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EXECUTIVE SUMMARY 

 

This report contains a Traffic Impact Assessment undertaken for the following: 

 New residential development on Erf 1211 Pierre van Ryneveld Extension 2. 

 The site is situated at 21 Klopper Road in Pierre van Ryneveld and is situated in the area of jurisdiction of the 

City of Tshwane Metropolitan Municipality. 

The development controls are summarised as follows: 

 Zoning  : "Res 3" 

 Height restriction : 3 storeys 

 Density  : 49 units/ha (maximum 165 dwelling units) 

A concept site development plan has been prepared for the applicant site. 

The proposed development will generate approximately 140 trips, during the weekday morning and weekday 

afternoon peak hour respectively. 

Access is from Klopper Road. 
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1. INTRODUCTION 

This report contains a Traffic Impact Assessment undertaken for the following development: 

 New residential development on Erf 1211 Pierre van Ryneveld Extension 2. 

 The site is situated at 21 Klopper Road in Pierre van Ryneveld and is situated in the area of jurisdiction 

of the City of Tshwane Metropolitan Municipality. 

The details of the developer involved with the development are: 

 PJJ van Vuuren Beleggings 

P.O. Box 555 

WAPADRAND 

0050 

Contact Person: Mr. R Van Vuuren 

Tel No.: 082 337 9567 

Email: rinalab@mweb.co.za 

This study was undertaken by traffic engineer: 

Mr. Louis du Toit, P.O. Box 8864, Verwoerd Park, 1453 

The traffic engineer has the following qualifications for undertaking Traffic Impact Studies: 

 Registered as a professional engineering technologist (Registration No. 200270072); 

 Baccalaureus Technologiae – Engineering Civil (Transportation) (1997); and 

 Experienced in the field of evaluating the traffic impact of developments. 

“I Louis du Toit, author if this traffic impact study, hereby certify that I am a professional traffic engineer 

(ECSA Registration No.: 200270072) and that I have the required experience and training in the field of 

traffic and transportation engineering, as required by the Engineering Council of South Africa (ECSA), to 

compile this traffic impact study/statement and I take full responsibility for the content, including all 

calculations, conclusions and recommendations made therein”. 

 

Signature:............................ 
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2. STUDY METHODOLOGY 

The traffic impact assessment was executed in accordance with the following guideline documents: 

 Committee of Transportation Officials (COTO), TMH 16, August 2012, South African Traffic Impact 

and Site Traffic Assessment Manual (Volume 1). 

 Department of Transport, 1995, Manual for Traffic Impact Studies. 

 Committee of Transportation Officials (COTO), TMH 17, September 2012, South African Trip Data 

Manual (Draft). 

The proposed development will generate more than 50 peak hour trips and the following procedure was 

followed in the execution of the study: 

 The extent of the study was determined by identifying the intersections in the vicinity of the 

development on which the traffic generated by the development may have a significant impact.  The 

target years and peak scenarios to be analysed were also determined, based on the land-use and extent 

of the development. 

 The existing traffic flow patterns were surveyed, where after the functioning of the intersections was 

analysed.  Recommendations were made on the need for road upgrades, without the development. 

 In the study, future traffic flow conditions were also taken into consideration, namely one target year, 

i.e. 5 years beyond the base year.  Given the existing traffic, volumes and assuming a growth rate, the 

expected target year were determined, where after the intersections were again analysed and 

recommendations were made on the future road upgrades required. 

 In addition to the proposed development, the study also took into consideration the impact of other 

developments (latent rights) already approved or submitted to the local road authority for approval.  For 

ease of reference, these developments will jointly be referred to as the other development or latent 

rights scenario. 

 The study also assessed the applicant site in terms of the Gauteng Transport Infrastructure Act. 

 Given the extent of the development and using the applicable trip generation rates, the expected number 

of trips that will be generated was determined. 

 The trip distribution of the traffic that will be generated by the proposed development was derived from 

the existing traffic flow patterns, the location as well as the potential market area of the development in 

relation to the road network.  For ease of reference the proposed development will be referred to as with 

or proposed development scenario. 
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 Given the trip distribution, the generated traffic was assigned to the road network together with the 

existing and estimated target year traffic volumes.  The functioning of the intersections were again 

analysed and recommendations were made on the need for additional road upgrading necessary, due to 

the proposed development. 

 As part of the study, the existing public transport infrastructure was also evaluated and where required 

upgrading to the existing infrastructure was recommended. 

The following documentations were also used as part of this study: 

 Institute of Transportation, 2nd Edition, Transportation and Traffic Engineering Handbook. 

 Akcelik and Associates (Pty) Ltd, 2011, Sidra Version 7.0. 

 Transport Research Board, 1994, Highway Capacity Manual. 

 Dr J Sampson, November 2015, AutoJ. 

 Committee of Transportation Officials (COTO), October 2005, National Guidelines for Road Access 

Management in South Africa (RAM) (Draft). 

 Committee of Transportation Officials (COTO), July 2011, South African Road Classification and 

Access Management Manual (Version 0.0). 

 City of Tshwane, July 2015, Road Master Plan. 

 City of Tshwane, Road and Stormwater Division, July 2015, Standard Construction Details and 

Design Standards for Roads and Stormwater Drainage Infrastructure. 

3. PROPOSED DEVELOPMENT 

3.1 DESCRIPTION OF PROPOSED DEVELOPMENT 

This traffic impact assessment was undertaken for the new residential development on Erf 1211 Pierre van 

Ryneveld Extension 2. 

The location of the proposed development is shown in Figure 1. 

3.2 EXISTING ZONING AND LAND USE RIGHTS 

The site is currently zoned “Res 3" in terms of the Tshwane Land Use Management By-Law, 2016.  Refer to 

details appended in Annexure A. 
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3.3 APPLICATION 

The development controls for the applicant site is summarised as follows (also refer to Annexure A): 

 Zoning  : "Res 3" 

 Height restriction : 3 storeys 

 Density  : 49 units/ha (maximum 165 dwelling units) 

A site development plan is appended in Annexure B. 

3.4 TIME FRAME OF DEVELOPMENT 

The development will be undertaken in a single phase, and it is anticipated that the full development will be 

completed within the next 5 years. 

4. STUDY AREA 

4.1 EXTENT OF STUDY AREA 

The study area for this application is shown in Figures 1 and 2, and is surrounded by the following streets: 

 To the north the site abuts Pienaar Road. 

 To the east the site abuts Van Ryneveld Avenue. 

 To the south and west the site abuts Klopper Road. 

4.2 LATENT LAND-USES AND DEVELOPMENTS IN STUDY AREA 

Given the low impact the development traffic will have on the adjacent road network, no latent rights were 

identified that could affect the outcome of this report. 

4.3 EXISTING ROAD AND STREET NETWORK 

The existing surrounding road network is briefly discussed hereafter (also refer to Figure 1 and 2).  Also 

refer to an extract of the Tshwane Road Master Plan appended in Annexure C. 

 Klopper Road is a single lane residential road.  The road is a Class 5 and falls under the jurisdiction of 

the City of Tshwane Metropolitan Municipality. 

 Dan Pienaar Road is a single lane road running in an east-west direction.  The road is a Class 

U4(b)_Collector (typical road reserve width = 20m) and falls under the jurisdiction of the City of 

Tshwane Metropolitan Municipality.  The City to confirm whether any road reserve widening is 

required along the northern boundary of the applicant site. 
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 Van Ryneveld Avenue is a single lane road running in a north-south direction.  The road is a Class 

U3_District distributor (typical road reserve width between 32 and 40m) and falls under the jurisdiction 

of the City of Tshwane Metropolitan Municipality.  The City to confirm whether any road reserve 

widening is required along the eastern boundary of the applicant site. 

 Canberra Road is a lane residential road and serves residential and a crèche to the east of Van Ryneveld 

Avenue and a shopping centre to the west of Van Ryneveld Avenue.  The road is a Class 5 and falls 

under the jurisdiction of the City of Tshwane Metropolitan Municipality. 

 Theron Street is a single lane road and is a main feeder route, between Van Ryneveld Avenue and 

Centurion.  The road falls under the jurisdiction of the City of Tshwane Metropolitan Municipality. 

4.4 INTERSECTIONS EVALUATED 

For the purposes of this study, the following intersections were analyzed (also refer to Figure 1): 

 Intersection 1: Dan Pienaar Road & Beyers Avenue - Stop controlled with priority on Dan Pienaar 

Road. 

 Intersection 2: Van Ryneveld Avenue & Klopper Road - Stop controlled with priority on Van Ryneveld 

Avenue. 

 Intersection 3: Van Ryneveld Avenue & Dan Pienaar Road - Stop controlled with priority on Van 

Ryneveld Avenue. 

 Intersection 4: Van Ryneveld Avenue & Canberra Road - 4-way stop control. 

 Intersection 5: Van Ryneveld Avenue & Theron Street - Traffic light controlled intersection. 

The above intersections were selected as it provides the main access to the study area and the additional 

development traffic will have the highest impact on these intersections.  In addition to the above 

intersections, the following new intersection is also evaluated as part of the study: 

 Intersection 6: Klopper Road & Grobbelaar Road/Site Access - Stop controlled with priority on Klopper 

Road. 
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5. SCENARIOS 

It is expected, that the development will generate more than 50 peak hour trips and the following traffic 

assessment scenarios were analyzed: 

 Scenario 1: Base year AM peak background traffic; 

 Scenario 2: Base year AM peak with development traffic; 

 Scenario 3: Target year AM peak background traffic; 

 Scenario 4: Target year AM peak with development traffic; 

 Scenario 5: Base year PM peak background traffic; 

 Scenario 6: Base year PM peak with development traffic; 

 Scenario 7: Target year PM peak background traffic; and 

 Scenario 8: Target year PM peak with development traffic. 

6. DESIGN PEAK HOURS AND PEAK-HOUR FACTORS 

6.1 DESIGN PEAK HOURS 

Given the trip generation characteristics of the proposed development, the peak demand is during the 

weekday morning and weekday afternoon peak hours of the adjacent road network.  The peak hours selected 

for this application is as follows: 

 Weekday morning peak hour (use critical demand for each intersection). 

 Weekday afternoon peak hour (use critical demand for each intersection). 

6.2 PEAK HOUR FACTORS 

The following peak hour factors (PHF) were used in the capacity analysis and level-of-service (LOS) 

calculations: 

 Base year – peak hour factors obtained from the existing traffic counts. 

 For the future horizon, a PHF of 0.95 or LOS E was considered for a signalized controlled intersection.  

For unsignalized intersections a PHF of 0.85 was used. 
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7. GAUTENG TRANSPORT INFRASTRUCTURE ACT EVALUATION 

The application was also evaluated in terms of the Gauteng Transport Infrastructure Act of 2001.  Based on 

the provincial Gauteng Strategic Road Master Plan (refer to Figure 3) the applicant site is not affected by 

any existing or future provincial roads. 

8. BACKGROUND TRAFFIC DEMAND 

8.1 BASE YEAR BACKGROUND TRAFFIC DEMAND 

Detailed traffic counts were carried out on Wednesday the 8th of November 2017.  Additional traffic counts 

were also carried out on the Monday the 16th of April 2018 at the following intersections: 

 Intersection 3: Van Ryneveld Avenue & Dan Pienaar Road 

 Intersection 4: Van Ryneveld Avenue & Canberra Road 

 Intersection 5: Van Ryneveld Avenue & Theron Street 

The peak hour background traffic volumes are shown in Figure 4. 

8.2 IMPACT OF CHANGES TO ROAD NETWORK PLANNED BY THE ROAD 

AUTHORITIES 

No roads are currently under construction that could affect the findings of this report. 

8.3 FUTURE YEAR BACKGROUND TRAFFIC DUE TO TRAFFIC GROWTH 

For the purpose of this study, an annual growth rate of 3.0% was considered reasonable for the study area. 

The growth rate was used to determine the expected future target year through traffic volumes from the base 

year volumes.  Therefore, the annual growth rate compounded over 5 years yield an expected increase of 

15.9% in the traffic volumes between base year and target year. 

Given the existing weekday morning peak hour traffic volumes, refer to Figure 4 and the projected growth 

rate, the expected future target year peak hour traffic volumes were calculated – refer to Figure 5. 

8.4 FUTURE TRAFFIC VOLUMES DEMAND DUE TO LATENT LAND USES 

No latent rights traffic assigned to the road network. 
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9. PROPOSED DEVELOPMENT TRAFFIC 

9.1 INTRODUCTION 

Erf 1211 Pierre van Ryneveld Extension 2 is earmarked for 165 dwelling units (maximum 3 storey 

buildings). 

9.2 TRIP GENERATION BY PROPOSED DEVELOPMENT 

The trip generation rates for the land uses were obtained from the guideline document of the Department of 

Transport entitled “South African Trip Data Manual”, and can be summarised as follows: 

 Weekday morning peak hour: 0.85 trips/unit, with a directional split of 25:75 (in:out) 

 Weekday afternoon peak hour: 0.85 trips/unit, with a directional split of 70:30 (in:out) 

In terms of the "guideline document" the certain trip generation adjustment factors can be applied, provided 

the site meet the necessary requirements.  The factors are summarised as follows: 

 Mixed-use development : 15% 

 Low vehicle ownership  : 30% 

 Very low vehicle ownership : 50% 

 Transit nodes or corridors : 15% 

The proposed development is planned in an area where private vehicle use is the main mode of transport.  In 

light of this no trip reduction factor was applied. 

9.3 SUMMARY OF TRIP GENERATION BY PROPOSED DEVELOPMENT 

Based on the above, the total trip generation for the development is summarised in Table 1.  The detailed 

calculation is appended in Annexure D. 

Table 1: Total Number of Development Trips 

DESCRIPTION EXTENT OF 

LAND USE 

MORNING PEAK HOUR AFTERNOON PEAK HOUR 

IN OUT TOTAL IN OUT TOTAL 

Res 3 165 units 35 105 140 98 42 140 

NOTE:  Trip calculations roundup for purpose of this study. 

It can be concluded that the proposed development will generate 140 trips, during the weekday morning and 

weekday afternoon peak hours respectively. 
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10. TRIP DISTRIBUTION AND ASSIGNMENT – PROPOSED DEVELOPMENT 

10.1 TRIP DISTRIBUTION 

The most likely direction from which the generated traffic will approach and leave the study area was 

determined by taking the following in consideration: 

 The location of the development in relation to main central business districts/residential areas; and 

 The existing traffic flows on the adjacent road network during the respective peak hours. 

For the purpose of this application, the following distribution was accepted, (refer to Figure 6 for details): 

a) AM Peak 

 Dan Pienaar Road - West: Inbound = 33% and Outbound = 28% 

 Dan Pienaar Road - East: Inbound = 11% and Outbound = 8% 

 Van Ryneveld Avenue - North: Inbound = 17% and Outbound = 11% 

 Van Ryneveld Avenue - South: Inbound = 39% and Outbound = 53% 

b) PM Peak 

 Dan Pienaar Road - West: Inbound = 19% and Outbound = 38% 

 Dan Pienaar Road - East: Inbound = 13% and Outbound = 14% 

 Van Ryneveld Avenue - North: Inbound = 24% and Outbound = 17% 

 Van Ryneveld Avenue - South: Inbound = 44% and Outbound = 31% 

10.2 TRIP ASSIGNMENT 

Given the trip distributions, the expected traffic volumes that will be generated by the proposed development 

traffic were assigned to the road network.  The details are shown in Figure 7. 

11. TOTAL TRAFFIC DEMAND 

The total traffic volumes were determined by adding the development traffic (refer to Figure 7) to the base 

year and target year background traffic.  The total traffic demand is shown in Figures 8 and 9. 
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12. CAPACITY ANALYSIS OF INTERSECTIONS 

12.1 INTRODUCTION 

The following methodology was adopted in evaluating the intersections included as part of this study: 

 Analyse the existing and future background traffic demand, using the existing intersection layout. 

 Determine the road upgrades required to accommodate the background traffic scenarios. 

 Analyse the expected base year scenario, taking the additional traffic that will be generated by the 

approved latent rights applicant site into consideration. 

 Determine the road upgrades required to accommodate the background traffic and the development 

trips.  It was assumed, as part of this application, that the upgrades required to accommodate the 

background traffic will be implemented. 

 Analyse the expected base year and future year scenarios, taking the traffic that will be generated by the 

latent rights plus proposed development into consideration. 

 In order to determine the required road upgrading, a level-of-service E or worse on any approach at an 

intersection was accepted at the stage when road upgrading will be implemented. 

12.2 MEASURE OF EFFECTIVENESS 

The capacity analysis was done according the method as contained in the Highway Capacity Manual (4-way 

stop scenario) and SIDRA intersection software program.  The operation of an intersection is defined in 

terms of levels-of-service (LOS). 

The LOS for a traffic light controlled intersection is defined in terms of average total vehicle delay (not 

average stop delay), where delay is a measure of driver discomfort, frustration, fuel consumption and lost 

travel time.  However, for an unsignalized intersection the average delay for any particular minor movement 

is a function of the service rate or capacity of the approach and the degree of saturation. 

The LOS for an approach values are based on the worst delay for any vehicle movements.  The average 

intersection delay is not a good LOS measure for two-way control intersection, as the major through 

movements normally have a zero delay.  The average intersection LOS is therefore recorded as “NOT 

APPLICABLE”. 
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The thresholds for signalized intersection and stop-controlled intersection can be summarised as follows: 

Signalized intersections 

LOS A describes operations with very low delays, up to 10 sec/vehicle.  The LOS occurs when progression is 

extremely favorable and most vehicles arrive during the green phase.  Most vehicles do not stop at all. 

LOS B describes operations with delays greater than 10 sec and up to 20 sec per vehicle.  This level generally 

occurs with good progression, short cycle lengths or both.  More vehicles stop than with LOS A, causing 

higher levels of average delay. 

LOS C describes operations with delays greater than 20 sec and up to 35 sec per vehicle.  These higher delays 

may result from fair progression, longer cycle lengths, or both.  Individual cycle failures may begin to appear 

at this level.  The number of vehicles stopping is significant at this level, though many vehicles still pass 

through the intersection without stopping. 

LOS D describes operations with delays greater than 35 sec and up to 55 sec per vehicle.  This level, the 

influence of congestion becomes more noticeable.  Longer delays may result from some combination of 

unfavorable progression, long cycle lengths, or high volume over capacity ratios.  Many vehicles stop, and 

the proportion of vehicles not stopping decline considerable.  Individual cycle failures are noticeable. 

LOS E describes operations with delays greater than 55 sec and up to 80 sec per vehicle.  This level is 

considered by many road agencies to be the limit of acceptable delay.  These high delay values generally 

indicate poor progression, long cycle lengths, or high volume over capacity ratios.  Individual cycle failures 

are frequent occurrences. 

LOS F describes operations with delays in excess of 80 sec per vehicle.  This level, considered to be 

unacceptable to most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the 

capacity of the intersection. 

Unsignalised intersections 

LOS A describes operations with very low delays, up to 10 sec per vehicle. 

LOS B describes operations with delays greater than 10 sec and up to 15 sec per vehicle. 

LOS C describes operations with delays greater than 15 sec and up to 25 sec per vehicle. 

LOS D describes operations with delays greater than 25 sec and up to 35 sec per vehicle. 

LOS E describes operations with delays greater than 35 sec and up to 50 sec per vehicle. 

LOS F describes operations with delays in excess of 50 sec per vehicle. 
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12.3 EXISTING INTERSECTION CONFIGURATIONS 

Sidra 7.0 and AUTOJ were as used to assess the capacity for each intersection.  The conceptual intersection 

layout for each intersection evaluated as part of this application is illustrated below: 

a) Intersection 1 – Dan Pienaar Road & Les Beyers Avenue 

 

 

 

 

 

 

 

 

 

b) Intersection 2 – Van Ryneveld Avenue & Klopper Road 
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c) Intersection 3 – Van Ryneveld Avenue & Dan Pienaar Road 

 

 

 

 

 

 

 

 

 

 

 

d) Intersection 4 – Van Ryneveld Avenue & Canberra Road 
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e) Intersection 5 – Van Ryneveld Avenue & Theron Street 

 

 

 

 

 

 

 

 

 

 

f) Intersection 6 – Klopper Road & Grobbelaar Road/Site Access 
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12.4 DISPLAY OF CAPACITY ANALYSIS 

The following figures should be read in conjunction with the capacity analysis: 

 Figure 4:  Existing Weekday Peak Hour Traffic Volumes - Background Traffic 

 Figure 5:  Estimated (2022) Weekday Peak Hour Traffic Volumes - Background Traffic 

 Figure 8:  Estimated (2018) Weekday Peak Hour Traffic Volumes - With Development Traffic 

 Figure 9:  Estimated (2022) Weekday Peak Hour Traffic Volumes - With Development Traffic 

SIDRA results are summarised hereafter, with detailed results appended in Annexure E. 

a) Intersection 1 – Dan Pienaar Road & Les Beyers Avenue 

Table 2: Level of Service Results: Intersection 1 – Dan Pienaar Road & Les Beyers Avenue 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.03 8.3 A 0.02 0.3 A - - - 0.11 0.2 A 0.11 1.1 A 

SC2 0.06 8.3 A 0.03 0.8 A - - - 0.12 0.5 A 0.12 2.2 A 

SC3 0.04 8.4 A 0.03 0.6 A - - - 0.13 0.3 A 0.13 1.3 A 

SC4 0.07 8.5 A 0.03 0.9 A - - - 0.14 0.5 A 0.14 2.2 A 

PM 

SC5 0.01 8.6 A 0.08 0.3 A - - - 0.05 1.0 A 0.08 1.0 A 

SC6 0.04 8.6 A 0.09 0.7 A - - - 0.06 2.1 A 0.09 2.2 A 

SC7 0.02 8.7 A 0.10 0.3 A - - - 0.05 1.1 A 0.10 1.2 A 

SC8 0.04 8.8 A 0.10 0.7 A - - - 0.07 2.1 A 0.10 2.2 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

Based on the results it can be concluded that the intersection operate at acceptable LOS during all traffic flow 

scenarios. 
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b) Intersection 2 - Van Ryneveld Avenue & Klopper Road 

Table 3: Level of Service Results: Intersection 2 – Van Ryneveld Avenue & Klopper Road 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.11 0.2 A - - - 0.27 0.1 A 0.10 12.3 B 0.27 0.9 A 

SC2 0.12 0.6 A - - - 0.28 0.2 A 0.26 13.4 B 0.28 2.2 A 

SC3 0.13 0.3 A - - - 0.32 0.1 A 0.15 14.0 B 0.32 1.1 A 

SC4 0.14 06 A - - - 0.33 0.2 A 0.34 16.0 C 0.34 2.5 A 

PM 

SC5 0.18 0.5 A - - - 0.21 0.4 A 0.02 11.2 B 0.21 0.6 A 

SC6 0.21 1.0 A - - - 0.23 1.0 A 0.06 11.8 B 0.23 1.5 A 

SC7 0.21 0.5 A - - - 0.24 0.5 A 0.04 11.8 B 0.24 0.8 A 

SC8 0.24 1.0 A - - - 0.27 1.1 A 0.08 12.7 B 0.27 1.6 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

Based on the results it can be concluded that the intersection operate at acceptable LOS during all traffic flow 

scenarios. 

c) Intersection 3 - Van Ryneveld Avenue & Dan Pienaar Road 

Table 4: Level of Service Results: Intersection 3 – Van Ryneveld Avenue & Dan Pienaar Road 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.20 0.9 A - - - 0.11 0.1 A 0.34 12.0 B 0.34 3.6 A 

SC2 0.20 0.8 A - - - 0.12 0.3 A 0.36 12.4 B 0.36 3.8 A 

SC3 0.23 0.8 A - - - 0.14 0.2 A 0.5 14.1 B 0.45 4.2 A 

SC4 0.23 0.8 A - - - 0.14 0.4 A 0.47 14.5 B 0.47 4.4 A 

PM 

SC5 0.37 1.0 A - - - 0.15 1.4 A 0.10 14.2 B 0.37 1.7 A 

SC6 0.37 1.0 A - - - 0.19 2.1 A 0.12 14.4 B 0.37 2.0 A 

SC7 0.43 1.1 A - - - 0.19 2.1 A 0.17 17.0 C 0.43 2.1 A 

SC8 0.43 1.1 A - - - 0.23 3.0 A 0.20 17.6 C 0.43 2.5 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 
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Based on the results it can be concluded that the intersection operate at acceptable LOS during all traffic flow 

scenarios. 

d) Intersection 4 - Van Ryneveld Avenue & Canberra Road 

Table 5: Level of Service Results: Intersection 4 – Van Ryneveld Avenue & Canberra Road 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.98 >50 F 0.411 20.7 C 0.57 21.4 C 0.83 >50 F 0.98 >50 F 

SC2 0.38 6.6 A 0.18 9.1 A 0.20 5.5 A 0.12 9.1 A 0.38 6.9 A 

SC3 0.44 7.1 A 0.22 9.4 A 0.23 5.6 A 0.15 9.8 A 0.44 7.3 A 

SC4 0.46 7.1 A 0.22 9.5 A 0.24 5.6 A 0.15 10.0 A 0.46 7.4 A 

PM 

SC5 0.84 44.6 E 0.28 24.6 C 0.86 36.2 E 0.97 >50 F 0.97 >50 F 

SC6 0.41 7.3 A 0.12 10.6 B 0.57 7.2 A 0.28 8.4 A 0.57 7.6 A 

SC7 0.49 8.0 A 0.16 11.6 B 0.66 7.9 A 0.35 9.0 A 0.66 8.3 A 

SC8 0.51 8.0 A 0.17 12.1 B 0.69 7.9 A 0.36 9.1 A 0.69 8.4 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

It can be concluded the intersection will operate at LOS E or worst or a V/C exceeding 1.0 for certain traffic 

flow scenarios.  The road network upgrades required to improve the LOS is discussed in Table 6. 

Table 6: Proposed Road Network Improvements: Intersection 4 – Van Ryneveld Avenue & Canberra 

Road 

Description Road Improvement Summary Responsibility Comments 

Scenarios 1 & 5 Convert the 4-stop controlled intersection to a single lane traffic 

circle.  Minimum inner diameter of 10m and a circulation lane of 

5.0m. 

Road authority Sufficient road reserve 

available to 

accommodate upgrade. 

The proposed road upgrade is illustrated below and the LOS for the respective traffic flow scenarios is shown 

in Table 7. 
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Table 7: Level of Service Results With Road Improvements: Intersection 4 – Van Ryneveld Avenue & 

Canberra Road 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM SC1 0.36 6.5 A 0.17 9.0 A 0.19 5.5 A 0.11 9.0 A 0.36 6.9 A 

PM SC5 0.40 7.3 A 0.11 10.2 B 0.54 7.2 A 0.27 8.3 A 0.54 7.6 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

Based on the results it can be concluded that the intersection will operate at acceptable LOS with the 

implementation of the road upgrades. 
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e) Intersection 5 - Van Ryneveld Avenue & Theron Street 

Table 8: Level of Service Results: Intersection 5 – Van Ryneveld Avenue & Theron Street 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.52 9.6 A - - - >1.0 >80 F 0.49 21.4 C >1.0 54.5 D 

SC2 0.61 14.7 B - - - 0.79 16.8 B 0.37 20.9 C 0.79 15.9 B 

SC3 0.92 24.6 C - - - 0.94 31.2 C 0.48 22.1 C 0.94 25.9 C 

SC4 0.93 28.4 C - - - 0.95 31.0 C 0.46 21.7 C 0.95 28.2 C 

PM 

SC5 0.22 9.8 A - - - >1.0 >80 F >1.0 >80 F >1.0 >80 F 

SC6 0.34 16.2 B - - - 0.96 41.4 D 0.93 29.4 C 0.96 30.7 C 

SC7 0.40 17.2 B - - - >1.0 >80 F >1.0 68.2 E >1.0 72.7 E 

SC8 0.45 18.2 B - - - 0.95 34.0 C 0.96 31.5 C 0.96 29.4 C 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

It can be concluded the intersection will operate at LOS E or worst or a V/C exceeding 1.0 for certain traffic 

flow scenarios.  The road network upgrades required to improve the LOS is discussed in Table 8. 

 

 

 

 

 

 

 

 

 

 

NOTE:  Concept signal phasing diagrams appended in Annexure F. 
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Table 9: Proposed Road Network Improvements: Intersection 5 – Van Ryneveld Avenue & Theron 

Street 

Description Road Improvement Summary Responsibility Comments 

Scenarios 1, 3, 5 

& 7 

Provide a 2nd exclusive right-turn lane (storage length = 60m) on the 

eastbound approach of Theron Street 

Road authority Sufficient 

road reserve 

available to 

accommodate 

upgrade. 
Provide a 2nd through lane (storage length = 60) on the southbound 

approach of Van Ryneveld Avenue. 

Provide an exit lane (storage length = 60m) on the southern leg of Van 

Ryneveld Avenue. 

Optimise signal settings. 

The proposed road upgrade is illustrated below and the LOS for the respective traffic flow scenarios is shown 

in Table 10. 

Table 10: Level of Service Results With Road Improvements: Intersection 5 – Van Ryneveld Avenue & 

Theron Street 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM 

SC1 0.61 15.4 B - - - 0.75 15.4 B 0.36 20.7 C 0.75 16.0 B 

SC3 0.92 24.6 C - - - 0.94 31.0 C 0.48 22.1 C 0.94 25.9 C 

PM 

SC5 0.33 16.2 B - - - 0.94 35.3 D 0.91 26.9 C 0.94 27.5 C 

SC7 0.44 18.2 B - - - 0.95 32.2 C 0.93 27.5 C 0.95 27.1 C 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

Based on the results it can be concluded that the intersection will operate at acceptable LOS with the 

implementation of the road upgrades. 
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f) Intersection 6 – Klopper Road & Grobbelaar Road/Site Access 

Table 11: Level of Service Results: Intersection 6 – Klopper Road & Grobbelaar Road/Site Access 

PEAK SCENARIO 

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS) 

NORTHBOUND 

APPROACH 

WESTBOUND 

APPROACH 

SOUTHBOUND 

APPROACH 

EASTBOUND 

APPROACH 
INTERSECTION 

S D L S D L S D L S D L S D L 

AM SC4 0.02 4.6 A 0.10 4.9 A 0.01 2.6 A 0.02 8.1 A 0.10 4.8 A 

PM SC8 0.06 4.6 A 0.04 5.1 A 0.02 3.5 A 0.03 8.2 A 0.06 5.0 A 

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS) 

Based on the results it can be concluded that the intersection operate at acceptable LOS during all traffic flow 

scenarios. 

13. ACCESS REQUIREMENTS 

13.1 INTRODUCTION 

The proposed SDP prepared by the architect was superimposed in Mariteng Plan No.: 185-86-01, appended 

in Annexure G, as well as per Tshwane access standards (refer to extract appended in Annexure H) the 

access arrangements are summarised as follows: 

 Access from Klopper Park, directly opposite Grobbelaar Road. 

 Provide two inbound lanes, one with a paved width of 3.0m and the second lane with a paved width of 

3.5m. 

 One outbound lane with a paved width of 3.5m and a clearance of 4.5m. 

 A throat length of 24m - distance measured from edge of road to centre of access control boom/gate. 

 3.0m x 3.0m splays at access on Klopper Road. 

 Bellmouth radius on Klopper Road to be a minimum of 5.0m. 

 No vertical structures are currently proposed at the site access.  However, should the need arise later in 

the design phase provision should be made for a minimum vertical clearance of 5.2m. 

13.2 EVALUATION OF THE SITE ACCESS CONTROL SYSTEM 

The queue theory as described in the “Transportation and Engineering Handbook” was used to determine 

the queuing of vehicles at the access point.  The analysis are based on a 90th percentile probability that the 

operation at the access control point will have no negative impact on the traffic movements on the adjacent 
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road system.  The operational characteristics for the access arrangements, discussed in Section 13.1, are 

summarised in Table 12, with detailed results appended in Annexure I. 

Table 12: Operational Characteristics of the proposed Access Security Control System 

DESCRIPTION ANALYSIS RESULTS 

Average arrival rate inbound (vph) 98 

Average service rate (sec/veh) 14.00 

Average service rate (services/hour) 250 

Number of lane (gates) 2 

Traffic intensity per lane 0.20 

90th percentile queue length 0.04 

Average number of vehicles in system 0.0 

Average delay (sec) 0.9 

Average number of vehicles per gate 0.0 

It can be concluded that the access arrangements assumed for the development will have sufficient capacity 

to accommodate the development traffic. 

14. PUBLIC TRANSPORT & NON-MOTORIZED TRANSPORT REQUIREMENTS 

14.1 INTRODUCTION 

In terms of the National Land Transport Transition Act, Act 5 of 2009 (Section 38), it is also necessary to 

carry out a public transport assessment for all new developments.  The assessment need to address aspects 

such as the additional transport trips that will be generated, the expected traveling pattern of these users, as 

well as the impact it may have on the existing public transport network. 

14.2 ESTIMATED NUMBER OF PUBLIC TRANSPORT USERS 

The propose site is earmarked for approximately 165 “Residential 3” dwelling units.  It can therefore be 

assumed that the development will provide employment opportunities for domestic workers.  The expected 

domestic worker trips were calculated, assuming the following.  50% of all households will employ a part-

time domestic worker for an average of one (1) weekday per week.  This equates to an estimated 17 domestic 

workers (i.e. 165*0.50*0.2) per weekday.  It was also assumed that the development would employ 2 persons 

for gardening and general maintenance of the property as a whole.  The total expected workforce equates to 

19 workers per any weekday. 
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14.3 EXISTING PUBLIC TRANSPORT INFRASTRUCTURE 

The following public transport services are provided in the study area: 

 Taxi operates along Van Ryneveld Avenue, approximately 350m south-east from the proposed access 

on Klopper Road.  No formal lay-bys are provided and taxis make unscheduled stops as and when 

required. 

14.4 PROPOSED PUBLIC TRANSPORT INFRASTRUCTURE 

The proposed development will generate some public transport trips.  The existing public transport network 

has sufficient capacity to accommodate the expected increase in demand. 

14.5 EXISTING NON-MOTORIZED TRANSPORT INFRASTRUCTURE 

No paved walkways are provided in the study area. 

14.6 PROPOSED NON-MOTORIZED TRANSPORT FACILITIES 

The proposed development is located along a Class 5 road and no paved walkways are proposed as part of 

the approval of this application. 

15. EVALUATION OF THE SITE DEVELOPMENT PLAN 

15.1 PARKING REQUIREMENTS 

All parking is provided on the property, as shown in the SDP appended in Annexure B.  The parking bay 

dimensions are 5.0m x 2.5m with an aisle width of 7.5m. 

15.2 INTERNAL CIRCULATION 

The design allows for a circulation route with a width of 7.5m serving the applicant site.  From a traffic 

engineering view point the design is supported and will accommodate the normal traffic circulation on the 

site. 

The final design and layout is subject to the approval by the Fire Department. 

15.3 REFUSE COLLECTION 

A refuse collection point is provided at the site access and will be accessible from Klopper Road. 
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16. CONCLUSIONS AND RECOMMENDATIONS 

16.1 CONCLUSIONS 

The following conclusion can be reached from the study: 

i. The applicant site is earmarked for 165 "Res 3" dwelling units. 

ii. Latent rights:  No latent rights were identified in the study area. 

iii. The intersections listed in Section 4.4, forms part of the study area. 

iv. Gauteng Infrastructure Act:  The applicant site is not affected by any existing or future provincial 

roads. 

v. The proposed development will generate an additional 140 peak hour trips. 

vi. Proposed road network upgrade – background traffic: No external road upgrade required. 

vii. Proposed road network upgrade – new developments: No external road upgrade required. 

viii. Access arrangements:  The access requirements are discussed under the "Recommendations". 

ix. Public transport assessments:  The area is well served by frequent public transport throughout the 

day.  No additional facilities are recommended to serve the applicant site. 

x. Non-motorized public transport assessments:  No additional facilities are recommended to serve the 

applicant site. 

16.2 RECOMMENDATIONS 

Based on the traffic impact study, it is recommended that the new residential development on Erf 1211 Pierre 

van Ryneveld Extension 2, be approved for: 

 Zoning   : "Res 3" 

 Height restriction : 3 storeys 

 Density   : 49 units/ha (maximum 165 dwelling units) 

A concept site development plan has been prepared for the applicant site. 

The approval is subject to the following: 

i. The City to confirm whether any road reserve widening is required: 

 Along Van Ryneveld Avenue. 
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 Along Dan Pienaar Road. 

ii. Construct the following access arrangements (also refer to Mariteng Plan No.: 185-86-01): 

 Access from Klopper Park, directly opposite Grobbelaar Road. 

 Provide two inbound lanes, one with a paved width of 3.0m and the second lane with a paved 

width of 3.5m. 

 One outbound lane with a paved width of 3.5m and a clearance of 4.5m. 

 A throat length of 24m - distance measured from edge of road to centre of access control 

boom/gate. 

 3.0m x 3.0m splays at access on Klopper Road. 

 Bellmouth radius on Klopper Road to be a minimum of 5.0m. 

 No vertical structures are currently proposed at the site access.  However, should the need arise 

later in the design phase provision should be made for a minimum vertical clearance of 5.2m. 

iii. All parking provided on site, with a 5.0m x 2.5m dimension. 

iv. The internal layout and access arrangements are supported from a traffic engineering view point, but 

will also require the approval from the Fire Department. 

v. Refuse collection area to be provided on Klopper Road, at the entrance to the development 
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ANNEXURE A: 
 

SUMMARY OF DEVELOPMENT CONTROL 

FOR APPLICANT SITE 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE B: 
 

CONCEPT SITE DEVELOPMENT PLAN 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE C: 
 

EXTRACT FROM TSHWANE ROAD MASTER PLAN 



 

   

 

THE SITE 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE D: 
 

TRIP GENERATION CHARACTERISTICS – 

PROPOSED DEVELOPMENT 



 

   

 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE E: 
 

CAPACITY ANALYSIS RESULTS 



 

   

 

Intersection 1: Dan Pienaar & Les Beyers 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

Intersection 2: Van Ryneveld & Klopper 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

Intersection 3: Van Ryneveld & Dan Pienaar 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

Intersection 4: Van Ryneveld & Canberra 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

Intersection 5: Van Ryneveld & Theron 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 

Intersection 6: Klopper & Grobbelaar/Site Access 



 

   

 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE F: 
 

CONCEPT SIGNAL PHASING DIAGRAM FOR VAN 

RYNEVELD & THERON INTERSECTION 



 

   

 



 

   

 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE G: 
 

PROPOSED ACCESS ARRANGEMENTS 

AND INTERNAL LAYOUT - 

MARITENG PLAN NO.: 185-86-01 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE H: 
 

EXTRACT FROM TSHWANE STANDARDS - 

ACCESS ARRANGEMENTS REQUIREMENTS - 

TSHWANE DRAWING NO.: STD021 (SHEET 1 OF 2) 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE I: 
 

DETAILED RESULTS: 

OPERATIONAL ASSESSMENT OF ACCESS CONTROL 



 

   

 

 


