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Passing Lanes

Road Safety Engineering Should Guide 
the Road User Safely
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Passing Lanes – Road Safety Engineering not mechanistic

Road Safety Engineering Should Guide the Road User Safely

>560 m = 😃
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Passing Lanes – More than a function of sight distance

Passing Lanes 
are not simply 
a function of 
sight distance

Bi-directional 
traffic volumes 
plays a critical 

role
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Passing Lanes – Taking traffic into account

To take traffic 
volumes into 

account, 
sophisticated 

analysis is 
required.

To take traffic 
volumes into 

account, 
sophisticated 

analysis is 
required.

The American 
Highway 
Capacity 
Manual 

recommends 
calculating

The American 
Highway 
Capacity 
Manual 

recommends 
calculating

the % Time 
Spent 

Following;

and Average 
Travel Speed

Research that 
was conducted 

by SANRAL 
showed that 

this method is 
inadequate 

because 

Research that 
was conducted 

by SANRAL 
showed that 

this method is 
inadequate 

because 

it significantly 
overestimates 

the 
percentage 
followers

It does not 
take into 

account the 
specific, local 
behavior of 

traffic;

A new model 
was developed 

by SANRAL 
called the HTM 

model.

A new model 
was developed 

by SANRAL 
called the HTM 

model.

The measure it 
uses is 

“Follower 
Density”

It uses the % 
of followers 

and multiplies 
it with the 

traffic density
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Passing Lanes – Local behaviour unique

HCM over-estimates % followers…

Source: SANRAL
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Passing Lanes – The SANRAL HTM Model

Source: SANRAL
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Passing Lanes – The SANRAL HTM Model
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RAILWAY CROSSINGS
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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

Source: RSR
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Railway Crossings

Source: RSR
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Designing of Railway Crossings – SANS Codes
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Parameters: Classification of Level Crossing
2017/07/26
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Parameters: Roadmarkings
2017/07/26
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Parameters: Advance warning signs
2017/07/26
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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.

4638 15000 16840 20000 20645 20645 24510 25895 30000

68000

100000 100000

200000 206512

288000

0

50000

100000

150000

200000

250000

300000

R5
11

 (B
ri

ts
)

U
SA

 (R
ur

al
)

R5
2 

(L
ic

ht
en

bu
rg

)

Vi
et

 N
am

R3
6 

(S
oe

km
ek

aa
r)

N
14

 (B
od

en
st

ei
n)

R5
05

 (L
ic

ht
en

bu
rg

)

N
17

 (E
rm

el
o)

U
SA

 (U
rb

an
)

R5
03

 (L
ic

ht
en

bu
rg

)

In
di

a

Th
ai

la
nd

Ca
na

da
 

R5
12

 (B
ri

ts
)

Ir
an

Tr
af

fic
 M

om
en

t (
AA

DT
 *

 N
um

be
r o

f T
ra

in
s)

Grade Separation Warrants (vehicles)

2017/07/26
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Classification of Railway Crossings

N14

RAILWAY LINE

N14

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

1000m

NB:
Place new
sign 1000 m
west of the
level crossing

Replace with

New roadmarking
"STOP AHEAD"
@ 180m

New road sign

New roadmarking

New roadmarking

Install Cosbi strips

400 m

HIGH ACCIDENT
          ZONE

Replace with

Install Cosbi strips

New roadmarking
"STOP AHEAD"
@ 250m

Replace R1+W403
with FRD-R1 with
reflective background
on wooden pole

Remove sign

New roadmarking

New roadmarking

400 m

HI GH ACCI DE NT
          ZONE

Remove sign

Replace R1+W403
with FRD-R1 with
reflective background
on wooden pole

200 m

Remove sign

240 m

Remove sign

Replace with

Remove sign

240 m

Replace with

200 m

Remove sign

New overhead signs
on electrical cables
both approaches

SCHEMATIC

Notes:

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

2. All existing roadmarkings
    to be repainted.

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

4. All signs 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.

Design for safety – complex and very specific 
for railway crossings
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NON-MOTORISED TRANSPORTATION (NMT)
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NMT

Design for safety – The Most 
Vulnerable Users
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NMT

Road Safety Engineering Should Guide 
the Road User Safely
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NMT

Road Safety Engineering Should Guide 
the Road User Safely
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NMTKey aspects to consider for NMT safety studies

The solution is not found 
in a guideline document
The solution is not found 
in a guideline document Speed (differentials)Speed (differentials) Driver’s sight at potential 

conflict points.
Driver’s sight at potential 

conflict points.

Ability of NMT user and 
driver to make eye 

contact.

Ability of NMT user and 
driver to make eye 

contact.

Visibility of NMT road 
users at all times (day, 

night, adverse weather) 

Visibility of NMT road 
users at all times (day, 

night, adverse weather) 

Communication from the 
road environment of 
potential hazardous 

locations.

Communication from the 
road environment of 
potential hazardous 

locations.

Minimisation of conflict 
points between vehicles 

and NMT.

Minimisation of conflict 
points between vehicles 

and NMT.

Appropriate infrastructure 
to encourage/guide road 

users (driver's/NMT 
users) to act in a 

predictable manner.

Appropriate infrastructure 
to encourage/guide road 

users (driver's/NMT 
users) to act in a 

predictable manner.
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NMTData Collection: NMT safety

Ribbon Development is very 
common in rural areas
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NMTData Collection: NMT safety

Engineer where the demand is 
evident
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NMTData Collection: NMT safety

Understand the problem!
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NMTEngineering Solutions: NMT safety

Example – proposed solutions
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NMTEngineering Solutions: People with Special Needs

Physical 
Impairment

Cognitive Impairment
Foreigners

Illiteracy
Pregnancy

Colour
blindness

Etc
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NMTEngineering Solutions: People with Special Needs
Road Safety Engineering Should Guide 

the Road User Safely
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NMT Useful Resources
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NMT Useful Resources
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OTHER – BRIEF TEASER
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NMTEngineering Solutions: Other Aspects

Road Cross Section

Number 
of 

carriag-
eways

Number 
of lanes 
and lane 

width

Disused 
pave-
ment

Crossfall
and 

superele-
vation

Medians 
and 

median 
ends

Kerbs, 
Road 

shoulders

Road 
verge, cut 

and fill
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NMTEngineering Solutions: Other Aspects

Intersections

Intersec-
tion

consis-
tency

Intersec-
tion

control

Intersec-
tion layout 

and 
gradient

Auxiliary 
lanes Slipways

Traffic 
circles/ 

Roundabo
ut

Railroad 
crossings
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NMTEngineering Solutions: Other Aspects

Bridges

Bridge width and 
clearance

Road 
section 

continued 
over 

bridge?

Pedestrian 
walkways 

on bridge?

Horizontal 
and vertical 
clearances?

Visibility 
and 

readability
?

Bridge rails

Safe for 
vehicles 

and 
pedestrians

?

Transition 
of barriers 

safe?

Bridge ends 
safe?

Reflectors 
on railing?
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NMTEngineering Solutions: Other Aspects

Surface

Skid 
resistance

Loose 
material Pavement defects

Potholes Edge 
drop-offs

Headlight 
glare
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NMTEngineering Solutions: Other Aspects

Barriers

Temporary 
barriers

Safety 
barriers Guardrails Pedestrian 

barriers Fences
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NMTEngineering Solutions: Other Aspects

Traffic Calming

Is traffic calming required for?

Traffic 
intrusion Speeding

Are the traffic 
calming 

measures 
effective?

Are the 
measures 

safe?
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NMTEngineering Solutions: Other Aspects

Roadside

Parking and 
loading

Public 
transport 

stops

Refuse 
collection

Law 
enforcement

Truck stops 
and escape 

ramps
Rest areas
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NMTEngineering Solutions: Other Aspects

Road signs

Traffic 
accommo-
dation plan

Road signs Pavement 
markings

Road 
studs

Speed 
limits and 
advisory 
speeds

Traffic 
signals

Street 
lights
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NMTEngineering Solutions: Other Aspects

Developments

Traffic 
generation

Pedestrians 
and cyclists

Development 
access control

Off-street 
parking and 

loading

Distractions at 
developments Hawkers
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NMTEngineering Solutions: Other Aspects

Environment

Day & Night 
and Weather

Landscaping 
and plants

Animals and 
stock
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NMTEngineering Solutions: Other Aspects

Construction

Can project be 
constructed and 

maintained with safety?

Is it possible to amend 
design to allow better 

accommodation of 
traffic?
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