would be about R0. 29m per  year .  The t em pora ry  elevated 
structure to the Vanderb i j l  Square should be financed out of revenue 
over  f i v e  years  and would requ ire  about R0. 34m per  year .

3. Park ing  Garages

Park ing  garages  are  revenue producing and the municipal parking 
garage system as a whole can be, and must be, made comple te ly  se l f -  
supporting. If  the proposed parking po l icy  in regard  to contributions 
by pr iva te  deve lopers  is adopted, some capital w i l l  be forthcoming 
f rom  this source but the main source of capital w i l l  have to come from  
loans. The important need is fo r  government t reasu ry  authority to 
f loat  the required loans. There  m ay  be some drain on the Counci l 's 
other sources of revenue in the ea r ly  stages when p roper ty  is being 
bought and is not yet being used economica l ly .  However ,  with an
adequate fee  structure and help f r o m  parking m e te rs ,  this should 
not last long.

In v iew  of  the continual res t r ic t ion  on the ra is ing  of loans, con- 
s iderat ion should be g iven to a parking authority to build and operate 
the whole parking garage venture subject to the Counci l 's  parking 
pol icy.  I f  this authority has the powers  to ra ise  money  with no m ore  
restr ic t ions  than pr iva te  en terpr ise ,  then a rea l is t ic  parking garage 
development p ro g ram m e  m ay  be poss ib le .

9. 4 Poss ib le  Sources Of Revenue

From  the forego ing ,  neglect ing the se l f -support ing parking garages,  
an annual revenue of R21. 95m wil l  be n ecessa ry  f o r  1970 to 1975 to f inance the 
highway and inter im public transport  proposa ls .  This annual revenue wil l  have to 
increase  over  the ten years  f r o m  1975 to about R30. 6m in 1985 to cove r  the addi­
tional cost of se rv ic ing  the ra i l  rapid transit  loans.

Sources f r om  which revenue can be obtained are  outlined below but empha­
sis should be on additional sources not present ly  avai lab le  to the Council.  The 
fo l low ing  d iscussion g ives an indication of what monies would be forthcoming 
f rom  the various suggestions;  these are  not f i r m  proposa ls .

9. 4. 1 Rates on p rope r ty

Assessm ent  rates lev ied  on land value are  the main source of 
revenue to the Council.  No rates are  lev ied  on buildings. The rate was 
increased  in July 1969 f r om  3c to 4c in the rand and t h e  i n c o m e  
f r om  this source was estimated at R23. lm  fo r  the year  1969/70. The lc  
increase  was brought about to a la rge  extent by the need to s e rv ic e  the 
present m otorway  p rog ram m e .
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An increase  of l c  in the rand in the assessment  rate would 
bring in an extra R5. 8m approximate ly .

The p roper ty  required fo r  the highway system wil l  mean a 
d irect  loss to the assessment rate fund of about RO. 8m but because of 
the im proved  access brought about by the transportat ion plan as a 
whole, the values of p roper t ies  w i l l  increase  ove rcom ing  the d irect  
loss.

It is considered that, unless other sources of revenue can 
be found, the ra i l  rapid system loan charges should be financed out 
of an increase  in assessment  rates.  Based on 1969 pr ices  an addi­
tional 1. 5c in the rand would be n ecessa ry  by 1985 to cover  the peak 
loan charges of about R9m per  year .

This increase  can be staged over  ten or twe lve  years  and 
would also help to f inance the highway p rog ram m e .  Thus to help 
with the financing of the transportat ion plan, the rates would need to 
be increased  by 0. 5c in the rand now (i.  e. 4. 5c in the rand), a further
0. 5c in 1975 ( i .  e. to 5c) and a further 0. 5c (making up the 1. 5c m en­
tioned above)  in the ea r ly  eighties (i . e. to 5|c/R) .

9. 4. 2 Park ing  fees

Park ing  fees  a re  obtained f r om  parking garages ,  open parking 
areas and parking m e te rs .  The est imated revenue f r om  o f f - s t r e e t  
parking fa c i l i t ies  is RO. 56m and f r o m  parking m ete rs  RO. 45m fo r  the 
year  1969/70. This total revenue does not cover  the annual charges on 
the present parking garage account and an increase  in fees  is necessary  
to make the account se l f -support ing  besides making the fees  m ore  r e a ­
l is t ic  f r om  a modal choice control  aspect.

The f i r s t  cal l  on parking revenue is fo r  meet ing the annual 
costs of parking fac i l i t ies  so help f r o m  this source for  the financing of 
highways and public transport  has been neglected in this analysis.

9. 4. 3 Loans

The ra is ing  of loans is an accepted means of f inancing capital 
works; the annual costs of the loans have to be paid out of revenue.
This is there fo re  an admirab le  way of f inancing revenue producing cap i­
tal works prov ided  the revenue can be made to cove r  the total annual 
costs i. e. running costs, repa ir  and maintenance and interest  and r e ­
demption .

The Council can only ra ise  loans on the authority of the Adm in i ­
strator and is also control led by the Government T r ea su ry  depending 
on the economy of the country.

9. 4. 4 Subsidies

Subsidies f r om  the National T ranspor t  Com m iss ion  and the 
P ro v in c ia l  Roads Department have been obtained to help finance the 
present m otorway  system. The P ro v in ce  also g ives  subsidies to help 
finance certa in  roads that are  continuations of P ro v in c ia l  roads.

The National T ranspor t  Com m iss ion  has stated that it w i l l  no

107.



longer prov ide  subsidies f o r  urban motorways because it does not 
ave sufficient funds for  its rural roads p rog ram m e  and because it 

does not accept that urban motorways w i l l  help in the solution of the 
urban transportation prob lem.

i c o r r e s P ° n?ence with the National Transport  Commiss ion
and the South A f r ican  Rai lways these authorit ies are  not authorised to 
prov ide  subsidies fo r  urban ra i l  rapid transit  systems.

It there fo re  does not appear that help in the fo rm  of subsidies 
can be expected f r om  Government sources.

This matter  must, however,  be taken up again with the 
Government and the P rov ince .

• ■ I^ l eCtl°u S l '  6 and 1# lm 7 of this r e Port  a b r ie f  indication
is g iven of the substantial aid c i t ies  obtain in other countries f rom  their 
governments fo r  ra i l  rapid transit  and highways.

9. 4. 5 Road tolls

Road tolls  have been used extens ive ly  in the past in other coun- 
r ies ,  par t icu la r ly  in the United States of A m e r ic a ,  to f inance highwavs 

bridges and tunnels In the U. S. A. , tolls have been used on ru r f l  l o n g ’ 
NaHnnal er e r a y% TU1, 7  turnPike authorit ies be fore  the advent of the
Middle  f i f t S , em T i f  af C & Defence H ighways p rog ram m e  in themiddle f i f t ies .  T o l ls  a re  also ex tens ive ly  used fo r  f inancing expensive 
bridges or  tunnels which short cut exist ing routes.

T o l l  co l lec t ion  in i t se l f  is an expensive operat ion and the road
user must decide whether the use of the toll  f a c i l i t y  is worth m ore  to 
him than the cost of  the toll .  m ore  co

On the U. S. A .  turnpikes it is usual to have a toll  gate at each

ramus* i t  h° ^  ^  ° rder  l °  economise on co l lec t ion  costs, the
ramps at each access  point all  pass through one toll  gate. This is úsual-
y  quite easy to a rrange  in the country but w i l l  be exceedingly  diff icult 

of ramps!  m otorway  Wlth numerous access  points and mult ip l ic i ty

_ • j  , Fo,r tU1nf els or  br idges the roadway is usually f la red  out on one 
e of the fa c i l i t y  to two or  three t imes its normal  width to house two to 

three nm es  as many toll booths as there are  t ra f f ic  lanes. This method
Wi]ha S°r been aSed ° n Some rura l  highways v iz .  the M e r r i t  Parkway  and 
Wilbur Cross  Pa rkw ay  in Connecticut. With this method the toll  p l L a  
is p laced on the highest volume sect ion of  the route. It is, however 
poss ib le  to use the route fo r  certa in  journeys without paying the to l l ’ and 
it is also poss ib le ,  although often inconvenient, to leave  the8 highway 

e fo re  the to l l  p laza and jo in  it again a f te rwards .  This  type of toll  X

would’ ! Crt°SHi m a un c a r r i a g eway s » is a lso accident prone and 
m Ur, m otorway s where the frequent access

points would make bypass of  the toll  p laza a s imple  matter .

Road tolls  are  the re fo re  not recommended  as a means of 
f inancing urban roads.
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9. 4. 6 P e t r o l  tax

At the present t ime petro l  c a r r i e s  a tax of 13c per  gallon 
of which 6c is al located to the National Road Fund. An increase  in 
the tax on motor  fuel f o r  highway construct ion would mean that the 
road user is contributing m ore  towards the cost of roads needed and 
used by him and the m o re  he used the roads, the m ore  he contributed.
A  tax of this nature, even i f  r es tr ic ted  to petro l ,  w i l l  to some extent 
contribute to an increase  in the cost of  l iv ing.

If a tax of this nature is applied it must be done on a regional 
basis and a suitable distribution formula  der ived  to g ive  each town a 
share commensurate with its t ra f f ic  prob lems.  The imposit ion of a 
tax of this nature is of course in the hands of the Government.

It is est imated that the gallonage of p e tro l  purchased in the 
Johannesburg area  has been increas ing  at about 7% p. a. and that about 
110m gallons were  sold in 1969. A  lc  tax per gallon would y ie ld  about 
R im  per year  and would be a growing source of revenue.

It is considered that a 2c per  gallon tax be p laced on petro l
i. e. about a 5% increase  and this to accrue to the loca l  authority on 
the basis of  a suitable formula .  This would, depending on the d is t r i ­
bution formula ,  prov ide  Johannesburg with an additional R2m per year  
approximate ly .  I f  the tax was applied on a country-wide basis and 
distributed only to c i t ies  with approved proposed urban motorway  systems, 
a l a r g e r  sum would be forthcoming.

9 .4 .7  Vehic le  l icences

Veh ic le  l icences  are  issued fo r  the P ro v in ce  and a proport ion 
of the fees  accrues to the Council.  In the year  1969/70 it is estimated 
that about R 6. lm  wil l  be co l lec ted  f r om  m otor  veh ic le  l icenses  and 
about R l .  3m would accrue to the Council.

An increase  in the l icence  fee  fo r  road construction would mean 
that the motor  veh ic le  owner is contributing d i r e c t ly  to the construction 
of roads avai lab le  f o r  his use. This is a tax on car ownership, not on 
use.

The number of motor  veh ic le  l icences  issued is increas ing 
annually and has had a long te rm  growth of 6 % p. a. in the past, although 
the current growth rate is higher.

If  the l icence  fe e  was doubled and the increase  accrued to the 
Council fo r  road construction, an additional R 6m would be avai lable  and 
this would be a growing source of  revenue. It is considered that the 
l icence  fee  structure should be amended so that the m otor  car,  which 
creates  the main demand for  road space, has its l icence  fee  approximately  
t reb led  but that the heaviest  c om m erc ia l  veh ic le  l icence  fees  are in­
c reased  by a l e s s e r  extent, say l| t imes .  Another a lternat ive  would be 
to increase  the l icence  fee  by a f ixed amount say R40.

The l icence  fee  fo r  an a ve rage  car, say in the 2 500 to 3 000 lb 
group, is R21 p. a. T reb l in g  this would make the fe e  R63 of which the 
additional amount accruing to the Council would be R42.
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On the basis of R40 extra on the l icence  fee  an additional 
R l l m  would accrue to the Council.

/
An increase  in l icence  fees  is, of course,  in the hands of the 

P rov ince .

9 .4 .8  Veh ic le  reg is t ra t ion

The present reg is t ra t ion  fee  for  motor  veh ic les  is R4. and 
the est imated annual income about RO. 15m. Unless this f e e  is raised 
v e r y  considerably,  which is not considered des irab le ,  this source cannot 
be considered fo r  f inancing the highways.

9 .4 .9  M otor  Veh ic le  Purchase  Tax

In 1969 the Government placed a purchase tax on motor  vehic les .  
On a veh ic le  whose present purchase p r ice  is R2 500 between R100 to 
R110, or about 4% is purchase tax. Certa in  other customs and exc ise  
duties a re ,  of course,  incorporated  in the basic p r ic e  of the vehicle.

F ina l  f igures  are  not ava i lab le  but based on the f i r s t  nine months 
of 1969 about 32 000 new motor  cars  are  expected to be reg is te red  in 
the Johannesburg l icensing  d is t r ic t  fo r  the whole of 1969, having an es t i ­
mated total purchase p r ice  of R75m, i. e. about RIOm increase  on the 
1968 f igure  mentioned in sect ion 3. 1 .4 .  The number of new cars r e g i ­
stered has been increas ing  at an ave rage  rate of about 5^% per  year ,  
although it was 14% f r o m  1967 to 1968 thus any addit ional purchase tax 
lev ied  on new motor  cars  would be a growing source of  income. A tax 
of this nature is a tax on car ownership and not on car  usage.

It is considered that an additional purchase tax of 5% should 
be lev ied  on the purchase p r ic e  of all  motor  cars f o r  the use of the 
urban reg is t ra t ion  a rea  fo r  highway construct ion. Such a tax would 
y ie ld  about R3|m per  year .

The imposit ion of this tax is of course in the hands of the 
Government.

9.4.  10 Genera l  Purchase  Tax

In 1969 the Government p laced a purchase tax on certain 
commodit ies ;  the rate vary ing  depending on the commodity .  Any addi­
tional tax of this nature is not a d irec t  road user tax and it should not 
be considered by the Council  f o r  f inancing transportat ion fac i l i t ies .

9.4.  11 Loca l  Income Tax

With assessment  rates being the Council 's  main source of 
revenue only p roper ty  owners in the municipal area  pay d i rec t ly  to this. 
P e rsons  renting p roper ty  of course pay rates ind irec t ly  through their 
landlord. P e rsons  l iv ing  outside the municipal a rea  and making use of 
Johannesburg's fac i l i t i e s  do not contribute at all  to the cost of highways 
and do not contribute to the subsidy f o r  public transport . As shown in 
Tab le  1. 2, t ra f f i c  enter ing the munic ipal a rea  in the morn ing peak period 
f rom  the north has been growing at the except ional ly  high rate of l l f %  
per  year .  It is this and other external  t ra f f ic  the owners of which are  
not Johannesburg ra tepayers ,  that is adding to Johannesburg's tra f f ic  
problem.
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A  loca l  income tax accruing to the municipal i ty  in which the 
income is earned would make non-residents contribute to the cost of 
fa c i l i t ies  such as roads and the subsidy on public transport.

It is est imated that there were  about 216 000 people working 
in the Johannesburg municipal area in 1965 and that this is l ike ly  to 
g row  to 347 000 in 1985. The P rov in c ia l  personal  tax va r ies  up to R18 
per  year  fo r  a m a r r i ed  person  and up to R30 per year  fo r  a sinsle 
person.

If an average  of R10 per year  per  working person were  lev ied  
fo r  loca l  income tax then Johannesburg would r e c e iv e  about R2m and 
this would be a growing income although not at the rate of the proposed 
road user taxes.

It is considered that R im  should contribute to the highway 
p rog ram m e .

9.4. 12 D irec t  road pr ic ing

Road pr ic ing  is mentioned in section 1. 1. 5 of this report.
The main purpose of road pr ic ing  is to control  the entrance of vehic les 
into congested areas charging the d r i v e r  by some means for  the added 
congestion he causes. As mentioned in 1. 1. 5 no p ract ica l  system is 
yet avai lable  so this source has not been considered in financing the 
proposed plan.

9 .4 .13  Summary

To cove r  the cost of the highways and inter im public transport 
measures  about R22m a year  w i l l  have to be found f rom  1970 to 1985. 
Funds w i l l  have to be found to s e r v ic e  the ra i l  rapid system starting in 
1975 . These  w i l l  reach and remain  at a peak of R9m per year  from 
1985 onwards fo r  about 20 years .

The above d iscussion on ways and means of f inancing this 
proposed transportat ion is summarised  as fo l lows:

Highways and Inter im Publ ic Transport  P roposa ls

P e t r o l  tax 2c per  gallon R 2 . 0m
V e h ic l e  l icenses  R40/year extra 1 1 . 0m
Motor  veh ic le  purchase tax 5% 3. 5m
Loca l  Income Tax 1 . 0m
Assessm en t  Rate ( f c  increase ) 2 . 9m
Existing spending on m a jo r  roads

1969/70 1. 3m

R 21. 7m

Rai l  Rapid Trans i t  P roposa l

Assessm ent  Rate increas ing  to
l j c  from. 1975 to 1985 R 9. 0m

The above revenue has been based on 1969 f igures .  A l l  sources 
w i l l  p rov ide  a growing revenue which wi l l  take care  of r is ing construction 
costs.



9. 5 Expenditure on Highway Transportat ion

It is  estirr ated that the White m otor is ts  of the G rea te r  Johannesburg 
Study A r ea  w i l l  spend, under exist ing p r ices ,  about R3 200m on their  cars in 
the next 15 years .  This excludes parking and garag ing  charges (see  Tab le  A l l  
in Appendix) . The proposed highway proposals  w i l l  requ ire  R320m in this 
same per iod  i. e. 10% of what the m otor  car  owners w i l l  spend. The proposed 
increases in taxes w i l l  ra ise  the total expenditure to about R3 500m.

At present it is estirr ated that the White m otor is ts  of Johannesburg are 
spending R150m on their cars  per  year  while the current expenditure on 
motorways  and m a jo r  roads in 1969/70 is est imated to be R7. 7m or 5. 1% 
of what the m otor is ts  spend.

At present,  neglect ing taxes on the purchase of the car, the average  
motor is t  doing 10 000 m i les  per  year  pays per  yea r  R18 l icence ,  about R52 
tax on petro l  and sm a l le r  tax amounts on spares;  giving a total tax of about 
R70 of which about R24 would go to the National Road Fund. With the proposed 
l icence  fee,  pe tro l  tax increases  the ave rage  m otor is t  would pay R118 per  year  
in taxes. In Brita in  it is est imated by the Br i t ish  Automobile  Assoc ia t ion  that 
the average  m otor is t  in the U. K. pays about R190 a year  in taxes to keep his 
car on the road.

9 . 6  Recommendations

The above discussion indicates a way of f inancing the proposed trans­
portation plan. A l l  methods of ra is ing  the n ecessa ry  finance are ,  however,  
dependent on Centra l  Government o r  P ro v in c ia l  Government approval and action. 
This must be taken up with these authorit ies as soon as the proposed transportation 
plan is approved in pr inc ip le .

.
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T A B L E  A1 : M O T O R W A Y  C O N STR U C T IO N  P R O G R A M M E

M o t o r w a y  

Up to 1975

M2;Extension westwards 

1975 to 1980

M3'.Craighall to Richmond (M 6 )

M 6: Richmond (M3) to Bel levue (M5)

M 5'-Cheltondale to Bel levue (M 6 )
2

M5‘ C -D  roads Keni lworth

Tota l  1975 to 1980

1980 to 1985

M4-Western bypass to Rand A i rp o r t  Rd

M 3 ‘Richmond to M 4

M3:M4 to Baragwanath

M5'.Bellevue (M 6 ) to M4

M 6 :M3 to M e lv i l l e

M 8 :Oaklands to M3

MlO-Bruma to M5

Total  1980 - 1985

Total up to 1985

E s t i m a t e d  C o s t 1 2 
i n  1969

Construct ion Prop . T otal

R 1. 3m R 0. 20m R 1. 5m

9. 7m 15. lm  

17. 8m 31. 0m 

5. 2m 9 . 2m 

1.0 3.0 

R33. 7m R58. 3m 92. 0m

19. 7m 1 0 . lm

17. 3m 9. 0m

7. 4m 0 . 8m

2 1 . 6m 14. 6m

2 . 8m 2 . 0m

1 0 . 0m 1 5. 0m

7. 8m 2 . 0m

R 86 . 6m R53. 5m R140. lm

R121. 6m R112. 0m R233. 6m

1 . m -  m i l l ions  of rands

2. Tota l  p roper ty  cost in Keni lworth



Appendix

T A B L E  A2 : MAJOR ROAD CONSTRUCTION PROGRAMME

PERIOD 1970 TO 1975

Proposed  
Lanes ^

1969 Estimated Cost 
(RIOOO's) 
----------- pZ--------S c h e m e

Main Ree f  Road (West )  ( l )3 

Jan Smuts Avenue (2)

Broad Way - A l lum (3)

Per th  Road (4)

Empire  Road (West )  (5)

Oxford Road ( 6 )

Central A ve  I l lovo  ( 7 )

D. F . Malan ( 8 )

Empire  Road (east )  ( 9 ) 

K ingsway ( 1 0 )

Stanley Avenue Empire  Rd (11) 

V ic to r ia  Ave  (12)

Tudhope Ave  (13)

New Goch Rd (14)

Bertrams Road (15)

Tana Rd (16)

M e l le  St - St Dav id ’ s (17) 

Anderson St (18)

Trump St (19)

Stott St (20)

Mooi  St Ext. (21)

T reu  Rd (22)

Mar i tzburg  (23)

Chi lvers  St (24)

Cleveland Rd (25)

11th Ave  Houghton (26) 

G lenhove  Rd (27)

P re to r ia  St - 12th A ve  (28) 

Ruven Road (29)

Cor le tt  Dr (30)

Heide lberg  Rd (south) (31) 

M a r jo r i e -V ic k e r s  (32)

Joubert St Ext (33)

Kitchener A v  (34)

E lo f f  St Ext (3 5)

2/3 E 2 127 365
2/3 1 635 858
2/3 E 970 10
2/3 E 24 50
2/3 E 139 -

2/3 989 336
2/3 231 100
2/3 E 766 _

2/3 289 _

2/3 513 100
2 / 2 159 _

2/3 E 128 _

1/4 E 48 _

2/3 E 79 -

1/4 E 160 150
1/4 E 99 -

1/4 E 1 425 100
1/4 E 282 -

1/4 E 40 _

1/4 E 42 _

1/4 150 100
1/4 E 198 50
2/2 E 63 -

1/4 E 182 250
1/4 E 273 _

loca l  E 164 —

loca l  E 137 _

widening E 182 5
2/2 E 64 _

1/4 E 275 175
2/3 E 1 2 2 1 _

1/4 E 441

2/3 E 98
widening E 57 -

2/3 E 284



2.

1969 Estimated Cost
P roposed (10 0 0 *s)

S c h e m e lanes * _ c 1 2 3 P

Wenmer Pan Rd (36) 2/2 E ) 2508 150
Heidelberg Rd (north) (37) 2/3 E )
Old P re to r ia  Rd (38)

/
50 160

Simmonds Street (39) 1/3 E 33
Road under E/W m otorway  M2 (40) 1/4 E 206
Garden - Bel lav is ta  (41) 1/4 E 715
Mara isburg  Road (42) 2/3 E 557
Muldersdr i f t  (43) 2/3 983
Main Rd - M e lv i l l e  - Windsor (44) 2/3 365 300
B ar ry  Her tzog  Real ignment & Owl (45) 2/3 776 916
Annet - Solomon (46) 2/3 470 100
Solomon St Br idge  (47) 2/3 2418 572
Kitchener Ave  (48) 2/3 559 200
Earp - Webber (49) 2 / 2 474
Webber - West - Usher (50) 1/4 257 _

9th/8th St Orange Grove  (51) End connection 15 200
Oxford Rd/Victor ia  Ave  (54) Widening 1 1 1 30
Loveday St Scheme (busway) (53) 1/3 1253 1000
Central Rd Fordsburg  (54) 1/4 174
Li l ian  Rd (55) 1/4 156
Houghton Dr ive  F l y o v e r  (56) 1/4 250 66

T otal R26264 R6343
Tota l  land costs 6343
Grand total 1970 - 1975 R32607

1. E - on exist ing Ten  Year  M a jor  Roads P r o g r a m m e

2/3 = two 3-lane carr iageways ;  1/4 = one 4-lane ca r r iagew ay

2. C = construction ; P  = p roper ty

3. Numbers in brackets r e f e r  to F igu res  4. 9 & 8 . 1



Appendix

TA B LE  A3 : MAJOR ROAD CONSTRUCTION P ROGRAMME
PERIOD 1975 1980

1969 Estimated Cost

S c h e m e
Proposec|

Lanes c 2 P 2

Main Ree f  Road (East) (57)^ 2/3 E 1332 179
Carse  O 'G ow r ie  (58) 1/4 E 171 50
North v iew  Rd (59) 1/4 E 92 9
Durham - Zuid Sts (60) 1/4 E 230 326
Club St (61) 1/4 E 414 -

Jules (62) 2/3 E 1369 -

Linden Rd - 3rd A v  (63) 1/4 E 619 1
Bertha - West St Link (64) 2 / 2 2960 572
Clarendon P L  Yord  Rd (65) 2/3 183 600
Boundary Rd ( 6 6 ) 1/4 108 15
Fortesque - Elm (67) 1/4 48 48
Voorhout St Ext ( 6 8 ) 1/4 498 2209
Col l in  Expressway  (69) 2/3 766 1300
Rosettenvi l le  Rd - Tu r f  Rd (70) 2/3 538 50
Rosettenvi l le  Rd (north) (71) 1/4 349 -

T roye  St - Spring St (72) 1/4 2 10 579
Hulbert Rd - He ide lberg  Rd Link (73) 1/4 200 28
Tur f  Club St - South Rd Link (74) 2/3 339 524
Queen St Kensington (75) 2/3 593 1276
Queen St - Cleveland Rd link (76) 2/3 411 428
Ri f le  Range (77) 2/3 513 763
R i f le  Range Rd - Quaggashoek link (78) 2/3 418 100
Cotswold (79) 1/4 2 2 2 _

11th Ave  Houghton (80) 1/4 228 -

Athol Oaklands & Ext. (81) 1/4 467 74
Cheltondale Oaklands Link (82) 2/2 & 2/3 363 833
Johannesburg Rd P r e to r ia  Rd

Lyndhurst (83) 1/4 564 200
Jeppe St - Avenue Rd L ink/Bree  St 

1 way (84) 1/4 360 347
Alamein  Webb Tur f  Club (85) 1/4 428 _

Third  A ve  The H i l l  ( 8 6 ) 1/4 285 —

Fawcus St (87) 1/3 232 149
Pirn St Extension ( 8 8 ) 1/4 & 1 / 2 2 10



T A B L E  A3 (cont)
1969 Estimated Cost

S c h e m e
r roposed j

lanes c * 2 3 _ P 2

H arrow  Rd - Abe l  Rd F ly o ve r  (89) 300 176
Queen Elizabeth Dr - M e l l e  St link (90) 50 _

Klein St F lyove r  (91) 1/4 565 _

T otal R16768 R10835
Tota l  land costs 10835

Grand Tota l  1975 - 1980 R27603

^ On existing Ten  Year  M a jo r  Roads P r o g r a m m e  

2/3 = two 3-lane carr iageways ;  1/4 = one 4-lane car r iagew ay

2. C = construction; P  = p roper ty

3. Numbers in brackets r e f e r  to F igures  4. 9 & 8 . 2



Appendix

T A B LE  A 4 : MAJOR ROAD CONSTRUCTION PROGRAMME
PERIOD 1980 to 1985 ' ------------------------

S c h e m e

3Civ ic  Centre Roads (92)

K im ber ley  Road (south) (93)

K im ber ley  Road (north) )94)

Oxford Rd (Realignment) (95)

M 6 - Simmonds St Link (96)

Rosherv i l l e  Expressway  (97)

South Rand Road (98)

R i f le  Range Road (99)

Shakespeare Rd (100)

X av ie r  St (101)

West Turf fonte in Expressway  (102) 

Turf fonte in Rd (103)

Long Rd (104)

8th St Newlands (105)

Tana - Je l l icoe  Link (106)

Je l l icoe  Ave  (107)

11th Ave ,  Ivy, Louis Rds (108)

C a r r  St Spur (109)

May Road Widening (110)

Jan Smuts Viaduct (111)

Tu r f  Club St (112)

T ro y e  St Spur (113)

South Road (west )  (114)

South Road (east )  S K l ip r i v i e r s b e r g  (115) 

South K l ip r i v i e r  sberg  (116)

M a r jo r i e  St (117)

Marsha l l  - M R  Road link (118) 

Kangnassie (119)

T otal

Tota l  land costs 

Grand To ta l  1980 - 1985

1969 Est imated Cost
P roposed  (ÍOOO^)

L a n e s  ^ c * 2 3

E 1042 _

2/3 E  ) 

2/2 E  j

543 -

2/3 720 500

1/4 508 970

2/2 1105 266

2/2 1047 -

2/2 1013 -

1/4 108 -

1/4 194 -

2/3 1290 703

2/3 418 -

1/4 531 865

1/4 205 185

2/2 796 2159

2/3 255 -

1/4 496 789

1/4 866 1211

2/3 266 845

2/2 3286 50

2/2 265 50

2/3 540 77

2/3 102 -

1/4 619 -

2/3 156 -

1/4 131 277

1/3 102 282

1/4 240 

R 1 6 8 4 4  

R  9229 

R 2 6 0 7 3

R  9229

* ^  en Y ear M a jo r  Roads P r o g r a m m e
5 ~ two 3-lane car r iageways  ; l/4=one 4-lane ca r r ia gew ay

2. C -  construction; P  = p roper ty
3. Numbers  in brackets r e f e r  to F igures  4. 9 & 8 . 3
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T A B L E  A5: C IT IES  WHICH HAVE  R A IL  R A P ID  TR A N S IT  SYSTEMS

City

Population
m

( 0 0 0 )
Route

M iles
per

m il l ion  population

Athens 1852 15.9 8 . 6
Baku 1137 1 . 1 1 . 0
Barcelona 1696 1 1 . 2 6 . 6
Berl in  ( W ) 2 2 0 1 57 25. 9
Boston 3177 40. 9 1 2 . 9
Budape st 1928 2. 3 1 . 2
Buenos-A ires 7000 19.6 2 . 8
Chicago 6591 85. 4 13. 0
Cleveland 1958 14. 9 7. 6
Essen 728 2 2. 7
Glasgow 1018 6. 5 6. 4
Hamburg 1856 47. 2 25. 4
K iev 1332 5.9 4. 4
Leningrad 3641 15. 2 4. 2
Lisbon 813 5. 3 6. 5
London 8186 244. 2 29. 8
Madrid 2558 20. 7 8 . 1
Milan 1661 9. 0 5. 4
Montreal 2260 14. 9 6. 6
Moscow 6423 80. 8 1 2 . 6
Nagoya 1935 6. 1 3. 1
New York 1 1 2 6 0 237 2 1 . 0
Osaka 3156 2 0 . 1 6. 4
Oslo 484 16. 6 34. 3
P a r is 7369 127. 1 17. 2
Philadelphia 4617 28. 9 6. 3
Rome 2417 6 . 8 2 . 8
San F ran c is co^ ’ 2894 73. 9 25. 6
Stockholm 1179 35. 7 30. 3
Tbilisi 805 6 . 2 7. 7
T okyo 11370 51. 3 4. 5
T oronto 1989 14. 5 7. 3
Vienna 1640 1 0 . 2 6. 2

1. Data obtained f r om  "M anchester  Rapid T rans i t  Study" Volume 1 Sept. 1967
2. Under construct ion



T A B L E  A 6 : P U B L IC  T R A N S P O R T  CO N STR U C T IO N  PR O G R A M M E

S c h e m e

1 9 7 0  - 1 9 7 5

Inter im Schemes

North -west  bus pro jec t  

P r i tchard  St Terminus 

Southern busway & terminus 

Rai l  Rapid (p re l im inary )  

Tota l  fo r  1970 - 1975

E s t i m a t e d
in 1969

r  . 1 Cj2_£.t.

R0. 20m 

R4. 00m 

R l .  50m 

R2. 00m 

R7. 70m

1 9 7 5  - 1 9 8 0

Rail  rapid R60. 00m

1 9 8 0  - 1 9 8 5

Rail  rapid R62. 00m

4

t



a
T A B L E  7 : PROPOSED CO U NCIL  PA R K IN G g a r a g e s

No. Capital Cost ( R 1 000»s)
D istr ic t  Garage Spaces Construction Land*'

L o n g - P e r i o d

30 West & Pres iden t  Sts 2000 2400 owned
Abatto ir 1500 1350 owned
Bree/Malherbe  Sts 1000 900 440
May Street 600 540 1 1 0
Anderson/Wolhuter Sts 1000 1000 600

6 10 0 6 19 0 1150
40 De Kor te/Henr i  Sts 750 675 acquired
41 Jorissen/Simmonds Sts 850 765 acquired

Mel le/Smit  Sts 600 540 acquired
Smit/Harr ison Sts 600 540 acquired
Hoofd St 1000 1300 owned

Tota l  40 & 41 3800

42 Berea  Park 430 559 owned
Esse len/C la im  Sts 300 270 acquired
Leyds/C la im  Sts 300 270 acquired

1030 1099

Caro l ine/O l iv ia  Sts 300 270 acquired
Tota l  42 1330 1369

43 Kazerne  2 extension 540 in hand owned
Kazerne  3 850 765 owned

44 Mooi/Jeppe Sts 640 592 844 E
Jack M incer  Extension 400 520 owned
End St Park 700 9 10 owned

45 W em m er  Garage 3500 3500 owned
Hall  St 2000 1800 500

46 Anderson/Nugget Sts 1000 900 412 E
Bantu Sports Ground 2500 2500 owned
Wright Boag 500 650 owned

Tota l  43 to 46 11240 12137 1256



/f
T A B L E  7 (cont. )

No. Capital Cost ( R 1 0 0 0 's )
Distr ict  Garage Spaces Construction Land ̂

47 Webber Street 1500 1350 120

48 Selby ove r  S. A. R. sidings 1200 1440
Rosettenv i l le  Rd 1500 1350 120
Loveday  St Extension 12 0 0 1080 120

Tota l  47 & 48 5400 5220 360

50 Rockey/Sherwel l  Sts 600 540 294 E
E r r o r  St 850 765 2 2 2

60 Mia Mia 1500 1350 owned
Gil f i l lan 600 540 owned

Tota l  50 & 60 3550 3195 516

M e d i u m  - P e r i o d

42 Esselen/Edith Cave l l 140 140 Exprop.

43 A tw e l l  Gardens 400 520 owned
Pr i tchard  St 600 555 bus term

nus
44 Market/M oo i  Sts 640 592 1082

45 Marsha l l  Square 600 780 owned
Vanderb i j l  Extn 400 250 owned
Market/Kort 600 540 1300

Tota l  43 to 45 3240 3237 2382

R e s i d e n t i a l G a r a g e s

42 Jager St 250 225 acquired
Gold re ich/Cla im 200 180 acquired
P ie t e r  sen/T wist 300 270 376

Tota l  42 750 675 376

Grand Tota l 354+6" 9SL3
35+65- 6040

F i r s t  notice of expropriat ion has been served  on owners*



TA B LE  3-3-1* : PARKING GARAGE CONSTRUCTION PROGRAMME :

PERIOD 1970 to 1975

C a p i t a l C o s t  ( R 1 0 0 0

i s t r i c t G a r a g e Construction

30 West & P res iden t  St 2400
30 May St 540
30 Anderson/Wolhuter St 1000
40 De Korte/Henr i  St 675
41 Jorissen/Simmonds St 765
41 Mel le/Smit  St 540
42 Berea Park 559
42 Leyds/C la im  St 270
44 Mooi/Jeppe St 592
45 W em m er  Garage 3500
46 Anderson/Nugget St 900
48 Rosettenv i l le  Rd 1350
50 Rockey/Sherwel l  St 540
60 Mia Mia 1350
42 Esselen/Edith  Cave l l 140
43 Atw e l l  Gardens 520
45 Marsha l l  Sq. 780

Parktown (park & r ide) 3250
T ro jan  (park & r ide) 4050

T otal 23721

Tota l  land costs 2380
Grand Total 1970 - 1975 2 6 1 0 1



>9 7
T A B L E  : P A R K IN G  G A R A G E  C O N S T R U C T IO N  P R O G R A M M E  :

P E R IO D  1975 to 1980

C a p i t a l  C o s t s  ( R 1 0 0 Q » s )

G a r a g e  Construction

30 Abatto ir 1350
30 Bree/M alherbe  St 900
41 Smit/Harr ison St 540
42 Esse len/C la im  St 270
4 Caro l ine/O l iv ia  St 270
43 Kazerne  3 765
44 £•*.& $1• Fo. .'k 910
45 Hall  St 1800
46 Wright Boag 650
47 Webber St 1350
48 Loveday  St Extn 1080
50 E r r o r  St 765
60 Gil f i l lan 540
44 Market/Moo i  St 592
45 Market/Kort  St 540
42 Jage r r  St 225
42 Goldre ich/Cla im 180

T otal 12727
Tota l  Land Costs 3784

Grand Tota l  1975 to 1980 16511



T A B L E  >3G- : P A R K IN G  G A R A G E  C O N S T R U C T IO N  P R O G R A M M E
P E R IO D  1980 to 1985

C a p i t a l  C o s t s  ( R 1 0 Q Q » s )

D i s t r i c t G a r a g e Construction

41 Hoofd St 1300

44 Jack M incer  Extn 520

46 Bantu Sports Ground 2500

48 Selby over  S. A .  R. Sidings 1440

43 P r i tchard  St 555

45 Vanderb i j l  Extn 250

42 P ie te rs en /T w is t  St 270

Houghton Golf  Course (park & r ide)  1800

Y eov i l l e  "  "  £,39

San Souci "  "  1350

Pa rk v iew  11 "  2700

Rosettenv i l le  Corner  "  "  3600

M ay fa ir  "  "  1950

Ber t ram s  "  "  1350

Jeppe "  "  900

Tota l  21115

Tota l  Land Costs 1376

Grand Tota l  1980 to 1985 22491



T A B L E  A l l  : E S T IM A TE D  A V E R A G E  E X P E N D IT U R E  ON CARS

Fixed  Charges 1 .

Loss  of  interest  6% p. a. on or ig ina l  cost 
L icence  fee3 
Reg is tra t ion  fee  
Insurance2

Depreciat ion

Tota l  f ixed charges ove r  6 years  
A ve rage  annual f ixed cost

Annual Running Cos ts^

Pe tro l^  400 gal.Oil 2
Lubricat ion
Tyres^
Serv ic ing  and adjustments2 
Replacements etc. ^

Expenditure at rates:  

Exist ing Proposed

788
108

4
470

1629

2999 
R 500

156
11
3

30
44
89

827
348

4
470

1738

3387
564

164
11
3

30
44
89

R 333 R341
Grand Tota l  Annual Cost R 833 R905

Cars in White ownership mid 1969 = 180 400
Tota l  expenditure per  year 150m R163m
Without growth of cars  to 1985 i. e.
180 400 cars over  15 yea rs .  Tota l  expenditure R2 250m R2 440m

W ith growth of cars  to 1985 (Est imated  average  
257 000) - Tota l  expenditure R3 210m R3 490m

1 .

2.
3.
4.
5.

Based on present ave rage  new car cost of R2 189 and resa le ,  6 years  later 
fo r  R560. F ro m  "The  M o to r is t "  July 1969 page 47.
F rom  "The  M o to r i s t "  July 1969 page 47.
Based on R18 at present and R58 proposed.
Based on 10 000 m i les  per  year  and 25 mpg.
Based on average  of 39c at present and 41c proposed. Equivalent to 
about 70% regular  and 30% prem ium petro l .

f
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