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DPWR&T: Challenges

Aging Road Network: Managing a vast and aging road infrastructure needs systematic
maintenance to prevent deterioration and manage repairs proactively.

Limited Operational Expenditure (Opex) Budget: With a constrained budget for road
maintenance, the department needed a solution that would ensure cost-effective
allocation and prevent overspending.

Resource Constraints: The department faces significant limitations in both financial
and manpower resources, requiring a systematic change in how resources are
managed to optimize their use efficiently.

Resource Management: There is a critical need in the department need to
streamline maintenance activities, monitor resource use, and reduce waste to
maintain road quality within available means.
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Maintenance Management System (CMMS)
Operations - High level

« Maintenance Management
System software centralizes @f%@
maintenance information and

=

facilitates the processes of @ Financ

maintenance operations.
* It assist organizations to Reporting and

. . . Performance
optimize their work order Management
processes, utilization of physical

equipment like vehicles,

Work Order
Management

Maintenance
Management
System

Gl

machinery, as well as keeping é@h

track of executed maintenance e ==

activities, control of fuel and inventory N Mamtonancs

materials, and reporting etc. T p,/{@},q
S’

Resource and Labour
Management
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Mpumalanga Maintenance Management System

— Primary Process

The MMS can assist organization with the:

« Recording of maintenance issues (inspections/public
calls)

« Planning of maintenance activities
« Budgeting to address maintenance needs

« Scheduling of maintenance activities and resources
to achieve maintenance objectives

» Execution of maintenance activities (Keeping record)

« Feedback regarding activities carried out and
resources applied (Quality control and assurance)

« Evaluation of the amount of work done compared to
planned workload and resource utilization

« Monitoring and control of [abor and resource
utilization

« Reporting of cost centers and regional offices to
head office

®=

Job Cards
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Maintenance
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Job Cards
returns

Maintenance
Management System
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ROADS AND TRANSPORT, MAINTENANCE
MANAGEMENT SYSTEM

MAINTENANCE
ISSUES
(Road Inspections)

PUBLIC CALLS/
COMPLAINTS

éﬁmrmma

ISSUE LIST

(Issue list to form the main

Agenda item for meeting
discussion)

MPUMALANGA DEPARTMENT OF PUBLIC WORKS,

ROAD SUP CHAIRS
PLANNING MEETING

(Discuss Maintenance issue ™~
list, priontization of activities for

| ned activities of

the week, finalize maintenance

activities for the week) PLANNED ACTIVITIES

OF TEAM FOREMAN
FOR THE WEEK
(Instruction to MMS
operator to create job

TEAM FOREMEN:

= Supervise Execution of
activities on the Job Card

+ Report actual activity quantities,
staff, hours, material and

equipment usage on job card
retum.

- N
W/‘ % FOREMAN TO COMPLETE

Foremen and
maintenance team

(Foreman to compiete job card L2
retum with actual quantities -
and submit the information to
MMS operator)

JOB CARD ISSUED
TO FOREMAN
(Job card to be
printed or issued to
team foreman’'s MMS
mobile App)

JOB CARD
INSPECTION

(Road Sup visit site -
to inspect quality

and quantity of

works done)

ROAD SUP:

JOB CARD RETURNS
ublic works,

roads & transport
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Job card for the week

lr;-Tomspectso%ofconuezed
s - Inspection of work done for

capture to accept or reject job
cards.




MMS in Action

P

», Maintenance Management System

Welcome to the main page of the Mpumalanga Department of Public Works, Roads and Transport Maintenance Management System. Please choose an option on the menu above, or click on one of the icons
below.

Job cards Job card returns I

Maintenance Issues
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o
3
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Plant and Equipment

Stores and materials Euel Control Help documentation
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Mpumalanga Maintenance Management System -

MMS - System Capabilities

p MMS-System Capabilities (1)

()

N2 =7

Road Network Inventory Budgeting capabilities

» Contains road links, structures

and road furniture

* RNI imported from dTIMS » Allows for budgeting at multiple
and GIS organizational levels

» Actual vs planned budget reports
throughout the cycle

Work order management /
Maintenance Execution

» Issuing of job cards at cost

center level

» Allows for upload photos of

completed work for QA
Job inspections by supervisors
for quantity and quality
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Organizational Data

« Database of officials / staff
Maintenance teams

Term contractor's
database

MMS system users

2

John DOE ‘

Job Position

John DOE
Job Position

N N

John DOE John DOE John DOE John DOE
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Mpumalanga Maintenance Management System -

MMS - System Capabilities

p MMS - System Capabilities (2)

¢

Materials and Fuel Control

*  Reporting on materials and fuel
used during jobs

* Reconciliations between
quantities used and issued and
receipts

B
Equipment / Yellow Fleet

Database of all motorized
equipment

Allows for capturing of service
and repair records captured
Movement records

Fuel receipts for equipment

{é(l);}

MMS Android Mobile App

Job card returns can be submitted
and uploaded from anywhere long
as there is network

Allows Foreman to update
quantities onsite on works
executed and submit for approval.

Dashboard and Reporting

*  MMS comes with a dashboard
functionality that allows a
snapshot of current job cards
issued , work done to date |, value
of work done and utilization of
officials etc.

*  Multiple reports an also be
generated from the system either
in pdf form or csv. Format.

quf roads & transport
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MMS Training and Engagement
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MMS Mobile App

« The MMS software provides an on-the-go option for
supervisors to view, approve and submit job cards

« The App is only available on the Android operating system
for now

« Mobile phones using the android OS can download the app
on the Google Play store

B Coiie play
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Using the MMS Mobile App

9:40 5 @ 94 B @ .l 5 GD

940 0 B

Job card list Job card list Request Jobs

Job card list

'\ Google play

Job card: 6298646 (T Job card: 62986 Upload Jobs

P01, Shallow pothole patching (up to 150mm), P01, Shallow pothole

D2943 D2943_080 start: KAMLUSHWA end: D797, [VIYELIRTIE Refresh resources

21.79 km to 23 km 21.79 km to 23 km
Signout
Here you can view /
“open job cards” L1 The three-dot icon
that have been allows you to open Here you All your work has been uploaded On the submitted
assigned to you on a .drop-d_o_wn menu request Job tab you can view
to do page with additional cards, upload all submitted job
options job cards and
refresh the page cards for approval

()

& 5 &

SUBMITTED
SUBMITTED
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Completing a Job Card on the App

. ANDROID APP ON

. 941 1 B ® \ [

940 © @ . ) |
Job card list Allows you to view &  Job card: 6298646 € Job card: 6298646 ' GOOS (¢ p ay

activities, materials and
Job card: 6298646 () equipment as well as, b card numibees 9258040 e e
Sl ] ikt add on, save and vk M e ey, TR
tart: . . 2
2179 kmto23km = submit \ I e bags bags
Planned start time: 2021/08/26 00:00

Bitumen emp#Sion 30 0
\ Actual start date: 2022/10/27 ters lters

Pgafol 93 octane 15 0
‘Activities

liters liters

Activity e e s oy Total 67.5 0

E;J‘Lh?:; 'fﬂ;”f;‘?"%%'fm) Equipment Planned Hrs  Actual Hrs

Road link: D2943

033431‘080 start: 8(0) 15(0) HINO 20 0

KAMLUSHWA end: D797

21.79 km to 23 km Column On |eft IVECO 20 0

Lo Total 8(0) 15(0) shows planned / Total 40 0 :

Clicking on open estimat%d Column on right
job cards Resources o A is for the .

Labour e o ety quantities. Foreman to fill

out based on
“ ° m the actual
quantities used

‘ n

Sibiya, Isaac iventy

&

SUBMITTED
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On the ground - site works
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Technical Manuals for Maintenance Execution -
Adoption Workshops

wav,’

| | | W i
« P series - Road surface routine maintenance SOAD
. . _ . 0 SURFACE ROUTINE
G series - Unpaved road routine maintenance AN e AN
- D series - Drainage maintenance ra

S series - Structures maintenance
R series - Road reserve maintenance
F series - Traffic facility maintenance
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Technical Manuals for Maintenance Execution -
Technical Manual

2. WORKS IDENTIFICATION

Figure 2.1 to the right contains some photographs to assistin clanfication of trigger conditions. For extansive shallow patching
needs, it is up to the manager to decide on the cost effectivensss of executing the required work through extensive shallow
patching. This decision may be assisted by the provision of maintenance policies and maintenance strategies that hawve been
adopted by the crganisation.

Irepections should be conducted on & regular basis o help identify required
rautine mairtsnancs work across the oad nebwardk. Outside of condudting

regular inspections, the identified failures may also arise in response fo
complaints by public road users on the unsasfaciory condition of a parficular

Parindic ingpactions showkd Ba phannea’
and perioimaad &5 oo way of dankfang
MaT o ok Porodks sacions

Degree ratings are as follows:

road segment or segments. Thene are various channels for captuning the
complaints e Pothole Repoding Sie and MAS- Maint=nanos |ssues
function efc

5
=
o
%]
o
S
W
=]
4
§

FOIL AL 01 HHOM

afE A seath pait of the oS e roubng
T T N N Srvamia \
. Degrees

Degree 1: Degree 2: Degree 3:

Significant failures visible from
micving vehicle (diameter = 150
rmm ). Also: singular oceurrence of
large failure or concentration of
small failures.

Mo sigm of distress Failures difficult to Batween slight and
discern from moving waming
vehicle. Small areas

of surfacing are lost

[diameter = &0 mm.)

21 Distresses

The ocourmence of one or more of the following typical defects on the
road surface ks an indication that shallow patching may be required.

CASITaSSRE AN A DEwOmant & o
indiadion of the daleviorated candiion
of i road A faciised nvesbigalon mio

b cawrses of Mo NEMeSsas i oruckal

= Isolaled surface failures: surounding area is still intsct

*  Localized siripping or braaking up of the asphalt sufacing; the base not for the sakcian of an apprograis
ated manierano nfanentonsiacivily rom Distressas on the pavement are
*  Mechanical damage o the surfacing or wearng course. i sfandardised Vet of mainiemanca ﬂ an indication of the canditian of the
activitas, Degres 4: Degree 3: raad, A& focused investigation into the
. causes of he detrecces s crucal
79 Causes Batween waming and Failures ocour aver large areas fior e salection of an appeopriats
SEvEre andior secondary defects have mainbanance inbsrssntioniaclivity from
The occurrence of the above listed defects is typically caused by: -:Ie'..'E.Iand owing to the failures (1] :-tar'daruised-li-s.l of mainterancs
[diameter =300 mm) Also: aclivilies.

*  Poor guakty bituminous maberials used during the construction af surfacing wearing course sencentration of significant failures.

= Infilirafrn of wodber inda thee ondbarrmn wearmn rroree roeenn sornnn aod deharcdinn

o public works,
roads & transport
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Technical Manuals for Maintenance Execution -
Technical Manual
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3. DECIDING ON MAINTENANCE
INTERVENTION: SHALLOW
PATCHING (ACTIVITY PO01)

A decision to select shallow patching as an
appropriate maintenance intervention is made when

rface fail are pr on the road, but the
underlying base layer has not yet been compromised
by traffic or environmental factors. Although surface
fallures are not classified as potholes in TMM9,
the CSIR document. Potholes: Technical Guide to
Their Causes, identification, and Repair, recognizes
surface faillures as an early indicator for patching, as
they often precede the formation of potholes.

The CSIR Built Ermvironment has developed a comprebansave
technical guide for pothole repasrs, which includes addressing
surface falres. This guide = highly recommended for
amyone mvolved in making  technicsl  decisions  about
reparng potholes and surface falues | explans the
causes, dentification methods, and repar procedures
aming 1o equip deceion-makers with the knowledge 1o not

o public works,
9 roads & transport
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Table 3.1 outline= a decsion-making process fo guide the
selection of the most suitable manierance inlervention
for shaliow paiching. This process is adapted from the
CSIR document and does not address the following

The extent of surface faibwre. *
beyand which shallow patching
is no longer cost-effective. This

should be coverad in both the
masrdenance policy and sirategy

as part of the RAMS pericdic

maintenance and
rehabiitabon

a. Surface failure has exposed an un-stabilized base 2 E
1 Es
b. Surface failure has exposed a stabilzed base 3 i -

=
c.  Surface failure has exposed a previous seal 2 E E

=
=F
a. Surface failure is mot associated with cracks Shallow patching — refer P02 E i
2 b. Surface failure is associgted with cracks (eg., crocodile ] . wE
cracking) and deformation Medium depth or deep patching — refer P04 E E

- <
Shall atch fer PO2 (and sheet K &
c. Surface failure is associated with cracks but no deformation a. oW parEting nj! ' (and sheet crac E =
sealing - refer POS) g0
=
. . . [
a. Top of base has carbonated and is weak (with or without . =
deformation Dieep patching - refer PO4 é ﬁ

L

b. Top of base has not carbonated wely and is sfill st b

3 i:ul:ldefu 1 -:,15] not carbonated excessively and is still strong Shallow patching — P02 =

C. ;’:-;Ltbase has not carbonated excessively but deformation is 0 patching — refer P04
Table 3.1: Decision Process for Shallow Patching

Roads Maintenance Forum
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Technical Manuals for Maintenance Execution -

Technical Manual

Mo, | Class
— % 1 Truck with amber flaghing light
-,
E;'f"f:" -n 1 Compactar ! vibratary reller aqual to Bomag 90

1 Saw culter

5] Picks

Shoels

e
EGUIPMENT
o

1 Bass broom

1 Prirme buckes

1 Block brush

1 ‘Wooden fioal

1 Metal rake

1 Brush

1 2 m Siraighl edge
B Chalk sficks or lumber Crapans
2 Roed flags

B Safety vasis
Memzuring Whesl

Hand ampers

2 Road Warkmen

1 Foad rarews L.H.S.

1 Foad rorows RAH.E
10 Traffic canes

2 Siop J Go comral ahesd

2 Siop § Go comral boards

siripping

DESCRIFTION PURPOSE STANMDARD
B60% Catianic Spray
Grade Emuision Priming SANS S48 003
&% Anianic .Sl:ﬂljl Eriming SANS 0020
Grade Emulsion

To prevent cold premix
D] o slicking SANS 342 2006
rssher dust To Prevent Cold Premix

Hot mix asphalt or
Cold moe azphall
Lpremx )

Surface weanng course
Corsincion

SANS IN01-AS2, SAMNE
00 1-AS10, SANE
I001-A511 and SANS
001 ASH

Surface weanng course

slur:.- constnachon

Table 4.3: Material reguirements for a shalloe paiching feam

<
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Technical Manuals for Maintenance Execution -
Technical Manual

5. SAFE WORK METHOD STATEMENT

7. QUALITY STANDARDS

4
A
= — 2
2 Safety compliance is a very important aspect of — """" There are four aspects of Quality Standards namely: 7.3 Equipment performance standards g
= road routine maintenance activities. The road repair - A 2 >
o works will be performed in compliance with the +  material specification (quaity of the materials). The equpment performance standards address the required =
*  work execution quasity control measures, performance capabilities of plantiequipment used for repar
g g‘:nw Hedlth and Safaety Act, 1983 (No.8S of . quip perk oo dards and works. The performance capabiliies are as follows 2
%) - *  quality standards of completed works (restored -
g condition). + Culting or sawing equpment shoud be capable of g
% A8 Socki fhare A thind & of safety cutting navement surface lavers to deoths of 50mm in
5 compliance namely:
Traffic
sccommodation
8.1 Quality Acceptance ﬁ_
w
B. STAN DARD METHODS AND The work= can be accepted and signed off by the Senior Foreman/Road Supedniendent for quality when it meets all the i
quality acoeplance standards and confirmation of such is made. The job card can thus be finalized E
o
FROCEDURES 8.2 Quantity Reporting g

The: final quantity of works to be repored and inputted to the expendilure component of MBS may nol necessarity be the

same as the initial estimate, as on the job cand. Thus, the: job cand showld be finalised, and mput with final quanSiies

6.1 Remeoval of distressed surface layer &.3 Backfilling (Surfacing)

The following procedure vall be foliowed for the removal of a Either hot or cold mic asphall (HA or CRA) or coanse slury
distrerssed surface layer: will ber Lsed for the constnaction of surfacing wearing course
af the shallow patch.

Activity Linit
P Shallow patching m* {sqmj

Before slarting the repairs check the surounding

areas of the surfacs falure for debonding. This s best
adhieved by tapping the surface with a hammer. A
dull sound indicates back of bond, and these must be
included in the areas 1o be repairsd. Mark ool the edent
of debording with fhe surface failure o be repained and
lift off debonded material adpcent to the talue with a
it mpace.

Tymically, molated repairs are not immed io a rectanguiar

o public works,
M roads & transport

6.3.1 Surfacing by HMA (Hot Mix Asphailt)

Hot Mix Asphalt (HKA) should be used for construction of e
surfadng weanng course, when repair works are of lange
quaniitees and thus ordering asphalt from a manufacturer is
eoonomically justifishle and logstically practical; induding
that asphalt can be defivered in lemperatures. thal exceed
140°C.

STANDARD METHODS AND PROCEDURES

Roads Maintenance Forum 2ZUTARI mpact ENGINEERED.
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Maintenance KPI Dashboard - improved

visibility

('7 Head Office Level

o
® @

T
v ¢ @
O O o

Cost Centre

|
' Level

| |
R |
LA LA
H I I oD - [
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Where to now?

1. The full implementation of the Performance Management
System of the CMMS

2. The integration of RAMS with the CMMS cloud-based
software platform for the Mpumalanga DPWRT's

3. The integration of SANRAL's Pothole Reporting Site with the
Mpumalanga DPWRT's CMMS

Roads Maintenance Forum 2ZUTARI] mpacT. ENGINEERED.




Thank you!

Questions?




Contact:

e £ public works, ay N
. @ roads & transport LUTARI imeact. encINEERED.
}3 MPUMALANGA PROVINCE
e REPUBLIC OF SOUTH AFRICA
Mikateko Ronny Rikhotso Dr Chris von Holdt
DDG: Public Infrastructure: E: chris.vonholdt@zutari.com
Chief Director: Transport Infrastructure T:+27 82 3190877

E: RikhotsoM@mpg.gov.za
T: +27 82 263 1874)

Ronny Masia

Chief Director: Transport Infrastructure
E: Ronmasia@mpg.gov.za

T: +27 82 303 8487

Bheki W. Shabangu

Project Manager: Transport Infrastructure
Planning

E: bwshabangu@mpg.gov.za

T:+27 72 912 0087 / +27 61 403 1629
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