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1. The company you work for

2. Contractor/ Consultant / Owner

3. Years of experience
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Detour vs Traffic Control Plan?

TRAFFIC
CONTROL
PLAN

A temporary alternative An engineering document
route used to divert trdiic that details the organization
away from a work zone of traffic around a work zone
or full road closure for (signage, barriers, detours,
smooth and safe traffic flow temporary signals)
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Aspect

Definition
Purpose
Scope
Components
Format

Relation
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TMP - Traffic Management
Plan

Strategic plan for safe traffic

flow during a project

Ensure safety, mobility &

coordination

Whole project area and

duration

Risk assessment, detours, TCPs,

public notice

Written with maps and strategy

The main plan — includes TCP &

detours

www.roadsafetyrss.com

TCP — Traffic Control Plan

Diagram of how traffic is

controlled at a work zone

Guide field crews in setup

Specific site or phase

Signs, tapers, closures,

flaggers

Schematic diagram or layout

Subset of TMP — shows

control setup

TMP

TRAFFIC
MANAGEMENT PLAN

Detours

Temporary routes around

closed roads

Maintain flow and safety

during closures

Only focuses on rerouting

traffic

Signage, route design, re-

entry point

Shown as route map or

visual path

Subset of TMP — defines

rerouting strategy

info@roadsafetyrss.com
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Abbreviation
TMP

TCP
TT™
MOT

TTC

WZTM
TDP
LCMP
TRCP

STMP

Full Term
Traffic Management Plan

Traffic Control Plan
Temporary Traffic Management

Maintenance of Traffic
Temporary Traffic Control

Work Zone Traffic Management
Traffic Diversion Plan
Lane Closure Management Plan

Temporary Road Closure Plan

Site Traffic Management Plan

TMP

TRAFFIC
MANAGEMENT PLAN

Brief Description
High-level plan for managing road traffic

Site traffic layout plan
Full system for managing traffic

US term for traffic flow safety
Temporary signs/devices control system

Traffic handling in work zones
Rerouting plan for closures
Plan for partial lane closures

Plan for full road closures

Manages internal construction traffic
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Gradual change,
safer path.
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@ Definition:
A Traffic Management Plan (TMP) is a structured guide used to assess
risks and hazards related to traffic within a workplace or site. It includes

a template and procedures to ensure traffic safety and effective flow.

@ Purpose:

*To identify traffic-related hazards and risks.
*To summarize existing controls aimed at eliminating or reducing risks.
*To serve as a foundation for training all workers, contractors,.

*To apply to all types of vehicles on site, and personal vehicles.

TMP

TRAFFIC
MANAGEMENT PLAN

TMP

TRAFFIC
MANAGEMENT PLAN

Definition:
A guide for assessing and managing
traffic risks and hazards.

Purpose:

To identify and reduce traffic-related
hazards.

%
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Aspect Hazard ldentification Risk Assessment

Definition The process of identifying potential The process of evaluating the likelihood = severity
sources of harm of each hazard

Key What can go wrong? How likely is it to happen, and how serious would it

Question be?

Formula — Risk = Likelihood = Severity

Example 1 Pedestrian walkway crosses active forklift Likelihood = High
zone Severity = High

— Risk Level = High

Example 2 Detour sign is small and non-reflective at Likelihood = Medium
night Severity = Medium
— Risk Level = Medium

Output A list of identified hazards A prioritized list of risks (e.g.. High, Medium, Low)

¢

Traffic-management-guidance-plan-and-example-template_FINAL.pdf
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*Pedestrians near moving vehicles A< Haial) LS jall G j8 3LE 3 go
Falling loads during handling A glall oW Jlaa) L siue
*Rear-loading drop risks S Jreadl] die b gdud) jlalige
*Poor visibility A )l Camiae
*Over-speeding 3200 3 de yualle
*Equipment failure Glanall 4 Jlace

*Untrained operators Cmode e (G sladiae

*Improper use (el e aladicle

*Vehicle tip-over AL yall Dlasfe
*Dropped objects = = alall L giie
*Collisions Glaaliaille
*Structural damage Glazall i Slally ) juale
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1.Failure of lighting systems at night in the work zone Jaall ddlaia A 4L 5 HUY) eladail 1
2.Poor retroreflectivity of signs and safety barrels Ay pdatll Jael jull g s Sl 8 dpidSaiY) Cania 2
3.Plastic barriers displaced by strong winds Zlol G SO el ) & s o bagin 3
4.Traffic cones blown away by trucks or wind Zloll sf clalall 5 5 JziiCones) ) 4 sl day laall & i 4

5.Improper installation of warning signs Ayl Cilall aalis e i 5

6.Use of undersized or non-compliant signs Clial sall dajldas e 5l 3 jara il ) aladiul 6

Lea sa g Jlos Lae Al lll e ol 51 Ll oS 37

7.Dust or mud covering signs, reducing visibility

8.Absence of early warning signs before the detour alypaill Ji8 Saall Hodaill @il HLa) e 8

9.Damaged or unstable warning lights at night AL A 13l o) gal) Cunfl Canca 5l Cali 9
10.Lack of regular maintenance for safety equipment on site 28 sall (8 Aardiivall AaDLdl <l 5aY Ay sall Blaall e 10
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Limited space for large vehicles 3_mSll LS jall AS ad dailal) dalisall 2y ]
Barriers too close to the lane A e dahaia 90 jlusall e ((eem 5) Al Al Sl el il 58I 2
Equipment near active traffic Llill jlusall (e 4y 8 ALES il 39253
Unprotected pedestrian crossing Ales (50 Guokall aa Jalaslie e 4

Guardrails)) 4l sll sl sall Canca of le 5

LS all (g A 8 Al o sl YlEs aa) 53,6

aal) 2 Ali) 3 ge sl lilas oS) 57

(oS sal) sl 3elimy) e ) Sl o jall 3 gom = a5 a2e 8
sl 3ok e (alaidY) o LSl = peae e 5309

10.No emergency pull-off area Cilall £l shall sl el shalie e 10

Scaffolding near traffic
Debris in roadside area

1.

2

3

4

5. Missing or weak guardrails
6

7

8. Poor night visibility

9

Unauthorized side entry
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1.0pen potholes or uncovered gaps A2 guiSa Cladidg j8a],

2.Uneven asphalt surface levels Cliul) G guuia (A QgD

3.Accumulated sand or dust A o) Juay as) A3,
4.Slippery surfaces (oil/water) - _— (obsal i 52)) 4815 ehanilg,

Adlall gl o) JsUs,

A28 gal) Al M a6,

A8 gal) ciladal) Gl o) (waks7,
Gkl o b yiliia 3 ga gl il 508,
a9,

dadalg & ol ddlaas clilaa0].,

5.Edge erosion or collapse
6.Poorly fixed temporary covers
7.Faded or missing temporary markings

8.Scattered tools or construction materials

9.Uneven temporary pavement

10.Confusing or unclear road paint
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B gkl Y Judal) 8 a5 Ll EP (S e L) & 5 il (Traffic Management Plan) Ll 8,04 ddad lac) (L
fac 5 2aa3 (550 SY 13 "traffic” albhaas 2 saidl Lo ((AGTM) (A1) s sl I

L e 5 sy el 505 3Lia 5 LS yo (e @kl et pen (1 ©

Lt Gl jall A8 e (¢ O

b alall Jaill e 48 o (7 ©

hhis Ol s clialill 48 (2 ©

1 3Ll 5 LSl 3Spa (2 ©

(1) sdasaal) Lty [
A s Dl cclal jall il (S pall e (e 55 JSY Al ())) Gkl see Jaly A jall bladl pes dalis AGTM i "traffic” cllaas s

e Traffic: While the term ‘traffic’ may be closely identified with vehicle traffic, it can also refer to any mode of
traffic that may be used within the road corridor. This includes vehicle, freight, pedestrian, bicycle, bus
and tram traffic etc. Therefore, traffic has the same meaning as transport in the context of this part.
Where traffic is mentioned on its own and without identification of its type, it should be viewed as
capturing all modes. Where it is specifically identified (e.g. bicycle traffic) it should be viewed in this form.
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a3 5( Risk Identification) shliall waad s i ¢ 5,54 (Traffic Management Plan) Usuall 5,04 i slae) jualic (jan
¢ Lagin pmnaall (3 54l 58 Lad (Risk Assessment) _hliall
Loy jlaall e paail aadidRisk Assessment s soall cladlall 5l aaaiuRisk Identification (| ©
ddlial pa8 saRisk Assessment iy (Jaall ddhaia 8 dlaiaall jhdll jolas ;s pasi ddee aRisk Identification (¢ ©
5 shall (5 siwe aaadl Hlad S B0k
Llai Ll ) SxaRisk Assessment 5«20 Al e e shladl i 55 JaRisk Identification (2 ©
L g s comy ) LDl g1l ol ardion Laa3S (3 @

oba < aadll s dllaia) a8 waRisk Identification s « all jdbas maaiddee @Risk Assessment (= ©

f() tep Aagaall Liay) [

(Jaal) d3hie G aldiaall jldll jalas mes waaididee s Risk Identification
B sball (6 flue paad Hlad JS3ad 5 Allaial a6 8 Risk Assessment Ly
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agd Baxse Ol yan (anadd o o Sal Laiia LS ) (e sliall duad oy (@ ©

Ay paat ) HLa) s AuSle e aa i Ll a8 sall il A Y (2 ©

AS yide (3lalie g cilarall (Ghalia 3Lie (3halia 1 Al a8 sall arniii (3 @)

Cal LS| 2 sa 5 da i dglalall 5kl alasinly sliall Fledd) o4y (4 ©

(3) rAasaall Ly (2
() gad) STl Alledl) s jlaall abf (e dn AS e (ghalia g cilanall ghalia (Bliie (ghalia ) a8 gall rial o) aedil) o
9. Hazard: Pedestrians in same area as mobile plant / vehicles

9.1 Isolation

Wherever possible, pedestrians should be separated from vehicles and mobile plant. It is

recommended your site is divided into the following zones:

. Pedestrian zones —walkways and work areas

. Restricted areas — These are mobile plant working areas plus all roadways for vehicle
and mobile plant — they are termed “restricted areas” as pedestrian access is generally
not permitted

. Shared zones — crossings over roadways and some work zones where there is both
pedestrian access and mobile plant.
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Exclusion zone

While the truck driver is on the tarmac, the
following rules MUST be observed at all times:

\/The truck driver and forklift operator must always be visible
(can make eye contact) to each other whilst loading and
unloading.

\/Nn person is to stand closer than 3 metres to a moving
forklift or its load.

No person is to stand on the opposite side of the truck whilst
product is being loaded or unloaded from the truck.

~‘/Il‘a person is required to stand between a forklift and the
truck tray, the forklift must be out of gear, handbrake
applied, footbrake applied and tines lowered to the ground.

The driver may either
remain in the cab or wait
in the Driver safe zone.

www.roadsafetyrss.com
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7//// L // Work Space
<: (R PerP <:: Direction of traffic

P Gl L) A3
- -

R i»,l siels

& Sdl il Sl

Road Safety Society

F Sign (shown facing left)

m Flashing arrow panel

Arrow panel support

B Channelizing devices

Chevron symbol

Qg &k
. ' Temporary centerline with
e . Opposing Traffic Lane
I G ratb g Dividers
ealEY! Gy )
Barricade
1 e
Flagger
Ll bl
ool lgle il Truck with attenuator
(TMA) Sledall
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1) The first advance warning sign must meet the following
criteria:
Distance to point where lane
closure begins, or flagging

position.
Divided Highway 1500 m.
Two Lane Highway 1000 m.

2) The spacing between advance warning signs must meet the
following criteria.

Divided Highway 300 m.
Two Lane Highway 250 m.
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2. Work Zone Requirements / Basics bl [ Gkl Jlas ) dllaia cilidlaia 2,

3. Traffic Signs ALy clalll 3,
4. Work Zone Principles okl Jlas| ddkaia ;galsa 4.
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The Five Principles of Work Zone
Traffic Management

Prioritize Road Safety
Make traffic safety a fundamemtal element in every project.

Minimize Congestion and Disruption
Reduce delays and maintain smooth traffic flow as much as possible

Provide Clear and Positive Guidance
Direct drivers with clear, visible, and understandablile signs and instructions

Conduct Routine Inspections
Regularly check and maintain traffic control devices and operations

Maintain High Roadside Safety Standards
Continuously ensure safety along the edges and within the work zone
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What are the minimum and maximum dimensions for standard sign sizes according to speed limits?

Table 4-11 Standard Sign Sizes in Work Zones (Public Works Authority, 2015)

+966 59 089 0104
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Minimum
Diameter / Worded signs Minimum
= (!k!m[ II;:;““ Height Circular / Aleph letter forward
Triangular signs / x-height (mm) visibility (m)
(mm)

< 50 b00 130 /75 60
51 -80 750 170 /100 75
81-100 900 255 /150 100
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"At what sign size should a three-column layout be used on road signs?"
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WORK ZONE AHEAD Work Zone Ahead T1-1 TI1-1 e dikais dlelal (Ruiplaeiyl) 221L) i
Arabic sl Jlacl als
ROﬁ(D WOR:c IgNDS End Road Work T1-2 TI1-2 Gkl Jleel g0 *’(‘ii‘_’;'l"mL;‘ Y
(Arabic) Ags
DETOUR Detour 2 km Ti2-1 Ti2-1 A sl e dlgas [ERAES S EFIIN] v
2 km (Arabic) (Rl 2aLL) o5 2
(Arabic) Detour Mhead (twil bepaced | AD SIS g & i) a3 ) Wgos chala
with signs -1, eq9, m, - T12-2 R TR TR [ . H
DETOUR AHEAD 1,000 m, 1,500 m) ‘ A nalel (Rl Aallly)
REUEARERIEY Detour Arrow TI2-4 il e 1
Ti2-4 il a5 pgs
(Arabic) e
ON RED STOP HERE On red stop here TI3-1 131 o ol pual 3 I;-(-:;::‘-;?'m]m v
(Arabic) T
ROAD CLOSED Traveled way closed TI41 _ e Blis Gylal \

+966 59 089 0104

(Runl=syll 2ally)

www.roadsafetyrss.com

info@roadsafetyrss.com

peabt)i| (7)) <l

TMP

TRAFFIC
ANAGEMENT PLAN

1408 gal) cilisM) oY

il glaall LBy oYV

7.2.6. Information Signs




A

Road Safety Society

e s B o ) dnly ot g .4 TDI

TDI 9-2

One lane deviation to the opposite traveled way

e
@) 1 (F) Gl CTMP

ANAGEMENT PLAN

O] Al g flama g T TDI

TDI 2-2

One lane deviation to the right

+966 59 089 0104 www.roadsafetyrss.com

info@roadsafetyrss.com



—

Road Safety Society

No. Sign Name N‘s::::_, b by () s e
(Arabic) B! cbelal
9 TRAFFIC CONTROL Traffic control ahead TI 51 N5 L J."b“-! PS.-. !
AEAD (Bl 24101)
10 Pedestrian Detour TI6-1 M6 Rtk s Al a3 '
1 k DETOUR Pedestrian Detour Ti6-2 Ti6-2 SR Al < k Al g "
12 DETOUR (% > Cyclist Detour TI7-1 T Clal 2 8l A g3 4—":‘}1:‘(%> "
13 % DETOUR Cyclist Detour TI7-2 Ti7-2 a2 A (%“LN“‘-‘P w
Arabic ) al
14 1i I(JETOUF){ Detour (Arrow Ahead) T8 TI8-1 (P ) U3 1 ey | | 3
Arabi . i
15 {EJE'I?CIJJLTI; - Detour (Arrow Right) TI82 Tig-2 (ol ) &g il (hjﬂau‘;’ri | | e
) e
16 | | €= (D‘BI\EF'I?(I)}SF]i Detour (Arrow Left) Tig-3 TI8-3 (ol e L3 AL i) |
(Arabic) Construction Sit Lyl g #L43) pse
17 | | cONSTRUCTION SITE onsiruction 2rte TI9-1 T4 e o - Jouse W
ENTRANCE - EXIT Entrance - Exit ga-din (Al 2alIL)
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Table 9-1 Work Zone Maximum Speed Limit

. Maximum Speed
Highway Category Limit (km/h)

Freeways/

Expressways 100

Other Rural 80
Highways

Other Urban 50
Highways
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5 Traffic Calming Devices
in Work Zones

Combined Red Light/Speed
Cameras

Detect vehicles running red lights and
exceeding the speed limit at intersections

Average Speed Cameras

2 @ Measure the average speed of a vehicle

between the start and end of the work zone

3 Spot Speed Cameras

Measure the speed of a vehicle at a specific
location, such as the work zone entrance

Rumble Strips

Alert drivers to reduce their speed

through tactile vibrations C_| o A : G A Q, @J| 9 “" L’)I b‘)" ) 9IC. - 943_\ - ;I e b‘) LA_:A:IYI
Radar Feedback Signs

Display a vehicle's current speed
to encourage compliance with the limit
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Roads General Authority

Table 4-10 Required Temporary Speed Limits (Public Works Authority, 2015)

Duration/Type of Operating Speed
Works Limit (km/h) Temporary Speed Limit (km/h)
Mobile Works (any An Not normally appropriate / Subject to Risk
duration) y assessment
Short-Term (< 15 min) Any Not normally appropriate / Subject to Risk
assessment
Medium-Term > 80 80
(15 min - 8 h) < 80 50
> 80 80
Long-Term (> 8 h) < 80 50
> 120 100
Use of Portable Traffic
Signals, Stop, or Any 50
Priority Yield
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When designing traffic management, it is
essential to ensure(adequate visibility in the
target area. If necessary, theiength of

isolation can be extended or additional
measures can be used. The location should

also be assessed for potential hazards and 5 el aladind Glld 4 Lay cdpulia s
appropriate safety measures taken, including 3 8 gla Jualdill e a4 ja Ol gial) aus g
the use of channelizing devices. More details -8 ¢ 3all) 201 2l Gkl oS b
are available in the Saudi Road Code 201 (Part ) 10_"2
10-2-8). (
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1. Ensures smooth traffic flow after the transition area cer e h e e . . .
Jand) dllaia Jgda J@ dder g 00 A4S o el ) diags 1,
and before entering the work zone.
. s v e et . <o &
2. Required when major lane shifts or adjustments are A lual) (8 808 CBLail Aalal) e 2.
needed. Clatad) g il yal) daMw cpandal o) a3,
3. Must provide safe separation for vehicles and workers. . . . . L
Ae pu un il Jghall laad (5 31 gal) s ) addiew 4,
4. The parallel section of the buffer zone is used to

calculate its length. .Gkl
5. Minimum buffer zone length depends on approach A jlad) Addaial) Jghal oY) aad) (2-9) Jol) s 5.

speed (refer to Table 9-2).
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Table 9-2 Buffer Area Distance (Integrated Transport Center, 2018)

" opeed it | Prefemed istnce | S0 e
(km/h) Area (m)

40 10 5

60 25 10
80 40 30
100 60 45
120 80 60
140 100 80
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A Sl s el sall 5 ecilanall 5 ¢l o (3 ykall Jlacf dihia Jadi .1

1. The work zone includes the road surface, equipment,

materials, and storage areas. Sanl) dihaie e g el Jeall uaa 5 il ja Jalsa aladinl Juady 2
2. Concrete or steel barriers are preferred to separate traffic

- 2y o LS yall 3l A Al oY jalaldl
from the work zone. Sbbal) Jlay g GlS jall @) A ey Ay s 3

3. A positive barrier prevents vehicle intrusion and reduces ol gad 9 B yiiese A8y ylay aia jalall (s of 4
injuries.

) i . . \ . 0 . u‘ 0
4. Barriers should be continuously connected without gaps. BA g s Gk e o ading Salal) =

5. The design depends on road elevation and facility type. Cinay cldle sl 4y 53 Cilana o Salall mads O oS 6
6. Barriers may include channelizing devices or curb markings.
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Ayl ppansi e gaati ) Gl G se e Blial) Jual
%10 > Slalall a5 ¢o/pS 70 2 de yudl 5 <500 (30 JIAADT) ) (ool s all Lo sia S 13) Jath o 3 (i je aladiin) (S
S 5l 6 3.30 bl e 58 O cng ¢S WAADT 3,000 s 13)
S 5l 2 3.65 e paiiud S wAADT 5,000 st 13)
lialiall 3ok 5 Ak 8l okl 8o 3 G et Y
It is preferred to maintain the main road width when designing the detour.
A width of 3 meters may be used only if the Average Annual Daily Traffic (AADT) is less than 500, the
speed is £ 70 km/h, and truck percentage is < 10%.
If AADT exceeds 3,000 vehicles, the lane width must be 3.30 meters or more.
If AADT exceeds 5,000 vehicles, a width of 3.65 meters or more should be used.

A 3-meter width is not allowed on arterial roads or truck routes.
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Typical Internal Traffic Control Plan (ITCP) /
’
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& Channelizing Device
-
- _‘:’ Bottom Dump (Empty) m Doze Traffic Direction
m Paving Machine - Dump Truck (Full) @ Foreman 'G) Flagger
G) Spotter G)Wnrhr on Foot
WATER Water Truck a Dump Truck (Empty) G) Inspector @ Surveyor
Other T of Worker
- Roller = == < Truck Movement O e
Prohibited Areas for Workers on Foot New Pavement Existing Pavement

Figure 4-16 Typical Internal Traffic Control Plan (ITCP) (FHWA, 2007)
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1.0nly qualified workers are allowed in the area, with a safet v ey . . s T . s
YA V' e dihaie g ool sall cplalald L Adkaial) J iy gransd 1.
buffer zone of at least 1.5 meters behind the barrier.

2.This width may be reduced if the speed does not exceed 50 S 1.5 s JuY Galadl Qald

km/h. (ulaS 50 2 As ) il 13) LgLlES (Say 2,

3.The buffer zone must not be used as a temporary passage.

4.Pedestrian buffer zones must have a separate and appropriate 254 saaS Jal) Alhia pladdul adey 3.
dESign. ] ﬁa " .-S Gw sw‘ "’w! . 4.
5.Safety barriers are recommended to clearly define the buffer

zone, depending on project type and speed limits. Ayl &JM‘ g G ) Galsa pladiuly mal 5.
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Support:

15 Type A Low-Intensity Flashing warning lights are used to warn road users during nighttime hours that they
are approaching or proceeding in a potentially hazardous area.
Option:

16 Type A warning lights may be mounted on channelizing devices.
Support:

1w Type B High-Intensity Flashing warning lights are used to warn road users during both daylight and nighttime
hours that they are approaching a potentially hazardous area.
Option:

18 Type B warning lights are designed to operate 24 hours per day and may be mounted on advance warning
signs or on independent supports.

1w Type C Steady-Burn warning lights and Type D 360.degree Steady-Burn warning lights may be used during
nighttime hours to delineate the edge of the traveled way.
Cruidance:

20 When used to delineate a curve, Type C and Type D 360-degree warning lights should only be used on
devices on the outside of the curve, and not on the inside of the curve.

selay! by
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04 Warning lights shall comply with the provisions in Chapter 13 of the publication entitled,
“Equipment and Materials Standards of the Institute of Transportation Engineers,” 1998,
Institute of Transportation Engineers.
05 When warning lights are used, they shall be mounted on signs or channelizing devices in a manner
that, if hit by an errant vehicle, they will not be likely to penetrate the windshield.
Guidance:
'3 The maximum spacing for warning lights should be identical to the channelizing device spacing requirements.
Support:
or  The light weight and portability of warning lights are advantages thal make these devices useful as

supplements to the retroreflectorization on signs and channelizing devices. The flashing lights are effective in
attracting road users’ attention.
Option:
o Warning lights may be used in either a steady-burn or flashing mode.
Standard:

oz Warning lights shall Hash when placed on channelizing devices used alone or in a cluster to warn
of a condition.

1 Except for the sequential flashing warning lights discussed in Paragraph 12 of this Section, warning
lights placed on channelizing devices used in a series to channelize road users shall be steady-burn.

n Except for the sequential flashing warning lights that are described in Paragraph 12 of this Section,
flashing warning lights shall not be used for delineation, as a series of flashers fails to identify the desired
vehicle path.

1z If aseries of sequential flashing warning lights is used on channelizing devices that form a merging
taper, the successive flashing of the lights shall occur from the upstream end of the merging taper to the
downstream end of the merging taper in order to identify the desired vehicle path. Each flashing warning
light in the sequence shall be fashed at a rate of not less than 55 or more than 75 times per minute.

12 Type A Low-Intensity Flashing warning lights, Type C Steady-Burn warning lights, and Type D
J6l-degree Steady-Burn warning lights shall be maintained so as to be capable of being visible on a clear
night from a distance of 3,000 feet. Type B High-Intensity Flashing warning lights shall be maintained so as
to be capable of being visible on a sunny day when viewed without the sun directly on or behind the device
from a distance of 1,000 feet.

11 Warning lights shall have a minimum mounting height of 30 inches to the bottom of the lens.
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During roadwork on a multi-lane road, Signal Sh2 was placed at the beginning of the closure area.
The aim is to alert drivers to stop or proceed with caution before entering the work zone.
3L auza g ol el jlsall daxie iy Gaok e Gkl Jleel cLEISh 5 ol gill il 4 s Caagll (33l ) dihie 4l 8 2
Jaall dahaia Jeda J8 Hia danlial)

o
? What is the main function of Signal Sh2 in this case? T
B LAY a9l g La, ShE g biaed) 138 3 2 /ed i
a) To guigle trucks to the nearest detour. | g 1113
Al s o A ) clialill aps il 4 57

b) To indicate a protective stop area before the hazard.

laall Jé ali s (i g dilaie e AVl f 4

c) To measure road width for large vehicles. g " 73

Bl LS pall 3kl (a je bl |

d) To notify pedestrians to cross the road. | A

Gaobll ) s Bl ey |
S
f
®
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(Meaning protective stop). Blocking area with yellow 18 8
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<.

Additional barricades may be installed as needed based on the specific requirements
Portable plastic safety barrier systems compliant with SASO-2980 may also be used. B b B n

Barricade. (Also, could be placed portable IBERERT]

plastic safety barrier system, SASO-2980)
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Table 4-7 Traffic Control Decision Chart {(Public Works Authority, 2015)

Two-way Traffic Flow
Speed Limit
(km/h) < 700 veh/h 800 - 1,200 veh/h > 1,200 veh/h
< 40 in 3 min 40 - 60 in 3 min > 60 in 3 min
Priarity Signs Stop Sign Portable Signals
2
=50
&
Stop Sign and Temporary Speed Limit
Portable Signals and Temporary Speed Limit
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Curve Radius
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Table 4-8 Operating Speed and Minimum Curve Radius (Integrated Transport Center, 2018)

Temporary Design Speed Minimum Curve Radius
(km/h) (m)
40 90
60 220
80 430
100 750
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Table 4-9 Lane Widths by Speed (AASHTO, 2018)

Temporary Posted Minimum Lane
Speed Limit Width
(km/h) (m)
< 50 3.0
50 - 80 33
> 80 3.3
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Gkl (e e a o) Cana )l 33l die 3 yhadll
Provide an alternate path ®
on a flat, barrier-free surface ﬂ IS gl a 1,50 ) o) dmtys 0 1.20 ¢ Jo Y o) bl a2 oS0 o) L2
Minimum width 1.2 m; .
1.5 m or more preferred 1.5m .4.3135\ e
Separate pedestrians ® . “ . - . f .. ey s “ - : .
(3 P R ﬂ}\} k_i\_\S)Aj\ 45); O e.@i-asa d.-a\js 9 J;\P JIA (e sLdall 4.:\,\-\\95‘ @LAAJ\ xe 3
barriers if needed e e -
Aalall die
Install lighting and warning <
signs in hazard areas z : 5 e i< o ji < laa é.L\_m c.sﬁ SR s e 3-,-,\)3:\35 ‘;"Jwb Sgbb! dadasi &—\;15)3 4
Locate outside traffic lane, f 3w W' )
or install proper protection _Q\.}SJA\
Locate outside traffic lane, I B w4 . fe il . " . v
© or install proper protection & I die 4nulie dgles =3 S oSl u! ‘-‘L.‘SJ"M d.'.‘J‘E GJ‘A USJAM J\-"“M ATTIC IS
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TRAFFIC
Table 4-4 Spacing of Channelizing Devices on Curves (SHC 602 (MUTCD)) HANACEMEN LA
Road Safety Society

Spacing of
Table 4-3 Spacing of Channelizing Devices in Tapers (SHC 602 (MUTCD)) Radius of Curve (m) Channelizing Devices
(m)
Posted or 85 Spacing of 25 7
Percentile Speed Limit Channelizing Devices
@ /h) (m) 50 10
75 12
30 6
100 15
40 8
125 18
50 9 150 20
60 1 175 21
70 13 200 22
80 15 250 25
300 27
90 17
400 33
(100) exceptional 19 500 16
Over 500 50
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:A: What about Distance between barriers ?
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Use shorter spacing if drivers enter gaps between devices.
Observe drivers to check if taper and spacing are effective.
Applies to cones (750 mm), panels (1000 x250mm), and barricades.

For 500 mm cones, use half the standard spacing.

a > 0=

Portable barriers must be connected; spacing rules don’t apply.
Aoanamill il a1 o s8lad) A0 13) uall 13e s aadiil
el g o il ddlad (e U sl il
alsalls ((ae 1000%250) ¢! s (e 750 glii))) gLVl e sel sl il
iaill ) ae bl s g cae 500 gl )k ¢ Ladl alasiin ie
Aclill ae) 8 Lo (@adati V5 dlguianyy Al gasall Jal sall day ) ang

a > w0 bh -~
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50y 5 el -1

.(Eastern Metal (Signs & Safety) Company :_uaall) 43 ,0a535 Ul jlea (V-1) S

Table 7-3 Warning Lights

Type A Type B Type C
Characteristics Low High Steady
Brightness Brightness Burn
Lens Directional faces 1or2 1 Tor2
Flashing Rate per Minute 55t0 75 55to0 75 Do not flash
Flash Duration* 10 % 8 % Do not flash
1,000 m 350 m 1,000 m
Minimum Effective Visibility
(Night) (Sunny Day) (Night)
Minimum Lens Diameter 15 cm 15 cm 15 cm
Hours of Required Operation Dusk to Dawn All Times Dusk to Dawn

*NOTE: Length of time instantaneous brightness is equal to or greater than effective brightness.
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Top 10 TMA Work Zone Crashes Captured on Video

https://www.youtube.com/watch?v=LQMFKSOEGK4
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Short term work zone without transition

https://www.youtube.com/shorts/LxNMqgCfYdqO
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Why we should put TMA with the full width of lanes closed ?

https://www.youtube.com/watch?v=06GhZF7WrUw
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7.

Types of traffic
Photograph Description
Forklift
' g ! Mobile plant which can pick up, move and drop off goods
Elevated work platforms
— »r Man cages, scissor lifts, cherry pickers and boom lifts
mil
( N

Site vehicles
SUV's and utes

Tanker truck = liquid petroleum gas (LPG)
Filling of LPG Tank for site forklifts and gas bottle cage
self-unloaded

www.roadsafetyrss.com info@roadsafetyrss.com
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7. Types of traffic

Waste trucks
Heavy rigid vehicles

Delivery trucks (various)
Delivering products to site such as materials, chemicals, etc
unloaded by forklift.

Courier van / ute / truck
= Unloaded by forklift or by hand
‘0 O
¢ Pedestrians
o
\S'
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ITS=( Cameras +Sensors + Wifi ) —>Data analysis=> Information - Decision = Safety
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vehicles to communicate with roadside equipment unit. v b & N N
Vehicle-to-Device

Road Safety Society

 autonomous and connected vehicles (ACV)

1. Vehicle-to-infrastructure (V2l) technology which enable

2. Vehicle-to-Vehicle (V2V) technology that allow two adjacent

vehicles to communicate with each other.

3. the Vehicle-to-Pedestrian (V2P) technology

4. the Autonomous/driverless/self-driving Vehicle (AV)

technology Vehicle-to-Grid V2X Vehicle-to-Infrastructure
Vehicle-to-Anything
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Key Tools include

Dynamic warning systems (e.g., queue warning, travel time through the work zone,

dynamic lane merge, work zone intrusion alarm, truck entering systems) to provide
drivers and workers with accurate notifications regarding work zone activity.

Variable speed limit systems (e.g., radar feedback signs) to reduce vehicle speed

difference in front of and within a work zone.

Integration of smart technologies with crowdsourcing systems to provide data for

dynamic warning systems.

Work zone location technologies.

Performance measures (e.g., metrics, crash reduction, and delay reduction) for

assessing the effectiveness of smart work zone technologies.
Measures of return on investment in smart work zone technologies.
Data transmission issues

Notification warnings of entering or exiting construction equipment

work zone intrusion alarms

TMP

TRAFFIC
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Key applications include A
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Topic 1: Intersections and Interchanges

Topic 2: Bicycle and Pedestrian Conflicts

Topic 3: Congestion-Related Crashes

Topic 4: Commercial Motor Vehicles (CMVs)

Topic 5: Work Zones

Topic 6: Weather-Related Issues

Topic 7: Traffic Incident Management

Topic 8: Rural Corridors

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com



A: Types_of_Smart_Work_Zone_Technologies# | 4Sill k!l Jles] (dhlia cluili g giiff TMP

TRAFFIC
MANAGEMENT PLAN

Road Safety Society

rdadi Cildlil) cha de gana Ao ASH (ghalial) dadai) adind ¢(§ sl Jles] ad) ga B Beligl) g Aadlud) Gaacil
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Work Zone Data Collection Technologies):) Jand! (ahalia clily pas CLil'5,

Ll gl 5 el AUS 5 Jaadl Adail (e duliadi Clily aead s (WZDx)) Jie alas Jals
Work Zone Location Technologies):) Jaxl a8l ga 3aa daliilp,

a5 48 Gl gl aladiuly Jasdl shlie a8l e (e 3 il cilily i

Work Zone Intrusion Alarms):) Jaxdl ddkia ) Jleal) 1) dakil7,

Al s Aleal) 3 jms Laa Jaall Adhia L) Uadlly 4 50 J5a0 die o) ghall 4y

Notification of Construction Equipment Entry/Exit):) <laxall z 9 a5 Joda jlad) dakilg,
adbaill Hhalae JdEd dagdadl) o) Cilaxe 2 553 5l J 530 48 ja (e il j3a
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Smart work zone systems rely on four key components . . .o et ® v,
4.9} yal) g CadST) B jgal

to achieve the highest levels of safety and efficiency: Detection and Surveillance ) 484l QL
Detection and W AS a5 A g g pall landiind 3 el Jaii (Equipment
Surveillance Equipment s
Include traffic sensors and video ’I' Llaat bl Ju yig g pall
cameras that collect data in the >
work zone and transmit it to the cenntral processing ] . . “ o vt
system. (Central Processing Systems) 43S sl dallaall dalail B 2,
g;:tt;?l:: roeessing A O Allaina¥I 3 Hla) g Alall Sl gl & g pell ULy Jalaty o 683

Store and analyze data, then
send messages to various
dissemination outlets

Dissemination Outlets (sl Cpilud) &35y Cailedl clapkad ol (CMS) 5_sciall 4 5 i<y

Such as changeable message

signs (CMSs) rad smartphone apps, . . v - . “ e w “ heel
that provide real-time information “AilLl dabil Jaii (Ancillary Systems) 4:sall saclual) 4aldi) 0 4.

Ancillary Systems

Supply power to smart work k zone equipment and
facilitate communication between system components

cila Wl Jie (Dissemination Outlets) 4si) jddl) s mf 3.

ASAN dadasl) Jaredii 4 ) el (lasdal acall 5 ccYlaiVl
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MoTls
Website

Confractor, MoTLs Infernet Central Processing Ancliary
Web Interface system systems

Figure D-1 Typical Components for Smart Work Zone Technologies (NCHRP, 2022)

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com



[‘= Cpeatl AN Gohal Jlasi (glalia LSS aladiud - 3 Galall  CHED
Road Safety Society :&Jh.“ dLAQi M ‘;A E.AM‘

Adlo) Aatasi 3 V4 ) aldas 23 aay) 503 ) dgp) 9 s Joldalt
Asdlas & IS al) Adiaall & Y 4{_’3?”{1_4.‘-:‘!9‘,,‘

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com



fddmn, §

Road Safety Society

dpnil Gase ilais 45
db el
Jaid

wirk gl S 1 gh ) ey
eyl dalad s Gkl
e R
Al Gty A GNP Sadl i jgal

iy

5 pkiall i Y

TMP

TRAFFIC
MANAGEMENT PLAN

) s 0 Ty

e ol L et L
piatll bl fatia ey B ploll G e

S ga B it Gy e
gl i o A1 S
Rt il il o iy ol s )
o LSl S G B_hdall (Bl i 458y
ol

o & padall (il ) LY

(FHWA, 2007) Sl Jaill alas 2065 Jladid e aBial (Y V—£) J8al)

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com




Lack of

A: Topic 5: Work Zones e || Excessive

Info Speeds

Vehicle Traalurf TMP
Worker

TRAFFIC
Safety MANAGEMENT PLAN

Lane
Closures

Queueing

RRAC BRTLY SOCIRtY Project Websites/ Mobile

Apps

Real Time Traveler Info

Variable Speed Advisories

Automated Speed
Enforcement

Smart Arrow Boards

Dynamic Lane Merge

Queue Warning System

Smart Work Zones

What are work zone challenges?

Work Zone Intrusion
Alarms

Autonomous Truck
Mounted Attenuators

Incident Management in
Work Zones
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Project Websites/Mobile Apps

Project websites may contain information like
an overview of the project, project timelines,
key project milestones or elements, and
guidance for how to stay informed of project
developments.

+966 59 089 0104

www.roadsafetyrss.com

TxDOT - Project Tracker

1. Pick a field v

1+ TxDOT Streets Aerial Google

(9]
Arizona
MEXICO
Baja California Norte
Sonora
MEXICO
Phase Projects Est. Cost

l Construction underway or begins soon 10,108 $42,486,989,327
| Construction begins within 4 years 7,519 $72,497,092,935
Construction begins in 5 to 10 years 919  $54,507,733,718
Planning, 10+ years 875 $76,314,652,310
[l Feasivility Studies 57

$117,581,975 Sinaloa

2. Search for a value from that field

Oklahoma

Arkansas

New Mexico

v Louisiana

2 ‘."Q -

Chihuahua

Nuevo Leon

Durango

info@roadsafetyrss.com
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Add optional filters (select one or more)
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Project Websites/Mobile Apps

Mobile apps such as WAZE, Google Maps, and *Google Maps: Provides

Apple Maps provide travellers with up-to-the- comprehensive mapping

minute information on their travel route. services with real-time traffic
Sources such as 511 and regional traffic updates, route planning, and
operation centres are another valuable place information on local businesses.

to get traveller information.

*Waze: A community-driven
navigation app offering live traffic
updates, road alerts, and turn-
by-turn directions

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com
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Real Time Traveler Information

What types of information do travellers need?
What information is provided?

Texas Department of Transportation (TxDOT) has
developed a website called "Mobility 35" in
Austin, TX, which focuses on work zone
information along I-35 through the state capital.

It allows daily users to sign-up for travel alerts
that are sent to their smart phone. For more
information or to review this example, visit
https://my35construction.org/.

TMP

TRAFFIC
MANAGEMENT PLAN

Mobility35

Transforming 79 miles of I-35 in Williamson,
Travis and Hays counties to be smart and
efficient. Scroll down to view construction
information and traffic updates.

+966 59 089 0104 www.roadsafetyrss.com

info@roadsafetyrss.com
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Variable Speed Advisories

Variable work zone speed advisories are advisory (instead of
regulatory).

Advisory speed limits change based on traffic conditions
throughout the day.

Researchers found drivers were more compliant with speed
advisories in sections of the work zone that contained advisory
speeds than in sections of the work zone without advisory
speeds.

For more information on variable advisory speeds, visit the

MnDOT website at:
http://www.dot.state.mn.us/trafficeng/workzone/doc/Var- FIGURE 7 Variable advisory speed limit sign installed near

AdvSpeedSystem-WZ-Report.pdf Highway 61 interchange.
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Smart Arrow Boards

Definition: “Smart Arrow Board” — An arrow board that you normally see in a work zone; however, these will have a GPS
antenna and a cellular modem to transmit real-time coordinates and status information to central software.

Figure 1 - Typical rural interstate
lane closure with arrow board.
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BRad SHIGEY ROEIREyY Smart Arrow Boards

Lane Closures

Arrow board that
—

. transmits real-time

f -
L- Smart Arrow B ) coordinates and
status
Arrow board with GPS information
and cellular modem

Changeable Changeable Changeable . Changeable

message message I message 0.5 miles message
with sensor with sensor 1 mile with sensor with sensor

The changeable
message sign
provides real-time

rovid B ! Dynamic Lane
direction on lane e M
usage and merging . erge v
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Which of the following best describes the advancements of a Smart Arrow Board compared to a traditional arrow board?
(Select all that apply)

PARRY) agad) A gl A e ASH) agueal) da g LgaBlal Y ) ghatl) Judabl (S sy AN <l LAY cpa o

(ki Lo g5 81)

a) It integrates GPS and cellular communication to transmit real-time location and status updates.
ZALGPS . Ardl) cdgll B Aad) g ad gall cilipand Jlu Y g $Ad) Jlai¥l g

b) It allows for remote monitoring and management through a centralized software system.

(5 IS o an alll DA a2y 0o B 1Y g A jal) s

c) It replaces the need for human workers in work zones by automating all traffic control decisions.
L§o9al asatll & ) B aren 453 A (e Jand) (Bhlia B (sl Jlaadl ) dalad) Jadied

d) It enhances traffic safety by providing real-time updates on lane closures and detours.

(i3 gaill g <l jlusal) CBIS) Jga 4y )98 lipaad b oF A (e 4y g sal) dadal) 3 S

Correct Answers:

L] a) It integrates GPS and cellular communication to transmit real-time location and status updates.
L] b) It allows for remote monitoring and management through a centralized software system.

L d) It enhances traffic safety by providing real-time updates on lane closures and detours.
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Dynamic Lane Merge

Zipper MERGE

https://www.youtube.com/watch?v=8wgSistvsPc https://www.youtube.com/watch?v=cX0180dK7Tk
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Queue Warning System

Light-weight yogi antennas
— [eg. Antenna Products #0900Y612N)
mounted behind sign foce

4
Seven 4" d amber high-f}
LED outo on signal lamp.
(e.g. Supe EDs.com 85T
xHBI17) arranged in o hexagon/circl

pattern

Sign end lamps mounted on

10mm x 60" x 60" Corcplast

or equal
No significant
protrusions from
front of sign foce

Houston Radar
speed detector

YTt Crash
Test
24638491

Controller and batteries in
#1496 Pelican Cose or equol

" topped with solar panel, loose on
ground between sign supports

Baollast sign base
with sand bags

UDOT Communications 2014 FRONT VIEW SIDE VIEW
TAPCO

Figure 5. Preliminary design of low-cost QWS based on TxDOT’s NCHRP Report 350-
approved sign support system

Figure 1. Conventional queue warning system

https://www.youtube.com/watch?v=TgxPkOpG7-s
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Smart Work Zones
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A— —
= E-E-E

JH https://www.ver-mac.com/en/smart-work-
imm zones/applications/queue-warning-system/

Se—

Haul Road

VA Work Space E PCMS

4 Direction of Travel

) wonsouce ! pews

1‘ Direction of Travel [Figure 3: Temporary Queve Detection System
The CCTV camera is optional for this application. i stustional
4 Semsor Sersor ceTv awareness of the work zone conddtions is needed by a
* THAC, local enforcement authorities or the Contractor,  then
airailer mourded CETV can be mchuded. (See Temporany

Notes
Layout is not draw
rumbes am ion of desi

|||||| Detection and Surveillance System Graphic notes
HNotes for dual purpasng the CCTV cameras.) Table 2 shows: typical
ayaut = not drarwn to scale

= message io be FCMS dor each
number and location of devices w wary situati n.
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TRUCK LEAVING
Haul Road

V72 v peMS

Direction of Travel - = Wineless
Sensor + Direction of Travel Trailer
J'_‘ Figune 5: Temporary Construction Equipment Alert System Sensor
The communication sysiem that links the sensar to the Waming, -
Hotex Sign must be a point &0 point wireless device because the sign must
respond immadately and reliably 1o the detection cal. Celliar
Notes

Laout s nat drawn o scale

rumber and location of devices willvary 0000 CoOmMmuncations sl hould not be al lowed.
Layout is nat deawn to scale
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Figure &: Temporary Speed Monitoring System

Either the Feedback traliers. or the Speed Detectors can be
ortional depending on nesd and propsct Dudget. The Detectors
can also be dual parpased for use inthe Travel Time Syssem.
Either of these devices can be configured to produce real time
alerts to nearby enforcemaent officers regarding excessvely
hilgh o low speeds. Historical (hour of the week) reports can
aiso be generated o heip endorcemaent optimize thelr oficer
assignments £o they maximize ther effectveness. Periods

of moderase trafic volume that have large variances in speed

arrnss adjacent lanes upstream of the taper are also oause for
- u -

RO bl i mrdiod s b e o

({7}

AWNA

TMP

TRAFFIC
MANAGEMENT PLAN




A . TMP
= Topic 5: Work Zones T

Road Safety Societ{r/ork Zone Intrusion Alarms

Jand) (ghlia A Jlual) 1) 3 jeal

Tri-Guard g | PR
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‘ Active Deterrence

Smart Intrusion
‘ Prevention

‘ Colorhunter

the srnart inirusion greventiorn carmeras carn

https://www.uniview.com/arab/Solutions/Smart intrusion prevention/
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Figure 25. Hinged signs.
Left: Construction focus. Right: Incident management focus.
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Figure 53. Freeway Service Patrol vehicle and equipment. Figure 37. Median gate used for emergency vehicle access at a work zone.
Source: Hawaii DOT Source: Barrier Systems, Inc.
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Figure 34. Triage area under a highway overpass. Figure 35. Medical helicopter landing zone.
Photo: WikiMedia Commons/Win Henderson/FEMA Source: WikiMedia Commons/AlfvanBeem

+966 59 089 0104 www.roadsafetyrss.com info@roadsafetyrss.com



Topic 5: Work Zones
/7 TMP

i Incident Management in Work Zones MANAGEMENT PLAN
Road Safety Society

W3-4 W4-2 W9-3 E5-2a

M4-8a M4-9 M4-10

Figure 30. MUTCD Examples of traffic incident management area signs.
Source: MUTCD
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Portable Changeable Message Signs (PCMS)

Figure 31. PCMS often need to be positioned in the
roadway clear zone, where they pose a

potential hazard to errant vehicles.
Source: WikiMedia Commons/Andrew Bossi
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Road Safety Society

"An agreement between two or more
parties that creates a legal obligation in
exchange for mutual benefit".

Why important ?

Organizes the relationship between parties
Preserves rights and clarifies responsibilities

Prevents disputes and enforces execution
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Clarity of deductions and penalties
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TRAFFIC MANAGEMENT PLAN
(TDP) APPROVAL STEPS

Agree on basic concept with . gy e o . “ T . . .
gdesigner, consultanli, i £ 9 pal) 313 g (5 LEINY) g aanaall G g sall Jagad Adadd alall o ggdal) e gLV,
project team
d ALA0aN B30 399 ¢ (Gkal) dadls g ¢kl araual 83 Jia daidal) cilgal) & Jolal) gldind,
0 Contractor consults with athori- [ e . ) . . . v ey i
ties (design, safety, police, etc.) U Slal) g dalnall Nﬁ-‘*‘s‘ s s ?“""“'“ S Jstiall Ju8 (ha dnilgil) Adadl) pygdati g 2123,
J
g ~ Alalic Y) graall (4] gisall dgall) 4 b el gaill i€a ) oy calls agass
Designer prepares the final fra- E "h d ( : ) 259040 @B sadll o "j ) 58 patd,
ffic diversion plan
J A
0 Submit the plan to the Traffic ] . v v “ti o . - . T T
Bisersianiotics a9 Lalade) o (Jand) Jlaa g a8 gall aa Lg88) 65 (pa ASUY g (iSal) J8 (a Adadd) daa) a5,
r ¢ ) .9#‘ GJu

Office reviews and approves the
plan, sets start date
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