Session 2.2b

Safety begins it

Metro

CONDUCTING ROAD SAFETY AUDITS & APPRAISALS

PRESENTED BY: RTS & AGTTC

6 — 7 June 2023

nnnnnnnn

_ Baboons _

SARF

SANRAL

4\

AGITC NOVUS® RTS

PASSING LANES

nnnnnnnnnn




Passing Lanes

Road Safety Engineering Should Guide
the Road User Safely

TABLE |

Sight distances

MINIMUM SIGHT DISTANCES (metres)

Design

speed Passing Stopping

(km/h)
120 800 210
110 740 180
100 680 155

620
580
490
420
350
280
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Passing Lanes — Road Safety Engineeri

SARF

Road Safety Engineering Should Guide the Road User Safely I

SANRAL

AN

TABLE |

Sight distances

ES (metres)

Stopping

210
180
155
135
15
5
80
65
50
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Passing Lanes — More than a function of sight distance

Passing Lanes
are not simply
a function of
sight distance

/71 Bi-directional

=% traffic volumes

plays a critical
role
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Passing Lanes — Taking traffic into account =
>
o
) . Research that Z
To take traffic The American =
volumes into Hichwa was conducted A new model m
account Cag acity by SANRAL was developed 2
sophisticated Mgnua}/ showed that by SANRAL 2
P S this method is called the HTM 2}
analysis is recommends e model =
required. calculating because : E
=
[}
(@)
it significantly The measure it %
the % Time overestimates Uses is ®
— Spent — the “ 3
. Follower a
Following; percentage Density”
followers ¥ _IU
>
Y Y Y 3
Itt:feeisnr;gt It uses the % N
of followers
| | and Average | | account the Ll and multiplies
Travel Speed specific, local it with t‘r)\e
behawpr: e traffic density
traffic;
SaRF D) B . /A /d\ § AGTTC NOVUS® RTS
6

Session 2.2b 3



Session 2.2b

Passing Lanes — Local behaviour unique

SANRAL

5&1“3 PA

e e T R R ol ]
E I HCM over-estimates % followers... bl
I

Passing Lanes — The SANRAL HTM Model

Percentage followers as a
Measure of Effectiveness

sariJ)

Percentage followers

SANRAL
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HCM Model — —

HTM Model
Approximately 60/40 directional split
1 L L 1 1 1

200 400 600 800 1000 1200 16400

One-way traffic flow (PCU/hour)

|

Source: SANRAL |
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Passing Lanes — The SANRAL HTM Model
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Railway Crossings

This is what the normal railway
crossing look like in South Africa
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Railway Crossings

There are some crossings that now
look like this

7 L¥Vd — SLdIDNOD) ONIYIINIONT ALIAVS avoy

Source: RSR
SANRAL
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Railway Crossings ’é’
()
(%2]
>
m
m
Total Number of Level Crossing Occurences :_I
(All Cat D) =
April 2010- Mar 2016 P
m
200 441 =
150 134423 ... 128 o
0
100 48 ....... %
44
g o I i ”I 1:
0 N 3
10/11 11/12 12/13 13/14 14/15 15/16 |
O
mmm Total Occurences mm Fatalities ;J;
B |njuries e Linear (Total Occurences) ,:)‘
Source: RSR
st ) B _AAA AGITC NOVUS® RTS
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Designing of Railway Crossings — SANS Codes

[SeN e pas 2T SANS 3000-2-2-1: 2012
RSR 2-2-1: 201 2

SOUTH AFRICAN NATIONAL STANDARD

Railway safety "

Part 2-2-1: Technical requirements for
engineering and operational standards —
Track, civil and electrical infrastructure —
Level crossings

WARNING — Can only be read in
conjunction with SANS 3000-2-1
and SANS 3000-2-2.

7 L¥Vd — SLdIDNOD) ONIYIINIONT ALIAVS avoy

Pubiaped iy 4488 Standards Orvalon
Or Lategan Road Groanaioaf < Private Bag K191 Pretaria 0001

T AT TN P S07 12 S0k 1508

ni0n cods —

SARF ) At » /5;\ /,g\ /;\ AGITC NOVUS® RTS
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2017/07/26
' . . (%2
Parameters: Classification of Level Crossing >
=2
1 2 3 4 5 ;
Class® Description Line of sight” Mintmuinlene! of "“:;'::"nd'l‘::'MI r':
SSH Single shunt line NIA 1 Z
<10 km/h m
MSH Multiple shunt lines N/A 1 i
<10 km/h 9
SLS Single low speed Excellent 2A e
line Adequate 2A/3 (7]
< 60 km/h i 4A (%]
MLS Multiple low speed Excellent 2A Risk assessment =
lines Adequate 23 outcome dependent [9)
<60 kmih i 4 2
SHS Single high speed Excellent 2A
line Adequate 2A/3
> B0 km/h Restricted AA
MHS Multiple high speed Excellent 2A
lines Adequate 2A13
> 60 km/h i aA
1 2 3 | 4
Train speed X(m)® Line of sight, S(m)°
km/h Ci width 7,5 m Ci width 15 m
120 5 460 500
100 5 385 420
80 | 5 310 il
60 | 5 230
These conditions also apply for drivers who have stopped at a yield sign R2.
*  Distance X(m) is the distance from the near side of the crossing from which drivers should be able o see
distance S(m) along the rail line (see figures C.5, C.16 and C.17).
®  Distance S(m) is the line of sight for the drivers of single unit trucks and trailers for 7,5 m and 15 m crossing
widths.
SANRAL
san ) VANV AGITC NOVUS® RTS
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Parameters: Classification of Level Crossing >
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Parameters: Roadmarkings

2017/07/26

1 2 3
Road traffic operating speed” ct® C2°, optional
km/h m m
120 250 400
100 180 300
80 125 200
60 90 150

(%2
>
=2
X
>
—
—
m
<
m
[
(@]
)
©]
3
@
=2
(0)
»

A further WM1 marking may be provided 60 m (rural) or 45 m (urban) from a yield or stop line.

*  Operating speed refers to the 85" percentile (or estimated 85" percentile) speed on the road approach
to the crossing and not to the road design speed.

b Distances C1 and C2 are from the hazard to the centre of marking WM1. When the control is a stop
control the WM1 marking at position C1 may be replaced by a stop-ahead word marking. In such
instances the WM1 marking at position C2 shall become obligatory.

Session 2.2b
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2017/07/26
Parameters: Advance warning signs %
=z
)
1 2 3 4 5 P
Road traffic operating Size D2° D3 D4 —
speed® km/h mm m m m 2
120 1500 330 120 120 "
100 1 500 240 100 100 Q
80 1 200° 160 80 80 g
60 900° 120 60 60 =
40 900° 80 60 60 )
The distances given in the table refer as follows:
a) D2: recommended minimum distance from hazard to advance warning sign (see figure 3.1 in
chapter 3 of vol. 1 of the SARTSM:2001).
b) D3: minimum separation between consecutive regulatory or warning signs (see chapter 1 of vol. 1
of the SARTSM).
c) D4: minimum clear visibility distance to an advance warning sign.
@ Qperating speed refers to the 85" percentile (or estimated 85" percentile) speed on the road
approach to the crossing and to the road design speed.
® Distance D1in figure C.6 indicates a site specific distance between the near end of a curve and a
crossing. If D1 is less than the appropriate value of D2 above, the sign should be located before
the curve.
¢ A road authority may elect to use the maximum 1 500 mm size at all road crossings.
SANRAL
sarF J) g VoV Vi AGITC NOVUS® RTS
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2017/07/26

Safety Appraisal: International Best Practice — grade separation

¢ The Cross Product Rule Traffic Moment (TM): AADT x number of trains per day

¢ Used as a screening tool to determine the level of protection required / if grade
separation is warranted.

Grade Separation Warrants (vehicles)
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Classification of Railway Crossings

Notes:

1. Al railway crossing signs
(R1, W403,WM18, W302)
to be 1500mm size.

2. All existing roadmarkings
to be repaintex

3. Road studs to be placed along centerline and
left-and right- edge line. Road studs to comply
with SABS 1442-1987.

4. Allsigns posts to be wood,

5. All WM1 roadmarkings to be 7.5m.

6. Solar LED road studs to be placed in
two straight lines across the road approximately

2m north of track, and 2m south of tracks,
perpendicular to road

iel

NB:
Place new
sign 1100 m
east of the
level crossing

SANRAL

SARF D PA\

Design for safety — complex and very specific
for railway crossings

vais

g Accident
IE”m'n a

..

!vv! =

e - e
A
e

NB:
New overhead signs Place new
on electrical cables sign 1000 m
both approaches west of the
level crossing

swa A xwa

SCHEMATIC
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NON-MOTORISED TRANSPORTATION (NMT)

21

Design for safety — The Most
Vulnerable Users
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Road Safety Engineering Should Guide
the Road User Safely

X
o
>
O
wn
>
==
m
_|
<
m
=
()
=
m
m
=
=2
(0]
(@)
(@)
=
(@]
m
o
_|
w
|
©
>
)
_|
N

sanv ) B /e A\ 0 AGITC NOVUS® RTS
23

Road Safety Engineering Should Guide
the Road User Safely

Pedestrian

¢ 14Vd — S1d3IONOD SNIY3IINIONT AL34VS AVOY
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Key aspects to consider for NMT safety studies

The solution is not found
in a guideline document

Driver’s sight at potential
conflict points.
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Communication from the
road environment of
potential hazardous

locations.

1 1 1 1
1 1 1 1
Ability of NMT user and | | Visibility of NMTroad | |
driver to makeeye | | usersatall times (day, |, |
contact. i | night, adverse weather) | |

1 1 1 1

1 1 1 1
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i Minimisation of conflict | | to encourage/guide road |
| points between vehicles | |  users (driver's/NMT |
H and NMT. . users) to actin a '
! ! ! predictable manner. !
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Data Collection: NMT safety

) Ribbon Development is very
I’Legend B common in rural areas

*  Chainage
O Schools

\:l 2km Buffer

00
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Data Collection: NMT safety )

O
<
Engineer where the demand is
evident
} PUNDA MARIA GATE
km 130.0
& fm 1500
4
km 110.0, »
@8 \MANI
A
- ®
km 90.0
g o o km?O0.0 S,
km 80.0,
Km)70.0.
@ v}
km!60.0)
R .'
B 4 m‘o%T km300 T v/
5 km 40.0 NS00 =
2 km 10.0 kin 2010 a
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Data Collection: NMT safety

Legend
= Project Road
0 25 5

Kilometers

J5
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&  Water collection points.
= High risk pedestrian area

Observed pedestrian
movements.

O Public transport laybys

sarF ) B AN AGTTT NOVUS® RTS
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Engineering Solutions: NMT safety

°
<

« Northbound Propased

Southbound Proposed & Southbound Existing
& Northtound Existing
Proposed Chevions.

Lane Configuration
Northbound Passing Lane —— Median (siand
Merge Lane Turming Lane.
Single Lane

Intersection Control

* 1-Way Stop

2-Way Stop Q> Pedestrian Crossing

Roundabout

0.5km 1.0km 1.5km
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Who?

Physical
Impairment

Cognitive Impairment
Foreigners

Illiteracy

Pregnancy Colour

blindness

sari ) B fe A

Engineering Solutions: People with Special Needs

How
many?

AGITC NOVUS® RTS
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2 1|

Engineering Solutions: People with Special Needs =
Road Safety Engineering Should Guide S
the Road User Safely L
=
| i
N % N %]
3719835 893 4167 678 1000 =
3802210 959 3984 036 100,0 g
4118948 974 4227686 100,0 m
4128757 976 4228422 100,0 >
3906 800 975 4007171 100,0 b=
3104 574 97,0 3200845 100,0 2
2735168 96.2 2843727 1000 | IS
2283 966 %5 2416638 100,0 2
1998 996 913 2188770 1000 | [
1626 667 878 1852165 100,0 3
1268 491 844 1502226 100,0 o
42615 813 1159 167 00 | [
627 474 773 811902 100,0 >
447 044 7086 633445 100,0 2
257 502 634 405954 100,0 N

149 446 555 269 447 100,0

468 205575 1000

925 38 084 876 1000 |
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NMT Useful Resources

May 2012

SANRAL

SARF 2D pl

Pedestria’n

safety

A ROAD SAFETY MANUAL

FOR DECISION-MAKERS

AND PRACTITIONERS

h /%\/ﬂ\ s AGITT NOVUS® RTS
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NMT Useful Resources

Dec 16

Small Town
and Rural
Multimodal
Networks

33
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Engineering Solutions: Other Aspects

Road Cross Section

Medians
and
median
ends

Number Number . Crossfall
of of lanes Dotz and
and lane pave- superele-
. ment .
width vation

Kerbs,
Road

Road
verge, cut
and fill
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shoulders
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Engineering Solutions: Other Aspects

Intersections

Intersec- Intersec- Traffic

Intersec-

Session 2.2b

tion
consis-
tency

tion
control

SANRAL

SARF 2D pl

tion layout
and
gradient

D

Y

AN

Auxiliary
lanes

circles/
Roundabo
ut

NIENS

AGIIC NOVUS® RTS

Railroad
crossings

36
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Engineering Solutions: Other Aspects

Bridges

Bridge width and

Bridge rails
clearance

Road Safe for

¢ 14Vd — S1d3ONOD SNIY3IINIONT ALI4VS AVOY

Visibility

section Pedestrian Horizontal vehicles Transition .

. X and X Bridge ends | Reflectors
continued walkways and vertical i and of barriers L
- readability ’ safe? on railing?
over on bridge? | clearances? 5 pedestrians safe?
bridge? : ?
SANRAL T 9 .
sare ) » /ca\/\,a 4 AGITC NOVUS® RTS
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Engineering Solutions: Other Aspects

Surface

Skid Loose
resistance ] material

Headlight

Pavement defects
glare

¢ 14Vd — S1d3IONOD SNIY3IINIONT AL34VS AVOY

Potholes Edge

drop-offs

SARF J) ot » /g,\ /,g\ /;\ AGITC NOVUS® RTS
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Barriers

Safet .. @ Pedestrian
Tempgrary ) y Guardrails ; Fences
barriers barriers barriers

sanv ) B N A A A AGITC NOVUS® RTS
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Engineering Solutions: Other Aspects

Traffic Calming

Are the traffic
calming
measures
effective?

Are the
measures
safe?

Is traffic calming required for?

7 L¥Vd — SLdIDNOD) ONIYIINIONT ALIAVS avoy

Traffic
intrusion

Speeding

sare ) B » /’;\/ﬂ\ /i\ AGTTT NOVUS® RTS
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Engineering Solutions: Other Aspects

Roadside

Parking and —— Refuse Law

Truck stops
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Rest areas

and escape
ramps

transport

collection enforcement
stops

loading
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Engineering Solutions: Other Aspects

Road signs

Speed
Pavement limits and
markings advisory

speeds

Traffic

Traffic Street

lights
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accommo- @ Road signs

dation plan signals
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Engineering Solutions: Other Aspects

Developments

Off-street
parking and
loading

Traffic Pedestrians Development Distractions at

Hawkers
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generation and cyclists access control developments
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Engineering Solutions: Other Aspects

Environment

Animals and
stock

Day & Night Landscaping

7 L¥Vd — SLdIDNOD) ONIYIINIONT ALIAVS avoy

and Weather and plants

sani ) B AAA
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Engineering Solutions: Other Aspects

Construction

Can project be Is it possible to amend

design to allow better
accommodation of
traffic?

7 L¥Vd — SLdIDNOD) ONIYIINIONT ALIAVS avoy

constructed and
maintained with safety?

SaRF ) B B A AA AGITC NOVUS® RTS
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END OF LECTURE
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