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INTRODUCTION

CIVILCONSULT Consulting Engineers (Pty) Ltd was appointed by Nceba Galawe of Govhani
Student Accommodation to compile a Services Provision Details Report (Part 2) for the
Rezoning of Portion 2 to 102 of Erf 1305 Soshanguve-M.

For the purposes of this report, we will refer to the Rezoning of Portion 2 to 102 of Erf 1305
Soshanguve-M, as the Proposed Development.

Response
First Revision

The purpose of this revised report is to provide Ben Molleman of City of Tshwane (CoT)
Integrated Roads Planning with the necessary response, remarks and/or reference to each
comment stated in the CoT response e-mail dated 12 July 2024. Our response to each
comment is shown in blue below.

The following is an extract from the e-mail received from Ben Molleman :

The Services Report (Project No. 2376) for the proposed rezoning and consolidation of Portion
2 to 102 of Erf 1305, Soshanguve Block M as compiled by CIVILCONSULT Consulting
Engineers (Pty) Ltd dated June 2024, which was submitted under cover letter from Emendo
Project Managers & Planners (Pty) Ltd dated 08 July 2024, refers — APS# 39485 (Rezoning)
and 39486 (Consolidation).

The above-mentioned report cannot be evaluated at this stage, because :

1) It is stated under Paragraph 8.2 (Page 12) of the report that “A Traffic Impact Assessment
was conducted by Infratrans (Pty) Ltd during April 2019 and approved by City of Tshwane
(CoT) in May 2019”. The TIA is attached to the report under Annexure F. The Traffic
Impact Assessment however need to be updated and re-submitted to the Intelligent
Transport Systems and Traffic Engineering Section for comments, as the original report is
older than 5 years. Refer to updated Memo dated 24 July 2024 in support of TIA.

2) The approval letter of the revised Traffic Impact Assessment from the Intelligent Transport
Systems and Traffic Engineering Section, which also clearly states the accesses to the
Proposed Development and required road upgrades, must be attached to the Services
Report. The comments from the Integrated Roads Planning Sub-Section (Ms Modiehi
Mphuthi) must be included in this approval letter. Refer to Annexure G for the updated
approval letter from CoT dated 19 August 2024.

3) Detailed cost estimates and layout plans for the construction of the proposed road
infrastructure, as well as the road upgrades as recommended in the revised Traffic Impact
Assessment, must be included in the revised Services Report. Refer to Paragraph 11 —
Cost Estimates and refer to Annexure D for the layout plans.
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2. PROFESSIONAL TEAM

The professional team is as follows :

Professional Discipline Name of Entity Contact Person(s)
Client Govhani Student Accommodation Nceba Galawe
Project Manager Origin Project Management Mike Woodruff

Emendo (Pty) Ltd Project Managers

Nompumelelo Majola
and Planners omp o Maj

Town Planner

Architect Batley Partners Edmund Batley

Quantity Surveyor Mbatha Walters and Simpson Hilton Shak

Traffic Engineer Infratrans / Techworld Pieter Kruger

Electrical Engineer Herman Boshoff
CIVILCONSULT Consulting Engineers

Leon Wentzel /
Pty) Ltd
Civil Engineer (Pty) Lt Marten Tiemensma /
Taufeeq Guman
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LOCATION OF THE PROPOSED DEVELOPMENT AND FLOOD LINES

The Proposed Development is located on Erf 1305 Soshanguve-M.

The Proposed Development is bounded by Imphangele Street to the north and Flower Street to
the south and south west. The Proposed Development is approximately 1km to the west of the
Tshwane University of Technology, Soshanguve Campus.

The Proposed Development will, to the best of our knowledge, not be affected by any 1:50 and
1:100-year flood lines.

Refer to Annexure A, Drawing No. 2376/100/01/00 for a Locality Plan.
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LAND USES

The existing and proposed land uses are summarised in Tables 4.1 and 4.2 below.

Table 4.1 : Existing Land Uses

; Area
Zoning Erf No (ha) No of Erven
Residential 1 1305 4.3685 101
Table 4.2 : Proposed Land Uses
. Area Floor Area | No of
Zoning Erf No. (ha) FAR / Coverage (m?) Beds
Residential 5 (Student
Accommodation) 1305 4.368 1.2/ 30% 52 416.00 2600
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GEOTECHNICAL ASPECTS

A Detailed Shallow Soil Engineering Geological Investigation was conducted by Rocksoil
Consult during April 2017 for the Proposed Development.

The following is an extract from the investigation’s report.

The site is deemed suitable for the proposed development as from a geotechnical perspective,
provided that the necessary design precautionary measures are implemented.

Rock outcrop to shallow rock are present that provide good founding conditions as from a
bearing capacity perspective, however difficult conditions as from platform creation, installation
of services and placement of structures. The rock outcrop, rock “koppies” and unfavourable
slopes resulting from the outcrop/ridges are considered the major on-site geotechnical
constraint.

The geotechnical constraints identified during this investigation can be summarized as
(SANS634:2012 Geotechnical Constraints in Urban Development) :

e Thin to localised thick upper collapsible and compressible soil horizons; Expected  minor
shallow seasonal seepage water conditions and/or saturated soil profiles mainly during and
immediately after rainfall events;

e Severe shallow excavation difficulty; Upper soils with an intermediate to high susceptibility
to erosion if exposed and subject to concentrated water flow;

Intermediate (6 to 12°) to localised areas of least favourable slope angles (>12°)
Other geotechnical constraints identified are :

- Localised fill that are expected to result in composite founding conditions;

- Large-size boulders and undulating bedrock that are expected to result in composite
founding conditions;

- Localised areas of possible water ponding;

- Soils with a “mildly corrosive” corrosiveness rating towards ferrous metals based on
soil/water paste conductivity measurements;

- Presence of localised trees with root systems that may affect the soils negatively if
removed

The on-site soils generally classify as “SC”, “SM” and as “GM” as per the USCS. The on-site
soils are deemed suitable for soil mattress construction.

The majority on-site soils are considered suitable for bedding and backfill material as per the
DWA specifications, provided the courser fragments/stones are removed.

The majority on-site soils are considered suitable for subgrade to subbase material in road
pavement construction. Selective material may be suitable for base construction depending on
the required specifications based on the overall pavement design, traffic loads and nature of the
loads.

Based on the conditions encountered and expected cut-to-fill-to-level preparation, one or a
combination of the following foundation options can be recommended (SAICE 1995), providing
proper fill and platform compaction were implemented :

1. Deep strip foundations (placement of foundations on highly to medium weathered
competent granophyre).

2. Soil raft with lightly reinforced strip footings and light reinforcement in masonry.

3. Stiffened strip footings, stiffened or cellular raft.

4. Normal foundations (if placed in highly to slightly weathered granophyre or on outcrop).
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Proper compaction quality control will be essential in order to limit differential settlement across
the cut-to-fill-to-level platforms. The mattress construction should be certified by a competent
person appointed by the client or alternatively the responsible design engineer.

The material properties and general recommendations are discussed in the relevant report
sections. ' The design engineer should laisse with the engineering geologist if there are any
uncertainty or if any additional specific input is required.

The slope stability of any significant cuts and/or excavations should be evaluated.

Proper drainage and damp proofing are deemed good practice in order to prevent concentrated
water flow and erosion that may result in undercutting of structures and potential moisture
damage fto the foundations/floors and masonry.

Proper rehabilitation such as backfill and compaction should be implemented the burrowed and
uncompacted fill material areas.

The necessary safety precautionary measures should be implemented for all manned
excavations or trenches and should be signed off by a competent person during the
construction period as guided by the regulations.

The Detailed Shallow Soil Engineering Geological Investigation will be available on request.
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6.1

6.2

6.3

CIVIL ENGINEERING SERVICES

Design Standards

The design standards to be followed for the design of the infrastructure will be based on the
technical requirements of the Engineering Department of the City of Tshwane (CoT) for the
provision of municipal services.

The design of all roads and storm water will be according to the latest edition of the Standard
Construction Details and Design Standards for Roads and Storm Water Drainage Infrastructure
as well as the Standard Specification for Municipal Civil Engineering Works, 3 Edition, 2005.

Design Software

The design of the civil engineering services will be carried out with TechnoCad design
programs.

Ownership of Services

The City of Tshwane will take over and be responsible for the maintenance of the external
engineering services.

The Land Owner or the successor in title of the Proposed Development will be responsible for
the maintenance of the internal engineering services.
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7.2

STORM WATER DRAINAGE

Existing Storm Water Infrastructure

The existing storm water network of CoT is located in Maplankeng Street, north of the Proposed
Development. The capacity of the existing network is however insufficient to accommodate the
storm water run-off from the Proposed Development.

An existing natural watercourse is located to the south west of the Proposed Development.

Refer Annexure C for the CoT Storm Water Master Plan.

Refer Annexure D, Drawing No. 2376/500/01/00 for details.

Run-off

The pre- and post-development storm water run-off for the Proposed Development is shown in

Table 7.2 below.

Refer to Annexure E for the storm water run-off calculations.

Table 7.2 : Storm Water Run-off

Flood Return Pre- Pre- Post- Post-
Period Development Development Development Development
(Years) Factor run-off (m3/s) Factor run-off (m3/s)
1:2 0.182 0.142 0.800 1.177
. 1:5 0.200 0.216 0.800 1.624
1:20 0.244 0.375 0.800 2.320
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7.3

7.3.1

Hydrology

Hydrological data to be used in the design of the storm water drainage system for the Proposed
Development is summarised in Tables 7.3.1 and 7.3.2 below.

Pre-Development Hydrologic Data

Hydrological data used in the calculation of flood peaks are summarized in Table 7.3.1 below.

Table 7.3.1 : Hydrological Data

Pre-Development Hydrological Data

a) Fiood return period

1:5 years for storm water pipe systems

1:20 years for the combined storm water pipe and
road systems

b)  Average yearly rainfall +750mm

c) Time of concentration 1+24.67min

d) Rainfall intensity (1:2 years) +58.16mm/h
e) Rainfall intensity (1:5 years) +80.23mm/h
f) Rainfall intensity (1:20 years) | £114.63mm/h

g) Design method

Rational method for smaller catchment areas

requirements and Design Manual

Minimum time of concentration and run-off co-efficient according to : Tshwane Council
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7.3.2

7.4

Post-Development Hydrologic Data

Hydrological data used in the calculation of flood peaks are summarized in Table 7.3.2 below.

Table 7.3.2 : Hydrological Data

Post-Development Hydrological Data

h) Flood return period

1:5 years for storm water pipe systems

1:20 years for the combined storm water pipe and
road systems

i) Average yearly rainfall +750mm
i) Time of concentration 16.96min
k) Rainfall intensity (1:2 years) +109.57mm/h

) Rainfall intensity (1:5 years)

+151.15mm/h

m)  Rainfall intensity (1:20 years)

+215.95mm/h

n) Design method

Rational method for smaller catchment areas

requirements and Design Manual

Minimum time of concentration and run-off co-efficient according to : Tshwane Council

Design Standards

Table 7.4 lists the standards to be used in the design of the storm water drainage system.

Table 7.4 : Storm water Design Standards

Design Element

Specification

a) Minimum pipe size

Minimum of 450mm diameter

b) Pipe Type

Interlocking Joint Pipe

Pipe class will be specified according to, City of
Tshwane Standard Details and Requirements,
PLNO003

¢) Minimum pipe gradient

0,67%

d) Storm water details

According to City of Tshwane Standard Details and
Requirements
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7.5

Proposed Storm Water Infrastructure

The drainage pattern of the Proposed Development is in several directions due to a naturally
raised area within the Proposed Development. Therefore, the Proposed Development will be
divided into a southern and a northern drainage portion.

A new 750mm @ concrete outfall storm water pipe will be installed parallel to and along the
southern side of Flower Street up to Krimp Street, south west of the Proposed Development.
The proposed 750mm @ concrete outfall storm water pipe will continue south west, paralle! to
and along the north western side of Krimp Street up to Sepela Street. The 750mm @ concrete
outfall storm water pipe will then continue across Sepela Street up to the existing watercourse
where the storm water will be discharged above the 1:100-year flood line. The storm water
outlet structure will cater for energy dissipation blocks at the outlet to minimise the possibility of
erosion at the point of discharge.

The southern portion of the Proposed Development will drain towards the southern and south
western boundaries of the Proposed Development and connect to this new 750mm & concrete
outfall storm water pipe.

A new storm water pipe varying in size will be installed parallel to and along the northern side of
Imphangele Street, north of the Proposed Development up to the intersection of Impangele
Street and Flower Street. The outfall storm water pipe will turn south, cross Flower Street and
continue parallel to and along the western side of Flower Street up to the proposed outfall storm
water pipe in Krimp Street where it will connect. The northern portion of the Proposed
Development will drain towards the northern boundary and connect directly to this storm water

pipe.

According to CoT Policy, the developer of the Proposed Development must provide storm water
connection points to all higher laying neighbouring properties which could drain towards the
Proposed Development. Therefore, a new 600mm @ concrete outfall storm water pipe will have
to be constructed parallel to and on the western side of the eastern boundary of the Proposed
Development, up to the proposed outfall storm water pipe located in Impangele Street where it
will connect.

Various agreements with landowners will have to be reached and servitudes registered in
favour of CoT in order to finalise the route of the outfall storm water system.

Wayleave approval will have to be acquired from CoT to allow for the proposed outfall storm
water system to be installed within the road reserves.

The storm water master plan has been taken into account to determine the sizes of the pipes of
the outfall storm water system.

Refer Annexure C for the CoT Storm Water Master Plan.

Refer Annexure D, Drawing No. 2376/500/01/00 for details.
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ROADS
Access to the Proposed Development

The Proposed Development is bounded by Flower Street to the west and south and by
Impangele Street to the north.

The Proposed Development could gain access directly from the Impangele Street north of the
Proposed Development, and/or from an existing street, east of the Proposed Development.

The proposed accesses will be designed and constructed according to the Standards and
Specifications of the City of Tshwane. A 1.8m wide pedestrian walkway will be provided on
both sides of the access road.

Refer to Annexure C for a copy of the CoT Roads Master Plan.

Refer to Annexure D, Drawing No. 2376/400/01/00 for details.

Traffic Impact Assessment

A Memorandum dated 17 July 2024 compiled by Techworld Consulting Engineers in support of
the TIA compiled by Infratrans (Pty) Ltd during April 2019 and approved by City of Tshwane
(CoT) in May 2019.

The following is an extract from the Traffic Impact Assessment :
16. CONCLUSIONS & RECOMMENDATIONS
The key conclusions and recommendations of this study are presented below :

e This TIA was undertaken in support of a proposed new student accommodation
development to be located on Erf 1306 in Soshanguve Block M, City of Tshwane
Metropolitan Municipality (CoT), Gauteng Province;

A total of 504 residential units for students are proposed;
It is estimated that the development will generate a total of 51 and 75 peak hour ltrips
during the weekday AM and PM peak traffic hours, respectively;

e Two (2) accesses to the development are proposed; one to the north of the site at the
existing intersection between Impangele Street and Maplankeng Street, and the other
access to the east of the site at the exiting intersection between two unnamed class 5(b)
roads;

e  The study scope for this TIA is shown in Figure 5, and years of assessment for this study
were taken as 2019 and 2024;

e Traffic surveys were carried out at all study intersections during the weekday AM (06:00 -
09:00) and PM peak periods (15:00 - 18:00) on Wednesday 3 April 2019. Analysis of these
survey results yielded the weekday AM and PM peak hours as 07:00-08:00 and 16:30-
17:30, respectively, with the PM peak hour being the critical peak. A site visit to the study
area was also carried out during the weekday PM peak traffic hour;

e To account for any latent developments in the study area, an annual traffic growth rate of
4.0% was applied to the existing 2019 traffic volumes, over a period of 5§ years;

o Traffic flow analyses of all study intersections, and for all applicable traffic flow scenarios,
concluded that the following road upgrades will be required :

> Aubrey Matlala Street / Flower Street: Converting the current priority control stop to a
3-way stop. This upgrade is to mitigate the impact of the development’s traffic on the
road network, and is therefore the responsibility of the developer; and

C IVILCONSULT
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8.3

8.4

» Commissioner Street / Flower Street: Converting the current 4-way stop to a traffic
signal-controlled intersection. This upgrade is to mitigate the impact of the expected
growth in background traffic over the next 5 years, and is therefore the responsibility

of the CoT-orfuture-developmentsinthe-study-area “applicant” as stated in the Memo

compiled by Techworld Consulting Engineers

e The proposed development is expected to generate a considerable demand for non-
motorized and public transport. Due to this, the following new facilities are proposed :

» Pedestrian sidewalks on at least one side of all roads along the site boundary; and
» Pick-Up and Drop-Off (PUDO) facilities on-site, at the access intersections to the
development

e As no site development plan (SDP) is available for the proposed development, on-site
parking aspects will have to be dealt with in the Site Traffic Assessment (STA) at SDP
approval stage. Similarly, site circulation and detailed access control analyses will be
addressed in the STA.

o The proposed new student accommodation development, to be located on Erf 1305 in
Soshanguve Block M, is therefore support from a traffic engineering perspective provided
that the recommendations made in this study are implemented

The Applicant will be responsible for the costs to implement the road upgrades as indicated in
the Traffic Impact Assessment and the Approval Letter received from CoT.

The City of Tshwane wayleave process will have to be followed for work done within road
reserves.

The road upgrades and accesses will be designed and constructed according to the Standards
and Specifications of the CoT.

Refer to Annexure F for a copy of the Memorandum and Traffic Impact Assessment.

Please refer to Annexure G for a copy of the Approval Letter received from CoT for the Traffic
Impact Assessment.

Proposed Road Upgrades

We propose that the cost for the implementation of the Traffic Signal to be offset against the
Roads and Storm Water Bulk Contributions as the Traffic Impact Assessment states that the
upgrade is to mitigate the impact of the expected growth in background traffic over the next 5

years and is therefore the responsibility of the CoT or future developments in the assessment
area.

Classification of Roads
The classification of roads is shown in Table 8.4 below.

Table 8.4 : Classification of Roads

Description Class No. Function

Access Road 5b Access Road

CiviLconsult
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8.5 Geometric Design Standards
Details of the road class are shown in the Table 8.5 below.

Table 8.5 : Class 5b - Access Road

Design speed 40km/h
Minimum _radius for horizontal curves and 45m
superelevation

Minimum gradient 0,67%
Recommended maximum gradient 12%

Maximum gradient over short sections [Gradient(%) / B
Maximum length(m)] 16% over 50m

Minimum K-value: Crest 2

Minimum K-value: Sag 4

8.6 Pavement Design
The proposed pavement design will be based on anticipated traffic volumes and the in-situ
material. The design life of the proposed pavement is 20 years on provision that the pavement

will be maintained to sustain its skid resistance and permeability during the design life of the
pavement.

The pavement design proposed is shown in Table 8.6 below.

Table 8.6 : Pavement Design of Road Class 5b

Paving 80mm interlocking paving blocks with 20mm compacted sand bedding

Sub base 150mm sub base stabilised to C4

150mm thick natural gravel compacted to 95% of modified AAHSTO
Selected Layer density. Minimum CBR = 25 at 95% of modified AASHTO density -
G6 (in-situ or imported)

Road bed 150mm thick layers compacted to 93% of modified AASHTO density.
Minimum CBR = 7 at 93% of modified AASHTO density - G9

CiviLconsuLt

Consuliting Engineers




SOLID WASTE DISPOSAL
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The estimated volume of solid waste to be generated on a weekly basis is shown Table 9.1.

Table 9.1 : Estimated Volume of Solid Waste

. Volume of Solid Waste
Zoning No of Beds (m*Week)
Student Accommodation 2600 156
Total 156

The collection of solid waste in the area is a function of the City of Tshwane. The waste is

collected and disposed of at the regional municipal waste site.
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10.

DEVELOPMENT CHARGES
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The Development Charges and Boundary Services Contributions for Roads and Storm Water
Engineering Services payable to the City of Tshwane, will be determined when comments are
provided by CoT. The estimated Development Charges and Boundary Services Contributions

are shown in Tables 10.1 and 10.2 below.

Table 10.1 : Estimated Development Charges for Roads and Storm Water

Amount
Description (R)
(VAT Included)
Storm Water 609 143-64
Roads 708 940-00
Total 1318 083-64

Table 10.2 : Estimated Boundary Services Contributions for Roads and Storm Water

Total

Amount
Description (R)
(VAT Included)
Roads and Storm Water 0-00
0-00
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COST ESTIMATES

Roads and Storm Water

17

The cost estimates for the construction of the roads- and storm water infrastructure are shown
in Tables 11.1.1 to 11.1.5 below. All tariffs listed below includes Preliminary and General
Costs, Professional Fees and VAT.

Table 11.1.1 : Total Services Provision Costs (Table 1)

Cost
Description Size and Length Tariff (R)
(VAT Included)
Roads
Access road to development
with sidewalk 1941m2?| 1362-12/m? 2643 874-92
Road upgrading outside
development boundary in 0-00 0-00 0-00
terms of TIS (Traffic Circle)
Traffic Signal in terms of TIS 1x Intersection - 1 351 654-80
Signalization
Road upgrading outside
development boundary in 3-Way Stop - 68 127-00
terms of TIS
Storm Water
16m of 450mm @ 2961-04/m

Storm water Connection 34m of 600mm & 418293/ m 2 349 501-13

387m of 900mm & 558115/ m
Storm water system to provide
for external (higher lying)| 156m of 600mm @ 418392/ m 3294 592-32
storm water through the| 560m of 750mm @ 471468/ m
development
Drainage of boundary roads 0-00 0-00 0-00
Total Services 9707 750-17
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Table 11.1.2 : Internal Services (Developer Cost)

Tariff Cost
Description Size and Length (R) (R)
(VAT Included)
Roads
A_ccess road to development with 1941mz2| 1362-12/ m? 2 643 874-92
sidewalk
. . 1 x Intersection
Traffic Signal in terms of TIS Signalization - 1 351 654-80
Traffic Signal in terms of TIS 0-00 0-00 0-00
Road upgrading outside
development boundary in terms of 3-Way Stop - 68 127-00
TIS
Storm Water
16m of 450mm @ | 2961-04/m
Storm water Connection 34m of 600mm @ | 4182-93/m 2 349 501-13
387m of 900mm @ | 5581-15/m
Storm water system to provide for
external (higher lying) storm water ) )
through the development (up to 450 716m of 450mm & | 2961-04/m 2 120 104-64
D)’
Drainage of boundary roads 0-00 0-00 0-00
Total Internal Services 8 533 262-49
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Table 11.1.3 : External Services (CoT Cost)

Tariff Gost
Description Size and Length R) (R)

(VAT Included)
Roads
Access road to development 0-00 0-00 0-00
Class 3 roads, or other roads with
access restrictions 000 0300 0-00
Traffic Signal in terms of TIS 0-00 0-00 0-00
Widened new boundary road 0-00 0-00 0-00

Storm Water

Storm water Connection 0-00 0-00 0-00

Storm water system to provide for
external (higher lying) storm water 156m of 600mm @ | 1 222-88 / m

through the development. Total 1174 487-68
costs difference between 450mm 560m of 750mm @|  1756-64/m

@ and master plan sizes

Drainage of access road 0-00 0-00 0-00
Drainage of Class 3 roads, or other

roads with access restrictions 0-00 0-00 0-00
Drainage of boundary roads (in ]
excess of 450 ® pipe) 0-00 0-00 0-00
Total External Services 1174 487-68
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Table 11.1.4 : Boundary Services (Shared Cost)

: : Cost
Description sﬂ:ﬁ at';.ld T(aI;')ff (R)
9 (VAT Included)
Existing constructed boundary road
contribution 0-00 0-00 0-00
New boundary road 0-00 0-00 0-00
New boundary road drainage 0-00 0-00 0-00
Total Boundary Services 0-00
Table 11.1.5 : Summary of Costs
- Developer Cost CoT Cost
Description
X (R) R)
Internal Services (as per Table 11.1.2) 8 533 262-49 0-00
External Services (as per Table 11.1.3) 0-00 1174 487-68
Boundary Services (as per Table 11.1.4) 0-00 0-00
Bulk contribution (Estimated amount to be
confirmed by CoT) 0-00 0-00
Total 8 533 262-49 1174 487-68

CIVILCONSULT

Consulting Engineers
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CONSTRUCTION PERIOD

The anticipated construction period for the external civil services will be determined once the
scope of works is confirmed.

Construction will commence once the services agreements are signed by all affected parties
and the construction drawings are approved.

= CIVILCONSULT

Consulting Engineers
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13. CONCLUSION

We trust that the above report meets with your requirements. Please contact us should you
require any additional information.

eon Wentzel
for CIVILCONSULT Consulting Engineers (Pty) Ltd

CIVILCONSULT

Cansulting Engineers
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RATIONAL METHOD

Description of catchment Erf 1305, Soshanguve Pre Development
River detail N/A
Calculated by M. TIEMENSMA [Date [ 6/28/2024
Physical characteristics
Size of catchment (A) 0.048342[Km Rainfall region INLAND
Longest watercourse (L) 0.361 (km Area distribution factors
Average slope (S,,) 0.060942 |m/m Rural (a) Urban (B) Lakes (y)
Dolimite area (Dy) 0[% 100% 0%
Mean annual rainfall (MAR) 700|mm
Surface roughness coefficient (r) 0.3
Rural (C,) Urban (C,)
Surface slope % Factor Cs Description % | Factor C,
Vleis and pans 0 0.03 0.00 [Lawns
Flat areas 100 0.08 0.08 |Sandy, flat (<2%) 0 0.1 0
Hilly 0 0.16 0.00 [Sandy, steep (>7%) 0 0.2 0
Steep areas 0 0.26 0.00 [Heavy soll, flat (<2%) 0 0.17 0
Total 100 - 0.08 |Heavy solil, steep (<7%) 0 0.35 0
Permeability % Factor C, Residential areas
Very permeable 10 0.04 0.00 [Houses 0 0.5 0
Permeable 30 0.08 0.02 [Flats 0 0.7 0
Semi-permeable 50 0.16 0.08 [Industry
Impermeable 10 0.26 0.03  [Light industry 100 0.8 0.8
Total 100 - 0.13 |Heavy industry 0 0.8 0
Vegetation % Factor C, Business
Thick bush and plantation 10 0.04 0.00 |City centre 0 0.7 0
Light bush and farm-lands 50 0.11 0.06 [Suburban 0 0.7 0
Grass lands 30 0.21 0.06 [Streets 0 0.95 0
No vegetation 10 0.28 0.03 [Maximum flood 0 1 0
Total 100 - 0.15 (Total (Cy) 100 - 0.8
Time of concentration (T,) Notes:l
Overland Flow Defined watercourse
+ —osod ) _ ( 0,87L° Jms
S WS ¢ {10008,
0.411  [hours (min=0.25) 0.000 [hours
Run-off coefficient

Return period (years), T 2 5 10 20 50 100
Run-off coefficient, C,

0.364 0.364 0.364 0.364 0.364 0.364
(C,=Cs+CptCy)
Adjusted for dolomitic areas, C;p

0.364 0.364 0.364 0.364 0.364 0.364
(C15=C1(1-Dyg)+C1Dyy(Z(Dractor X Cs))
ﬁtdjustment factor for initial saturation, 0.500 0.550 06 0.670 0.830 1.000
Adjusted run-off coefficient, C,1

0.182 0.200 0.218 0.244 0.302 0.364
(Cir=Cip X F)
Combined run-off coefficient Cy

0.182 0.200 0.218 0.244 0.302 0.364
(Cr=aCyy + BC; + YCy)

Rainfall

Return period (years), T 2 5 10 20 50 100
Point rainfall (mm), PT 23.9 33.0 39.9 47.1 57.7 66.6
Point intenity (mm/hour), Pir(=P+/T¢) 58.16 80.23 96.97 114.63 140.41 162.01
Area reduction factor (%), ARFT 100.0% | 100.0% | 100.0% 100.0% 100.0% | 100.0%
Average intensity (mm/hour),l;

58.2 80.2 97.0 114.6 140.4 162.0
(I-=Pir X ARFy)
Return period (years), T 2 5 10 20 50 100

Peak _ flow(m®/s),Q; = CTBIGT;A 0.142 0.216 0.284 0.375 0.570 0.792




RATIONAL METHOD

Description of catchment Erf 1305, Soshanguve Post Development
River detail N/A
Calculated by M. TIEMENSMA [Date [ 6/28/2024
Physical characteristics
Size of catchment (A) 0.048342[Km Rainfall region INLAND
Longest watercourse (L) 0.361 (km Area distribution factors
Average slope (S,,) 0.060942 |m/m Rural (a) Urban (B) Lakes (y)
Dolimite area (Dy) 0[% 0% 100% 0%
Mean annual rainfall (MAR) 700|mm
Surface roughness coefficient (r) 0.02
Rural (C,) Urban (C,)
Surface slope % Factor Cs Description % | Factor C,
Vleis and pans 0 0.03 0.00 [Lawns
Flat areas 100 0.08 0.08 |Sandy, flat (<2%) 0 0.1 0
Hilly 0 0.16 0.00 [Sandy, steep (>7%) 0 0.2 0
Steep areas 0 0.26 0.00 [Heavy soll, flat (<2%) 0 0.17 0
Total 100 - 0.08 |Heavy solil, steep (<7%) 0 0.35 0
Permeability % Factor C, Residential areas
Very permeable 10 0.04 0.00 [Houses 0 0.5 0
Permeable 30 0.08 0.02 |Flats 0 0.7 0
Semi-permeable 50 0.16 0.08 [Industry
Impermeable 10 0.26 0.03  [Light industry 100 0.8 0.8
Total 100 - 0.13 |Heavy industry 0 0.8 0
Vegetation % Factor C, Business
Thick bush and plantation 10 0.04 0.00 |City centre 0 0.7 0
Light bush and farm-lands 50 0.11 0.06 [Suburban 0 0.7 0
Grass lands 30 0.21 0.06 [Streets 0 0.95 0
No vegetation 10 0.28 0.03 [Maximum flood 0 1 0
Total 100 - 0.15 (Total (Cy) 100 - 0.8
Time of concentration (T,) Notes:l
Overland Flow Defined watercourse
0,467 5 \0.385
T, = 0,604( b J T, = (—0'87" J
JS. 1000S,,
0.116  [hours (min=0.25) 0.000 [hours
Run-off coefficient

Return period (years), T 2 5 10 20 50 100
Run-off coefficient, C;

0.364 0.364 0.364 0.364 0.364 0.364
(C,=Cs+CptCy)
Adjusted for dolomitic areas, Cyp

0.364 0.364 0.364 0.364 0.364 0.364
(C15=C1(1-Dyg)+C1Dyy(Z(Dractor X Cs))
ﬁtdjustment factor for initial saturation, 0.500 0.550 06 0.670 0.830 1.000
Adjusted run-off coefficient, C,1

0.182 0.200 0.218 0.244 0.302 0.364
(Cir=Cip X F)
Combined run-off coefficient C

0.800 0.800 0.800 0.800 0.800 0.800
(Cr=aCyy + BC; + YCy)

Rainfall

Return period (years), T 2 5 10 20 50 100
Point rainfall (mm), PT 12.7 17.5 21.2 25.1 30.7 35.4
Point intenity (mm/hour), Pir(=P+/T¢) 109.57 151.15 182.62 215.95 264.55 305.19
Area reduction factor (%), ARFT 100.0% | 100.0% | 100.0% 100.0% 100.0% | 100.0%
Average intensity (mm/hour),l;

109.6 151.2 182.6 215.9 264.5 305.2
(I-=Pir X ARFy)
Return period (years), T 2 5 10 20 50 100

Peak _ flow(m®/s),Q; = CTBIGTSA 1.177 1.624 1.962 2.320 2.842 3.279
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Traffic Engineering
Transportation Planning
Transport Economy
Project Management

TEGHWORLD Project Financing & Viability

consulting ENGINEERS .
director:PETERKRUGER (PrEng)

Our Reference: REP01/TW1443/17Jul24/v1
Your Reference: V10/2/4/2 — S15(1305) *

17 July 2024
CITY OF TSHWANE METROPOLITAN MUNICIPALITY
DEPUTY DIRECTOR: TRAFFIC IMPACT ASSESSMENT MANAGEMENT

Department Roads and Transport
P O Box 1409, Pretoria, 0001

For Attention: Caroline Msiza

Dear Madam

MEMORANDUM IN SUPPORT OF UPDATED TRAFFIC IMPACT
ASSESSMENT FOR STUDENT HOUSING ON PORTIONS 2 - 120 OF
ERF 1305, SOSHANGUVE-M, TSHWANE

INTRODUCTION

We refer to our e-mail of 6 June 2024 and your subsequent response of 2 July 2024 that
supports our proposal to submit a Memorandum and not a new TIA to support an immaterial
change in the approved land use for Erf 1305 in Soshanguve.

The Site Aerial View & Key Plan (Appendix A) is attached for your convenience.

BACKROUND

The Traffic Impact Assessment that was compiled by INFRATRANS, dated April 2019, for
Student Housing in Soshanguve was approved by Tshwane on 14 May 2019.

The approved TIA was for 2468 beds in 504 units (rooms) which generated a maximum of 75
trips during the Week PM peak hour (COTO TMH17).

The developer now wants to increase the 2468 beds to 2600 beds which translates into 531

units (rooms) but only 4 extra peak hour trips.

This does not warrant a new TIA, but our predicament is that the approved TIA has just expired
(after 5-years).

A new TIA will not be a productive undertaking — from both the viewpoints of the applicant and
Tshwane — given that the previous TIA was done with pre-COVID counts which are now lower
and the developer is already committed to “substantial” improvements.

The new Proposed Annexure T (Appendix B) is attached for your convenience.

TECHWORLD -1- July 2024



Traffic Engineering
Transportation Planning
Transport Economy
Project Management

TEBHWORLD Project Financing & Viability

consulting ENGINEERS .
director:PETERKRUGER (PrEng)

APPROVAL BY TSHWANE OF PREVIOUS TIA

The April 2019 TIA by INFRATRANS (Appendix C) and the subsequent approval of May 2019
by Tshwane (Appendix D) are both attached for your information.

We recommend that the approval letter by Tshwane remains EXACTLY the same in terms of
requirements and conditions with one change in the reference to approved land use, namely
2600 beds which is in line with the town planning (zoning) for the erf which is also stated in
terms of beds (Appendix B), i.e. the Tshwane approval letter of May 2019 stated 504 units
(which equates to the previous 2468 beds).

Please note that although the April 2019 TIA recommended that the required traffic signals at
Commissioner St/ Flower St is the responsibility of “others / background traffic” your approval
letter has changed this to the responsibility of the applicant with which we agree.

Your written support, at your earliest convenience, of this application is hereby requested.

Please do not hesitate to contact us (Pieter Kruger — 083 447 9961) if you require any
additional information.

Kind Regards

G

P Kruger
For TECHWORLD

ATTACHMENTS:

Appendix A: Site Aerial View & Key Plan (Figure 4)

Appendix B: Proposed Annexure T- Jan 2024
Appendix C: TIA, Soshanguve Student Housing, INFRATRANS, April 2019

Appendix D: City of Tshwane Comments, 14 May 2019

TECHWORLD -2- July 2024
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Appendix A: Site Aerial View & Key Plan (Figure 4)

TECHWORLD -3- July 2024
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Traffic Engineering
Transportation Planning
Transport Economy
Project Management

TEGHWDRLD Project Financing & Viability

consulting ENGINEERS

director:PETERKRUGER (PrEng)

Appendix B: Proposed Annexure T- Jan 2024
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TSHWANE

ANNEXURE T O

TOWN-PLANNING SCHEME

AMENDMENT SCHEME T

2008

(Revised 2014)

SHEET 1 OF 3 SHEETS

PORTION 2 TO 102 OF ERF 1305, SOSHANGUVE-M TOWNSHIP

1 Use Zone 5. RESIDENTIAL 5

2 Uses permitted Residential Buildings (Student Accommodation)

3 Uses with consent Table B, Column 4

4 Uses not permitted Table B, Column 5

5 Definitions 1) For the purposes of this Amendment Scheme,
Residential Buildings shall mean land and buildings
used for the purpose of student accommodation.

2) For the purpose of this Amendment Scheme, Student
Accommodation shall mean “an accommodation
establishment which is a dwelling place (containing
multiple dwelling units) for the student(s) who have
registered to study with a tertiary institution within the
area of jurisdiction of the Municipality and the
accommodation establishment has been approved by
the Municipality and accredited by the relevant tertiary
institution”.
3) Other: Clause 5

6 Density Maximum of 2600 beds allowed

7 Coverage 30%

8 Height 4 Storeys

9 Floor area ratio 1.2

10 | Site development plan and (1) A site development plan and a landscape development

landscape development plan

plan, unless otherwise determined by the City of Tshwane
Metropolitan Municipality, compiled by a person suitable
qualified to the satisfaction of the Municipality, shall be
submitted to the Municipality for approval prior to the
submission of building plans.

APPROVED

PROMULGATED ON:

COMES INTO OPERATION ON:

f. STRATEGIC EXECUTIVE DIRECTOR: CITY OF PLANNING

CITY OF TSHWANE METROPOLITAN MUNICIPALITY




TS HWAN E TOWN-PLANNING SCHEME 2008

(Revised 2014)

ANNEXURE T O AMENDMENT SCHEME T SHEET 2 OF 3 SHEETS

PORTION 2 TO 102 OF ERF 1305, SOSHANGUVE-M TOWNSHIP

(2) The landscaping, in terms of the landscape
development plan, shall be completed by completion of
the development or any phase thereof. The continued
maintenance of the landscape development shall be to
the satisfaction of the Municipality.

(3) An approved site development plan may only be
amended with the consent of the Municipality and no
building plan which does not comply with the proposals
and conditions as set out in the approved site
development plan shall be approved by the

Municipality.
11 | Building lines Clause 12, Table A
12 | Parking requirements 1) Demarcated parking space (minimum 2,5m x 5m) with

a permanent dust-free surface, together with the
necessary maneuvering space, shall be provided and
maintained on the erf to the satisfaction of the
Municipality.

2) The owner shall take the necessary action to
discourage possible overflow parking in the street
reserve, to the satisfaction of the Municipality and such
measures shall be indicated on the Site Development
Plan.

3) For this Residential 5 to be used as Student
Accommodation (Residential 5), parking required will
be as follows: 1 parking bay for every 87m2 of bedroom
and bathroom accommodation.

13 | Paving of traffic areas All parts of the erf upon which motor vehicles are allowed to
move or park, shall be provided with a permanent dust-free
surface, which surface shall be paved, drained and maintained
to the satisfaction of the Municipality.

APPROVED

PROMULGATED ON:
COMES INTO OPERATION ON:
f. STRATEGIC EXECUTIVE DIRECTOR: CITY OF PLANNING
CITY OF TSHWANE METROPOLITAN MUNICIPALITY




TSHWANE
ANNEXURE T O

TOWN-PLANNING SCHEME 2008

AMENDMENT SCHEME T SHEET 3 OF 3 SHEETS

PORTION 2 TO 102 OF ERF 1305, SOSHANGUVE-M TOWNSHIP

14

Access to the erf

Entrances to and exits from the erf shall be sited, constructed
and maintained to the satisfaction of the Municipality.

15

Loading and off-loading
facilities

Not required

16

Turning facilities

Not applicable

17

Physical barriers

A non-removal physical barrier which restricts pedestrian and
vehicle movement shall be erected and maintained on all
boundaries of the erf (approved entrances and exits excluded)
to the satisfaction of the Municipality.

18

Health measures

(1) Any requirements for air pollution-, noise abatement- or
health measures set by Municipality shall be complied with
to the satisfaction of the Municipality without any costs to
the Municipality.

(2) Air-conditioning units or compressors shall not be mounted
to the exterior walls of buildings without the prior consent of
the Municipality.

19

Outdoor advertising

Advertisements and/or sign boards shall not be erected or
displayed on the erf without the written consent of the
Municipality first being obtained in terms of municipal by-laws of
outdoor advertising.

20

Detrimental soil conditions

An engineer shall be appointed before the approval of building
plans, which shall design, specify and supervise structural
measures for the foundations of structures, according to the soil
conditions prevalent on site. On completion of the structures,
he/she shall certify that all his/her specifications have been met.

21

Open space

Not applicable

22

General

1) Bulk service contributions shall be paid in full prior to the submission/approval of the
site development plan or building plans.

APPROVED

PROMULGATED ON:

COMES INTO OPERATION ON:

f. STRATEGIC EXECUTIVE DIRECTOR: CITY OF PLANNING

CITY OF TSHWANE METROPOLITAN MUNICIPALITY
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Appendix C: TIA, Soshanguve Student Housing, INFRATRANS, April 2019
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P-167: TRAFFIC IMPACT ASSESSMENT — SOSHANGUVE STUDENT ACCOMMODATION

2.1

2.2

3.1

INTRODUCTION

Infratrans (Pty) Ltd was appointed to undertake a Traffic Impact Assessment (TIA) for a
proposed new student accommodation development to be located on Erf 1305 in
Soshanguve Block M, City of Tshwane Metropolitan Municipality (CoT), Gauteng Province.

The location of the study site is shown in Figure 1 (all figures, appendices and drawings are
attached at the end of this report).

The proposed development will be known as Student Village, and will be located
approximately 3.0 km to the southwest of the Tshwane University of Technology's (TUT)
Soshanguve main campus, and only 800 m to the northwest of TUT's Soshanguve south
campus. The draft site layout plan is attached as Appendix A.

The aim of the study is to quantify the impact the above development will have on the
surrounding road network, and to determine whether it is necessary to implement any
road upgrades to mitigate such impact. The study also includes discussions on future
roads planning, access to the development and public transport.

DEVELOPMENT DETAILS

This section describes the development property as well as the proposed development.

Property Information and Existing Rights

The property comprise of undeveloped portions of Erf 1305 in Soshanguve Block M. The
exact zoning of these portions is not known, but is believed to be Residential 1(i.e. low
density, single-dwelling residential stands), as per the Tshwane Town Planning Scheme
2008 (Revised 2014) @ (TTPS). The site as a whole is approximately 4.2 hectares in extent.

Proposed Development
The proposal is to develop student accommodation providing for the following:

340 three (3) room / six (6) bed units;

33 three (3) room / three (3) bed paraplegic units;

99 three (3) room / three (3) bed units;

32 warden units; and

Recreational centres, study centres and laundry rooms for the residents.

A

—+

otal of 504 residential units are therefore proposed.

SURROUNDING ROAD NETWORK & ROADS PLANNING

This section presents the existing surrounding road network as well as the surrounding road
network planning on a local, provincial and national level. The impact of the subject site
on these existing road networks and roads master plans are assessed and discussed with
the ultimate goal of achieving roads planning integration which is acceptable and
feasible to all parties involved.

Local Road Network

The CaT is the relevant local roads authority applicable to the study area. Figure 2
presents the subject site in the context of the latest available functional roads master
plan of the CoT. Municipal roads affected are listed in Table 3.1 overleaf along with
their functional classifications and existing and planned road reserve widths.

Page 1 of 17



P-167: TRAFFIC IMPACT ASSESSMENT — SOSHANGUVE STUDENT ACCOMMODATION

3.2

3.3

Table 3.1 - Affected local road network characteristics

R Road reserve width
Road name Classification —
Existing Planned

Imphangele Street Class 5(b) Local street (Residential) 16 m 16 m
Maplankeng Street Class 5(b) Local street (Residential) 16 m 16 m
Flower Street Class 4(a) Collector (Non-residential) 16 -20m 20m
Buputju Street Class 4(a) Collector (Non-residential) 20 m 20 m
Aubrey Matlala Street Class 3 Minor Arterial Road (District distributor) 25m 25m
Buitekant Street Class 3 Minor Arterial Road (District distributor) 16 -40m 40m
Commissioner Street Class 2 Major Arterial Road (metropolitan distributor) 45m 45m

Provincial Road Network

The Gauteng Department of Roads and Transport (Gautrans) is the relevant provincial
roads authority applicable to the study area. Figure 3 presents the subject site in the
context of the latest available Gautrans strategic road network.

From Figure 3 it is concluded that there are no provincial roads in close enough
proximity to the subject site to be considered by this study.

National Road Network

From Figure 2 and Figure 3 it is concluded that there are no national roads in close
enough proximity to the subject site to be considered by this study.

DEVELOPMENT ACCESS
The following two (2) accesses are proposed to the subject development:

®  To the north of the site at the existing intersection between Imphangele Street
and Maplankeng Street; and

B To the east of the site at the existing intersection between two unnamed class
5(b) roads.

The locations of these accesses are shown in Figure 4, and is also indicated on the draft
site layout plan attached as Appendix A. Photos taken from the access locations are
shown overleaf.

It can be confirmed that these access locations are in line with the TRH 26, South African
Road Classification and Access Management Manual @ document, and is therefore
supported from a traffic engineering and transport planning viewpoint.

Current traffic volumes along the two class 5 roads the accesses are proposed off is very
low. Even with the expected development traffic, and some growth in background
traffic, peak traffic volumes along these two roads are still expected to be below 250
vehicles per hour. Providing priority stop control at these access intersections will yield
good traffic operating conditions. It is however recommended that during the site
development plan (SDP) submission stage, these access layouts be revisited as part of the
site traffic assessment (discussed in Section 14 of this report), if deemed necessary at the
time.
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Photo 4.1 - Driver sight line (left) from proposed access position along Imphangele Street

Photo 4.2 - Driver sight line (right) from proposed access position along Imphangele Street
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Photo 4.3 - View from proposed access approach at the intersection of the two unnamed roads
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6.1

6.2

TRIP GENERATION

The expected trip generation of the proposed student accommodation is determined by
making use of the guidelines contained in the TMH 17 Volume 1, South African Trip Data
Manual ® document.

The expected trip generation is presented in Table 5.1 below.

Table 5.1 - Expected trip generation

Trip Base trip

Directional

Land use generation | Peak hour | generation split (infout)| trips IN trips OUT

rate category rate

Weekday = 0.2 trips /

(/d 0,
oy i 25%:75% 13 38 51
Student .
Student 504 partments  Weekday 03P/ ooy any 49 26 75
Accommodation units PM unit
and flats
Weekend 0'15u Hi'fS/ 50%:50% 19 19 38

The calculated trips for each peak hour consider a trip reduction factor for low vehicle
ownership, as allowed for in the trip data manual, and considered relevant to the study
area. No reduction factors were applied for mixed-use developments and transit nodes
or corridors.

From the above table it is clear that the development traffic expected to be generated
during the weekends is minimal. The weekend peak traffic hours were therefore not
considered by this study.

STUDY SCOPE

This section defines the scope of this traffic study in terms of the area it covers as well as
the relevant years of assessment scenarios. The guidelines in the TMH 16, Volume 2, South
African Traffic Impact and Site Traffic Assessment Standards and Requirements Manual 4
as well as discussions with the relevant CoT traffic engineering and roads planning officials
were instrumental in defining the scope of this study.

Study Area

From Table 5.1 it is clear that the expected trip generation of the proposed
development will be over 50 peak hour trips. Thus, according to the guidelines in the
South African Traffic Impact and Site Traffic Assessment Standards and Requirements
Manual a full TIA is required. This requirement coupled with extensive discussions with
CoT officials yielded the study scope presented in Figure 5, which include the following
3 intersections:

®  Aubrey Matlala Street / Flower Street;
m  Commissioner Street / Flower Street; and
B Buitekant Street / Buputju Street.

Assessment Years

Analysis of the base year scenario as well as a five-year future horizon scenario is
proposed. In the case of the subject proposed development the base year scenario is
taken as 2019 and the horizon scenario is taken as 2024,
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7.

7.1

7.2

7.3

10.

TRAFFIC SURVEYS

This section describes and discusses the traffic surveys conducted, some of the survey
results as well as observations during site visits.

Surveys Conducted

Unclassified traffic surveys of all turning movements were carried out at all study
intersections during the weekday AM (06:00-09:00) and PM peak periods (15:00-18:00)
on Wednesday 3 April 2019.

Survey Results

Analysis of the above traffic surveys yielded the weekday AM and PM peak hours as
07:00 - 08:00 and 16:30 -17:30, respectively. It must also be noted that the PM peak hour
is the critical peak. These peak hour traffic volumes are presented graphically in
Figure 6a. The weighted average peak hour factor (PHF) for all surveyed intersections
was calculated as 0.92.

Site Visits

A site visit to the study area was carried out during the weekday PM peak traffic hour in
order to observe the operational conditions of the existing traffic within the study area.
Aspects regarding public transportation and non-motorised transport services and
infrastructure were also focussed on during the site visit.

TRIP ASSIGNMENT & DISTRIBUTION

Assumptions regarding the expected distribution of the study site trips were made based
on site observations, likely trip origins/destinations and distribution characteristics of the
existing traffic as per the traffic surveys.

The assumed distribution of the expected development traffic on the study area road
network is shown in Figure 6b. The subsequent expected assignment of the development
traffic is shown in Figure 6c.

LATENT RIGHTS

To account for any latent developments in the study area, an annual traffic growth rate
of 4.0% was applied to the existing 2019 traffic volumes, over a period of 5 years.

This growth rate is considered above average for background traffic, and this approach
can therefore be seen as conservative.

TRAFFIC ANALYSIS SCENARIOS

From the assessment years noted in Section 6, the following four analysis scenarios are
relevant to this study. The purpose of each of these scenarios are also noted. Each traffic
scenario consists of a traffic flow scenario and a road network layout scenario.

B 2019 Existing peak hour traffic (Scenario 1) — The purpose of this scenario is to provide
an indication of the existing traffic operational conditions within the study area and,
along with on-site observations during the applicable peak hours, provide a basis to
calibrate the capacity analysis software for use in the future traffic flow scenarios;
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10.1

10.2

10.3

10.4

m 2024 Background peak hour traffic (Scenario 2) — Analysis of this scenario provides a
baseline against which incremental upgrades for the “with development” scenario 3
can be measured in order to enable fair allocation of road upgrade responsibilities in
respect of the proposed development;

m 2024 Background plus development peak hour traffic (unmitigated network)
(Scenario 3) — This scenario is intended to show the requirement (if any) for road
upgrades due to the addition of the proposed development traffic, and

m 2024 Background plus development peak hour traffic (mitigated network)
(Scenario 4) — This scenario is intended to quantify the required road upgrades (if any)
due to the addition of the proposed development traffic and to prove the feasibility
of such upgrades on the study area road network.

The process employed in order to yield the above traffic analysis scenarios is briefly
explained in the subsections below.

2019 Existing Peak Hour Traffic (Scenario 1)

This analysis scenario represents the existing peak hour traffic volumes as per the traffic
surveys shown in Figure 6a along with the existing 2019 road network and intersection
layouts, as confirmed during the site visit.

2024 Background Peak Hour Traffic (Scenario 2)

This analysis scenario was developed by taking the 2019 existing peak hour traffic
volumes, shown in Figure 6a, and applying an annual background traffic growth factor
of 4.0% over five years. As discussed in Section 9 of this report, this rate also accounts for
any latent developments in the study area. The results are shown in Figure 6d.

The road network layout used for this scenario is identical to Scenario 1, but include
upgrades required in order to restore acceptable operational conditions to the network
as a result of current or expected future traffic volumes, but not considering the
proposed development.

2024 Background Plus Development Peak Hour Traffic - Unmitigated Network
(Scenario 3)

This analysis scenario was developed by taking the 2024 background peak hour traffic
volumes, shown in Figure 6d, and adding the expected assignment of the development
traffic volumes shown in Figure 6¢. The resultant traffic volumes are shown in Figure 6e.

The road network layout used for this scenario is identical to the layout used for
Scenario 2.

2024 Background Plus Development Peak Hour Traffic - Mitigated Network
(Scenario 4)
The traffic volumes used for this scenario is identical to Scenario 3 as shown in Figure 6e.

The road network layout used for this scenario is also identical to Scenario 3, but include

upgrades required in order to restore acceptable operational conditions to the network
as a result of the proposed development.
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11. TRAFFIC FLOW ANALYSES

The SIDRA INTERSECTION 8 intersection capacity analysis computer programme was used
to analyse the intersections falling within the study scope and for the scenarios described
in Section 10. The outcomes of these analyses are presented and discussed in the
following sections, with detailed information on these analyses included at the back of
the report as Appendix B.

The capacity analysis standards as prescribed in TMH 16, Volume 2, South African Traffic
Impact and Site Traffic Assessment Standards and Requirements Manual® will be
applicable to this study.

The analyses utilised PHF's determined for each individual intersection from the traffic
surveys carried out as part of this study. Considering the residential nature of the study
area, as well as observations during the site visit, a low percentage of heavy vehicles
(0.5%) was considered for class 4 and 5 roads, and a higher percentage (1-2%) for class 2
and 3 roads.

11.1 2019 Existing Peak Hour Traffic Volumes (Scenario 1)

For this traffic flow scenario, the SIDRA analyses show that all study intersections are
currently operating below capacity, providing acceptable Levels of Service (LOS) for
all road users.

Noteworthy analyses results include the through movement for the eastern approach
at the Commissioner Street / Flower Street intersection, which is currently operating at
almost 90% of its capacity during the PM peak hour. Current LOS for this movement is
however still acceptable.

Table 11.1 overleaf presents a summary of the capacity analysis results for Scenario 1.
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11.2

Table 11.1 - Capacity analysis results for 2019 existing peak hour traffic volumes (Scenario 1)

Intersection capacity analysis results
Intersection & approach Analysis Approach 1 Approach 2 Approach 3
definitions parameter
IR ENENEN
0.05 0.16 0.15

V/C 0.15 0.32 0.32
Week ' bolay (s) 6 0 0 7 9 16
Aubrey Matlala Street / AM
Flower Street LOS A A A A A C
Approach 1: Aubrey S
Approach 2: Aubrey N v/C 010 022 022 022 042 042
Approach 3: Flower W
Week  pejay(s) 6 0 1 o 11 23
PM
LOS A A A A B C
V/C 0.08 0.11 0.05 0.63 0.64 0.17
Week
Delay (s 8 9 8 13 15 9
Commissioner Street / Flower AM y 6
Street LOS A A A B C A
Approach 1: Flower S
Approach 2: Commissioner E v/C 0.10 0.08 0.05 0.87 0.42 0.22
Approach 3: Commissioner W
week  polay(s) 8 9 8 25 11 9
PM
LOS A A A @ B A
v/C 0.32  0.03 0.23 0.23 0.40 0.40
_ ) Week ' holay (s) 1 6 10 15 9 10
Buitekant Road / Buputju AM
Street LOS A A B C A A
Approach 1: Buitekant S
Approach 2: Buputju E v/C 0.29 0.01 0.07 0.07 0.29 0.29
Approach 3: Buitekant N
Week | b elay () 1 6 9 12 8 9
PM
LOS A A A B A A

Notes: L=left, T=through, R=right, V/C=volume/capacity, LOS=Level of Service, red text indicates unacceptable performance

2024 Background Peak Hour Traffic Volumes (Scenario 2)

With the expected increase in background traffic over the next 5 years, the SIDRA
analyses indicate that the through movement for the eastern approach at the
Commissioner Street / Flower Street intersection, which is currently (i.e. Scenario 1)
operating at almost 90% of its capacity, is expected to operate above capacity during
the PM peak hour. Upgrading of this intersection is therefore required.

Other noteworthy analyses results include the right-turn movement for the western
approach at the Aubrey Matlala Street / Flower Street intersection, which is expected
to operate at a LOS E during the PM peak hour. This movement will however still operate
below capacity, with no expected queueing problems. Upgrading of this intersection
is therefore not recommended for this traffic flow scenario.

For all other traffic movements at the study intersections, the SIDRA analyses indicate
acceptable operating conditions during the peak traffic hours without any road
upgrades.

The road upgrades required to restore acceptable operational conditions to the
network as a result of current or expected future traffic volumes, but excluding the
proposed development, are listed in Table 11.2.1 overleaf.

Table 11.2.2 overleaf presents a summary of the capacity analysis results for the 2024
background peak hour traffic scenario without the required upgrades listed in
Table 11.2.1. Table 11.2.3 presents the capacity analysis results corresponding to the
implementation of these upgrades.
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Table 11.2.1 - Road upgrades required to restore current or future operational conditions, excluding the

Required due to Responsible party

proposed development.

. Control/ .
Approach Requ"ec‘ upgrades _

New traffic signal

Control None

Aubrey Matlala Street / S None
Flower Street

N None

w None

Control

Commissioner Street / S None
Flower Street

E None

W None

Buitekant Road / Control None

Buputju Street Al None

Approaches

Background traffic

growth

Municipality or future
developments in the area

Table 11.2.2 - Capacity analysis results for 2024 background peak hour traffic volumes (without upgrades)

Intersection & approach
definitions

Aubrey Matlala Street /
Flower Street

Approach 1: Aubrey S
Approach 2: Aubrey N
Approach 3: Flower W

Commissioner Street / Flower
Street

Approach 1: Flower S
Approach 2: Commissioner E
Approach 3: Commissioner W

Buitekant Road / Buputju
Street
Approach 1: Buitekant S

Approach 2: Buputju E
Approach 3: Buitekant N

Week
AM

Week
PM

Week
AM

Week
PM

Week
AM

Week
PM

Analysis

parameter

v/C
Delay (s)
LOS
Vv/C
Delay (s)
LOS
v/C
Delay (s)
LOS
Vv/C
Delay (s)
LOS
v/C
Delay (s)
LOS
Vv/C
Delay (s)

LOS

Intersection capacity analysis results

0.07

6

A

0.11

0.35

1

A

0.19

0

6

A

T
0.19
1
A

0.27

0.36

12

0.10
10

A

0.19

8

A

14

B

0.49

11

B

0.75

25

0.78

21

0.51

12

0.51

0.37

8

A

Approach 1 Approach 2 Approach 3

N ENENENNEE

0.49

21

C

0.75

46

A

Notes: L=left, T=through, R=right, V/C=volume/capacity, LOS=Level of Service, red text indicates unacceptable performance
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11.3

Table 11.2.3 = Capacity analysis results for 2024 background peak hour traffic volumes (with upgrades)

Intersection capacity analysis results

Intersection & approach Analysis Approach 1 Approach 2 Approach 3
definitions parameter
RN EN N
0.07 0.19 0.19

V/C 0.19 0.49 0.49
Week ' bolay (s) 6 0 1 8 11 21
Aubrey Matlala Street / AM
Flower Street LOS A A A A B C
Approach 1: Aubrey S
Approach 2: Aubrey N v/C 011 027 027 027 075 075
Approach 3: Flower W
Week | holay (s) 6 0 1 9 25 46
PM
LOS A A A A C E
V/C 0.09 0.53 0.06 0.40 0.57 0.53
Week
Delay (s 6 30 6 5 6 15
Commissioner Street / Flower AM y 6
Street LOS A C A A A B
Approach 1: Flower S
Approach 2: Commissioner E v/C 012 055 007 071 032 048
Approach 3: Commissioner W
week | pojay (s) 6 42 6 15 3 16
PM
LOS A D A B A B
v/C 0.39 0.04 0.36 0.36 0.51 0.51
_ ) Week ' bolay (s) 1 6 12 20 9 11
Buitekant Road / Buputju AM
Street LOS A A B C A B
Approach 1: Buitekant S
Approach 2: Buputju E v/C 0.35 0.02 0.10 0.10 0.37 0.37
Approach 3: Buitekant N
Week | b elay () 1 6 10 14 8 9
PM
LOS A A A B A A

Notes: L=left, T=through, R=right, V/C=volume/capacity, LOS=Level of Service, red text indicates unacceptable performance

2024 Background Plus Development Peak Hour Traffic Volumes - Unmitigated
Network (Scenario 3)

For this traffic flow scenario, the SIDRA analyses show that the additional development
traffic will have an insignificant impact on all study intersections, except for the right-
turn movement for the western approach at the Aubrey Matlala Street / Flower Street
intersection. Additional development traffic is expected to result in an unacceptable
LOS F for this turning movement during the PM peak traffic hour, and this intersection will
therefore have to be upgraded to mitigate this impact by the development.

Table 11.3 overleaf presents a summary of the capacity analysis results for Scenario 3.
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114

Table 11.3 = Capacity analysis results for 2024 background plus development peak hour traffic volumes:
unmitigated network (Scenario 3)

Intersection & approach

definitions

Aubrey Matlala Street /
Flower Street

Approach 1: Aubrey S
Approach 2: Aubrey N
Approach 3: Flower W

Week
AM

Week
PM

Week

Commissioner Street / Flower AM

Street

Approach 1: Flower S
Approach 2: Commissioner E
Approach 3: Commissioner W

Buitekant Road / Buputju
Street

Approach 1: Buitekant S
Approach 2: Buputju E
Approach 3: Buitekant N

Week
PM

Week
AM

Week
PM

Analysis
parameter
v/C
Delay (s)
LOS
v/C
Delay (s)
LOS

v/C
Delay (s)
LOS
V/C
Delay (s)

LOS

Intersection capacity analysis results

Approach 1 Approach 2 Approach 3
N
0.54 0.54

L

0.07

6

A

0.12

0.56

30

0.58

42

0.39

0.35

1

A

T
0.19

0

0.20

6

A

T

0.19

1

A

0.29

0.71

15

0.38

12

0.11

10

A

0.19

8

A

0.11

15

B

12

B

0.38

8

A

23

A

Notes: L=left, T=through, R=right, V/C=volume/capacity, LOS=Level of Service, red text indicates unacceptable performance

2024 Background Plus Development Peak Hour Traffic Volumes - Mitigated
Network (Scenario 4)

The mitigation measures required at the study intersections to accommodate the
additional development traffic on the road network are listed in Table 11.4.1 below.

Table 11.4.2 overleaf presents a summary of the capacity analysis results after

introduction of these mitigation measures.

Table 11.4.1 - Road upgrades required by addition of development traffic

. Control/ . . .
Approach Required upgrades Required due to Responsible party

Aubrey Matlala Street /
Flower Street

Commissioner Street /
Flower Street

Buitekant Road /
Buputju Street

Control 3-way stop
S None
N None
W None
Control None
S None
E None
w None
Control None
ApproA!ches None

Proposed Development

Developer
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Table 11.4.2 - Capacity analysis results for 2024 background plus development peak hour traffic volumes:

mitigated network (Scenario 4)

Intersection & approach

definitions

Week
Aubrey Matlala Street / AM
Flower Street
Approach 1: Aubrey S
Approach 2: Aubrey N
Approach 3: Flower W Week
PM
Week
Commissioner Street / Flower AM

Street

Approach 1: Flower S
Approach 2: Commissioner E
Approach 3: Commissioner W | \Week

PM
Week
Buitekant Road / Buputju AM
Street
Approach 1: Buitekant S
Approach 2: Buputju E
Approach 3: Buitekant N Week
PM

Analysis
parameter
v/C
Delay (s)
LOS
v/C
Delay (s)
LOS
v/C
Delay (s)
LOS
v/C
Delay (s)
LOS
v/C
Delay (s)
LOS
V/C
Delay (s)

LOS

Intersection capacity analysis results

Approach 1 Approach 2 Approach 3
ERENTNER

L

0.18

10

A

0.30

11

0.09

T

0.52

13

B

0.71

20

0.48

12

B

0.67

16

0.06

0.48

13

0.40

0.32

N/A (no mitigation required)

N/A (no mitigation required)

0.32

Notes: L=left, T=through, R=right, V/C=volume/capacity, LOS=Level of Service, red text indicates unacceptable performance
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12.

13.

PROPOSED ROAD UPGRADES

Table 12.1 below summarises the proposed road upgrades identified through the analysis
procedure in the foregoing sections. These road upgrades are shown in Drawing RUDO01
attached at the end of this report.

Table 12.1 - Summary table of proposed road upgrades

Required/proposed upgrades per analysis scenario
. Control/
Intersection h
Approac 2024 Background 2024 Background plus development

Aubrey Matlala Control | None 3-way stop

Street / Flower S None None

Street N None None

w None None

. Control  New traffic signal None
Commissioner

Street / Flower S None None

Street E None None

W None None

Control | None None

Buneka_nt Road / S None None
Buputju Street

N None None

E None None

As noted in the foregoing sections, upgrades necessitated by background traffic flow
scenarios are, in theory, the responsibility of the applicable roads authorities. These
upgrades may also be implemented by other future developments in close proximity to
the subject proposed development. Furthermore, upgrades necessitated by the
development traffic will be the responsibility of the Developer. Additionally, upgrades at
the access intersections to the proposed development will also be the responsibility of the
Developer.

It is accepted that the CoT may not have funding available to implement the upgrades
attributable to background traffic flow scenarios. In such case, the CoT may want to
transfer its responsibility for the relevant upgrades to the Developer of the subject
proposed development who, in turn, will fund such upgrades from the bulk services
contributions payable to the CoT due to the proposed development.

PUBLIC AND NON-MOTORISED TRANSPORT ASSESSMENT

A public transportation and non-motorised transport assessment was carried out as part
of this study.

Public transport in the study area is mainly provided by minibus taxis and busses. Local
taxis have been observed travelling on all roads within the study area, with longer
distance taxis available along Aubrey Matlala Street, Commissioner Street and Buitekant
Street. A number of bus stops are also located well within walking distance from the
proposed site. The site is thus well exposed to public transport availability.

Itis also expected that the proposed development will generate a considerable demand
for non-motorised and public transport. Due to this, the following new facilities are
proposed:

B Pedestrian sidewalks on at least one side of all roads along the site boundary; and

m  Pick-Up and Drop-Off (PUDO) facilities on-site, at the access intersections to the
development.

These proposed new public and non-motorised transport facilities are indicated on the
draft site layout plan attached as Appendix A.
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14. SITE TRAFFIC ASSESSMENT

15.

An STA will be required for the proposed development at SDP approval stage in
accordance with the TMH 16, Volume 2, South African Traffic Impact and Site Traffic
Assessment Standards and Requirements Manual 4.

The primary purpose of the STA is to evaluate proposed accesses in terms of required
throat lengths (stacking distances), on-site roads for suitability of all design vehicles,
parking provision, functionality of loading facilities (if any), on-site public transport facilities
(if any), pedestrian arrangements and other transportation facilities.

PARKING
In terms of on-site parking provision, the requirements of the TTPS @) must be met.
From the TTPS the subject development's requirements for on-site parking are:

®  One (1) paved parking space for each flat with three habitable rooms or less; or
®m  Two (2) paved parking spaces for each flat with four habitable rooms or more; and
®m  One (1) paved parking space per three flats for visitors;

As no SDP is available for the proposed development, this aspect will have to be dealt
with in the STA.

For student accommodation a relaxation in these required parking provisions are often
considered by CoT. Such a request must however be lodged by the applicant and
thoroughly motivated, for which a parking study is often required. This does however not
form part of the scope for this study.
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16. CONCLUSIONS & RECOMMENDATIONS

The key conclusions and recommendations of this study are presented below:

This TIA was undertaken in support of a proposed new student accommodation
development to be located on Erf 1305 in Soshanguve Block M, City of Tshwane
Metropolitan Municipality (CoT), Gauteng Province;

A total of 504 residential units for students are proposed;

It is estimated that the development will generate a total of 51 and 75 peak hour trips
during the weekday AM and PM peak traffic hours, respectively;

Two (2) accesses to the development are proposed; one to the north of the site at the
existing intersection between Imphangele Street and Maplankeng Street, and the
other access to the east of the site at the exiting intersection between two unnamed
class 5(b) roads;

The study scope for this TIA is shown in Figure 5, and years of assessment for this study
were taken as 2019 and 2024;

Traffic surveys were carried out at all study intersections during the weekday AM (06:00
- 09:00) and PM peak periods (15:00 - 18:00) on Wednesday 3 April 2019. Analysis of
these survey results yielded the weekday AM and PM peak hours as 07:00-08:00 and
16:30-17:30, respectively, with the PM peak hour being the critical peak. A site visit to
the study area was also carried out during the weekday PM peak traffic hour;

To account for any latent developments in the study area, an annual traffic growth
rate of 4.0% was applied to the existing 2019 traffic volumes, over a period of 5 years;

Traffic flow analyses of all study intersections, and for all applicable traffic flow
scenarios, concluded that the following road upgrades will be required:

> Aubrey Matlala St / Flower St: Converting the current priority control stop to a
3-way stop. This upgrade is to mitigate the impact of the development’s traffic on
the road network, and is therefore the responsibility of the developer; and

» Commissioner St / Flower St: Converting the current 4-way stop to a traffic signal
controlled intersection. This upgrade is to mitigate the impact of the expected
growth in background traffic over the next 5 years, and is therefore the
responsibility of the CoT or future developments in the study area.

The proposed development is expected to generate a considerable demand for non-
motorised and public transport. Due to this, the following new facilities are proposed:

> Pedestrian sidewalks on at least one side of all roads along the site boundary; and

> Pick-Up and Drop-Off (PUDOQ) facilities on-site, at the access intersections to the
development.

As no site development plan (SDP) is available for the proposed development, on-site
parking aspects will have to be dealt with in the Site Traffic Assessment (STA) at SDP
approval stage. Similarly, site circulation and detailed access control analyses will be
addressed in the STA.

The proposed new student accommodation development, to be located on Erf 1305 in
Soshanguve Block M, is therefore support from a traffic engineering perspective provided
that the recommendations made in this study are implemented.
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2024 Background Peak Hour Traffic Volumes

2024 Background Plus Development Peak Hour Traffic Volumes
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DRAWINGS

Drawing RUD00O1 Proposed Road Upgrades
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APPENDIX A

Draft site layout plan
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APPENDIX B

Output of SIDRA intersection capacity analyses



SITE LAYOUT
Site: 1 [Scenario 1 AM: 2019]

Aubrey Matlala St/ Flower St Intersection
Site Category: -
Stop (Two-Way)

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY

Site: 1 [Scenario 1 AM: 2019]
Aubrey Matlala St/ Flower St Intersection
Site Category: -

Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 93 1,0 0,054 56 LOSA 0,0 0,0 0,00 0,54 0,00 53,9
2 T1 315 1,0 0,159 0,0 LOSA 0,0 0,0 0,00 0,01 0,00 59,9
Approach 407 1,0 0,159 1,3 NA 0,0 0,0 0,00 0,13 0,00 58,4
North: Aubrey Matlala St

8 T1 366 1,0 0,153 0,1 LOSA 0,1 1,0 0,04 0,02 0,04 59,6
9 R2 16 1,0 0,153 72 LOSA 0,1 1,0 0,06 0,03 0,06 57,5
Approach 381 1,0 0,153 0,4 NA 0,1 1,0 0,04 0,03 0,04 59,5
West: Fower St

10 L2 36 0,5 0,323 8,8 LOSA 1,5 10,2 0,08 0,99 0,10 47,6
12 R2 134 0,5 0,323 158 LOSC 1,5 10,2 0,08 0,99 0,10 47,4
Approach 171 0,5 0,323 14,3 LOSB 1,5 10,2 0,08 0,99 0,10 47,5
All Vehicles 959 0,9 0,323 3,2 NA 1,5 10,2 0,03 0,24 0,03 56,5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: INFRATRANS CIVIL AND TRAFFIC ENGINEERING | Processed: Sunday, 14 April 2019 01:05:47
Project: C:\Users\piete\Desktop\P-167 Erf 1305 Soshanguve student accom TIA\7 Analyses & Calculations\1_Aubrey Matlala St_Flower St.sip8



SITE LAYOUT
Site: 1 [Scenario 1 PM: 2019]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Scenario 1 PM: 2019]
Aubrey Matlala St/ Fower St Intersection
Site Category: -

Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 167 1,0 0,090 56 LOSA 0,0 0,0 0,00 0,58 0,00 53,6
2 T1 421 1,0 0,217 0,0 LOSA 0,0 0,0 0,00 0,00 0,00 60,0
Approach 587 1,0 0,217 1,6 NA 0,0 0,0 0,00 0,16 0,00 58,0
North: Aubrey Matlala St

8 T1 483 1,0 0,221 0,4 LOSA 0,5 3,3 0,10 0,05 0,10 59,1
9 R2 39 1,0 0,221 85 LOSA 0,5 3,3 0,15 0,07 0,15 56,8
Approach 522 1,0 0,221 1,0 NA 0,5 3,3 0,11 0,05 0,11 58,9
West: Fower St

10 L2 17 0,5 0,424 10,8 LOSB 1,8 12,8 0,00 1,00 0,00 43,3
12 R2 121 0,5 0,424 23,3 LOSC 1,8 12,8 0,00 1,00 0,00 43,1
Approach 138 0,5 0,424 21,8 LOSC 1,8 12,8 0,00 1,00 0,00 43,1
All Vehicles 1247 0,9 0,424 3,6 NA 1,8 12,8 0,04 0,21 0,04 56,2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 1 [Scenario 2 AM: 2024]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Scenario 2 AM: 2024]
Aubrey Matlala St/ Fower St Intersection
Site Category: -

Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 113 1,0 0,066 56 LOSA 0,0 0,0 0,00 0,54 0,00 53,9
2 T1 382 1,0 0,193 0,0 LOSA 0,0 0,0 0,00 0,01 0,00 59,8
Approach 495 1,0 0,193 1,3 NA 0,0 0,0 0,00 0,13 0,00 58,4
North: Aubrey Matlala St

8 T1 445 1,0 0,187 0,2 LOSA 0,2 1,4 0,05 0,02 0,05 59,6
9 R2 19 1,0 0,187 78 LOSA 0,2 1,4 0,07 0,03 0,07 57,5
Approach 464 1,0 0,187 0,5 NA 0,2 1,4 0,05 0,03 0,05 59,5
West: Fower St

10 L2 45 0,5 0,492 10,9 LOSB 2,6 18,5 0,12 1,00 0,18 44,8
12 R2 164 0,5 0,492 214 LOSC 2,6 18,5 0,12 1,00 0,18 44,6
Approach 208 0,5 0,492 19,2 LOSC 2,6 18,5 0,12 1,00 0,18 44,7
All Vehicles 1167 0,9 0,492 4.2 NA 2,6 18,5 0,04 0,24 0,05 55,7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 1 [Scenario 2 PM: 2024]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Scenario 2 PM: 2024]
Aubrey Matlala St/ Fower St Intersection
Site Category: -

Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 203 1,0 0,110 56 LOSA 0,0 0,0 0,00 0,58 0,00 53,6
2 T1 513 1,0 0,265 0,0 LOSA 0,0 0,0 0,00 0,00 0,00 59,9
Approach 716 1,0 0,265 1,6 NA 0,0 0,0 0,00 0,16 0,00 58,0
North: Aubrey Matlala St

8 T1 589 1,0 0,270 0,4 LOSA 0,5 3,8 0,10 0,05 0,12 59,0
9 R2 47 1,0 0,270 8,7 LOSA 0,5 3,8 0,15 0,07 0,17 56,8
Approach 635 1,0 0,270 1,0 NA 0,5 3,8 0,11 0,05 0,12 58,9
West: Fower St

10 L2 20 0,5 0,752 249 LOSC 4,3 29,9 0,00 1,00 0,01 34,5
12 R2 147 0,5 0,752 456 LOSE 4,3 29,9 0,00 1,00 0,01 34,4
Approach 167 0,5 0,752 43,1 LOSE 43 29,9 0,00 1,00 0,01 34,4
All Vehicles 1518 0,9 0,752 5,9 NA 4,3 29,9 0,04 0,21 0,05 54,2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 1 [Scenario 3 AM: 2024 + Dev]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Scenario 3 AM: 2024 + Dev]
Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 117 1,0 0,066 56 LOSA 0,0 0,0 0,00 0,55 0,00 53,8
2 T1 382 1,0 0,194 0,0 LOSA 0,0 0,0 0,00 0,01 0,00 59,9
Approach 499 1,0 0,194 1,3 NA 0,0 0,0 0,00 0,14 0,00 58,3
North: Aubrey Matlala St

8 T1 445 1,0 0,190 0,2 LOSA 0,2 1,7 0,06 0,03 0,06 59,5
9 R2 23 1,0 0,190 79 LOSA 0,2 1,7 0,09 0,04 0,09 57,3
Approach 468 1,0 0,190 0,6 NA 0,2 1,7 0,06 0,03 0,06 59,3
West: Fower St

10 L2 56 0,5 0,538 11,6 LOSB 3,1 21,9 0,07 1,00 0,12 44,4
12 R2 175 0,5 0,538 225 LOSC 3,1 21,9 0,07 1,00 0,12 44,2
Approach 231 0,5 0,538 19,9 LOSC 3,1 21,9 0,07 1,00 0,12 44,2
All Vehicles 1198 0,9 0,538 4,6 NA 3,1 21,9 0,04 0,26 0,05 55,3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 1 [Scenario 3 PM: 2024 + Dev]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 1 [Scenario 3 PM: 2024 + Dev]
Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 218 1,0 0,118 56 LOSA 0,0 0,0 0,00 0,58 0,00 53,6
2 T1 513 1,0 0,265 0,0 LOSA 0,0 0,0 0,00 0,00 0,00 59,9
Approach 730 1,0 0,265 1,7 NA 0,0 0,0 0,00 0,17 0,00 57,9
North: Aubrey Matlala St

8 T1 589 1,0 0,285 0,5 LOSA 0,7 53 0,13 0,06 0,15 58,8
9 R2 63 1,0 0,285 89 LOSA 0,7 53 0,20 0,09 0,23 56,3
Approach 651 1,0 0,285 1,3 NA 0,7 53 0,14 0,07 0,16 58,5
West: Fower St

10 L2 28 0,5 0,831 339 LOSD 57 39,8 0,00 1,00 0,01 31,7
12 R2 155 0,5 0,831 558 LOSF 57 39,8 0,00 1,00 0,01 31,7
Approach 183 0,5 0,831 52,5 LOSF 57 39,8 0,00 1,00 0,01 31,7
All Vehicles 1565 0,9 0,831 7,5 NA 5,7 39,8 0,06 0,23 0,07 53,0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 1v [Scenario 4 AM: 2024 + Dev: Upgraded]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 1v [Scenario 4 AM: 2024 + Dev: Upgraded]
Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (All-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 117 1,0 0,176 9,6 LOSA 0,6 4,0 0,71 1,28 1,92 51,7
2 T1 382 1,0 0,517 134 LOSB 25 17,5 0,83 1,48 2,85 49,1
Approach 499 1,0 0,517 12,5 LOSB 2,5 17,5 0,80 1,43 2,63 49,7
North: Aubrey Matlala St

8 T1 445 1,0 0,484 11,9 LOSB 2,2 15,7 0,79 1,41 2,52 50,0
9 R2 23 1,0 0,484 13,0 LOSB 2,2 15,7 0,82 1,45 2,74 49,4
Approach 468 1,0 0,484 11,9 LOSB 2,2 15,7 0,79 1,41 2,53 50,0
West: Fower St

10 L2 56 0,5 0,321 13,4 LOSB 1,2 8,4 0,76 1,33 2,22 49,2
12 R2 175 0,5 0,321 13,1 LOSB 1,2 8,4 0,76 1,33 2,22 49,0
Approach 231 0,5 0,321 13,2 LOSB 1,2 8,4 0,76 1,33 2,22 49,0
All Vehicles 1198 0,9 0,517 12,4 LOSB 2,5 17,5 0,79 1,41 2,51 49,7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: INFRATRANS CIVIL AND TRAFFIC ENGINEERING | Processed: Sunday, 14 April 2019 01:05:49
Project: C:\Users\piete\Desktop\P-167 Erf 1305 Soshanguve student accom TIA\7 Analyses & Calculations\1_Aubrey Matlala St_Flower St.sip8



SITE LAYOUT
Site: 1v [Scenario 4 PM: 2024 + Dev: Upgraded]

Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 1v [Scenario 4 PM: 2024 + Dev: Upgraded]
Aubrey Matlala St/ Fower St Intersection
Site Category: -
Stop (All-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

South: Aubrey Matlala St

1 L2 218 1,0 0,302 10,7 LOSB 1,1 7,8 0,75 1,33 2,18 50,9
2 T1 513 1,0 0,712 20,0 LOSC 5,0 35,6 0,92 1,76 4,24 45,2
Approach 730 1,0 0,712 17,3 LOSC 5,0 35,6 0,87 1,63 3,63 46,8
North: Aubrey Matlala St

8 T1 589 1,0 0,674 15,8 LOSC 44 30,8 0,85 1,58 3,35 47,5
9 R2 63 1,0 0,674 18,3 LOSC 44 30,8 0,90 1,68 3,87 46,2
Approach 651 1,0 0,674 16,1 LOSC 44 30,8 0,86 1,59 3,40 47,4
West: Fower St

10 L2 28 0,5 0,255 12,7 LOSB 0,9 6,2 0,73 1,30 2,07 49,6
12 R2 155 0,5 0,255 125 LOSB 0,9 6,2 0,73 1,30 2,07 49,4
Approach 183 0,5 0,255 12,5 LOSB 0,9 6,2 0,73 1,30 2,07 49,4
All Vehicles 1565 0,9 0,712 16,2 LOSC 5,0 35,6 0,85 1,58 3,35 47,3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 2 [Scenario 1 AM: 2019]

Commissioner St / Flower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 2 [Scenario 1 AM: 2019]
Commissioner St / Flower St Intersection
Site Category: -

Stop (All-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 137 0,5 0,078 8,2 LOS A 0,3 21 0,60 0,99 1,15 51,7
3 R2 97 0,5 0,108 8,7 LOS A 0,3 2,1 0,58 1,16 1,70 51,8
Approach 233 0,5 0,108 8,4 LOS A 0,3 21 0,59 1,06 1,38 51,8
East: Commissioner St

4 L2 94 0,5 0,053 8,2 LOS A 0,2 1,4 0,58 0,99 1,12 51,7
5 T 808 2,0 0,625 13,2 LOSB 3,6 25,4 0,75 1,51 2,99 49,2
Approach 901 1,8 0,625 12,7 LOSB 3,6 25,4 0,73 1,46 2,79 495
West: Commissioner St

1 ™ 1146 2,0 0,637 15,1 LOSC 3,7 26,6 0,81 1,62 3,50 48,1
12 R2 155 0,5 0,172 9,1 LOS A 0,5 3,7 0,60 1,22 1,81 51,8
Approach 1301 1,8 0,637 14,4 LOSB 3,7 26,6 0,78 1,57 3,30 48,5
All Vehicles 2435 1,7 0,637 13,2 LOSB 3,7 26,6 0,75 1,48 2,93 492

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 2 [Scenario 1 PM: 2019]

Commissioner St / Flower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 2 [Scenario 1 PM: 2019]
Commissioner St / Flower St Intersection
Site Category: -

Stop (All-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 178 0,5 0,102 8,3 LOS A 0,4 2,8 0,61 1,00 1,18 51,7
3 R2 72 0,5 0,080 8,6 LOS A 0,2 1,6 0,57 1,14 1,66 51,8
Approach 251 0,5 0,102 8,4 LOS A 0,4 2,8 0,60 1,04 1,32 51,8
East: Commissioner St

4 L2 90 0,5 0,051 8,1 LOS A 0,2 1,3 0,58 0,99 1,12 51,7
5 T1 1124 2,0 0,869 245 LOSC 10,8 76,6 0,88 2,14 5,85 42,9
Approach 1213 1,9 0,869 23,3 LOSC 10,8 76,6 0,86 2,05 5,50 434
West: Commissioner St

1 ™ 759 2,0 0,422 11,1 LOS B 1,7 12,1 0,70 1,39 2,42 50,6
12 R2 195 0,5 0,216 9,4 LOS A 0,7 4,8 0,62 1,26 1,89 51,8
Approach 954 1,7 0,422 10,7 LOSB 1,7 12,1 0,68 1,37 2,31 50,8
All Vehicles 2418 1,7 0,869 16,8 LOSC 10,8 76,6 0,76 1,68 3,81 46,9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 2 [Scenario 2 AM: 2024]

Commissioner St / Flower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 2 [Scenario 2 AM: 2024]
Commissioner St / Flower St Intersection
Site Category: -

Stop (All-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 167 0,5 0,095 8,3 LOS A 0,4 2,6 0,61 1,00 1,17 51,7
3 R2 117 0,5 0,130 8,9 LOS A 0,4 2,7 0,59 1,18 1,74 51,8
Approach 284 0,5 0,130 8,5 LOS A 0,4 2,7 0,60 1,07 1,41 51,8
East: Commissioner St

4 L2 114 0,5 0,065 8,2 LOS A 0,2 1,7 0,59 0,99 1,14 51,7
5 T 983 2,0 0,760 17,2 LOSC 6,2 43,8 0,82 1,73 4,02 46,8
Approach 1097 1,8 0,760 16,2 LOSC 6,2 43,8 0,79 1,66 3,72 47,3
West: Commissioner St

1 ™ 1395 2,0 0,775 21,1 LOSC 6,6 46,8 0,90 1,96 5,07 44,6
12 R2 188 0,5 0,209 9,3 LOS A 0,7 4,6 0,61 1,25 1,88 51,8
Approach 1583 1,8 0,775 19,7 LOSC 6,6 46,8 0,86 1,87 4,69 454
All Vehicles 2963 1,7 0,775 174 LOSC 6,6 46,8 0,81 1,72 4,02 46,6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
H Site: 2v [Scenario 2 AM: 2024 - Upgraded]

Commissioner St / Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

H Site: 2v [Scenario 2 AM: 2024 - Upgraded]

Commissioner St/ Flower St Intersection

Site Category: -

Signals - Fixed Time Isolated Cycle Time = 50 seconds (Site Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 167 0,5 0,090 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
3 R2 117 0,5 0,528 299 LOSC 2,9 20,6 0,98 0,78 1,01 39,7
Approach 284 0,5 0,528 156 LOSB 2,9 20,6 0,41 0,63 0,42 47,4
East: Commissioner St

4 L2 114 0,5 0,062 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
5 T 983 2,0 0,399 4,7 LOS A 5,8 41,6 0,52 0,45 0,52 55,7
Approach 1097 1,8 0,399 4,8 LOS A 5,8 41,6 0,46 0,46 0,46 55,6
West: Commissioner St

1 ™ 1395 2,0 0,566 55 LOS A 9,7 69,1 0,61 0,54 0,61 55,0
12 R2 188 0,5 0,528 14,8 LOSB 3,3 23,0 0,70 0,77 0,70 47,4
Approach 1583 1,8 0,566 6,6 LOS A 9,7 69,1 0,62 0,57 0,62 54,0
All Vehicles 2963 1,7 0,566 6,8 LOS A 9,7 69,1 0,54 0,54 0,54 53,9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective
[n) Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 53 19,4 LOS B 0,1 0,1 0,88 0,88
P21 East Stage 1 53 19,4 LOS B 0,1 0,1 0,88 0,88
P22  East Stage 2 53 19,4 LOS B 0,1 0,1 0,88 0,88
P41 West Stage 1 53 19,4 LOS B 0,1 0,1 0,88 0,88
P42  West Stage 2 53 19,4 LOS B 0,1 0,1 0,88 0,88
All Pedestrians 263 19,4 LOS B 0,88 0,88

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY
H Site: 2v [Scenario 2 AM: 2024 - Upgraded]

Commissioner St/ Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated Cycle Time = 50 seconds (Site Optimum Cycle Time - Minimum Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Opposed Turns

Reference Phase: Phase B

Input Phase Sequence: A, B

Output Phase Sequence: A, B

Phase Timing Summary

Phase A B
Phase Change Time (sec) 38 0
Green Time (sec) 6 32
Phase Time (sec) 12 38
Phase Split 24% 76%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

REF: Reference Phase
VAR: Variable Phase

s Normal Movement s Permitted/Opposed

_ Slip/Bypass-Lane Movement _ Opposed Slip/Bypass-Lane

mmmmmj  Stopped Movement =———=] Turn On Red

=} Other Movement Class (MC) Running Undetected Movement
Mixed Running & Stopped MCs => Continuous Movement

———] Other Movement Class (MC) Stopped [ ] Phase Transition Applied
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SITE LAYOUT
Site: 2 [Scenario 2 PM: 2024]

Commissioner St / Flower St Intersection
Site Category: -
Stop (All-Way)
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MOVEMENT SUMMARY

Site: 2 [Scenario 2 PM: 2024]
Commissioner St / Flower St Intersection
Site Category: -

Stop (All-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 216 0,5 0,123 8,3 LOS A 0,5 3,4 0,63 1,01 1,21 51,7
3 R2 88 0,5 0,097 8,7 LOS A 0,3 1,9 0,58 1,15 1,69 51,8
Approach 304 0,5 0,123 8,4 LOS A 0,5 3,4 0,61 1,05 1,35 51,8
East: Commissioner St

4 L2 129 0,5 0,073 8,2 LOS A 0,3 1,9 0,59 0,99 1,15 51,7
5 T 1367 2,0 1,058 73,9 LOS F 40,8 290,2 0,91 4,62 16,76 27,2
Approach 1496 1,9 1,058 68,2 LOSF 40,8 290,2 0,89 4,31 15,41 28,3
West: Commissioner St

1 ™ 923 2,0 0,513 124 LOSB 2,4 16,9 0,74 1,47 2,77 49,8
12 R2 237 0,5 0,263 9,7 LOS A 0,9 6,2 0,63 1,31 1,99 51,8
Approach 1160 1,7 0,513 11,8 LOSB 2,4 16,9 0,72 1,43 2,61 50,2
All Vehicles 2960 1,7 1,058 40,0 LOSE 40,8 290,2 0,79 2,85 8,95 36,2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
H Site: 2v [Scenario 2 PM: 2024 - Upgraded]

Commissioner St / Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

H Site: 2v [Scenario 2 PM: 2024 - Upgraded]

Commissioner St/ Flower St Intersection

Site Category: -

Signals - Fixed Time Isolated Cycle Time = 70 seconds (Site Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 216 0,5 0,117 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
3 R2 88 0,5 0,552 416 LOSD 3,1 22,0 1,00 0,78 1,04 35,2
Approach 304 0,5 0,552 16,0 LOSB 3.1 22,0 0,29 0,60 0,30 47,3
East: Commissioner St

4 L2 129 0,5 0,070 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
5 T 1367 2,0 0,710 14,7 LOSB 18,2 129,7 0,83 0,75 0,83 48,3
Approach 1496 1,9 0,710 13,9 LOSB 18,2 129,7 0,76 0,73 0,76 48,9
West: Commissioner St

1 ™ 923 2,0 0,323 3,2 LOS A 53 37,6 0,36 0,32 0,36 57,0
12 R2 237 0,5 0,476 156 LOSB 4,6 32,4 0,85 0,81 0,85 46,9
Approach 1160 1,7 0,476 5,8 LOS A 53 37,6 0,46 0,42 0,46 54,6
All Vehicles 2960 1,7 0,710 10,9 LOSB 18,2 129,7 0,60 0,60 0,60 50,8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective
ID Description Flow Delay Service Pedestrian  Distance ~ Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 53 29,3 LOS C 0,1 0,1 0,92 0,92
P21 East Stage 1 53 29,3 LOSC 0,1 0,1 0,92 0,92
P22 East Stage 2 53 29,3 LOSC 0,1 0,1 0,92 0,92
P41 West Stage 1 53 29,3 LOS C 0,1 0,1 0,92 0,92
P42  West Stage 2 53 29,3 LOS C 0,1 0,1 0,92 0,92
All Pedestrians 263 29,3 LOS C 0,92 0,92

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY
H Site: 2v [Scenario 2 PM: 2024 - Upgraded]

Commissioner St/ Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated Cycle Time = 70 seconds (Site Optimum Cycle Time - Minimum Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Opposed Turns

Reference Phase: Phase B

Input Phase Sequence: A, A1, B

Output Phase Sequence: A, A1, B

Phase Timing Summary

Phase A A1 B
Phase Change Time (sec) 39 51 0
Green Time (sec) 6 13 35
Phase Time (sec) 12 17 41
Phase Split 17% 24% 59%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

REF: Reference Phase
VAR: Variable Phase

s Normal Movement s Permitted/Opposed

_ Slip/Bypass-Lane Movement _ Opposed Slip/Bypass-Lane

mmmmmj  Stopped Movement =———=] Turn On Red

=} Other Movement Class (MC) Running Undetected Movement
Mixed Running & Stopped MCs => Continuous Movement

———] Other Movement Class (MC) Stopped [ ] Phase Transition Applied
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SITE LAYOUT
H Site: 2v [Scenario 3 & 4 AM: 2024 + Dev]

Commissioner St / Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

H Site: 2v [Scenario 3 & 4 AM: 2024 + Dev]

Commissioner St/ Flower St Intersection

Site Category: -

Signals - Fixed Time Isolated Cycle Time = 50 seconds (Site Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 168 0,5 0,091 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
3 R2 124 0,5 0,557 30,1 LOS C 3,1 22,0 0,99 0,80 1,04 39,6
Approach 291 0,5 0,557 16,0 LOSB 3,1 22,0 0,42 0,64 0,44 47,2
East: Commissioner St

4 L2 116 0,5 0,063 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
5 T 983 2,0 0,399 4,7 LOS A 5,8 41,6 0,52 0,45 0,52 55,7
Approach 1099 1,8 0,399 4,8 LOS A 5,8 41,6 0,46 0,46 0,46 55,6
West: Commissioner St

1 ™ 1395 2,0 0,566 55 LOS A 9,7 69,1 0,61 0,54 0,61 55,0
12 R2 189 0,5 0,531 14,8 LOSB 3,3 23,2 0,71 0,77 0,71 47,4
Approach 1584 1,8 0,566 6,6 LOS A 9,7 69,1 0,62 0,57 0,62 54,0
All Vehicles 2974 1,7 0,566 6,9 LOS A 9,7 69,1 0,54 0,54 0,54 53,8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective
[n) Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 53 19,4 LOS B 0,1 0,1 0,88 0,88
P21 East Stage 1 53 19,4 LOS B 0,1 0,1 0,88 0,88
P22  East Stage 2 53 19,4 LOS B 0,1 0,1 0,88 0,88
P41 West Stage 1 53 19,4 LOS B 0,1 0,1 0,88 0,88
P42  West Stage 2 53 19,4 LOS B 0,1 0,1 0,88 0,88
All Pedestrians 263 19,4 LOS B 0,88 0,88

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY
H Site: 2v [Scenario 3 & 4 AM: 2024 + Dev]

Commissioner St/ Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated Cycle Time = 50 seconds (Site Optimum Cycle Time - Minimum Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Opposed Turns

Reference Phase: Phase B

Input Phase Sequence: A, B

Output Phase Sequence: A, B

Phase Timing Summary

Phase A B
Phase Change Time (sec) 38 0
Green Time (sec) 6 32
Phase Time (sec) 12 38
Phase Split 24% 76%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

REF: Reference Phase
VAR: Variable Phase

s Normal Movement s Permitted/Opposed

_ Slip/Bypass-Lane Movement _ Opposed Slip/Bypass-Lane

mmmmmj  Stopped Movement =———=] Turn On Red

=} Other Movement Class (MC) Running Undetected Movement
Mixed Running & Stopped MCs => Continuous Movement

———] Other Movement Class (MC) Stopped [ ] Phase Transition Applied
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SITE LAYOUT
H Site: 2v [Scenario 3 & 4 PM: 2024 + Dev]

Commissioner St / Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

H Site: 2v [Scenario 3 & 4 PM: 2024 + Dev]

Commissioner St/ Flower St Intersection

Site Category: -

Signals - Fixed Time Isolated Cycle Time = 70 seconds (Site Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Flower St

1 L2 219 0,5 0,118 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
3 R2 92 0,5 0,578 418 LOSD 3,3 23,2 1,00 0,79 1,07 35,1
Approach 310 0,5 0,578 16,3 LOSB 3,3 23,2 0,30 0,61 0,32 471
East: Commissioner St

4 L2 137 0,5 0,074 5,6 LOS A 0,0 0,0 0,00 0,53 0,00 54,9
5 T 1367 2,0 0,710 14,7 LOSB 18,2 129,7 0,83 0,75 0,83 48,3
Approach 1504 1,9 0,710 13,9 LOSB 18,2 129,7 0,76 0,73 0,76 48,9
West: Commissioner St

1 ™ 923 2,0 0,323 3,2 LOS A 53 37,6 0,36 0,32 0,36 57,0
12 R2 239 0,5 0,481 15,7 LOSB 4,7 32,8 0,85 0,81 0,85 46,9
Approach 1162 1,7 0,481 5,8 LOS A 53 37,6 0,46 0,42 0,46 54,6
All Vehicles 2976 1,7 0,710 11,0 LOSB 18,2 129,7 0,60 0,60 0,60 50,7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov Demand Average Level of Average Back of Queue Prop. Effective
ID Description Flow Delay Service Pedestrian  Distance ~ Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 53 29,3 LOS C 0,1 0,1 0,92 0,92
P21 East Stage 1 53 29,3 LOSC 0,1 0,1 0,92 0,92
P22 East Stage 2 53 29,3 LOSC 0,1 0,1 0,92 0,92
P41 West Stage 1 53 29,3 LOS C 0,1 0,1 0,92 0,92
P42  West Stage 2 53 29,3 LOS C 0,1 0,1 0,92 0,92
All Pedestrians 263 29,3 LOS C 0,92 0,92

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY
H Site: 2v [Scenario 3 & 4 PM: 2024 + Dev]

Commissioner St/ Flower St Intersection
Site Category: -
Signals - Fixed Time Isolated Cycle Time = 70 seconds (Site Optimum Cycle Time - Minimum Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Opposed Turns

Reference Phase: Phase B

Input Phase Sequence: A, A1, B

Output Phase Sequence: A, A1, B

Phase Timing Summary

Phase A A1 B
Phase Change Time (sec) 39 51 0
Green Time (sec) 6 13 35
Phase Time (sec) 12 17 41
Phase Split 17% 24% 59%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

REF: Reference Phase
VAR: Variable Phase

s Normal Movement s Permitted/Opposed

_ Slip/Bypass-Lane Movement _ Opposed Slip/Bypass-Lane

mmmmmj  Stopped Movement =———=] Turn On Red

=} Other Movement Class (MC) Running Undetected Movement
Mixed Running & Stopped MCs => Continuous Movement

———] Other Movement Class (MC) Stopped [ ] Phase Transition Applied
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SITE LAYOUT

Site: 3 [Scenario 1 AM: 2019]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 1 AM: 2019]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 400 1,0 0,322 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,9
3 R2 61 0,5 0,033 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 461 0,9 0,322 0,8 NA 0,0 0,0 0,00 0,08 0,00 58,9
East: Buputju St

4 L2 47 0,5 0,231 10,0 LOSB 0,8 59 0,58 0,97 0,60 48,9
6 R2 74 0,5 0,231 152 LOSC 0,8 59 0,58 0,97 0,60 48,4
Approach 121 0,5 0,231 13,2 LOSB 0,8 59 0,58 0,97 0,60 48,6
North: Buitekant Rd

7 L2 49 0,5 0,397 8,5 LOS A 2,1 14,8 0,35 0,97 0,37 51,4
8 T 372 1,0 0,397 9,5 LOS A 2,1 14,8 0,35 0,97 0,37 51,1
Approach 421 0,9 0,397 9,3 LOSA 2,1 14,8 0,35 0,97 0,37 51,1
All Vehicles 1004 0,9 0,397 59 NA 2,1 14,8 0,22 0,56 0,23 54,1

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 3 [Scenario 1 PM: 2019]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 1 PM: 2019]
Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 356 1,0 0,286 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,9
3 R2 27 0,5 0,014 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 382 1,0 0,286 0,4 NA 0,0 0,0 0,00 0,04 0,00 59,4
East: Buputju St

4 L2 26 0,5 0,068 9,2 LOSA 0,2 1,7 0,44 0,91 0,44 50,5
6 R2 23 0,5 0,068 12,3 LOSB 0,2 1,7 0,44 0,91 0,44 50,0
Approach 48 0,5 0,068 10,7 LOSB 0,2 1,7 0,44 0,91 0,44 50,2
North: Buitekant Rd

7 L2 46 0,5 0,291 8,2 LOS A 1,3 9,2 0,21 0,99 0,21 51,6
8 T 281 1,0 0,291 8,8 LOS A 1,3 9,2 0,21 0,99 0,21 51,3
Approach 328 0,9 0,291 8,7 LOSA 1,3 9,2 0,21 0,99 0,21 51,3
All Vehicles 759 0,9 0,291 4,7 NA 1,3 9,2 0,12 0,51 0,12 55,0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 3 [Scenario 2 AM: 2024]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 2 AM: 2024]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 487 1,0 0,392 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,8
3 R2 74 0,5 0,040 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 561 0,9 0,392 0,8 NA 0,0 0,0 0,00 0,08 0,00 58,9
East: Buputju St

4 L2 58 0,5 0,360 11,9 LOSB 1,5 10,4 0,70 1,05 0,90 46,6
6 R2 91 0,5 0,360 20,3 LOSC 1,5 10,4 0,70 1,05 0,90 46,2
Approach 148 0,5 0,360 170 LOSC 1,5 10,4 0,70 1,05 0,90 46,4
North: Buitekant Rd

7 L2 60 0,5 0,510 9,3 LOS A 3,8 26,5 0,44 1,02 0,57 50,6
8 T 452 1,0 0,510 10,8 LOSB 3,8 26,5 0,44 1,02 0,57 50,3
Approach 512 0,9 0,510 10,6 LOSB 3,8 26,5 0,44 1,02 0,57 50,4
All Vehicles 1221 0,9 0,510 6,9 NA 3,8 26,5 0,27 0,59 0,35 53,3

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 3 [Scenario 2 PM: 2024]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 2 PM: 2024]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles

Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average
ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 433 1,0 0,349 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,9
3 R2 33 0,5 0,018 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 466 1,0 0,349 0,5 NA 0,0 0,0 0,00 0,04 0,00 59,3
East: Buputju St

4 L2 31 0,5 0,098 9,6 LOSA 0,3 2,4 0,50 0,93 0,50 49,7
6 R2 28 0,5 0,098 14,3 LOSB 0,3 2,4 0,50 0,93 0,50 49,3
Approach 59 0,5 0,098 11,8 LOSB 0,3 2,4 0,50 0,93 0,50 495
North: Buitekant Rd

7 L2 57 0,5 0,369 8,2 LOS A 1,8 12,4 0,26 0,98 0,26 51,4
8 T 342 1,0 0,369 9,2 LOS A 1,8 12,4 0,26 0,98 0,26 51,1
Approach 399 0,9 0,369 9,1 LOSA 1,8 12,4 0,26 0,98 0,26 51,2
All Vehicles 924 0,9 0,369 49 NA 1,8 12,4 0,14 0,51 0,14 54,9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 3 [Scenario 3 AM: 2024 + Dev]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 3 AM: 2024 + Dev]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 487 1,0 0,392 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,8
3 R2 75 0,5 0,041 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 562 0,9 0,392 0,8 NA 0,0 0,0 0,00 0,08 0,00 58,8
East: Buputju St

4 L2 60 0,5 0,383 122 LOSB 1,6 11,4 0,71 1,06 0,94 46,4
6 R2 96 0,5 0,383 20,7 LOSC 1,6 11,4 0,71 1,06 0,94 46,0
Approach 156 0,5 0,383 174 LOSC 1,6 11,4 0,71 1,06 0,94 46,2
North: Buitekant Rd

7 L2 62 0,5 0,512 9,3 LOS A 3,8 26,8 0,44 1,02 0,57 50,6
8 T 452 1,0 0,512 10,8 LOSB 3,8 26,8 0,44 1,02 0,57 50,3
Approach 514 0,9 0,512 10,6 LOSB 3,8 26,8 0,44 1,02 0,57 50,4
All Vehicles 1233 0,9 0,512 7,0 NA 3,8 26,8 0,27 0,60 0,36 53,2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 3 [Scenario 3 PM: 2024 + Dev]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)
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MOVEMENT SUMMARY

Site: 3 [Scenario 3 PM: 2024 + Dev]

Buitekant Rd / Buputju St
Site Category: -
Stop (Two-Way)

Movement Performance - Vehicles
Mov  Turn Demand Flows Deg. Average Level of 95% Back of Queue Prop.  Effective Aver. No. Average

ID Total HV Satn Delay  Service Vehicles Distance Queued Stop Rate  Cycles Speed
veh/h % v/c sec veh m km/h

South: Buitekant Rd

2 ™ 433 1,0 0,349 0,1 LOS A 0,0 0,0 0,00 0,00 0,00 59,9
3 R2 35 0,5 0,019 55 LOS A 0,0 0,0 0,00 0,60 0,00 53,1
Approach 468 1,0 0,349 0,5 NA 0,0 0,0 0,00 0,05 0,00 59,3
East: Buputju St

4 L2 33 0,5 0,111 9,6 LOSA 0,4 2,7 0,51 0,94 0,51 49,6
6 R2 32 0,5 0,111 14,5 LOSB 0,4 2,7 0,51 0,94 0,51 49,2
Approach 65 0,5 0,111 12,0 LOSB 0,4 2,7 0,51 0,94 0,51 494
North: Buitekant Rd

7 L2 64 0,5 0,375 8,2 LOS A 1,8 12,7 0,26 0,98 0,26 51,4
8 T 342 1,0 0,375 9,2 LOS A 1,8 12,7 0,26 0,98 0,26 51,1
Approach 406 0,9 0,375 9,1 LOSA 1,8 12,7 0,26 0,98 0,26 51,2
All Vehicles 939 0,9 0,375 5,0 NA 1,8 12,7 0,15 0,51 0,15 54,8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Roads and Transport
Transportation Planning Division

Room B316 | 3" Floor | Capitol Towers North Building | 225 Madiba Street | Pretoria | 0002

CITY OF PO Box 1409 | Pretoria | 0001
TSHWANE Tel: (_)12 358 6278 _
Email: lourenss@tshwane.gov.za | www.tshwane.gov.za | www.facebook.com/CityOf Tshwane
IGNITING EXCELLENCE
My ref: V10/2/4/2 — S15(1305) Tel: 012 358 4893
Your ref: P-167 Fax2emai: 086 493 8630
Contact person: Mokganyetsi G. Mashele Email: Mokganyetsim@tshwane.gov.za
Section/Unit: Intelligent Transport System and Traffic Engineering

Infratrans (Pty) Ltd

PO Box 50504

Moreleta Village

0097

Cell: 083 327 7626

Email: ryno@infratrans.co.za

14 May 2019
ATTENTION SIR

TRAFFIC IMPACT ASSESSMENT: SOSHANGUVE STUDENT ACCOMMODATION
SITUATED ON ERF 1305 IN SOSHANGUVE-M

The response to the Traffic Impact Assessment prepared by Infratrans (Pty) Ltd dated April 2019
and received April 2019 refers.

A. TRAFFIC IMPACT ASSESSMENT MANAGEMENT

This traffic impact assessment is acceptable to this section and therefore approved on the
following conditions:

1. SPECIFIC CONDITIONS OF APPROVAL FOR ZONING RIGHTS

1.1. The land use rights must be limited to the following:
e Student Accommodation 504 student units

2. CONDITIONS TO BE COMPLIED WITH PRIOR TO PROMULGATION
2.1. Road Upgrades

2.1.1 The proposed roads improvements as stated in your report and listed below, must be
implemented at the applicant’s own cost.
Proposed Road upgrades:
e Aubrey Matlala St / Flower St:
o Converting the current priority control stop to a 3-way stop.
e Commissioner St/ Flower St:
o Converting the current 4-way stop to a traffic signal controlled intersection.

Roads and Transport ¢ Paaie en Vervoer + Lefapha la Ditsela le Dipalangwa ¢+ UmNyango wezeeNdlela nezokuThutha ¢ Kgoro ya Ditsela le Dinamelwa + Muhasho wa
Vhuendi na Dzibada ¢ Ndzawulo ya Magondzo na Vutleketli ¢+ Umnyango Wezemigwaqo Nezithuthi
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TRAFFIC IMPACT ASSESSMENT: SOSHANGUVE STUDENT ACCOMMODATION
SITUATED ON ERF 1305 IN SOSHANGUVE-M

2.1.2 All road infrastructure upgrades to roads under the jurisdiction of the CoT must be
according to relevant, approved municipal standards.

2.1.3 The applicant will be responsible to obtain any additional land to increase existing road
reserve width that may be required for the provision of new roads or transportation infrastructure
applicable to this development.

2.1.4 Road upgrades identified must be designed and constructed to the requirements and
specifications of the relevant roads authority under which jurisdiction the specific route resorts.

2.2. Way Leaves

2.2.1 Before any construction work of whatever nature will be allowed, the following is to be
obtained by the Developer:

a) Way-leave approval from the metropolitan (CoT) and provincial (GAUTRANS) roads
authorities for work within the relevant road reserves.

b) For roads under the jurisdiction of the CoT, all detail design of all geometric aspects related
to the access arrangements and external road improvements must be according to
approved UTG and CoT standards. Approval of such detail designs must be obtained in
writing from the CoT before construction can commence.

c) For roads under the jurisdiction of GAUTRANS, all detail design of all geometric aspects
related to the access arrangements and external road improvements must be according to
approved GAUTRANS standards. Approval of such detail designs must be obtained in
writing from GAUTRANS before construction can commence.

3. CONDITIONS TO BE COMPLIED WITH PRIOR TO THE APPROVAL OF ANY SITE
DEVELOPMENT PLAN(S)

3.1. Access Aspects

3.1.1. Access to the site/development must be to the satisfaction of the City of Tshwane (CoT).
3.1.2. The access layout is to comply with the minimum guidelines as set out on standard details
drawing STDO021 of the CoT Transport and Roads Department.

3.1.3. When a security gate is used at the access point this point should be located in such a way
that ample storage area be provided in order that traffic shall not congest the adjacent road. The
access control gate should provide the following:

e Separate inbound and outbound traffic lanes at access control gates, plus sufficient
parking bays for visitors to park while access to the township is confirmed.

e U-turn space if access to the town ship is denied.

e One of the in lanes at the security gate must be at least 4.5 meters wide to accommodate
emergency vehicles.

e Stacking spacef/throat length calculations for inbound traffic must be performed in
accordance with Section 10.5 of the South African Traffic Impact and Site Traffic
Assessment Standards and Requirements Manual (TMH 16, Volume 2, Version 1.0,
August 2012) as published by the Committee of Transport Officials (COTO).

3.1.4. Two accesses to be provided. One from the north of the site (between Imphangele Street
and Maplankeng Street) and two from the east site (between two unnamed Streets)



TRAFFIC IMPACT ASSESSMENT: SOSHANGUVE STUDENT ACCOMMODATION
SITUATED ON ERF 1305 IN SOSHANGUVE-M

3.2. Public Transport and Non-motorised Transport

3.2.1 Existing public and non-motorised transport infrastructure, e.g. cycle and pedestrian
facilities, must be retained or replaced where affected by the proposed road upgrades.

3.2.2 The walkways should be taken into consideration in the planning and design of the access
to the development as well as the design of the road infrastructure.

3.2.3 A sidewalk, minimum 1.8m, along the length of the property boundary must be provided at
the cost of the applicant.

3.3. Conditions for Land Use Applications

3.3.1 In addition to any other applicable road and transport infrastructure upgrades, the following
facilities must be provided:
¢ Allloading and off-loading activities must take place on site.
e Turning facilities for delivery vehicles must be provided on site.
e On-site parking, with sufficient manoeuvring space must be provided at the ratios as per
Tshwane Town Planning Scheme, 2008, and it remains the responsibility of the applicant
/ land owners to ensure that sufficient parking is available on site. Should insufficient
parking be available, additional parking must be provided or if not possible the land use
must be restricted.
¢ All parts of the erf upon which motor vehicles are allowed to move or park must be provided
with a permanent dust free surface.
3.3.2 A complete Site Development Plan must be submitted at the cost of the applicant, for
approval by this Division, before any building construction may commence. Details regarding
access, parking layout, site circulation, loading areas and stormwater drainage must be clearly
shown on the Site Development Plan.
3.3.3 No building plans may be approved before a site development plan has been approved by
this Division.
3.3.4 A non-removable physical barrier, preventing vehicular and pedestrian movement, must
be erected on all the street erf boundaries, the approved accesses excluded.

3.4. General

3.4.1 The traffic impact assessment only evaluates the traffic operations and does not evaluate
neither the exact access positions nor the geometric designs. Approval of these aspects must be
discussed separately with this Division. The approval of the Traffic Impact Assessment also does
not imply that the alignment of any of the proposed roads is approved nor does this letter imply
any conditions relating to the change in land-use process.

3.4.2 All internal road works, provision of sidewalks and provision of on-site parking as well as
any costs associated with the proposed access to the site will all be for the account of the
developer.

3.4.3 The applicant must comply with the access arrangements, parking demand and road
upgrades as it will be agreed upon in further engagements between the Council and the
developer.

3.4.4 Copy of this letter must be included in the service report.



TRAFFIC IMPACT ASSESSMENT: SOSHANGUVE STUDENT ACCOMMODATION
SITUATED ON ERF 1305 IN SOSHANGUVE-M

B. TRAFFIC SIGNALS SYSTEM MANAGEMENT

e The traffic signals subsection supports the proposals of the above mentioned study.

e It should be noted that the developer will have to carry out the costs of the all the
intersections improvements mentioned on the study including the new proposed traffic
signal at “Commissioner Str and Flower Str”.

C. INTEGRATED ROADS PLANNING
¢ No Objection

D. INTEGRATED TRANSPORT PLANNING

e The recommendations of the TIA are supported.

e The area is well served by minibus taxis and busses, there are lay byes that must the
provided as proposed at the two access points.

e The proposed sidewalks must be provided as indicated on the site layout drawing with a
minimum width of 1.8m.

| trust you will find the above in order.

Kind regards

e

Bavusile Ramekane
For DIVISIONAL HEAD: TRANSPORTATION PLANNING DIVISION

On request, this document can be provided in another official language.
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Roads and Transport
Transportation Planning Division

Room B316 | 3" Floor | Capitol Towers North Building | 225 Madiba Street | Pretoria | 0002

CITY OF PO Box 1409 | Pretoria | 0001
N Tel: 012 358 6278

TSHWA E Email: lourenss@tshwane.gov.za | www.tshwane.gov.za | www.facebook.com/CityOf Tshwane

My ref: V10/2/4/2-S15 (Erf 1305) APS 39485 & Tel: 012 358 3421
39486

Your ref: REP01/TW1443/17Jul 2024 Email: glaciat@tshwane.gov.za
Contact person: Glacia Khumalo
Section/Unit: Intelligent Transport System and Traffic Engineering

Techworld Consulting Engineers
PO Box 12530
Hatfield

0028

E-mail: admin@techworld.co.za

19 August 2024

Dear Sir/Madam,

MEMORANDUM IN SUPPORT OF THE UPDATED TRAFFIC IMPACT ASSESSMENT FOR
THE PROPOSED STUDENT HOUSING ON PORTIONS 2 TO 120 OF ERF 1305
SOSHANGUVE-M

The Traffic Impact Assessment Report, prepared by Techworld Consulting Engineers, dated
June 2024 and received July 2024, has reference.

A. TRAFFIC IMPACT ASSESSMENT OF MANAGEMENT SUB-SECTION

1

11

1.2

1.3

1.4

1.5

1.6

This Traffic Impact Assessment Report is acceptable for this section and is therefore
approved under the following conditions:

The applicant must comply with the access arrangements, parking demand, and road
upgrades, as will be agreed upon in further engagements between the Council and the
developer.

The applicant must acquire additional land to widen the road reserve for new roads or
transportation infrastructure.

Traffic impact assessment only evaluates the traffic operations and does not evaluate the
exact access positions or geometric designs. Approval for these aspects must be discussed
separately in this division. Approval of the Traffic Impact Study does not imply that the
alignment of any of the proposed roads is approved.

All internal road works, provision of sidewalks, provision of on-site parking, and any costs
associated with the proposed access to the site will be for the developer’s account.

If road upgrades are identified, they must be designed and constructed according to the
requirements and specifications of the relevant road authority under which jurisdiction the
specific route resorts.

Existing cycle and pedestrian facilities must be preserved or replaced if affected by road
upgrades.

Roads and Transport ¢ Paaie en Vervoer + Lefapha la Ditsela le Dipalangwa ¢ UmNyango wezeeNdlela nezokuThutha * Kgoro ya Ditsela le Dinamelwa ¢ Muhasho wa

Vhuendi na Dzibada ¢ Ndzawulo ya Magondzo na Vutleketli ¢+ Umnyango Wezemigwaqo Nezithuthi
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MEMORANDUM IN SUPPORT OF THE UPDATED TRAFFIC IMPACT ASSESSMENT FOR
THE PROPOSED STUDENT HOUSING ON PORTIONS 2 TO 120 OF ERF 1305
SOSHANGUVE-M

2 THE FOLLOWING CONDITIONS FOR LAND USE MUST BE INCLUDED IN
ANNEXURE T BEFORE APPROVAL OF THIS APPLICATION:

2.1 Land-userights:
2.1.1 "Residential 5" for student with maximum of 2600 beds.
2.2 Parking provision:

2.2.1 Parking with sufficient maneuvering space must be provided on-site. The parking layout
must align with the typical standard details, drawing no. STD020.

2.2.2 Turning and loading and off-loading facilities for delivery vehicles must be provided on-
site.

2.2.3 Parking will be provided within the site in line with the current Tshwane Land Use Scheme
2024.

2.3 Access conditions:
2.3.1 Access to the property must be constructed to the satisfaction of the City of Tshwane.

2.3.2 The access design must accommodate the turning radius of the design vehicle at the
access points. This requirement must be validated through swept path analysis and form
part of the SDP submission.

3 CONDITIONS TO BE COMPLIED WITH PRIOR PROMULGATION
3.1 Road upgrades

3.1.1 The specified road improvements must be implemented to address the impacts of the
proposed development on the affected intersection(s). The associated cost will be for the
account

e Aubrey Matlala St / Flower St: Converting the current priority control stop to a 3-way
stop. This upgrade is to mitigate the impact of the development’s traffic on the road
network and is therefore the responsibility of the developer.

e Commissioner St / Flower St: Converting the current 4-way stop to a traffic signal-
controlled intersection. This upgrade is to mitigate the impact of the expected growth in
background traffic over the next 5 years and is therefore the responsibility of the CoT
or future developments in the study area.

4  CONDITIONS TO BE COMPLIED WITH BEFORE THE ISSUING OF AN OCCUPATION
CERTIFICATE

4.1 A complete Site Development Plan must be submitted at the applicant's cost for approval
by this division before any building construction may commence. Details regarding access,
parking layout, site circulation, loading areas, and stormwater drainage must be presented
in the Site Development Plan. No building plans may be approved before this division
approves a site development plan.



MEMORANDUM IN SUPPORT OF THE UPDATED TRAFFIC IMPACT ASSESSMENT FOR
THE PROPOSED STUDENT HOUSING ON PORTIONS 2 TO 120 OF ERF 1305
SOSHANGUVE-M

B. COMMENTS BY INTEGRATED ROADS PLANNING SUB-SECTION
Modiehi Mphuthi (modiehit@tshwane.gov.za, 012 358 3039)

No objection from Roads Planning point of view, subject to the following conditions:
e Access to the site must be to the satisfaction of the Municipality.

C. COMMENTS BY TRAFFIC SIGNALS MANAGEMENT SUB-SECTION:
Mabadimo Mothapo (mabadimom@tshwane.gov.za, 012 358 3772)

e The study is supported.
| trust you will find the above in order.

Kind Regards,

Lourens Swanepoel
For DIVISIONAL HEAD: TRANSPORTATION PLANNING DIVISION

On request, this document can be provided in another official language.
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