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The existence of large regional shopping centers in South Africa is a rela
tively recent occurrence. As the scale, diversity, and number of all sizes 
of centers expanded, it became increasingly apparent that the applicability 
of overseas, particularly U.S., traffic design data often used should be 
tested. A different life-style and different hours of operation dictated that 
design standards for South African conditions needed to be reconsidered. 
This report summarizes such research. 

•SHOPPING CENTERS in the Pretoria-Johannesburg metropolitan region were surveyed 
(Table 1). The classification ofcentersfollowsthatcommonlyused(6); however, the scale 
is not of the same magnitude. Neighborhood centers are dominated by a supermarket and 
have less than 45,000 ft2 ( 4180 m2

) of gross leasable floor area. Community centers 
are dominated by a department store and have from 45,000 to 200,000 ft2 (4180 to 
18 580 m 2

) of gross leasable area (GLA). Regional centers have two or more depart
ment stores with over 300 ,000 ft2 (27 870 m2

) of GLA. Hours of operation were generally 
8:30 to 5:30 on weekdays and 8:30 to 1:00 on Saturdays. Surveys were normally con
ducted from a half hour before opening to a half hour after closing. Transit users and 
walk-in trade were negligible at all centers. The distinction between shopping and 
convenience goods followed the usual designation (2). Convenience goods include items 
purchased frequently and regularly such as food, drugs, and hardware. Shopping 
goods are items purchased selectively such as furniture, appliances, clothing, and 
jewelery. All indexes were related to GLA. 

The traffic planner is mainly interested in two sets of shopping center activity 
values. One set measures the center activity during the street peak period and the 
other measures activity during the peak period of the center itself. The afternoon 
street peak period for the most part coincides with the weekday shopping peak period. 
Trip generation figures for this hour on an average weekday are needed to evaluate the 
effect of shopping center traffic on street traffic. (Some planners might prefer a peak 
weekday.) 

The general sales patterns for South Africa indicate typical peak shopping activity 
at the end of each month and shortly before Christmas. The highest and lowest end
of-month peaks occur the week prior to Christmas and the last week in January, re
spectively. It was therefore assumed that center peak values of interest to the de
signer would fall within the range of values found for these 2 weeks. Such surveys 
would determine the high and low extremes of these peak design values. 

STUDY FINDINGS 

Design Day 

Tables 2 and 3 give comparisons of various characteristics for the 2-week-long sur
veys and show that Thursday is the nearest to an average weekday for survey purposes. 
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Table 1. Shopping center statistics. 

Gross Percentage 
Leasable of GLA for 
Area Shopping 

Shopping Center Classification (ft') Goods 

A. Glenfair Neighborhood 27,450 20 
B. Superand Neighborhood 37,030 40 
c. Waterkloof Neighborhood 43,530 40 
D. Esperanto Community 47,360 60 
E. 'Bryanston Community 52,630 70 
F. Killarney Community 72,560 50 
G. Rand Park Community 105,000 40 
H. Southdale Community 122,920 80 
I. Hyde Park Community 123,890 80 
J. Kempton City Regional 316,670 60 
K. Sandton City Regional 344,440 80 

Note: 1 ft2 = 0.09 m2 • 

•No parking layout designated. I> Allows tor future expansion. 

Table 2. Weekly variation in daily trip generation and percentage of traffic. 

Characteristic Mon. Tues. Wed. Thur. Fri. Sat. 

Daily trlJl 11cnerntfon (ll'i1;tt;/ l,OOO ft ' of GLA) 
Community center, Dec. 18-23, 1972" 65 .4 75.5 70.5 73.6 95.2 63.9 
Community cenler, Jan. 29 -Feb. 3, 1973' 57.4 59.8 64.0 62 .6 75.6 67.8 
Regional center J, Dec. 18-23, 1972 30.9 33.0 34.0 34.4 45.6 24.4 
Regional center J, Jan. 29-Feb. 3, 1973 24.8 23. 7 24.6 23.8 26.2 23.8 

Percentage of lo!.nl weekly traf!ic 
Community cnntcr, Dec. 18-23 , 1972" 14.9 17.0 15.9 16.5 21.3 14.4 
Community center, Jnn. 29-Fob. 3, 1973b 14.8 15.5 16.5 16.2 19.5 17.5 
Regional center J, Dec. 18-23, 1972 15.3 16.3 16. 8 17.0 22.6 12.0 
Regional center J, Jan. 29-Feb. 3, 1973 16.9 16.1 16. 7 16.2 17.8 16.2 

Note: 1 ft2 = 0.09 m2 • 

•unweighted average of centers G, H, and I. hLJnweighted average of centers G and H. 

Table 3. Weekly variation in peak-hour trip generation and parking accumulation. 

Characteristic Mon. Tues. 

Peiik-hou1· trip genernlicJn (h'lps/ 1.000 ft 2 of GLA) 
9,6 
8.4 

Community center. Dec. 18 -23, 1972' 9.3 
Community center, .Jan. 29 -Feb. 3 , 1973' 8.0 
Regional center J, Dec. 18-23, 1972 4.2 4.4 
Regional center J, Jan. 29-Feb. 3, 1973 4.0 2.9 

Maximum parking accumulation index (vohicles/1,000 ft' of GLA) 
4.0 
2.4 

Commm1ity center, Dec. 18-23, 1972• 4.8 
Commun.tty center, Jan. 29-rcb. 3, 1973• 2.2 
Regional center J, Dec. 18-23, 1972 1.3 2.0 
Regional center J, Jan. 29-Feb. 3, 1973 t.1 1.0 

Note: 1 ft 2 = 0.09 m2
• 

aunweighted average of centers G, H, and I. bLJnweighted average of centers G and H~ 

Table 4. Traffic characteristics for an average weekday. 

Trip 
Daily Trip Generation 
Generation a During Center 
(trips/ Peak Hour 
1,000 ft' Shopping Center (trips/1,000 ft2 Street 

Center of GLA) Peak Hour of GLA) Peak Hour 

Neighborhood 
A 118.6 4:30 to 5:30 21.6 4:45 to 5:45 

Community 
D 60 .0 4:45 to 5:45 9.6 4 :30 to 5:30 
E 57. 7 1:30 to 2:30 6.9 4:30 to 5:30 
G 67.6 2:45 to 3:45 8.9 4:45 to 5:45 
H 63.3 4:15 to 5:15 9.0 4:30 to 5:30 
I 46.4 4:00 to 5:00 6.1 4:45 to 5:45 
Average 59.0 8.1 

Regional 
J 22 .4 4:15 to 5:15 3.4 4:30 to 5:30 

Note: 1 ft 2 = 0.09 m2
• 

"Refers to the lO·hour period from 8 :00 a.m. to 6:00 p,m, 

Wed. Thur . 

8.8 9.8 
8.4 8.6 
4.6 4.8 
3.1 3.1 

4.1 4.8 
2.6 2.5 
2. 1 1. 9 
1.1 1.0 

Shopping Center 
Trip Generation 
During Street 
Peak Hour 
(trips/1,000 ft' 
of GLA) 

21.3 

9.3 
6.6 
7.8 
8.8 
4.7 
7.4 

3.4 

Present 
Parking 
Index 
(spaces/ 
1,000 ft 2 

of GLA) 

6.6 . -
2.3 

11.9' 
5.6 
5.4 
6.9 
6.5 
4.6 
3.8 
6.7 

Fri. Sat. 

13,l 17.0 
10,4 17.3 
5.8 5.9 
3.9 5.9 

5.1 5. 7 
2.9 5.4 
3.4 2.5 
1.1 2.9 
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The last Saturday in January followed an end-of-month payday. On this day about the 
same number of cars used the centers as on any weekday in that week but in fewer hours. 
Also the Saturday at the end of January gave the same hourly trip generation intensity 
and parking accumulation as any day prior to Christmas. Activity on the Saturday fol
lowing an end-of-month payday was further tested by conducting vehicle counts at four 
centers on all Saturday mornings during a 2-month period. These counts showed that 
the end-of-month Saturday was indeed the busiest and that there was little variation be
tween end-of-month Saturdays. 

These findings led to the decision to use any normal Thursday as a representative de
sign day of average weekday conditions at shopping centers and the Saturday at the end 
of any month as a design day for access and parking requirements. 

Average Weekday 

Data from surveys conducted on Thursdays are given in Tables 4 and 5. (Shopping 
center J was the only regional center surveyed on a weekday. Because its market area 
was not yet fully developed, there are some doubts about the survey values.) Figure 1 
shows the average variation in shopping center traffic flow during a weekday at com
munity centers D, E, G, H, and I. Figur e 2 shows the daily variation in parking ac
cumulation for a weekday at the same community centers, and Figure 3 shows the shop
ping center trip generation during the street peak hour versus GLA. 

Daily tr ip gene r ation r ates for a weekday at community cente r s varied from a high 
of 95 .2 t r ips per 1,000 ft2 (9 3 m2

) of GLA in the week before Christmas to au aver age 
of 59.0. In compar ison with U.S. values, Keefer (1) found an average of 16.08 h·ips 
per 1,000 ft2 of GLA, LARTS (2) found a value of 46tr ips pe r 1,000 ft2 of GLA for com
munity centers, and Miller (3)found a range of 45 to 101 trips per 1,000 ft2 for three 
community centers. Daily trtp generation rates for South Africa appear to be generally 
higher than those for U.S. centers. 

For most centers studied, the shopping center and weekday afternoon street peak hours 
tend to coincide. From Figure 2 a range ofvaluesfor streetpeak-hourtrip generation 
for different center sizes can be determined. This trip generation tends to decrease 
as center size increases. The average value found for community centers was 7.4 peak
hour trips per 1,000 ft2 (93 m 2

) of GLA for a s treet peak per i od between 4:30 and 5:45 
p. m . with an approximately 50-50 directional split in s hopping center tr affic. 

For an average weekday the trip generation r ate at community cente r s was 8. 1 
trips per 1,000 ft2 (93 m2

) of GLA for a cente1· peak occuri· ing between 1: 30 and 5:45 
with an approximately 50-50 directional split. 

Vehicle occupancy was lowest in the morning and increased in the afternoon after 
schools were out. Vehicle occupancy for a weekday averaged 1.6 for neighborhood 
and community centers and 1.8 for regional centers. 

For an average weekday the daily trip generation rate for service vehicles was 6.0, 
4.3, and 2.4 trips per 1,000 ft2 of GLA for neighborhood, community, and regional 
centers respectively. The trip generation rate for the peak hour of service vehicle 
activity on an average weekday was 1.2, 0.7, and 0.3 trips per 1,000 ft2 of GLA for 
neighborhood, community, and regional centers respectively. The peak period for 
service vehicle activity occurred between 11 a. m. and 1 p. m. with a directional split 
of approximately 50-50. The service vehicle activity during the street peak period is 
minimal. 

On an aver age weekday the average maximum par king accwnulat ion index was 0.3, 
O .2, and 0 .1 vehicle per 1,000 f t2 of OLA for neighbo1:hood, community and r egiollal cen
ters respectively. The peak accumulation could be expected to occur between noon and 
2 p. m. Parking duration increased only slightly from neighborhood to regional centers 
and averaged about 30 min. 

Sixty percent of the peak accumulation of service vehicles required a loading dock 
with a preferred height of 3 ft 6 in. (1.1 m). Less than 6 percent of service vehicles 
at all centers were tractor-trailers. Seventy-four percent of the service vehicles were 
between 13 and 26 ft (3.9 and 7 .9 m) long; 18 percent were less than and 8 percent were 



Table 5. Parking characteristics for an average weekday. 

Maximum 
Parking Time of Parking 
Accumulation Peak Parking Turnover 
Index (vehicles/ Parking Duration (vehicles/ 

Center 1,000 ft' of GLA) Accumulation (min) stall/day) 

Neighborhood 
A 3.2 10:30 22 9.0 

Community 
D 3.4 3:15 41 1.8 
E 2.8 12:30 34 3.4 
G 5.2 3:00 50 5.1 
H 2.7 1:15 44 4.9 
I 3.4 Noon 42 5.0 
Average 3.5 42 4.0 

Regional 
J 1.1 4:45 94 3.0 

Note: 1 ft2 "" 0.09 m2
• 

Figure 1. Variation in shopping center traffic flow for a weekday at a community center. 
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Figure 2. Variation in parking accumulation for a weekday at a community center. 

z 
0 

~ 
...I 
:::> 

100 

80 

60 

:::; 40 
:::> 
8 
<( 

~,_,_ 
20 

·"" I 
i 

,,.- I/ 

j 
I 

If 
,I 

I 
i 
i 
i 

I 
8 9 10 11 
TIME QUARTER HOUR ENDING 

,I"""' ·~ ·' ·--._,, ....... ........ I ......... 

\ r · I \ \ L/ \ 

\ 

AVERAGE OF FIYE CENTRES D. E. G, H. 

12 13 16 17 

\ 
\ 
\ 
\ 

&I 

85 

\ 
\ 

18 



86 

Figure 3. Variation in weekday shopping center trip generation versus size of center. 
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Table 6. Traffic characteristics for 
a design Saturday. 

Table 7. Parking characteristics for 
a design Saturday. 
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60 60 80 

Center 

Neighborhood 
A 
B 
c 
Average 

Community 
F 
G 
H 
I 
Average 

Regional 
J 
K 
Average 

" 

~ 
© 

100 

Daily Trip 
Generation 
(tcips/ 
1,000 ft' 
of GLA) 

102. 7 
47.5 
63.9 
71.4 

66.5 
55.6 
80.1 
46.8 
62.2 

23.8 
28. 7 
26.2 

Note: 1 ft 2 = 0.09 m2 , 

Maximum 
Parking 
Accumulation 

K 

r» 

200 300 

Trip 
Generation 
During Center 
Peak Hour 
(trips/1,000 ft 2 

of GLA) 

27.4 
13. 7 
17.4 
19.5 

17.4 
13.7 
20.9 
19.6 
17.9 

5.9 
7.9 
6.9 

Time of 
Peak 

Index (vehicles/ Parking 

400 

Center 1,000 ft 2 of GLA) Accumulation 

Neighborhood 
A 5.6 10:45 
B 3.8 Noon 
c 5.5 11:15 
Average 5.0 

Community 
F 5.8 10:45 
G 3.6 12: 15 
H 7.3 11:30 
I 5. 7 11:15 
Average 5.6 

Regional 
J 2.9 11:15 
K 5. 7 11:15 
Average 4.3 

Note: 1 ft 2 = 0.09 m2 • 

·-i--

600 

Peak Hour for 
Shopping Center 
Traffic 

11 :45 to 12 :45 
11:30 to 12:30 
10:15 to 11:15 

10:15 to 11:15 
10:30 to 11:30 
11 :30 to 12 :30 
10 :30 to 11 :30 

10:30 to 11:30 
10 :30 to 11 :30 

Parking 
Parking Turnover 
Duration (vehicles/ 
(min) stall/day) 

15.5 
19 
38 12.6 
28 14.0 

62 6.4 
4.0 
6.2 

47 5.0 
54 5.4 

3.1 
91 2.3 
91 2.7 
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more than this range. In loaded height, 29 percent were less than 6.5 ft (1.9 m), 50 
percent were between 6.5 and 10 ft (1.9 and 3 m), and 22 percent were more than 13 
ft (3.9 m). In terms of gross vehicle weight, 50 percent of the service vehicles were 
between 11,000 and 33,000 lb (4990 and 14 970 kg), 43 percent were less than 11,000 lb, 
and 7 percent were more than 33,000 lb. 

Design Saturday 

Data from surveys conducted on end-of-month Saturdays are given in Tables 6 and 7. 
Figure 4 shows the variation in shopping center traffic flow on such a design Saturday 
at community centers. Figure 5 shows the daily trip gener ation rate versus GLA and 
again illustrates the decreasing daily generation rate with increasing center s ize. 
Figure 6 shows how the design Saturday peak tr ip gener ation ra te decreases with in
creasing center size, and Figure 7 shows the daily variation in parking accumulation 
at community centers. Figure 8 shows the variation in parking index with center size. 

Figure 7. Variation 
in parking 
accumulation for 
a design Saturday 
at a community 
center. 
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Average values for daily trip generation of 71.4, 62.2, and 26.2 trips per 1,000 ft 2 

(93 m 2
) of GLA were found for neighborhood, community, and regional centers respec

tively. For a design Saturday, t he peak tJ:ip generation rates are 19.5, 17.9, and 6.9 
trips per 1,000 ft2 of GLA for neighbor hood, community, and regional. centers respec
tively. The shopping center peak period occurs from 10:00 a. m. to 12:30 p. m. with 
an approximately 50 -50 directional split. 

For a design Saturday the average maximum parking accumulation index was 5.0, 
5.6, and 4.3 spaces per 1, 000 ft2 (93 m 2

) of GLA for neighborhood, community, and 
regional centers respectively. For the middle range of centers, the data support the 
Urban Land Institute value of 5.5 spaces per 1,000 ft2 of GLA found for U.S. centers. 
Because data are lacking for centers at the ends of the size scale, Figure 8 and Table 
5 include the authors' recommendation of higher parking index values for smaller cen
ters and lower values for larger centers (4, 5). The peak demand can be expected to 
occur between 10:45 a . m. and 12:15 p. m. - -

Parking duration on a Saturday averaged 28 min for neighborhood centers, 54 min for 
community centers, and 91 min for regional. centers. The short duration and high gener
ation rates for neighborhood centers lead to a daily turnover rate for Saturday of 14.0 
vehicles per stall. Community centers show a turnover of 5.4 vehicles per stall and 
regional centers 2. 7 vehicles per stall. Higher daily generation rates for South African 
centers cause the daily turnover rates to be proportionately higher than U.S. values. 

Vehicle occupancy increased through the morning. Vehicle occupancy was 1.8 for 
neighborhood and community centers and 2.0 for regional centers, slightly higher than 
for weekdays. 

SUMMARY 

Certain South African shopping center traffic characteristics correlate very well with 
U.S. data, but others do reflect local life-style differences. 

Any normal Thursday seems to provide acceptable average values of typical week
day shopping center traffic characteristics. The pre-Christmas shopping peak is well 
represented by any end-of-month Saturday and any such Saturday can be used as a de
sign day for access and parking requirements at shopping centers. 

For an average weekday the shopping center peak generally coincides with the after
n oon street peak hour . The ve hicle t r ip generation rate during this p. m. street peak 
hour is important in determining the effec t of shopping center traffic on street traffic. 
F or a c ommunity center the value of 7.4 trips per 1,000 ft 2 of GLA was found. Vehicle 
occupancy was 1.6 persons per vehicle, parking duration 42 min, and parking turnover 
4.0 vehicles per stall per day. 

For an end-of-month Saturday the shopping center peak-hour trip generation is im
portant for the design of access points. The maximum parking accumulation index is 
necessary for det~rmining the requir ed number of parking spaces. For a community 
center the peak-hour t r ip gener ation nte is 17 .9 trips per 1,000 ft2 of GL A and the 
m a.'Cimum parking accwn ulation index is 5.6 vehicles per 1,000 ft2 of GLA. Vehicle 
occupancy was 1.8 persons per vehicle, parking duration was 54 min, and parking 
turnover was 5.4 vehicles per stall per day. 
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