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To ensure the road-worthiness, environment keeping and reliability of the Department’s
land-based equipment fleet throughout its life cycle, all concerned Offices and personnel are
hereby instructed to strictly implement and use the procedures prescribed in this Routine
Maintenance for Service Vehicles and Most Commonly Used Equipment Manual.

The Handbook standardizes the Daily Routine Maintenance activities for each equipment
class, providing a quick guide for drivers, operators, mechanics and field personnel. Further,
it defines the responsibilities of all equipment operators and maintenance personnel in
conducting the maintenance checkpoints in a safe, efficient and effective manner.

The said Manual may be downloaded from the DPWH Intranet (http://dpwhweb).

This Order shall take effect immediately.

ROGELIO L/ SINGSON
Secretary

Department of Public Works and Highways
Office of the Secretary

5.6.2 EOMD/TNLI WIN6T01334



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
OFFICE OF THE SECRETARY

Manila

FOREWORD

In order to have a more systematic and efficient procedure in conducting the
regular maintenance of the most commonly used equipment and service vehicles, the
Bureau of Equipment has come up with various technical reference/guide manuals that
are strategically useful to keep the entire DPWH equipment fleet in good operating
condition on day-to-day activities.

This Handbook on Routine Maintenance, with its compact size, contains concise
sequence of checkpoints, complete with the hazards involved and safety reminders. It
shall serve as an effective ready reference and procedural handbook for our drivers,
operators, mechanics and field personnel to properly undertake the daily maintenance
activities by themselves.

With the adoption of this Manual, the Department expects to minimize man-hours
on repairs and to prolong serviceable life of equipment.

ROGELIO{. SINGSON
Secretary
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FOREWORD

In order to have a more systematic and efficient
procedure in conducting the regular maintenance of
the most commonly used equipment and service
vehicles, the Bureau of Equipment has endeavoured
to come up with various technical reference/guide
manuals that are strategically useful, with intended
purpose to keep the entire DPWH equipment fleet in
good operationing condition on day-to-day activities.

This handbook on Routine Maintenance, with its
compact size, contains concise sequence of
checkpoints, replete with the hazards involved and
safety reminders shall serve as an effective ready
reference and procedural handbook for our drivers,
operators, mechanics and field personnel to properly
undertake the daily maintenance activities by
themselves.

With the adoption of this Manual, the Department
expects minimized man-hour on repairs and
prolonged serviceable life of equipment.

ROGELIO L. SINGSON
Secretary



OBJECTIVES

Proper equipment operation and maintenance plays
an important role in the successful implementation
of the Department’s infrastructure projects.

In the equipment preventive maintenance system,
schedule and type of maintenance work to be carried
out is planned and organized in advance. It is
imperative that operators, drivers and mechanics are
aware of the proper discipline in the performance of
routine maintenance for service vehicles and some
most commonly used equipment, in line with the
Reiteration of Department Order Nos. 54 and 54-A,
Series of 1991 dated November 10, 2014 to orient
and train Heavy Equipment Operators and Drivers in
performing daily maintenance and preventive
maintenance (PM 1):

° To minimize breakdowns;

° To avoid accidents;

° To maximize the use of equipment; and

° To avoid faulty and unnecessary repairs, which
end up in a considerable increase in cost.

TABLE OF CONTENTS

LEGEND........coomimmimmnmnninsns s nannn viii

Service Vehicle:

1.0 Routine Maintenance to be performed by Driver
with professional driver's license...........corevrereieenan. 1

1.1 Automatic transmission fluid level: check................. 2
1.2 Before engine warm-up: checkpoints...........c...cc....... 3
1.3 Battery, electrolyte and cables clips: check.............. 4
1.4 Brake and clutch master cylinder oil level: top-up.... 5
1.5 During engine warm-up: checkpoints....................... 6
1.6 Engine coolant level: check/ top-up........ccccceveennnnn. 7
1.7 Engine coolant: change...........cccccoviiiiininiiiinin e, 8
1.8 Engine oil level: check/top-up........cccccoeevniiiininiins 9

1.9 Power steering fluid level: check............cccccveveiivennns, 10

1.10 Sediment and water in the fuel filter: drain.............. 11

1.11 Turbocharger and intercooler operation: check........ 12
Dump Truck:

2.0 Routine Maintenance to be performed by Driver,
with Professional driver's license and classified

restriction code no. 3.......cccoiiririirine 13
2.1 Before engine warm-up: checkpoints..............c......... 14
2.2 Clutch master cylinder oil level: top-up..................... 15
2.3 During engine warm-up: checkpoints..........c............ 16
2.4 Engine coolant: change.............cccoovvveevsvseereenn. 17
2.5 Engine oil level: check.........ccooiiiiiiniiiiiiine 19
2.6 Engine coolant level: check/top-up........cccccceeceuneens 20
2.7 Engine ail level: check/top-up.......cccccocovevievivicieenen, 21
2.8 Power steering fluid level: check.........ccccooiiiininnens 22
2.9 Sediment and water in the fuel filter: drain.............. 23

2.10 Turbocharger and intercooler operation: check........ 24

iii



Excavator:

3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the
TESDA core competencies standards for heavy

equipment operation........ccccirririrsins 25
3.1 Accumulator: handling and releasing pressure....... 26
3.2 Before starting: checkpoints............ccccceeviieiiiennn, 27
3.3 Engine oil level: check/top-up.......c.cccovevveeivireinnnn. 29
3.4 Engine coolant: change..........c.ccccevveeevieeeereeeenennas 30
3.5 Engine coolant: check/top-Up.........ccccceeveeveerveerennns 32
3.6 Fuel tank: drain.........ccccoeeeveveeeeeeeeeeeeeee s 33
3.7 Fuel system: air bleeding...........c.cccccovevvverereuererennnns 34
3.8 Hydraulic system: releasing pressure...................... 35
3.9 Hydraulic oil level: check.........ccccoooeviiiiniiiiis 36
3.10 Machine set-up for maintenance: primary work...... 37
3.11 Radiator, oil cooler and condenser fins (cooling

SYSEEM): ClEAN.....ceeecvececte et 38
3.12 Swing drive unit oil level: checK.........cccccocveveveevencen. 39
3.13 Travel reduction device oil level: check.................. 40

Road Grader:

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA core
competencies standards for heavy equipment

LT3 1T = 1 o) T 41
4.1 Before starting: checkpoints............ccccocvvvveeererererns. 42
4.2 Engine oil level: checK..........ccoovveeveveeeeieeee e 44
4.3 Engine coolant: change...........c.cccoeevevveeevreeerseean, 45
4.4 Engine oil level: check/top-Up.........cccceevevceeervrennnns 47
4.5 Engine coolant: check/top-Up.......ccccccvvevvevrurvnennnes 48
4.6 Fuel tank: drain..........cooveeeeeeeeeeeeeeeeeeeeeeeee s 49
4.7 Fuel system: air bleeding............cccccovervreeererersnnns 50
4.8 Hydraulic system: releasing pressure...................... 51
4.9 Hydraulic il level: check.........ccoeovvieviviiienienie e, 52
4.10 Machine set-up for maintenance: primary work...... 53
4.11 Radiator, oil cooler and condenser fins (cooling

SYSEEM): ClEAN. ...t 54

iv

Vibratory Roller:

5.0 Routine Maintenance to be performed by Vibratory

Roller Operator who had completed the TESDA core
competencies standards for heavy equipment
(0T 7] =1 o] o T

5.1 Air filter cartridge: replace........ccccoooneniiceinninnn.
5.2 Before starting: checkpoints...........ccooeviieinnnnn.
5.3 Engine coolant level: check/top-up...........ccccuve...
5.4 Engine coolant: change..........cccooeiiieeiniceneecenns,
5.5 Engine oil level: check........ccooiiiiiiiiiies
5.6 Filter for sprinkling: clean.........cccccccooeeeviiieiieeeennee..
5.7 Hydraulic oil level: check/fill...........ccooveeiieiiiiennnn
5.8 Hydraulic oil and ventilation filter: change..............
5.9 Pivoted bearing and steering cylinder bolt:
lubricate........ooeeieee
5.10 Radiator: checkK.........cooeiiiiiiiiiineee e
5.11 Spray nozzles: clean..........ccocoveiiiiieniiiinieeneen,
5.12 Water separator: drain........ccocccevervien e
5.13 Water sprinkling unit: clean..........cccococoiiiiinnnnnn

Loader:

6.0 Routine Maintenance to be performed by Loader
Operator who had completed the TESDA core
competencies standards for heavy

equipment operation......c.corcirrieirsiira s -

6.1 Accumulator: handling and releasing pressure.......
6.2 Before starting: checkpoints...........cccccoevveiiieennnne..
6.3 Engine oil level: check/top-up.........ccccoeeviieeeineennnn,
6.4 Engine coolant: change.........cccccooeniniininicinieen,
6.5 Engine coolant level: check/top-up.........ccccecvruennn,
6.6 Fuel tank: drain..........ccooveieene i
6.7 Fuel system: air bleeding........cccccccvveiiviveninireenn,
6.8 Hydraulic system: releasing pressure......................
6.9 Hydraulic oil level: check..........ccooovviviiiiiieees
6.10 Machine set-up for maintenance: primary work......

6.11 Radiator, oil cooler and condenser fins (cooling
system): Clean.......ccoveeei e
6.12 Travel reduction device oil level: check...................



Hydraulic Crane:

7.0 Routine Maintenance to be performed by Hydraulic
Crane Operator who had completed the TESDA core
competencies standards for heavy equipment

operation....c.corciririrriirs s 86
7.1 Air filter cartridge: replace.......cccccoovveeiiieiiiieeeiiens 87
7.2 Accumulator: handling and releasing pressure...... 88
7.3 Battery: check.......coooooiioieieceeee e 89
7.4 Before starting: checkpoints............ccccceevvieeineenn. 90
7.5 Brake and clutch master cylinder oil level: top-up.. 92
7.6 During engine warm-up: checkpoints..................... 93
7.7 Engine oil level: check/top-up........ccccocvvmierninnnnnn. 94
7.8 Engine coolant: check/top-up.......ccccccvviininiinnnnns 95
7.9 Engine coolant: change.........cccccoociviiiiiviinccceeen, 96
7.10 Fuel tank: drain.........ccccooiiiiiiiiiiieeee i 98
7.11 Fuel system: air bleeding..........cccocoevviiiinninnnnn, 99
7.12 Hydraulic system: releasing pressure.................... 100
7.13 Hydraulic oil Ievel: CheCK.........coveveeeeeeereeesreen 101
7.14 Hydraulic oil and ventilation filter: change............. 102
7.15 Machine set-up for maintenance: primary work..... 103
7.16 Power steering fluid level: checK..........oovveeereeeeens 104
7.17 Radiator, oil cooler and condenser fins (cooling

system): Clean.......ccooieieiiie i 105
7.18 Radiator: check.........ccccooviiviiiieciese e 106
7.19 Swing drive unit oil level: check...........cccccceeviniins 107
7.20 Sediment and water in the fuel filter: drain............ 108
7.21 Turbocharger and intercooler operation: check..... 109
7.22 Water separator: drain..........cocceveviieiiiieneniieeniens 110

vi

Crawler Tractor:

8.0 Routine Maintenance to be performed by Crawler
Tractor Operator who had completed the TESDA core
competencies standards for heavy equipment

Operation....ccocierarrreisinis s e nn 111
8.1 Accumulator: handling and releasing pressure....... 112
8.2 Before starting: checkpoints...........cocoevevveeeerennns 113
8.3 Engine coolant: change.........ccccooevvevveeevevieeneians 115
8.4 Engine coolant: check/top-Up........ccccovevviveeurennenns 117
8.5 Engine ail level: checK........ccccovveeiiieiiiiiiee e 118
8.6  Fuel tank: drain........ccccccceiiiiii e 119
8.7 Fuel system: air bleeding..........cccoovniiiiiiniiiienn, 120
8.8 Hydraulic system: releasing pressure...................... 121
8.9 Hydraulic oil level: checK.........ccoeeeeverieeeieeieeeeans 122
8.10 Machine set-up for maintenance: primary work..... 123
8.11 Radiator, oil cooler and condenser fins (cooling

SYSEEM): ClEAN.......eeieeeeeeeeeeceeeee et 124
8.12 Travel reduction device oil level: check.................. 125

Shuttle Bus:

9.0 Routine Maintenance to be performed by driver
with Professional driver's license and classified

restriction code No. 3......coicicririi e 126
9.1 Battery: ChecCK........ccoouviiiiiiiecieeeee e 127
9.2 Before starting: checkpoints..........ccccocoviiiiiiiinnnn. 128
9.3 Brake and clutch master cylinder oil level: top-up... 130
9.4 During engine warm-up: checkpoints..................... 131
9.5 Engine coolant: change..........c.ccooovviiiiin i 132
9.6 Engine oil level: check/top-up.......cccccoeviiiiiiinennnnn. 134
9.7 Engine coolant: check/top-up......ccccocvviviiiennnnnnn, 135
9.8 Power steering fluid level: check........c..ccccecvvvvnnnnn, 136
9.9 Sediment and water in the fuel filter: drain............. 137
9.10 Turbocharger and intercooler operation: check...... 138

ACKNOWLEDGEMENT........corvermrmmminssnmssasesarasnsasnnsns IX

BIBLIOGRAPHY.....ccoitmimniarermsrsssnsn s s sarsssssssssn s snsnns X

vii



LEGEND

Visual Inspection-observe safety
. . procedures.

Very Important! Regularly check

: these items.

Caution: Observe safety procedures
at all times.

Report any unusual noise
@ immediately.

viii

1.0 SERVICE VEHICLE

Routine Maintenance

to be performed by Driver

with professional driver's license



1.0 Routine Maintenance to be performed by Driver

with professional driver's license

Service Vehicle
DPWH Property Code: H1

Maintenance Activity:

1.1 Automatic transmission fluid level:

1.0 Routine Maintenance to be performed by Driver

with professional driver's license

Service Vehicle
DPWH Property Code: H1

Maintenance Activity:

1.2 Before engine warm-up:
checkpoints

Activity
Number

check
- Tools Materials

j. cC'n
23 N oL
ZE Activity © 2 No. ~ | No.
TS 3E Tool Class| of | Material | of
<= es unit unit

The automatic

transmission fluid (ATF)
level must be rechecked

Visual Inspection-

Activity

Tools Materials

Duration
(minutes)

Tool Class | of | Material of_'

Walk around inspection
for leaks.

Visual Inspection-
1.0 o0 observe safety
procedures

| |

Check for scratches,
damages and missing

Visual Inspection- |

0.5 o0 observe safety

tension.

parts. procedures
Check for tire wear, 0.5 Pressure |4 _ c
pressure and loose bolts. : gauge p
Check for cooling system, Visual Inspection-
engine oil level, fueland | 1.0 | @@ observe safety
air cleaner. procedures

Open
Check the battery cables _
and electrolyte level. 1.0 (1\(,)V-rf£‘r(1:1r:‘n) 1-pc

Visual Inspection- |

procedures

: Wh it observe safety
using the "hot" range. 20| @0
Park the vehicle on level procedures
surface and set the
parking brake.
Start the engine then Visual Inspectilon-
v cach oear range | | 20 | @@ | observe safety
encljJin l ,QP" g procedures
i | |
. . Visual Inspection-
Check the fluid level with
e U 0.5 observe safety
the engine idling. LR J procedures
Remove the dipstick and
wipe it clean. 0.5 Rag |1-pc
. _— Visual Inspection-
Re-insert the dipstick and
h 0.25 observe safety
note the reading. (K J procedures
If the level is on the low
side of the range, add _
fluid to the charging pipe. 2.0 Funnel |1-pc
Do not overfill.
TOTAL| 7.25

Check the jack, spare tire,
and tools.

f f
Very Important!
Regularly check

these items.
| |

05 | N\

TOTAL

5.0




1.0 Routine Maintenance to be performed by Driver 1.0 Routine Maintenance to be performed by Driver

with professional driver's license with professional driver's license
Service Vehicle Service Vehicle
DPWH Property Code: H1 DPWH Property Code: H1
Maintenance Activity: 1.3 Battery, electgcr)]lggﬁ and cables clips: Maintenance Activity: 1.4 Brake an(ilesllgliécPorTﬂ%ter cylinder oil
Tools Materials Tools Materials
— c ’a ju. c ’UT
2 25 £2 Activity oE No No
= Activi C2 No. No. 5 2 : , :
<2 ty A E| Tool Class | of | Material | of <3 3 €| Tool Class | of | Material | of
~ unit unit ~ Unit unit
Visual Inspection- Open the hood of the
1 \?é)l,ﬁrclléhe hood of the | ¢ 5 Py observe safety 1 V,fhide, 0.5
: procedures
| |
| Open the cover of the Vit;c,ual Inspfection-
- . 2 |clutch li . observe safe
Inspect and check the Visual Inspection- g;stecmt;?;ster cylinder | 0-5 oo procedures o
2 |battery cables, lugs and | 0.5 o0 Obser\clle safety
clamps. procedures 3 Check the fluid on the 0.5
cylinder assembly. )
: Combination Add fluid on the cylind
Tighten loose battery Add fluid on the cylinder DOT-3 | 1
3 1.0 | wrench |1-pc 4 |if it is below minimum 1.0 ; .
clamps. (10-12mm) level. fluid  |liter
Visual Inspection-
Close the cover of the
Open the battery cover Adjustable > |oyiinder. 05| r@@ || obseriesarety
4 [and check the electrolyte | , erench 1-pc Electrolyte| 1 P
?]%Iéjélsc;g. Add or refill if (8" long) solution |liter Step on the clutch pedal
Y- 6 if its working and look if 3.0
there is any leak on the )
cylinder.
Clean/remove any
5 accumulated dirt on the plier 1-pc TOTAL| 6.0
battery terminals and 3.0 (8" long) p
clamps.
TOTAL| 7.0




1.0 Routine Maintenance to be performed by Driver 1.0 Routine Maintenance to be performed by Driver

with professional driver's license with professional driver's license
Service Vehicle Service Vehicle
DPWH Property Code: H1 DPWH Property Code: H1
; T 1.5 During engine warm-up: . . . i :
Maintenance Activity: checkpoints Maintenance Activity: 1.6 Erclgglcek/gc%cg?un; level
—~ Tools Materials
> g N 5 8 o Tools Materials
=€ Activity B2 No. No. z8 63
22 2E Tool Class | of | Material | of = ‘é’ Activity *@‘)_E No. No.
=~ Unit unit <2 A €| Tool Class | of | Material | of
. . Visual Inspection- = Unit unit
1 }/c\)lsllléglzgund inspection 1.0 o0 observe safety
) rocedures i ion-
P I | Check the coolant level in e Xlt;ssuearlvlen:gf%:t?/on
; 1 [the reservoir tank when | 0.5
ChECk the e.nglne for Report any unusual the engine is cold procedures
2 no;]se vibration and 1.0 2D | | noise immediately : | |
exhaust gas. ' . i
| | Lf Ehe coolant Ieveldig Xit;ssuea:'lvlen:g%tgon_
; elow minimum, a
Check for the instruments Visual Inspection- 2 | Soolant o the maximum | 10| €@ procedures
3 [and accessories, light, 1.0 P observe safety level
horn, wiper and oil ) procedures :
pressure.
. ! ! If the reservoir tank is Soft water
Check the operation and Visual Inspection- empty, fill the radiator 70%
4 |clearance, clutch, brake | 5 observe safety 3 |withcoolantuptothe |3, )
and gear shift lube LA procedures filler opening and add lit Anti-freeze
points. to the reservoir tank to solution
the maximum level. 30%
Record the result of
5 |checkpoints in the yellow | 2.0 Ygggl‘?’ selst TOTAL| 45
book. '
TOTAL| 7.0




1.0 Routine Maintenance to be performed by Driver 1.0 Routine Maintenance to be performed by Driver

with professional driver's license with professional driver's license
Service Vehicle Service Vehicle
DPWH Property Code: H1 DPWH Property Code: H1
: s 1.7 Engine coolant: . L 1.8 Engine oil level:
Maintenance Activity: change Maintenance Activity: check/top-up
. — Tools Materials
e s %\ Tools Materials .@E 5 ﬂ
=2 - =25 = Activity ®2 No. No.
gé Aty g é Tool Class h:)% Material h:)% <2 A E | Tool Class | of | Material | of
NS Unit unit ~ Unit unit
. . . Caution: Observe Turn on the engine until Caution: Observe
1 |Wait until the engineand | 55 | AN | safety procedures 1 |it reaches operating 30| N\ | safety procedures
radiator cool down. at all times. temperature. at all times.
Open the radiator cap and : ; ;
2 : 1.0 Drain pan | 1-pc Turn off the engine. Wait
drain valve. P P 5 [for a few minutes for the |
Flush the cooling system oil to drain back into the )
3 |by running fresh water | 3.0 Soft water oil pan.
thru the radiator. Vieial T n
- isual Inspection-
. Pull out the dipstick and
4 Selcurely close the drain | ¢ & 3 wipe it with clean cloth. 0.5 (% grgceer\éﬁrséasfety
valve. '
Fill the radiator with the Soft water Insert the dipstickand
proper mixture of coolant 70% g b 9 he Hioh and
5 ang water. Fill the ngﬁgﬁfnl} tl'?e o/ﬁ isaln Screw 1
reservoir tank to level. 3.0 Anti-freeze 4 ) 2.0 . 1-pc| SAE 30 |,
Tightly close the radiator solution below the Low mark, driver liter
and reservoir tank 30% remove the oil filler cap
) and pour recommended
oil.
Start the engine and Caution: Observe
6 |warm it up until it reaches| 3.0 A safety procedures ) . Visual Inspection-
normal temperature. at T" times. | 5 glep:)c's?ﬁ:f(k oil level with 0.5 P obser\ée safety
. procedures
. Visual Inspection- ! ;
Check the drain valve for f
7 possible leaks. 0.5 LA g?g?g\éﬁ,%as, ety TOTAL| 11.0
1 1
TOTAL| 14.0




1.0 Routine Maintenance to be performed by Driver 1.0 Routine Maintenance to be performed by Driver

with professional driver's license with professional driver's licenseb5
Service Vehicle Service Vehicle
DPWH Property Code: H1 DPWH Property Code: H1
- vity: 1.9 Power steering fluid level: , N 1.10 Sediment and water in the fuel
Maintenance Activity: check Maintenance Activity : filter: drain
o5 e Tools Materials Tools Materials
[0} . ~~
2E Activity 85 No No £3 g
85 5E ' - ' 2E Activi T2 No. No.
<z & E [Tool Class U?lfit Material u%fit &3 i E £ | Tool Class | of | Material | of
~ Unit unit
Caution: Observe
Turn off the engine and
1 let it cool. 5.0 A Z?fgltlytiﬂgcs:edures If the fuel warning light
| o comes on while theh ‘
Vislual Ins ectibn— engine is running, chec )
5 [Check the fluid level in 05| oo observe sgfety 1 [the fuel tf;llter, tlurn off the| 2.0 Container |1-pc
the reservoir. : procedures engine, then place a
container under the fuel
filter.
If the fluid level is below )
3 Fm?dnmglgutwellrm%x?r?\ﬂm L5 Stﬁﬁir:jng Iit%:r Loosen up the drain valve Double end
level. 2 [for4to5turnstodrain | 2.0 | wrench |1-pc
sediment and water03. (10mm)
TOTAL| 7.0
If water does not drain ) ]

3 properly, move the 20 Visual Inspection-
priming pump up and : o0 observe safety
down. procedures
After the water has been

4 |completely drained, close | 0.5 Rag 1
the drain valve.

Bleed any air from the
5 fuel system. 2.0
TOTAL| 8.5

10 11



1.0 Routine Maintenance to be performed by Driver
with professional driver's license

Service Vehicle
DPWH Property Code: H1

1.11 Turbocharger and intercooler

Maintenance Activity: operation: check

NOTE: Turbo engine is a device that produces more power by supplying
sufficient air into the combustion chamber by using the energy of exhaust gas.

Tools Materials
23 S8
ZE Activity i No. | No.
&3 3 | Tool Class | of | Material | of
os Unit unit
Check the oil level and oil
pressure. Before starting
the engine, measure the
1 |crankcase oil level. As 1.5
soon as the engine
starts, check oil pressure i
indicator for normal rise. /I\ g:#éi'? r;]).r(?ctc)ast’jel.lr;/:s
- at all times. 1
Warm up the engine for
2 3 to 10 minutes and 3.0
avoid sudden :
acceleration.
TOTAL| 4.5

IMPORTANT: If running a vehicle without air cleaner filter, foreign
material drawn can destroy engine and turbocharger. When you turn off an
engine suddenly, it may damage bearings inside. To avoid affecting the
turbocharger’s moving parts, gradually turn off the engine.

12

2.0 DUMP TRUCK

Routine Maintenance

to be performed by Driver

with professional driver's license
and classified restriction code no. 3

13



2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck

DPWH Property Code: H3

Maintenance Activity:

2.1 Before engine warm-up:

checkpoints

2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck

DPWH Property Code: H3

Maintenance Activity:

2.2 Brake and clutch master cylinder oil

level: top-up
= e Tools Materials
S0 Sw
2E 83
g3 Activity ‘5-% No. No.
OE | Tool Class | of | Material | of
Unit unit

Open the hood of the

vehicle. 0.5

Visual Inspection-
Open the cover of the
clutch master cylinder | 0.5 (OX0) obser\ée safety
assembly. procedures
Check the fluid on the 0.5 DOT-3 1
cylinder assembly. ) fluid | liter
Add fluid on the cylinder
if it is below minimum 1.0
level.

Visual Inspection- |
Cl?s% the cover of the 0.5 e observe safety
cylinder. procedures
Step on the clutch pedal
if its working and look if 3.0
there is any leak on the :
cylinder.

TOTAL| 6.0

— Tools Materials
28 S8
2t Activity No. No.
<z A E |Tool Class | of | Material | of
Unit unit
Walk around inspection | 4 o | o' o XEsuearlv}anSg%ttJon_
for leaks. procedures
| |
[ [
Check for scratches, Visual Inspection-
damages and missing 0.5 o0 observe safety
parts. procedures
Check for tire wear, 0.5 Pressure 1-pc
pressure and loose bolts. : gauge P
Check for cooling system, Visual Inspection-
engine oil level, fuel and | 1.0 [ X ] observe safety
air cleaner. procedures
| |
Open
Check the battery cables _
and electrolyte level. 1.0 (1\6v_r1e£1r%k:n) 1-pc
Visual Inspection-]|
Check the belt and 0.5 o0 observe safety
tension. procedures
f f
: - Very Important!
gggctlégrse Jack, spare tire, 0.5 A Regularly check
: these items.
| |
TOTAL| 5.0
14

15



2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck
DPWH Property Code: H3

2.3 During engine warm-up:

Maintenance Activity: checkpoints

Activity
Number

2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck
DPWH Property Code: H3

2.4 Engine coolant:

Maintenance Activity: change

NOTE: Wait until the engine and radiator cool down.

Tools Materials

Activity .
Tool Class | of | Material

Duration
(minutes)
=
o

Activity
Number

Walk around inspection

Visual Inspection-

5 § Tools Materials
Activity g2 No.
A € | Tool Class No. of \\vaterial| of
~ Unit unit

clearance, clutch, brake 2.0

and gear shift lube @ @ | |observe safety

1.0 observe safety

for leaks. [ X procedures
i i

Check the engine for Report anv unusual
noise vibration and 1.0 7S port any ul
exhaust gas. 9 n0|se||mmed|ate|:ly.
Check for the instruments ) ‘ i ‘
and accessories, light, 10 VEU3| InSPFCtIOI‘\'
horn, wiper and air ' oo |° Ser\c/le safety
pressure. proce| ures |
Check the operation and Visu ai Inspectioln-

Open the heater water
cock.

Manual air conditioning:
move the temperature

control lever to 2.5
maximum hot position. Caution: Observe

Automatic air A safety procedures
conditioning: turn the at all times.
ignition switch On and
move the temperature 2.5
control lever to the

maximum hot position.

points. procedures
Record the result of

checkpoints in the yellow | 2.0 Ybecl)lgzv
book.

Open the radiator cap
and drain valve. Open
the drain plug on the 5.0
engine block for the
diesel engines.

Drain | 1-
pan | pc

Monkey

wrench 1-pc

TOTAL| 7.0

16

Flush the cooling
system by running 5.0 Pressurized 1

fresh water through the| =~ | water hose |assembly
radiator.

Securely close the drain
valve (and drain plug 1.0
for diesel engines).

Visual Inspection-_|

Fill the radiator with the e observe safety
proper mixture of procedures
coolant and water. Fill
the reservoir tank up to|10.0
the maximum level.
Then install the radiator
cap.
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2.0 Routine Maintenance to be performed by 2.0 Routine Maintenance to be performed by

Driver, with_professional driver's license and Driver, with_professional driver's license and
classified restriction code no. 3 classified restriction code no. 3
Dump Truck Dump Truck
DPWH Property Code: H3 DPWH Property Code: H3

2.4 Engine coolant: 2.5 Engine oil level:

Maintenance Activity: Maintenance Activity:

change check
NOTE: Position the vehicle on a level surface. The best time to check
gg 5 g Tools Materials g/;gp.w/ level is before operating the engine or about 30 minutes after the engine
£E Activity C2 No. No. pry )
<2 A E | Tool Class | of | Material | of =5 &9 Tools Materials
Unit unit 2E Activity £2 No. No.
_ <2 A € | Tool Class | of | Material | of
Start t_rée englrg_elz _atlnd ~ Unit unit
warm it up until i )
feaches nomal perst Wie th el gauge it
; ; a clean cloth, inserti
m%gpgg?ogdor 3times | 20.0 intg the level rg];auge guide
’ and remove the gauge to _
Watch the coolant 1 Icheck the oil level. The oil| 10 Rag |1-pc
temperature gauge for level should be between
signs of overheating. Fulland Low inscribed
lines.
Stop the engine after it Visual Inspection- -
oo |vonesiEy , [reieieonstd [ cosee | 1
Refill the radiator up to 15.0 procedures ﬁllgr cap 9 : 30 liter
the filler (%peﬂlng.tFnH.he ) :
reservoir tank up to this . . .
maximum level. If cgn_tamlnart]ed eﬂg“'l‘f oil Visual Inspection-
is obvious when checking o0 observe safety
3 |[the oil level, replace the 1.0 procedures
Check the drain valve engine oil irrespective of
(and drain plug for diesel 1.0 the service intervals. | |
engines) for any sign of :
leaks. TOTAL| 3.5
TOTAL| 62.0 IMPORTANT: If the level oil is checked when the engine is stopped
before sufficient rise of oil temperature, the detected level will be lower than

the actual level because some oil accumulation in the engine does not flow
back into the oil pan.
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2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck

DPWH Property Code: H3

Maintenance Activity:

2.6 Engine coolant level:

check/top-up

Activity
Number

Activity

2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck
DPWH Property Code: H3

2.7 Engine oil level:

Maintenance Activity: check/top-up

Duration
(minutes)

Tools Materials
No. No.
Tool Class| of | Material | of
Unit unit

Wait until the engine and
radiator cool down.

w
o

Open the radiator cap
and drain valve.

Drain pan |1-pc

= P Tools Materials
Zg s 8
<= A € | Tool Class | of | Material | of
~ Unit unit
Turn on the engine until Caution: Observe
1 |it reaches operating 3.0 A safety procedures
temperature. at all times.

Flush the cooling system

Visual Inspection-
o0 observe safety

Turn off the engine. Wait
2 for a few minutes for the 5.0
oil to drain back into the )

by running fresh water Soft water
thru the radiator.

Securely close the drain

valve.

Fill the radiator with the Soft water
proper mixture of coolant 70%
and water. Fill the .
reservoir tank to level. Anti-freeze
Tightly close the radiator solution
and reservoir tank. 30%

oil pan procedures
| |
Vi | I tl'
Pull out the dipstick and Isual Inspection-
3 |wipe it with clean cloth. | 9-° o0 observe safety
procedures

Start the engine and
warm it up until it
reaches normal
temperature.

Caution: Observe
safety procedures
at all times.

Insert the dipstick and
pull it out again. It should
be betweken fthl'? H/'glrh and s
Low mark. If the oil is crew

4 below the Low mark, 2.0 driver 1-pc| SAE 30
remove the oil filler cap
and pour recommended

liter

Check the drain valve for
possible leaks.

| I
Visual Inspection-
observe safety
procedures

TOTAL

oil.
. . Visual Inspection-
Recheck oil level with
5 dipstick. 0.5 o0 observe safety

procedures

TOTAL| 11.0

IMPORTANT: Oil level should be checked regularly. Operating with
insufficient amount of oil can damage the engine, and such damage is not
covered by warranty. If is normal to add some oil between oil changes or
during the break-in period, depending on the severity of operating conditions.
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2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck
Dump Truck .
DPWH Property Code: H3 DPWH Property Code: H3
i i : ; iy 2.9 Sediment and water in the fuel
Maintenance Activity: 2.8 Power Stceheerérilg fluid level: Maintenance Activity : ! i (X\rlainr ' u
Tools Materials Tools Materials
2% 5% 23 5%
ZE Activity ?2 No. No. ZE Activity I No. | No.
<2 A € [Tool Class| of | Material | of <2 S g | Tool Class | of | Material | of
— Unit unit SRS Unit unit
Turn off the engine and 5.0 c g:fléttion:r(%%%fyé If the fuel warning light
let it cool. ) at allytiﬁ'les comes on while the
i . engine is running, check
Vislual Inspectié)n 1 [the fuel filter, turn off the| 2.0 Container|1-pc
i ; - engine, then place a
E:hheck the fluid levelin 1 05 | g observe safety container under the fuel
If the fluid level is below
the minimum line, add 1.5 Steering 1 .
fluid up to the maximum | * fluid = | liter Loosen up the drain valve Double end
level. 2 |for 4 to 5 turns to drain 2.0 wrench |1-pc
sediment and water03. (10mm)
TOTAL| 7.0
grc\;v;efﬁ; drcr)]%svgcéagram Visual Inspection-
3 rimina bumb ub and 2.0 o0 observe safety
gown 9 pump up procedures
After the water has been
4 |completely drained, close | 0.5 Rag 1
the drain valve.
Bleed any air from the
5 fuel system. 2.0
TOTAL| 8.5
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2.0 Routine Maintenance to be performed by
Driver, with professional driver's license and
classified restriction code no. 3

Dump Truck
DPWH Property Code: H3

2.10 Turbocharger and intercooler

Maintenance Activity: operation: check

NOTE: Turbo engine is a device that produces more power by supplying
sufficient air into the combustion chamber by using the energy of exhaust gas.

Activity

- Tools Materials
f cwn
3 =<
£ Activity ®2 No. No.
e AE Tool Class | of | Material | of
= Unit unit

Check the oil level and oil
pressure. Before starting
the engine, measure the
1 |crankcase oil level. As 1.5
soon as the engine

starts, check oil pressure
indicator for normal rise.

Caution: Observe

A——safety procedures
at all times.

Warm up the engine for

2 3 to 10 minutes and 3.0
avoid sudden :

acceleration.

TOTAL| 4.0

IMPORTANT: If running a vehicle without air cleaner filter, foreign
material drawn can destroy engine and turbocharger. When you turn off an
engine suddenly, it may damage bearings inside. To avoid affecting the
turbocharger’s moving parts, gradually turn off the engine.

24

3.0 EXCAVATOR
Routine Maintenance

to be performed by Excavator Operator
who had completed the

TESDA core competencies standards
for heavy equipment operation
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3.0 Routine Maintenance to be performed by 3.0 Routine Maintenance to be performed by

Excavator Operator who had completed the TESDA Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Excavator Excavator
DPWH Property Code: F16/F17 DPWH Property Code: F16/F17

3.1 Accumulator: 3.2 Before starting:

Maintenance Activity: handling and releasing pressure Maintenance Activity: checkpoints

= e Tools Materials — Tools Materials
£3 Activity sg z8 S8
2E ctivi ®2 No. | No. 2 Activity §§ No No
<2 A E | Tool Class | of | Material | of <2 A'E | Tool Class | of | Material | of
= Unit unit ~ Unit unit
1 Lowe: tth? atttat(I:‘]hment a| 10 Visual Inspection-
completely to the ground. 1 |Check oil and water leak. | 1.0 PP observe safety
5 [Keep all the attachments, | ; procedures
such as hammer, closed. 5 [Check and retighten nuts | 34 | \yrench |1-pc
After turning off the and bolts. '
3 |engine, turn the ignition | 1.0 Pliers
key to running position. 3 |Check electric wiring. 3.0 | Electrical |1-pc
:Vlove the contlrolklo%kout tape
4 |lever up to unlock the 1.0 ]
hydraulic system. ! 4 Eggcékn?nd supply 3.0 DO3 fluid
—LCaution: Observe - .
To release the pressure in 45 safety procedures .
the control circuits and at all times. 5 gil?ed( and supply engine 3.0 Engine ol
accumulator, move the | | )
5 |operating levers and 1.0 Visual Inspection-
pedals forward/reward 0o | |observe sgfety 6 |Check and supply fuel. 3.0
and left/right to their procedures i i
respective end positions. 7 Dfrzfa__ln IV\éatekr and sediment| 5
of fuel tank.
6 Turn the ignition key to 1.0
stop position. ) 8 Check and supply 3.0
Move the control lockout brake fluid. Visual Inspection-—
lever down to lock the i i
7" Ihydraulic system 1.0 9 gg?fk steering wheel 1.0 (X obser\ée safety
securely. procedures
To release the pressure 10 |Check and adjust 5.0
ﬁompletely, Iooser; th? brake pedal travel.
ose connection slowly - .
8 |when you disconnect the | 1.0 11 gQi(Iaigk and adjust braking | g o
accumulator. Step aside Y-
in this case as oil should ; i
Check and adjust parking
spurt out. 12 \orake lever travel. >0
TOTAL| 8.0
13 Check and adjust tire 5.0 | Pressure 1-pc
IMPOTANT: The accumulator is charged with highly pressured pressure. ' gauge
nitrogen gas. Handle it with care. Otherwise, it can cause serious accidentals or .
injuries. 14 |Check dust indicator. 1.0
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3.0 Routine Maintenance to be performed by 3.0 Routine Maintenance to be performed by

Excavator Operator who had completed the TESDA Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Excavator Excavator
DPWH Property Code: F16/F17 DPWH Property Code: F16/F17

3.2 Before starting:

Maintenance Activity: 3.3 Engine oil level:

checkpoints Maintenance Activity: check/top-up
- Tools Materials
Pk &8 _ P Tools Materials
ZE Activity B2 No. No. 28 g Sf
<= A€ | Tool Class | of | Material | of 5E Activity o= No. | No.
~ Unit unit <= A £ | Tool Class | of | Material | of
~ Unit unit
15 |Check lamps. 1.0 .
P Turn on the engine until Caution: Observe
16 |Check horn. 1.0 Visual Inspection- 1 |it reaches operating 3.0 A safeltly procedures
@ @ -—tobserve safety — temperature. at aI times. |
17 |Check exhaust gas color. | 1.0 procedures
Turn off the engine. Wait - :
18 [Check instruments. 1.0 5 [for a few minutes for the | ¢ lessueilv}an:g%tlon-
oil to drain back into the ) [ X ) procedures ty
Check previous day's oil pan.
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0 Pull out the dipstick and Visual Inspection-
3 wipe it with clean cloth. 0.5 o0 gPosceer\éﬁrséasfew
51 |Check wiper, window 2.0 Visual Inspection-
washer and defroster. ) @ @ | observe safety
procedures — Insert the dipstick and
22 Inspect float position of 2.0 pull it out again. It should
water separator. ) be between the Hijgh and
Low mark. If the oil is Screw 1
TOTAL| 56.0 4 below the Low mark, 2.0 driver 1-pc| SAE 30 liter
remove the oil filler cap
and pour recommended
oil.
: : Visual Inspection-
5 gfcsigiik oil level with 0.5 Fy observe safety
P : procedures
TOTAL| 11.0
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3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

3.4 Engine coolant:

Maintenance Activity: change

NOTE: Wait until the engine and radiator cool down.

3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

Maintenance Activity: 3.4 Engine coolant:

>5 sy Tools Materials

ZE Activity g2

C5 ivi 5E No.

<= B E | Tool Class Nghict)f Material | of
unit

Open the heater water
cock.

Manual air conditioning:
move the temperature

control lever to 2.5

1 maximum hot position. Caution: Observe
Automatic air A safety procedures
conditioning: turn the at all times.

ignition switch On and
move the temperature 2.5
control lever to the

maximum hot position.

Open the radiator cap
and drain valve. Open

: Monkey Drain | 1-

2 [the drain plug on the 5.0 1-pc

engine block for the wrench pan | pc

diesel engines.

Flush the cooling
3 system by running 50 Pressurized 1

fresh water through the| =+~ | water hose [assembly

radiator.

Securely close the drain
4 |valve (and drain plug 1.0
for diesel engines).
Visual Inspection- |

Fill the radiator with the o0 observe safety
proper mixture of procedures
coolant and water. Fill
5 [the reservoir tank up to|10.0
the maximum level.
Then install the radiator
cap.

30

change
. cn Tools Materials
23 Sg
2 Activity © 2 No. No.
<3 A€ | Tool Class | of | Material | of
~ Unit unit
Start the engine and
warm it up until it
reaches normal operating
temperature. Then race
6 [the engine 2 or 3times |20.0
under no load.
Watch the coolant
temperature gauge for
signs of overheating.
Stop the engine after it Visual Inspection-
completely cools down. @ @ | observe safety
5 [Refill the radiatorupto | 4 procedures
the filler opening. Fill the )
reservoir tank up to this
maximum level.
Check the drain valve
8 (and drain plug for diesel 1.0
engines) for any sign of )
leaks.
TOTAL| 62.0
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3.0 Routine Maintenance to be performed by

Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Excavator
DPWH Property Code: F16/F17

Maintenance Activity:

3.5 Engine coolant level:
check/top-up

3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

3.6 Fuel tank:

Maintenance Activity: drain

NOTE: If the equipment runs with fuel of low quality, the fuel tank
needs to be drained.

Z3 s Tools Materials

5 E Activity ©2 No. No.

<2 A& € | Tool Class | of | Material | of
~ Unit unit

Place a suitable sized
1 |container under drain
hose.

=
o

Drain pan|1-pc

2 Open the drain valve cap 2.0
at the bottom of the tank.| <

3 |Open the filler cap. 0.5 Caution: Observe
T safety procedures
Connect the drain hose A at aIIXciﬁ'\es.
4 |and drain off any 4.0
sediment. . .
_| Visual Inspection-__|
Disconnect the drain hose (& ] obser\ée safety
5 |and install the valve cap | 2.0 procedures
again.
6 |Close the filler cap. 0.5
TOTAL| 10.0

= e Tools Materials
=0 S
=€ Activity ® 2 No. No.
EE A€ |Tool Class| of | Material | of
~ Unit unit
1 Wait until the engine and 3.0
radiator cool down. )
Open the radiator cap : ;
2 and drain valve. 1.0 Drain pan |1-pc
Flush the cooling system
3 |by running fresh water 3.0 Soft water
thru the radiator.
Securely close the drain
4 Nalve. 0.5
Fill the radiator with the Soft water
proper mixture of coolant 70%
5 and water. Fill the ]
reservoir tank to level. 3.0 Anti-freeze
Tightly close the radiator solution
and reservoir tank. 30%
%:&tﬂeugngri]rt‘ﬁ: izgnd Caution: Observe
6 lreaches normal 3.0 || A\ | safety procedures
temperature. | ' |
. Visdal Inspectién-
7 CheCk the drain valve for 0.5 [} ) observe Safety
possible leaks. ) procedures
| I
TOTAL| 14.0

32

IMPORTANT: Take care of filters/oil/liquids in an environmentally
safe way.
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3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

3.7 Fuel system:
air bleeding

NOTE: Air must be bled out the fuel injection system whenever the
machine runs out of fuel while the engine Is running.

Maintenance Activity:

3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

3.8 Hydraulic system:

Maintenance Activity: releasing pressure

>5 59 Tools Materials

2% =E=1

= E Activity c2 No. No.

<3 A E |Tool Class| of | Material | of
Unit unit

Turn priming pump
1 |counterclockwise to
unlock the plunger.

=
o

Push priming pump until
2 |a heavy resistance can be| 3.0
felt in the priming pump.

1 Caution: Observe

A safety procedures
1.0 at all times.

Push priming pump fully
3 |and turn it clockwise to
lock the plunger.

Visual Inspection- —
X)) observe safety
procedures

4 Start the engine and let it 3.0
run idle for 3 minutes. )

5 If the engine is difficult to 5.0
start, repeat (1) to (3) )

6 |Check for any leaks. 1.0

TOTAL| 14.0

IMPORTANT: Do not attempt to start the engine under any
circumstances until the air in the system has been bled out completely,
otherwise the injection pump may be seriously damaged.

34

>5 sy Tools Materials
=209 s
£E Activity ez No. No.
<z A E | Tool Class | of | Material | of
Unit unit
Place attachment on the
1 |ground and shut down 5.0
engine.
After engine is shut
2 down, turn ignition key to 0.25
running position (Do not )
start engine).
Keep the control lockout
lever up (unlocked
3 |position) and move all 1.0 Caution: Observe
control levers and pedals ) A safety procedures
to release main system at all times.
pressure from all lines. | |
Turn ignition key to off Visual Inspection-
position. Remove the key @ @ | |observe safety
4 |and tag the machine to 1.0 procedures
indicate that the unit is
under service.
5 Lower the control lockout 1.0
lever (locked position). )
Press the pressure relief
valve located on the
6 |hydraulic tank breather 1.0
valve to release tank
pressure.
TOTAL| 9.25

IMPORTANT: Release the internal pressure of the tank and hydraulic
lines before removing any components of hydraulic system. Otherwise leakage
may cause high pressure to build up in the hydraulic circuit. If the work cannot
be completed within a short time after the system was released, the system
pressure must be released again .
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3.0 Routine Maintenance to be performed by 3.0 Routine Maintenance to be performed by

Excavator Operator who had completed the TESDA Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Excavator Excavator
DPWH Property Code: F16/F17 DPWH Property Code: F16/F17

3.9 Hydraulic oil level:

Maintenance Activity: 3.10 Machine set-up for maintenance:

check Maintenance Activity: rimary work
NOth.-': When refilling the oil, use the same oil as the system is filled P ry
with.
.@E‘ 5 g Tools Materials EE s %‘ Tools Materials
= Activity ®3 No. No. > ivi 55
ZE oz . ZE Activity © 2 No. No.
<32 aE Tool Class U?,Et Material u?1fit &3 A € |Tool Class U?‘\f' Material | of
it unit
Park the machine in )
1 service position. 1.0 1 g?élljr?dn firm, level 2.0
Move the control lockout
2 lever down to lock the 1.0 2 |Lower bucket to ground. 1.0
sry]/stem securely and stop ) Al et :
the engine. ow engine to run a .
g - 3 |idle. If this is not done, | 5.0 g:fléi'on'rg:%%eﬁfs
Open the side door on the heat surge may occur. AN Y P
right side of the machine at all times. A
3 [and check the oil levelin | 5 o Shut engine down and |
the sight gauge. If the ) 4 |remove the starter 0.25 Visual Inspection-
level is in the center of the switch. (X ) observe safety
gauge, the level is correct. procedures -
If the level if low, 5 [Set level on lock 0.5
-press breather to release | 0.5 P :
the internal pressure at ;
the tank Caution: Observe E‘l%fi?]rt%r?;?lrg:an\?vork hang
-unscrew the bolts 2.0 A\ | safety procedures 6 |up atag on cap door or | 10
4 | -remove the cover and 2.0 at all times. w%rk Ie?/er P
spring he oil. T | :
-top up the oil. Top up 5.0 . L
the oil efficiently press air e X;)Ssuearl\lgnggggon TOTAL| 9.75
breather again rocedures
~check the level. 1.0 P
If the level is normal,
5 |clean the dismantled parts | 0.25 Drain pan |1-pc
and install.
If the level is high,
-place a suitable sized 1.0
contained under the
hydraulic tank
-remove the protecting 1.0
6 |cap and attach drain hose
which is the same hose as
that used for draining
engine olil
-drain the oil into a 5.0
container.
TOTAL| 21.75
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3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

Maintenance Activity: 3.11 Radiator, oil cooler and condenser
) fins (cooling system): clean

NOTE: Wear safety goggles or a face mask. Do not use steam to clean
the air condiitioner condenser.

3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

Maintenance Activity: 3.12 Swing drive unit oil level:

check
>5 s Tools Materials
2E Activity i No. No.
<2 A'E | Tool Class | of | Material | of
~ Unit unit
1 Pull out oil dipstick and 1.0
wipe it with a clean cloth. | **
2 Insert the oil dipstick and 0.5
pull it out again. :
Check the oil level. If the Visual Inspection-
3 |level is in the center of C © @ || observe safety
mark, the level is correct. procedures

If the level is low, top up :
4 |oil through oil fillet hole | 3.0 SAE gl!‘llglne liter
to the correct level.

>5 sy Tools Materials
£ Sg
= Activity o2 No. No.
<2 2 €| Tool Class | of | Material | of
~ Unit unit
Remove any mud or dust
1 attached to the radiator 5.0 Pressurized 1-pc
fins and oil cooler fins ) air cleaner |1 P
with compressed air.
Clean radiator and oil
2 cooler with compressed 5.0 Pressurized 1-pc
air after detaching the Y| air cleaner |+7P
clogging nets.
Clean the gap between
3 oil cooler and radiator 50 Pressurized 1-pc
with compressed air after| =~ | air cleaner P
opening engine hood.
Clean the radiator with
4 compressed air after 5.0 Pressurized 1-pc
detaching the air Y| air cleaner [+
conditioner.
Check the rubber hose Caution: Observe
5 |for wear and cracks. If | ¢ A\ safety procedures
damaged, replace it. . at all times.
Check loose hose clamps. | ‘ ‘

If the level is high,
-place a suitable sized
container under drain
valve,

-open the protection cap
of drain valve,

5 | -attach drain hose and 3.0
drain the oil to the
correct level,
-disconnect the drain
hose, and

-close the protecting
cap.

TOTAL| 7.50

TOTAL| 25.0

IMPORTANT: When using compressed air keep the nozzle at a safe
distance from the fins to prevent any damage. If the fins are damaged, this
may cause leakage or overheating. Under dusty environment conditions, check
it more often regardless of the maintenance interval.

38

IMPORTANT: Always clean around the oil level gauge before checking
the oil level. Dirt in the oil damages the swing drive unit .

It is very important that the oil level is always correct and that it is checked at
operating temperature.

Too little oil may lead to insufficient lubrication of the swing drive unit and
cause costly damage.

Too much oil may lead to oil foaming, and cause the swing drive to overheat.
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3.0 Routine Maintenance to be performed by
Excavator Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Excavator
DPWH Property Code: F16/F17

Maintenance Activity: 3.13 Travel reduction device oil level:

check
o ca Tools Materials
oV o 40_-,’
=€ Activity ®2 No. ~|No.
83 5 |Tool Class | of | Material | of
= ot Unit unit
Check machine is on firm 4.0 ROAD GRADER
1 lievel ground. 1.0 Routine Maintenance to be performed
Rotate the track until by Road Grader Operator
2 |ports (1 thru 3) are in 5.0 who had Cpmpleted the
their proper position. TESDA core competenaes standards
Slightly loosen fill plug to for heavy equipment operation
3 l|allow pressurized air 3.0
escape.
4 |Remove oil level plug. 1.0 Visual Inspection-
® ® _| observe safety _|
Check oil level. Oil should procedures

5 |be near the bottom of 0.5
the level plug opening.

Add oil through the fill
6 |plug opening, if 1.0
necessary.

Clean and install oil and
7 Ifill plugs. 3.0

Repeat this procedure on
8 |the other travel reduction
device.

TOTAL| 14.50

IMPORTANT: The gear oil is very hot after the operations. Shut all
systems down and allow them to cool. Before fully removing any motor case
inspection port plug etc., loosen the plug slightly to allow pressurized air to
escape.
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader

DPWH Property Code: N1

Maintenance Activity:

4.1 Before starting:
checkpoints

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

Maintenance Activity:

4.1 Before starting:
checkpoints

— Tools Materials
Z0 8
= Q . B5
5 € Activity Cc No. No.
<=2 A E | Tool Class | of | Material | of
~ Unit unit
Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
procedures
Check and retighten nuts
Pliers,
3 |Check electric wiring. 3.0 | Electrical |1-pc
tape
Check and supply .
4 | Coolant. 3.0 DO3 fluid
5 gﬁ]eck and supply engine 3.0 Engine oil
6 |Check and supply fuel. 3.0
7 Drain water and sediment 3.0
of fuel tank. )
Check and supply
8 |brake fluid. 3.0
- Visual Inspection-—
g [Check steering wheel 1.0 ® @ || observe safety
play. procedures |
Check and adjust
10 brake pedal travel. 5.0
Check and adjust braking
11 13bility. 5.0
12 Check and adjust parking 5.0
brake lever travel. .
Check and adjust tire Pressure |, _
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0

42

- Tools Materials
20 53
=2 ivi £S5
5 E Activity Ce No. No.
<3 A'E | Tool Class | of | Material | of
~ Unit unit
15 |Check lamps. 1.0
16 |Check horn. 1.0 Visual Inspection-
@ @ —robserve safety —
17 |Check exhaust gas color. | 1.0 procedures
18 |Check instruments. 1.0
Check previous day's
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0
Check wiper, window Visual Inspection-
21 | Vasher and defroster. 2.0 @ @ | | observe safety
procedures ]
Inspect float position of
22 water separator. 2.0
TOTAL| 56.0
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.2 Engine oil level:

Maintenance Activity: check

NOTE: Position the vehicle on a level surface. The best time to check
the oil level is before operating the engine or about 30 minutes after the engine
stop.

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.3 Engine coolant:

Maintenance Activity: change

NOTE: Wait until the engine and radiator cool down.

Tools Materials

Activity

Activity
Number

No.
Tool Class Nlcj)ﬁi(t)f Material | of

unit

Duration
(minutes)

Open the heater water
cock.

Manual air conditioning:
move the temperature
control lever to 2.5

maximum hot position.
1 P Caution: Observe

Automatic air safety procedures
conditioning: turn the A at a”XdEnes_

ignition switch On and
move the temperature 2.5
control lever to the

maximum hot position.

Open the radiator cap
and drain valve. Open
2 [the drain plug on the
engine block for the
diesel engines.

Drain | 1-

Monkey
5.0 pan | pc

wrench 1-pc

>5 se Tools Materials
ZE Activity B2 No. No.
<2 B € | Tool Class | of | Material | of
~ Unit unit
Wipe the level gauge with
a clean cloth, insert it
intg the level r?auge guide
and remove the gauge to _
1 check the oil level. The oil 1.0 Rag 1-pc
level should be between
Fulland Low inscribed
lines.
If the level is low, add
2 |engine oil through the 1.5 EO3gAE Iitler
filler cap.
If contaminated engine oil : o
is obvious when checking XLSSuearlvénggfeect?n
3 [the ail level, replace the 1.0 ( & J procedures
engine oil irrespective of
the service intervals.
TOTAL| 3.5

IMPORTANT: If the level oil is checked when the engine is stopped
before sufficient rise of oil temperature, the detected level will be lower than
the actual level because some oil accumulation in the engine does not flow
back into the oil pan.
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Flush the cooling

3 system by running 5.0 Pressurized 1
fresh water through the| =~ | water hose [assembly

radiator.

Securely close the drain
4 |valve (and drain plug 1.0
for diesel engines).

Fill the ra_cIiator with the Visual Inspection-
proper mixture of observe safety
coolant and water. Fill LK procedures

5 [the reservoir tank up to|10.0
the maximum level.
Then install the radiator
cap.
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

Maintenance Activity: 4.3 Engine coolant:

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.4 Engine oil level:

Maintenance Activity: check/top-up

change
P Tools Materials
Zg s3
=€ Activity =25 No. No.
83 5 E Tool Class | of | Material | of
= o Unit unit
Start the engine and
warm it up until it
reaches normal operating
temperature. Then race
6 [the engine 2 or 3 times | 20.0
under no load.
Watch the coolant
temperature gauge for
signs of overheating.
Stop the engine after it Visual Inspection-
completely cools down. ® @ | observe safety
5 [Refill the radiatorupto | 45 procedures
the filler opening. Fill the )
reservoir tank up to this
maximum level.
Check the drain valve
8 (and drain plug for diesel 1.0
engines) for any sign of :
leaks.
TOTAL| 62.0
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—_ Tools Materials
28 68
ZE Activity g2 No. No.
<2 A E | Tool Class | of | Material | of
~ Unit unit
Turn on the engine until Caution: Observe
1 |it reaches operating 3.0 A safety procedures
temperature. at all times.
| |
Turn off the engine. Wait - :
5 [for a few minutes for the | ¢ Xlt;s:esilvgn:g%:tlon-
oil to drain back into the ) [ X ) rocedures ty
oil pan. P
3 |Pull out the dipstick and | o Vit;c,ual InspFaction-
wipe it with clean cloth. . o0 observe safety
procedures
Insert the dipstick and
pull it out again. It should
be between the High and
Low mark. If the oil is Screw 1
4 below the Low mark, 2.0 driver 1-pc| SAE 30 liter
remove the oil filler cap
and pour recommended
oil.
: . Visual Inspection-
5 gfcsigiik oil level with 0.5 o0 observe safety
P : procedures

TOTAL| 11.0
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA

core competencies standards for heavy equipment
operation

Road Grader

DPWH Property Code: N1

Maintenance Activity:

4.5 Engine coolant level:
check/top-up

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

Maintenance Activity:

4.6 Fuel tank:
drain

NOTE: If the machine is run with fuel of low quality, the fuel tank

needs to be drained.

>5 s Tools Materials
2E Activity €2 No. No.
<2 A& € | Tool Class | of | Material | of
~ Unit unit
Place a suitable sized
1 |container under drain 1.0 Drain pan|1-pc
hose.
2 Open the drain valve cap 2.0
at the bottom of the tank.| <
3 |Open the filler cap. 0.5 Cafution: Obfjerve
T safety procedures
Connect the drain hose A at aIIXciﬁ'\es.
4 |and drain off any 4.0
sediment. - .
_| Visual Inspection-__|
Disconnect the drain hose LA obser\ée safety
5 |and install the valve cap | 2.0 procedures
again.
6 |Close the filler cap. 0.5
TOTAL| 10.0

>5 s ;u}\ Tools Materials
2E Activity B2 No. No.
<3 B € |Tool Class| of | Material | of
~ Unit unit
1 Wait until the engine and 3.0
radiator cool down. )
Open the radiator cap : _
2 and drain valve. 1.0 Drain pan (1-pc
Flush the cooling system
3 |by running fresh water 3.0 Soft water
thru the radiator.
Securely close the drain
4 valve. 0.5
Fill the radiator with the Soft water
proper mixture of coolant 70%
5 and water. Fill the .
reservoir tank to level. 3.0 Anti-freeze
Tightly close the radiator solution
and reservoir tank. 30%
Start the enginelz and Caution: Observe
warm it up until it safety procedures
6 reaches normal 3.0 A at all times.
temperature. |
Visual Inspection-—]
7 Check the drain valve for 0.5 o0 observe safety
possible leaks. ) procedures
l l
TOTAL| 14.0
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IMPORTANT: Take care of filters/oil/liquids in an environmentally

safe way.
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.7 Fuel system:
air bleeding

NOTE: Air must be bled out the fuel injection system whenever the
machine runs out of fuel while the engine Is running.

Maintenance Activity:

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.8 Hydraulic system:

Maintenance Activity: releasing pressure

>0 sy Tools Materials

= E Activity c2 No. No.

<z A E |Tool Class| of | Material | of
Unit unit

Turn priming pump
1 |counterclockwise to
unlock the plunger.

oy
o

Push priming pump until
2 |a heavy resistance can be| 3.0
felt in the priming pump.

1 Caution: Observe _

Push priming pump fully A sztafeltlyt_procedures
3 |and turn it clockwise to | 1.0 at ail imes.

lock the plunger. |

Visual Inspection- ]
o0 observe safety
procedures

4 Start the engine and let it 3.0
run idle for 3 minutes. )

5 If the engine is difficult to 50
start, repeat (1) to (3) )

6 |Check for any leaks. 1.0

TOTAL| 14.0

IMPORTANT: Do not attempt to start the engine under any
circumstances until the air in the system has been bled out completely,
otherwise the injection pump can be seriously damaged.
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>5 =i Tools Materials
£33 55
ZE Activity c2 No. No.
<z A E |Tool Class | of | Material | of
Unit unit
Place attachment on the
1 |ground and shut down 5.0
engine.
After engine is shut
2 down, turn ignition key to 0.25
running position (Do not | =*
start engine).
Keep the control lockout
lever up (unlocked
3 |position) and move all 1.0 Caution: Observe
control levers and pedals ) Q safety procedures
to release main system at all times.
pressure from all lines. | |
Turn ignition key to off Visual Inspection-
position. Remove the key { & ] observe safety
4 |and tag the machineto ~ | 1.0 procedures
indicate that the unit is
under service.
5 Lower the control lockout 1.0
lever (locked position). )
Press the pressure relief
valve located on the
6 |hydraulic tank breather 1.0
valve to release tank
pressure.
TOTAL| 9.25

IMPORTANT: Release the internal pressure of the tank and hydraulic
lines before removing any components of hydraulic system. Otherwise leakage
may cause high pressure to build up in the hydraulic circuit. If the work cannot
be completed within a short time after the system was released, the system
pressure must be released again.
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

4.9 Hydraulic oil level:
check

NOTE: When refilling the oil, use the same oil as the system is filled
with.

Maintenance Activity:

4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

Maintenance Activity: 4.10 Machine set-up for maintenance:

»?E .E g Tools Materials
ZE Activity ® 2 No. ~ [No.
85 SE Tool Class| of | Material | of
=z aRS) Unit unit
1 Park the machine in 1.0
service position. )
Move the control lockout
2 lever down to lock the 1.0

system securely and stop
the engine.

Open the side door on the
right side of the machine
and check the oil level in
3 [the sight gauge. If the 2.0
level is in the center of
the gauge, the level is
correct.

If the level if low,
-press breather to release | 0.5
Eﬂg |tgtnekrna| pressure at A safety procedures
-unscrew the bolts 2.0 at all times.

4 | -remove the cover and 2.0

Caution: Observe

spring Visual Inspection-
-top up the oil. Top up 5.0 @ ® || observe safety
the oil efficiently press air procedures
breather again
-check the level. 1.0
If the level is normal,

5 |clean the dismantled 0.25 Drain pan |1-pc

parts and install.

If the level is high,
-place a suitable sized 1.0
contained under the
hydraulic tank
-remove the protecting | 1.0
6 |cap and attach drain hose
which is the same hose as
that used for draining
engine oil

-drain the oil into a 5.0
container.

TOTAL| 21.75
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primary work
.@g 5 g Tools Materials
S Activity ®2 No. No.
<23 A E |Tool Class| of | Material | of
~ Unit unit
Park on firm, level
1 ground. ' 2.0
2 |Lower bucket to ground.| 1.0
AIIowfengine to run at
3 |idle. If this is not done, | 5.0 .
heat surge may occur. : __ESfZ?y?r;;'rg:%?jeJ:ees
Shut engine down and at all times.
4  |remove the starter 0.25 | |
switch. Visual Inspection-
® ® [ observe safety —
Set level on lock procedures
5 o 0.5
position.
Before starting
6 maintenance work, hang 1.0
up a tag on cap door or '
work lever.
TOTAL| 9.75
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4.0 Routine Maintenance to be performed by Road
Grader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Road Grader
DPWH Property Code: N1

Maintenance Activity: 4.11 Radiator, oil cooler and condenser
) fins (cooling system): clean

NOTE: Wear safety goggles or a face mask. Do not use steam to clean
the air conditioner condenser.

>5 sy Tools Materials
é'g Activity T2 No. No.
<3 A € | Tool Class | of | Material | of
~ Unit unit
Remove any mud or dust
1 attached to the radiator 5.0 Pressurized 1-pc
fins and oil cooler fins | air cleaner |*P
with compressed air.
Clean radiator and oil
2 cooler with compressed 5.0 Pressurized 1-pc
air after detaching the Y | air cleaner [+
clogging nets.
Clean the gap between
3 oil cooler and radiator 50 Pressurized 1-pc
with compressed air after | =~ | air cleaner P
opening engine hood.
Clean the radiator with
4 compressed air after 5.0 Pressurized 1-pc
detaching the air Y | air cleaner [+
conditioner.
Check the rubber hose Caution: Observe
5 for wear and cracks. If 5.0 safety procedures
damaged, replace it. ) at all times.
Check loose hose clamps. | | ‘
TOTAL| 25.0

IMPORTANT: When using compressed air keep the nozzle at a safe
distance from the fins to prevent any damage. If the fins are damaged, this
may cause leakage or overheating. Under dusty environment conditions, check
it more often regardless of the maintenance interval.
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5.0 VIBRATORY ROLLER

Routine Maintenance to be performed
by Vibratory Roller Operator

who had completed the

TESDA core competencies standards
for heavy equipment operation
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5.0 Routine Maintenance to be performed by 5.0 Routine Maintenance to be performed by

Vibratory Roller Operator who had completed the Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Vibratory Roller Vibratory Roller
DPWH Property Code: Z18 DPWH Property Code: Z18

. , 5.1 Air filter cartridge: i ity 5.2 Before starting:
Maintenance Activity: replace 9 Maintenance Activity: checkpoints
>5 se Tools Materials _ PN Tools Materials
£2 .y £< 28 5%
5 E Activity ©e No. No. s a Activi =g
<2 A E | Tool Class | of | Material | of FE ctivity c2 No. ~|No.
= Unit unit <= A € | Tool Class | of | Material | of
~ Unit unit
1 Switch off diesel engine 1.0
and remove ignition key. | ~* Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
Allow machine to cool procedures
2 (tj il untder p f 30°C 10.0 Cafu pon: Obsaerve Check and retighten nuts
emperature o ' safety procedures -
(86‘PF). A s aIIytiﬁ"les. 2 |2nd bolts. 3.0 | Wrench |1-pc
- Pliers,
3 _|Fold up clip. 3.0 3 |Check electric wiring. 3.0 | Electrical |1-pc
4 |Remove dust container. | 3.0 tape
— _ 4 (Check and supply 3.0 DO3 fluid
5 [Clean the inside of the 3.0 |Pressurized | 1- coofant.
dust collector. air cleaner | unit . Check and supply engine 30 Engine ol
6 Replace the air filter 2.0 Air filter 1-pc oil.
cartridge. ) cartridge P
6 |Check and supply fuel. 3.0
7 Re-assemble in reverse 50
order. ) 7 Drain water and sediment 3.0
of fuel tank. :
TOTAL 27.0 8 Check and supply 3.0
brake fluid. :
- Visual Inspection-—
g [Check steering wheel 1.0 ® @ || observe safety
play. procedures |
10 Check and adjust 5.0

brake pedal travel.

Check and adjust braking
11 12bility. 5.0

Check and adjust parking
12 brake lever travel. 5.0

Check and adjust tire Pressure |, _
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0
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5.0 Routine Maintenance to be performed by 5.0 Routine Maintenance to be performed by

Vibratory Roller Operator who had completed the Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Vibratory Roller Vibratory Roller
DPWH Property Code: Z18 DPWH Property Code: Z18

ina: . . 5.3 Engine coolant level:
Maintenance Activity: 5.2 Before starting: Maintenance Activity: 9

checkpoints check/top-up
NOkTI.-': Correct coolant level: Centre of inspection glass on compensator
tank.
e Tools Materials Only check the coolant level when the engine is cold.
Z8 Sg = = Tools Materials
2E Activity B2 No. No. 28 B sg
<2 A E | Tool Class | of | Material | of gE Activity SE No. ) No.
~ Unit unit <3 A € |Tool Class| of | Material | of
~ Unit unit
15 |Check lamps. 1.0 1 [Switch off diesel engine | 4 o
and remove ignition key. )
16 |Check horn. 1.0 Visual Inspection- J 4
17 lcheck exhaust I Lo (X ) _'gfgg‘éirséifety 1 In case of a Ia%ck of
€CK €xhaust gas color. . coolant, only fill up - L
- 5 |coolant in the specified Vlt;sual Insp;_ecnon
18 |Check instruments. 1.0 concentration through @@ | o Ser\ée safety
heck J filling opening at the procedures
Check previous day's compensator tank.
19 defects. 1.0 | Log Book
In case of bigger coolant
20 [Check door lock. 3.0 3 |losses, troubleshoot to
eliminate cause.
Check wiper, window Visual Inspection- TOTAL| 1.0
21 | Vasher and defroster. 2.0 @ o | observe safety
procedures ]
Inspect float position of
22 water separator. 2.0
TOTAL| 56.0
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5.0 Routine Maintenance to be performed by 5.0 Routine Maintenance to be performed by

Vibratory Roller Operator who had completed the Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Vibratory Roller Vibratory Roller
DPWH Property Code: Z18 DPWH Property Code: Z18

5.4 Engine coolant: 5.4 Engine coolant:

Maintenance Activity: Maintenance Activity:

change change
NOTE: Correct coolant level: Centre of inspection glass on
compensator tank. Tool Materials
— c n
_ o Tools Materials g g sg
28 S8 £E Activity £2 No. No.
% E Activity g2 No. No. <z A E |Tool Class | of | Material | of
<z A E | Tool Class | of | Material | of Unit unit
Unit unit
Fill in coolant in the
1 Switch off diesel engine 1.0 compensator tank until it
and remove ignition key. ) 10 |runs out of the rI'llollow— 2.0 Coolant
core screw on the engine
Open sealing cap at the Visual Inspection- block. g
2 compensator tank. 0.5 e OPosgé‘éﬁ rsgfety
P — 11 Tighten the hollow-core 1.0 Screw 1-pC
Remove the drain plug screw. ) driver P
3 from the radiator and 0.5
discharge the coolantin a| ™ Top-up coolant to the
provide receptacle. 12 |center of the inspection | 1.0 Coolant
- glass.
Dismount lower coolant
4 Egggg?idngsgh;r?v?ded 1.0 g(rzlr\?e\,\rl 1-pc DJ:ri]n 1-pc 13 [Close the filling opening | ; Sealing |, -
receptacle. with the sealing cap. : cap
Tighten drain plug and Screw Start the diesel engine
5 |[install coolant hose to the| 2.0 driver | 17PC 14 |until it reaches operating | 1.0
connection piece. temperature.
Visual Inspection-—]
Loosen up vent screw on . . .
6 [the radiator in 2 turns 1.0 g(rzlrveg‘r’ 1-pc 15 SWétCh off diesel _engLne 1.0 (X oi?ggé\éﬁrséasfety
(do not remove). and remove ignition key. p
Open the hollow-core Check COOl_ant level .When
7 screw of the bleed p|pe 1.0 16 [the motor is cold. Fill up 1.0
at the engine block by 2 . as necessary.
turns (do not remove). TOTAL 19.0
Fill in coolant in the
compensator tank until
8 coolant runs out of the 3.0 Coolant
vent screw.

9 Tighten vent screw at the 1.0 Screw
radiator. : driver
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5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Vibratory Roller
DPWH Property Code: Z18

. s 5.5 Engine oil level:
Maintenance Activity: check

NOTE: Position the vehicle on a level surface. The best time to check
the oil level is before operating the engine or about 30 minutes after stop of
engine.

5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed
the TESDA core competencies standards for
heavy equipment operation

Vibratory Roller
DPWH Property Code: Z18

Maintenance Activity: 5.6 Filter for sprinkling:

clean
Z8 Eg Tools Materials
8E Activity -] e— No.
<= BE| oo | of [Material| of
Unit unit

1 Switch off diesel engine
and remove ignition key.

—
o

Unscrew filter head at the
water tank and remove it
2 together with the 5.0 Screw

pressure spring (observe | =~ | driver
gasket ring on filter
head).

1-pc

3 Clean filter. Insert with 1.0
pressure spring. :

4 Re-assemble in reverse 1.0
order. :

TOTAL| 8.0

>5 SQ Tools Materials
28 55
£E Activity c2 No. No.
<z A E |Tool Class | of | Material | of
Unit unit
Wipe the level gauge with
a clean cloth, insert it
into the level gauge guide
and remove the gauge to _
1 check the oil level. The oil 1.0 Rag 1-pc
level should be between
Fulland Low inscribed
lines.
If the level is low, add
2 |engine oil through the 1.5 EO3gAE Iitler
filler cap.
If contaminated engine oil ) )
is obvious when checking Visual Inspection-
3 [the oil level, replacethe” | 1.0 | @ @ observe safety
engine oil irrespective of procedures
the service intervals.
TOTAL| 3.5

IMPORTANT: If the level oil is checked when the engine is stopped
before sufficient rise of oil temperature, the detected level will be lower than
the actual level because some oil accumulation in the engine does not flow
back into the oil pan.
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5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Vibratory Roller
DPWH Property Code: Z18

5.7 Hydraulic oil level:
check/fill

NOTE: Check only when the engine is cooled down to approximately
20°C (68 °F). Correct the oil level is on the center of inspection glass.

Maintenance Activity:

5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Vibratory Roller
DPWH Property Code: Z18

Maintenance Activity: 5.8 Hydraulic oil and ventilation filter:

>5 sye Tools Materials
2E Activity E No. No.
<2 AE |Tool Class | of | Material | of
~ Unit unit
1 Switch off diesel engine 2.0
and remove ignition key. )
If the oil level is too low, z)/g,:earl\énggggon-—
fill in appropriate oil ee procedures
through filling opening.
In case of bigger oil
losses, troubleshoot and
eliminate the cause.
TOTAL| 2.0
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change
_é‘_ﬂg 5 :(qn; Tools Materials
2 E Activity B2 No. | No.
<23 2 € |Tool Class| of | Material | of
— Unit unit
1 Switch off diesel engine 2.0
and remove ignition key. )
Allow machine to cool
2 |down under a temperature(10.0
of 30°C (86°F).
Unscrew oil drain screw
down on the oil tank and Screw
3 |discharge the used oil. 2.0 driver 1-pc
Drain into a provided
receptacle.
Remove the ventilation i
4 [filter and replace it witha | 3.0 Ve?ﬁ'tlg;f'on 1-pc
new filter.
Screw in oil drain screw Screw
> fand tighten. 200 Yriver |1-PC
Fill in specified oil through
6 filling opening to the 3.0 Hydraulic
center of the inspection : oil
glass.
Start the diesel engine,
actuate drive lever with
low engine speed until the
7 |drive activates. Actuate 5.0
the steering pipes and
hoses that are filled with
oil and purged.
Check the oil level of the
diesel engine with the Visual Inspection-
8 engine at a standstill. If 2.0 @ @ | observe safety
necessary, fill up to the ' procedures
center of the inspection
glass.
9 Check the hydraulic 1.0
system for leaks. )
TOTAL| 30.0
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5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Vibratory Roller
DPWH Property Code: Z18

5.9 Pivoted bearing and steering

Maintenance Activity : cylinder bolt: lubricate

NOTE: Secure machine against rolling away.
Prior to maintenance work, apply the safety strut in the hazard area.

5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Vibratory Roller
DPWH Property Code: Z18

Maintenance Activity: >-10 Radiator:

.@E‘ 5 g Tools Materials
2E Activity ©2 No. No.
<2 A€ | Tool Class | of | Material | of
~ Unit unit
1 Switch off diesel engine 2.0 Lubricating 1-nc
and remove ignition key. ) gun P
Lubricate the lubrication —
2 |nipple for pivoted 5.0 I'Ubr'ﬁﬂt'ng 1-pc
bearing. 9
Caution: Observe
A safety procedures
Lubricate the lubrication at all times.
3 |nipple for steering 5.0 o |
cylinder bolt (2 nipples). VLsuaI I”SPFCUO”'
@ @ |observe safety
procedures
l L
TOTAL| 12.0
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check
- =S Tools Materials
23 y 58
= E Activity © 2 No. No.
<3 A€ | Tool Class | of | Material | of
~ Unit unit
1 Switch of diesel engine 1.0
and remove ignition key. :
Allow machine to cool
5 |down under a 10.0 ] |
temperature of 30°C . Visual Inspection-
(86°F) @ @ | observe safety
procedures —
Check the cooling fins of
the radiator for
contamination. If the
3 |cooling unit is 5.0
contaminated, it must be
cleaned thoroughly and
immediately.
Clean the radiator Pressurized
4 |carefully with a high 5.0 water 1-pc
pressure cleaner. cleaner
TOTAL| 21.0
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5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Vibratory Roller
DPWH Property Code: Z18

5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Vibratory Roller
DPWH Property Code: Z18

5.11 Spray nozzles: 5.12 Water separator:

Maintenance Activity: Maintenance Activity:

clean drain
>5 sy Tools Materials NOTE: Risk of injury due to fire and explosion. Catch spilling fuel or
= .g Activity =5 No. No. water sump and do not allow to seep away into the ground.
83 ‘5-% Tool Class | of | Material | of
= oL Unit unit — ,
>5 0 Tools Materials
1 Switch off engine and 1.0 = -g Activity 25 No No
tnit =} O e . .
remove ignition key. <3 A'E | Tool Class | of |Material | of
Loosen the cap nut and Unit unit
2 |remove it together with 1.0 .
sprinkler nozzle and filter. 1 |Open drain valve. 1.0
Remove the filter and the 2 Allow water sump to drain 5.0 Drain 1-
3 |sprinkler nozzle from the | 2.0 Visual T : off. ) pan pc
cap nut and clean. oE:earvengg%tt;on-
4 |Unscrew the cap nut. 1.0 oo "I procedures N 3 |Close drain valve. 1.0
5 Remove valve insert and 1.0 TOTAL| 7.0
membrane. :
; B IMPORTANT: To avoid damage to the diesel engine, the water
6 ;I]lésg E«?ﬁkngussl,ngtgvnfh 3.0 separator must be drained at the drain valve depending on the water content
switcﬁed ong Y ' in the fuel. If the fuel has a high water content, the water separator must be
: drained more often.
Re-assemble in reverse
7 order. 5.0
TOTAL| 14.0
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5.0 Routine Maintenance to be performed by
Vibratory Roller Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Vibratory Roller
DPWH Property Code: Z18

Maintenance Activity: 5.13 Water sprinkling unit:

clean
é‘g 5 g Tools Materials
2E Activity ®2 . Nof. | N?:.
g3 3= | Tool Class | of | Material | o
<= ok Unit unit
1 Switch off engine and 1.0 . . 6-0 LOADER
remove ignition key. Routine Maintenance to be performed
Remove the valve. Insert by Loader Operator
h b ]
the membrane as well as
2 [the sprinkler nozzles with | 2.0 WhO had Cpmpleted the
filter in the sprinkler TESDA core competencies standards
nozzle housing. for heavy equipment operation
Unscrew filter head at the
waterhtank ak?dhremove it S
together with the crew _
3 pressure spring (observe 2.0 driver 1-pc
gasket ring on filter
head).
4 Pull the filter. Insert it 1.0
from the water tank. )
Clean water tank .
5 thoroughly with pressure 5.0 Prevsvsalégrzed 1-pc
washer (if available) or ) cleaner P
water jet.
- Pressurized
Flush the sprinkler nozzle _
6 housings and the hoses. 3.0 C‘llgcneér 1-pc
Re-assemble in reverse
7 order. 5.0
TOTAL| 19.0
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6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.1 Accumulator:

Maintenance Activity: handling and releasing pressure

6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.2 Before starting:

Maintenance Activity: checkpoints

— Tools Materials
2z S8
- Activi 85
S ctivity SE No. ~|No.
<= A € | Tool Class | of | Material | of
~ Unit unit
1 Lower the attachment 1.0
completely to the ground.| ~
2 Keep all the attachments, 1.0
such as hammer, closed. )
After turning off the
3 |engine, turn the ignition | 1.0
key to running position.
Move the control lockout
4 |lever up to unlock the 1.0
hydraulic system.
- Caution: Observe -
To release the pressure in A safety procedures
the control circuits and at all times.
accumulatlor, move c’jche | |
5 |operating levers an 1.0 : i
pedals forward/reward XE:;%”EEF;&W
and left/right to their ( &

respective end positions. procedures

6 Turn the ignition key to 1.0
stop position. :

Move the control lockout

7 lever down to lock the 1.0
hydraulic system '

securely.

To release the pressure
completely, loosen the

hose connection slowly
8 |when you disconnect the | 1.0
accumulator. Step aside
in this case as oil should
spurt out.

TOTAL| 8.0

IMPOTANT: The accumulator is charged with highly pressured
nitrogen gas. Handle it with care. Otherwise, it can cause serious accidentals or
injuries.
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- Tools Materials
Z0 58
sa - =
B € Activity Cc No. No.
<=2 A€ | Tool Class | of | Material | of
~ Unit unit
Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
procedures
Check and retighten nuts
Pliers,
3 |Check electric wiring. 3.0 | Electrical |1-pc
tape
Check and supply .
4 | oolant. 3.0 DO3 fluid
5 girlleck and supply engine 3.0 Engine oil
6 |Check and supply fuel. 3.0
7 Drain water and sediment 3.0
of fuel tank. :
Check and supply
8 lbrake fluid. 3.0
- Visual Inspection-—
g [Check steering wheel 1.0 ® @ || observe safety
play. procedures |
Check and adjust
10 brake pedal travel. 5.0
Check and adjust braking
11 12bility. 5.0
12 Check and adjust parking 5.0
brake lever travel. :
Check and adjust tire Pressure |, _
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0
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6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment

operation

Loader
DPWH Property Code: L2

Maintenance Activity:

6.2 Before starting:

checkpoints

6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.3 Engine ail level:

Maintenance Activity: check/top-up

— Tools Materials
Z0 sd
S Qa . E=h =
gE Activity oe No. No.
<2 A € | Tool Class | of | Material | of
~ Unit unit

Caution: Observe
safety procedures
at all times.

| |

Turn on the engine until

1 |it reaches operating 3.0 A
temperature.

Turn off the engine. Wait
2 for a few minutes for the 5.0

oil to drain back into the )
oil pan.

Visual Inspection-
o0 observe safety
procedures

Visual Inspection-
o0 observe safety
procedures

3 Pull out the dipstick and 0.5
wipe it with clean cloth. )

- Tools Materials
Pk &9
=2 i 25
S E Activity Ce No. No.
<2 A'E | Tool Class | of | Material | of
~ Unit unit
15 |Check lamps. 1.0
16 |Check horn. 1.0 Visual Inspection-
@ @ —robserve safety —
17 |Check exhaust gas color. | 1.0 procedures
18 [Check instruments. 1.0
Check previous day's
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0
Check wiper, window Visual Inspection-
21 | Vasher and defroster. 2.0 @ @ | | observe safety
procedures ]
Inspect float position of
22 water separator. 2.0
TOTAL| 56.0
74

Insert the dipstick and
pull it out again. It should
be between the Hjghand
4 Low mark. If the oil is 2.0 Screw
below the Low mark, ) driver
remove the ail filler cap
and pour recommended

1-pc| SAE 30 liter

oil.
: : Visual Inspection-
5 5%:5?%:(‘( oil level with 0.5 o0 observe safety

procedures

TOTAL| 11.0
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6.0 Routine Maintenance to be performed by 6.0 Routine Maintenance to be performed by

Loader Operator who had completed the TESDA Loader Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Loader Loader
DPWH Property Code: L2 DPWH Property Code: L2

6.4 Engine coolant: 6.4 Engine coolant:

Maintenance Activity: Maintenance Activity:

change change
NOTE: Wait until the engine and radiator cool down.
> S 10,,: Tools Materials
5 cw Tools Materials £3 gy
£3 S8 =€ Activity E 2 No. No.
EE Activity Ce No. of No. <3 A E | Tool Class | of | Material | of
<= a £ | Tool Class L(J)ﬁi(t) Material | of ~ Unit unit
unit
Start the engine and
Open the heater water warm it up untilit
cock. reaches normal operating
) o temperature. Then race
Manual air conditioning: 6 [the engine 2 or 3times |20.0
move the temperature under no load.
control lever to 2.5 Watch the coolant
1 |maximum hot position. Caution: Observe temperature gauge for
Automatic air A safety procedures signs of overheating.
conditioning: turn the at all times.
ignition switch On and ) |
move the temperature | 2.5 Stop the engine after it Visual Inspection-
control lever to the completely cools down. o0 observe safety
maximum hot position. 5 [Refill the radiator upto | ¢ procedures
the filler opening. Fill the )
reservoir tank up to this
Open the radiator cap maximum Ievel.p
and drain valve. Open ; )
2 [the drain plug on the 5.0 I\\//\I/(r)grlisg 1-pc Dr:rl]n 1c
engine block for the pan | p Check the drain valve
diesel engines. g |(and drain plug for diesel | 4
- engines) for any sign of )
Flush the cooling leaks.
3 system by running 5.0 Pressurized 1
fredsh water through the| =+~ | water hose |assembly TOTAL| 62.0
radiator. )

Securely close the drain
4 |valve (and drain plug 1.0
for diesel engines).

Visual Inspection- |
Fill the radiator with the o0 observe safety
proper mixture of procedures
coolant and water. Fill
5 [the reservoir tank up to|10.0
the maximum level.
Then install the radiator
cap.
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6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

Maintenance Activity:

6.5 Engine coolant level:
check/top-up

6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.6 Fuel tank:

Maintenance Activity: drain

NOTE: If the machine is run with fuel of low quality, the fuel tank
needs to be drained.

Z3 s Tools Materials

5 E Activity ©2 No. No.

<2 A& € | Tool Class | of | Material | of
~ Unit unit

Place a suitable sized
1 |container under drain
hose.

=
o

Drain pan|1-pc

2 Open the drain valve cap 2.0
at the bottom of the tank.| <

3 |Open the filler cap. 0.5 Cafution: Obfjerve
T safety procedures
Connect the drain hose A at aIIXciﬁ'\es.
4 |and drain off any 4.0
sediment. . .
_| Visual Inspection-__|
Disconnect the drain hose (& ] obser\ée safety
5 |and install the valve cap | 2.0 procedures
again.
6 |Close the filler cap. 0.5
TOTAL| 10.0

bg 5 g Tools Materials
= Activi ® 2 No. No.
8§ ty S-E |Tool Class| of | Material | of
<= oE Unit unit
1 Wait until the engine and 3.0
radiator cool down. :
Open the radiator cap : _
2 and drain valve. 1.0 Drain pan (1-pc
Flush the cooling system
3 |by running fresh water 3.0 Soft water
thru the radiator.
Securely close the drain
4 valve. 0.5
Fill the radiator with the Soft water
proper mixture of coolant 70%
5 and water. Fill the .
reservoir tank to level. 3.0 Anti-freeze
Tightly close the radiator solution
and reservoir tank. 30%
Start the enginelz and Caution: Observe
warm it up until it safety procedures
6 reaches normal 3.0 A at allytiﬁ'les.
temperature. | |
. Visual Inspection- |
7 Check the drain valve for 0.5 Y observe safety
possible leaks. ) procedures
| |
TOTAL| 14.0
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IMPORTANT: Take care of filters/oil/liquids in an environmentally
safe way.
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6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.7 Fuel system:
air bleeding

NOTE: Air must be bled out the fuel injection system whenever the
machine runs out of fuel while the engine Is running.

Maintenance Activity:

6.0 Routine Maintenance to be performed by
Loader Operator who had completed the TESDA
core competencies standards for heavy equipment
operation

Loader
DPWH Property Code: L2

6.8 Hydraulic system:

Maintenance Activity: releasing pressure

>0 sy Tools Materials

= E Activity c2 No. No.

<z A E |Tool Class| of | Material | of
Unit unit

Turn priming pump
1 |counterclockwise to
unlock the plunger.

oy
o

Push priming pump until
2 |a heavy resistance can be| 3.0
felt in the priming pump.

1 Caution: Observe _

Push priming pump fully A sztafeltlyt_procedures
3 |and turn it clockwise to | 1.0 at ail imes.

lock the plunger. |

Visual Inspection- ]
o0 observe safety
procedures

4 Start the engine and let it 3.0
run idle for 3 minutes. )

5 If the engine is difficult to 50
start, repeat (1) to (3) )

6 |Check for any leaks. 1.0

TOTAL| 14.0

IMPORTANT: Do not attempt to start the engine under any
circumstances until the air in the system has been bled out completely,
otherwise the injection pump can be seriously damaged.
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>5 5y Tools Materials
2E Activity B2 No. No.
<z A€ |Tool Class | of | Material | of
~ Unit unit
Place attachment on the
1 |ground and shut down 5.0
engine.
After engine is shut
2 down, turn ignition key to 0.25
running position (Do not | =*
start engine).
Keep the control lockout
lever up (unlocked
3 |position) and move all 1.0 Caution: Observe
control levers and pedals A safety procedures
to release main system at all times.
pressure from all lines. | |
Turn ignition key to off Visual Inspection-
position. Remove the key [ X ) observe safety
4 |and tag the machine to 1.0 procedures
indicate that the unit is
under service.
5 Lower the control lockout 1.0
lever (locked position). )
Press the pressure relief
valve located on the
6 |hydraulic tank breather 1.0
valve to release tank
pressure.
TOTAL| 9.25

IMPORTANT: Release the internal pressure of the tank and hydraulic
lines before removing any components of hydraulic system. Otherwise leakage
may cause high pressure to build up in the hydraulic circuit. If the work cannot
be completed within a short time after the system was released, the system
pressure must be released again.
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6.0 Routine Maintenance to be performed by 6.0 Routine Maintenance to be performed by

Loader Operator who had completed the TESDA Loader Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Loader Loader
DPWH Property Code: L2 DPWH Property Code: L2

6.9 Hydraulic oil level:
check Maintenance Activity:

NOhTE: When refilling the oil, use the same oil as the system is filled
with.

6.10 Machine set-up for maintenance:
primary work

Maintenance Activity:

Tools Materials

No. No.
Tool Class| of | Material | of
Unit unit

Tools Materials

No. No.
Tool Class| of | Material | of
Unit unit

Activity

Duration
(minutes)

Flo]
=€ Activity
|8 ]
<=

Duration
© | (minutes)

Activity

Number

1 Park the machine in
service position.

—

1 Park on firm, level

g
o

ground.

Move the control lockout

2 lever down to lock the
system securely and stop

the engine. AIIowfengine to run at
Open the side door on the 3 |idle. If this is not done, | 5.0 .

right side of the machine heat surge may occur. g:flgcly?r[l).rg:%?jel,mees
and check the oil level in A-_at all times.

3 [the sight gauge. If the 2.0 Shut engine down and
level i% in%hegcenter of 4 |remove the starter 0.25 | |

the gauge, the level is switch. Visual Inspection-
correct. ® @ [ observe safety —

Set level on lock rocedures
5 position. 0.5 P

=
o

Lower bucket to ground.

=
o
N

If the level if low,

-press breather to release | 0.5 Caution: Observe

Eﬂg fcgtnekr nal pressure at /N | safety procedures Before starting

i maintenance work, han
-unscrew the bolts 2.0 at all times. 6 up a tag on cap door org 1.0
4 |-remove the coverand | 2.0 n | work lever
spring Visual Inspection- :

-top up the oil. Top up 5.0 [ X ) observe safety
the oil efficiently press air procedures TOTAL| 9.75
breather again

-check the level. 1.0

If the level is normal,
5 |clean the dismantled 0.25 Drain pan |1-pc
parts and install.

If the level is high,
-place a suitable sized 1.0
contained under the
hydraulic tank
-remove the protecting | 1.0
6 |cap and attach drain hose
which is the same hose as
that used for draining
engine olil

-drain the oil into a 5.0
container.

TOTAL| 21.75
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6.0 Routine Maintenance to be performed by 6.0 Routine Maintenance to be performed by

Loader Operator who had completed the TESDA Loader Operator who had completed the TESDA
core competencies standards for heavy equipment core competencies standards for heavy equipment
operation operation
Loader Loader
DPWH Property Code: L2 DPWH Property Code: L2

6.11 Radiator, oil cooler and condenser 6.12 Travel reduction device oil level:

Maintenance Activity: Maintenance Activity:

fins (cooling system): clean check
NOTE: Wear safety goggles or a face mask. Do not use steam to clean — | ial
the air conditioner condenser. >5 X0 Tools Materials
ZE Activity 82 <ot clase | wateriar |
. cw Tools Materials 55 5= | Tool Class | o aterial | o
23 - 25 <= aE Unit unit
= S Activity O No. ~|No.
<z A €| Tool Class | of | Material | of 1 [Check machine is on firm | 4 o
~ Unit unit level ground. )
Remove any mud or dust ] Rotate the track until
1 attached to the radiator 5.0 Pressurized 1-pc 2 |ports (1 thru 3) are in 5.0
fins and oil cooler fins Y| air cleaner [*7P their proper position.
with compressed air.
Slightly loosen fill plug to
Clean radiator and oil 3 222;’\’ epressurlzed arr 3.0
5 |cooler with compressed | ¢ | Pressurized 1-pc pe.
2;3 afgﬁr ?leettaschlng the air cleaner 4 |Remove oil level plug. 1.0 Visual Inspection-
gging . ® ® .| observe safety _|
Clean the gap between Check oil level. Oil should procedures
3 [|oil cooler and radiator 5. | Pressurized |, 5 |be near the bottom of 0.5
with compressed air after | >-° | air cleaner [~ P the level plug opening.
opening engine hood.
Add oil through the fill
Clean the radiator with 6 |plug opening, if 1.0
4 compressed air after 5.0 Pressurized 1-pc necessary.
detaching the air Y| air cleaner [+
conditioner. 7 Clean and install oil and 3.0
fill plugs. :
Check the rubber hose Caution: Observe -
5 [for wear and cracks. If 50 safety procedures Repeat this procedure on
damaged, replace it. ' at all times. 8 |the other travel reduction
Check loose hose clamps. | ‘ ‘ device.
ToTAL| 25.0 TOTAL| 14.50
IMPORTANT: When using compressed air keep the nozzle at a safe IMPORTANT: The gear oil is very hot after the opgrations. Shut all
distance from the fins to prevent any damage. If the fins are damaged, this systems down and allow them to cool. Before fully removing any motor case
may cause leakage or overheating. Under dusty environment conditions, check inspection port plug etc., loosen the plug slightly to allow pressurized air to
it more often regardless of the maintenance interval. escape.
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7.0 HYDRAULIC CRANE

Routine Maintenance to be performed
by Hydraulic Crane Operator

who had completed the

TESDA core competencies standards
for heavy equipment operation

86

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.1 Air filter cartridge:

replace
>5 sy Tools Materials
29 Sg
ZE Activity c2 No. No.
<3 3 E | Tool Class | of | Material | of
~ Unit unit

Switch off diesel engine

1 and remove ignition key. 1.0
Allow machine to cool
2 down under a . 10.0 Caution: Observe
temperature of 30°C ) {5 safety procedures
(86°F). at all times.
3 |Fold up clip. 3.0
4 [Remove dust container. | 3.0
5 Clean the inside of the 3.0 Pressurized | 1-
dust collector. = | air cleaner | unit
Replace the air filter Air filter |,_
6 cartridge. 2.0 cartridge 1-pc
Re-assembile in reverse
7 order. 5.0
TOTAL| 27.0

87




7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Hydraulic Crane
DPWH Property Code: F4/F5

7.2 Accumulator:

Maintenance Activity: handling and releasing pressure

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed t

he

TESDA core competencies standards for heavy

equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

— Tools Materials
P S8
SE Activi 85
5E ctivity SE No. ~|No.
<= A € | Tool Class | of | Material | of
~ Unit unit
1 Lower the attachment 1.0
completely to the ground. | =
5> [Keep all the attachments, | ;
such as hammer, closed. )
After turning off the
3 |engine, turn the ignition | 1.0
key to running position.
Move the control lockout
4 |lever up to unlock the 1.0
hydraulic system.
- Caution: Observe -
To release the pressure in A safety procedures

the control circuits and
accumulator, move the
5 |operating levers and 1.0
pedals forward/reward
and left/right to their
respective end positions.

at all times.

Visual Inspection-
© @  |observe safety
procedures

. N 7.3 Battery:
Maintenance Activity: check
. Tools Materials
Z0 58
=4 Activi 83 N N
5 E ctivity O 0. ) 0.
<= A€ | ToolClass | of |Material| of
~ Unit unit
Tighten battery cables Caution: Observe
1 and terminals. 0.5 A safety procedures
at all times. 7
Any evidence of corrosion
around the battery posts V\;z?]t(cjar
5 lor terminals should be 2.0 bakin
removed using a solution ) sodag
of household baking soda solution
and warm water.
After thle batte(:jry
terminals are dry, cover it
3 with a light coating of 1.5 Grease
grease.

TOTAL| 4.0

6 Turn the ignition key to 1.0
stop position. '

Move the control lockout

7 lever down to lock the 1.0
hydraulic system :

securely.

To release the pressure
completely, loosen the

hose connection slowly
8 |when you disconnect the | 1.0
accumulator. Step aside
in this case as oil should
spurt out.

TOTAL| 8.0

IMPOTANT: The accumulator is charged with highly pressured
nitrogen gas. Handle it with care. Otherwise, it can cause serious accidentals or
injuries.
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IMPOTANT: Keep the battery clean. Keep the battery clean.
Do not allow battery acid to contact your skin eyes, clothing or paint finish.
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.4 Before starting:
checkpoints

7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.4 Before starting:
checkpoints

— Tools Materials
Z0 68
= Q . =R
5 S Activity Oz No. No.
<=2 A€ | Tool Class | of | Material | of
~ Unit unit
Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
procedures
Check and retighten nuts
Pliers,
3 |Check electric wiring. 3.0 | Electrical |1-pc
tape
Check and supply .
4 | oolant. 3.0 DO3 fluid
5 gﬁ]eck and supply engine 3.0 Engine oil
6 [Check and supply fuel. 3.0
7 Drain water and sediment 3.0
of fuel tank. )
Check and supply
8 Ibrake fluid. 3.0
- Visual Inspection-—
g |Check steering wheel 1.0 oo || observe safety
play. procedures |
Check and adjust
10 brake pedal travel. 5.0
Check and adjust braking
11 \hility. 5.0
12 Check and adjust parking 5.0
brake lever travel. :
Check and adjust tire Pressure |, _
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0
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- Tools Materials
20 53
=2 ivi £S5
5 E Activity Ce No. No.
<3 A'E | Tool Class | of | Material | of
~ Unit unit
15 |Check lamps. 1.0
16 |Check horn. 1.0 Visual Inspection-
@ @ —robserve safety —
17 |Check exhaust gas color. | 1.0 procedures
18 |Check instruments. 1.0
Check previous day's
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0
Check wiper, window Visual Inspection-
21 | Vasher and defroster. 2.0 @ @ | | observe safety
procedures ]
Inspect float position of
22 water separator. 2.0
TOTAL| 56.0
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity: 7.5 Brake and clutch master cylinder oil

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

7.6 During engine warm-up:

Maintenance Activity: checkpoints

= = Tools Materials
20 ey
=€ Activity ®2 No. No.
&3 A € | Tool Class | of | Material | of
~ Unit unit

VLsuaI Inspfection-
observe safety
LA J procedures

1 Walk around inspection
for leaks.

—
o

f f
Check the engine for Report any unusual

2 |noise vibration and 1.0 ? noise immediately.
exhaust gas. | |

Check for the instruments Visual Inspection-
3 and accessories, light, 1.0 ®® observe safety
horn, wiper and oil : procedures
pressure. | |
Check the operation and Visuél Inspectioln-

4 clearance, clutch, brake 2.0 P observe safety

level: top-up
> SQ Tools Materials
2 E g § N N
S5 Activi 5= 0. 0.
<z ty S)é Tool Class | of | Material | of
Unit unit
Open the hood of the
1 vehicle. 0.5
Open the cover of the Visual Inspection-
2 |clutch master cylinder 0.5 o0 observe safety
assembly. procedures
3 Check the fluid on the 0.5 DOT-3 1
cylinder assembly. ) fluid liter
Add fluid on the cylinder
4 |if it is below minimum 1.0
level.
Close the cover of the Visual Inspection-
> |cylinder. ver 0.5 oo || observe safety
procedures
Step on the clutch pedal
6 if its working and look if 3.0
there is any leak on the )
cylinder.
TOTAL| 6.0
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and gear shift lube procedures
points.
Record the result of
1= 1 Yellow 1
5 gl;gilfpomts intheyellow | 2.0| pook | set
TOTAL| 7.0
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7.0 Routine Maintenance to be performed by 7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Hydraulic Crane Hydraulic Crane
DPWH Property Code: F4/F5 DPWH Property Code: F4/F5
. N 7.7 Engine oil level: . N 7.8 Engine coolant level:

Maintenance Activity: check/top-up Maintenance Activity: check/top-up
,@g 5 ’E”: Tools Materials B‘E 5 g Tools Materials
> ivi B5 = =
2E Activity © 2 No No 5 E . Ce
85 5E . . ' Sh=] Activity 3 No. No.
<= aE Tool Class U?]fit Material ucr)]fit <= aE Tool Class| of | Material | of
Unit unit
Turn on the engine until Caution: Observe - - -
1 |it reaches operating 3.0 A safety procedures 1 Wait until the engine and 3.0
temperature. at all times. radiator cool down. :

2 Open the radiator cap 1.0

Turn off the engine. Wait and drain valve.

> Drain pan | 1-pc
2 for a few minutes for the 5.0

Visual Inspection-
o0 observe safety

oil to drain back into the

oil pan. procedures Flush the cooling system
3 |by running fresh water 3.0 Soft water
thru the radiator.
Pull out the dipstick and Visual Inspection- :
3 wipe it with clgan cloth. | 9 (% observe safety 4 Selc urely close the drain | 5
procedures valve.
Fill the radiator with the Soft water
Insert the dipstick and proper mixture of coolant 70%
pull it out again. It should 5 [and water. Fill the 3.0 .
be between the High and reservoir tank to level. : Anti-freeze
Low mark. If the ol is Screw 1 Tightly close the radiator solution
4 lbelow the Low mark, 201 Griver |1PC| SAE30 | jiter and reservoir tank. 30%
rergove the oil filler (c:ja[()j Start the engine and Caution: Observe
and pour recommende 6 [warm it up until it 3.0 A safety procedures
oil. reaches normal : at all times.
temperature. | |
: : Visual Inspection- Visual Inspection-—]
5 §|e;gt1|ecclj<k il level with 0.5 P observe safety 2 |Check the drain valve for | = ©® ® | observe safety
. procedures possible leaks. ) procedures
| |
TOTAL| 11.0 TOTAL| 14.0

IMPORTANT: Oil level should be checked regularly. Operating with
insufficient amount of oil can damage the engine, and such damage is not
covered by warranty. If is normal to add some oil between oil changes or
during the break-in period, depending on the severity of operating conditions.
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7.0 Routine Maintenance to be performed by 7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Hydraulic Crane Hydraulic Crane
DPWH Property Code: F4/F5 DPWH Property Code: F4/F5

7.9 Engine coolant: 7.9 Engine coolant:

Maintenance Activity: Maintenance Activity:

change change
NOTE: Correct coolant level: Centre of inspection glass on
compensator tank. Tool Materials
. >0 =3y
55 < Q Tools Materials 2 'E Activity % % \o No
=€ Vi £5 83 5€ |Tool @ f | Material | of
= g Activity ©2 No. No. <z A E | Tool Class | of aterial | of
<= 3.E | Tool Class | of | Material | of Unit unit
Unit unit
Fill in coolant in the
1 [Switch off diesel engine 1.0 compensator tank until it
and remove ignition key. : 10 |runs out of the hollow- 2.0 Coolant
I core screw on the engine
; Visual Inspection- block.
2 |Cpensealng RANe | 05 || g | fobseme cacy
procedures — 11 [Tighten the hollow-core | ; 5 | Screw |,
Remove the drain plug screw. ) driver
3 from the radiator and 0.5
discharge the coolantin a| ™ Top-up coolant to the
provide receptacle. 12 |center of the inspection 1.0 Coolant
- glass.
Dismount lower coolant
4 hose and discharge 1.0 Screw 1-pc Drain 1-pc Close the filling opening Sealing
coolant into a provided . driver an 13 | : 1.0 1-
receptacle. P P with the sealing cap. cap pc
Tighten drain plug and Screw Start the diesel engine
5 |install coolant hose to the| 2.0 driver | 17PC 14 |until it reaches operating | 1.0
connection piece. temperature.
Visual Inspection-—
Loosen up vent screw on . ) .
6 |the radiator in 2 turns 1.0 ﬁf.rfg\r' 1-pc 15 SWc'ltCh off dlt_ase_lt_engll(ne 1.0 (X ) OEggé‘éﬁrséasf ety
(do not remove). and remove ignition key. p
Open the hollow-core Check coolant level when
5 [screw of the bleed pipe | 4 16 |the motor is cold. Fillup | 1.0
at the engine block by 2 | * as necessary.
turns (do not remove). TOTAL| 19.0
Fill in coolant in the
compensator tank until
8 coolant runs out of the 3.0 Coolant
vent screw.

9 Tighten vent screw at the 1.0 Screw
radiator. : driver
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

7.10 Fuel tank:

Maintenance Activity: drain

NOTE: If the machine is run with fuel of low quality, the fuel tank
needs to be drained.

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

7.11 Fuel system:
air bleeding

NOTE: Air must be bled out the fuel injection system whenever the
machine runs out of fuel while the engine is running.

Maintenance Activity:

Z3 sy Tools Materials

5 E Activity ©2 No. No.

<2 A € | Tool Class | of | Material | of
~ Unit unit

=5 sy Tools Materials

£E Activity o2 No. No.

<z A E |Tool Class| of | Material | of
Unit unit

Place a suitable sized
1 |container under drain
hose.

=
o

Drain pan|1-pc

Turn priming pump
1 |counterclockwise to
unlock the plunger.

=
o

2 Open the drain valve cap 2.0
at the bottom of the tank.| <

Push priming pump until
2 |a heavy resistance can be| 3.0
felt in the priming pump.

1 _Caution: Observe _

3 |Open the filler cap. 0.5 Caution: Observe

A——safety procedures

Connect the drain hose

Push priming pump fully N\ s?feﬁyt_procedures
3 |and turn it clockwise to | 1.0 at all imes.

lock the plunger. |

Visual Inspection- ]

i i fety
Start the engine and let it © @ || observesa
run idle for 3 minutes. | >0 procedures

5 If the engine is difficult to 5.0
start, repeat (1) to (3) )

6 |Check for any leaks. 1.0

at all times.
4 |and drain off any 4.0 I
sediment. . .
_| Visual Inspection-__|
Disconnect the drain hose (& ] obser\ée safety
5 |and install the valve cap | 2.0 procedures
again.
6 |Close the filler cap. 0.5
TOTAL| 10.0

TOTAL| 14.0

IMPORTANT: Take care of filters/oil/liquids in an environmentally
safe way.
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IMPORTANT: Do not attempt to start the engine under any
circumstances until the air in the system has been bled out completely,
otherwise the injection pump can be seriously damaged.
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7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.12 Hydraulic system:
releasing pressure

Activity
Number

Activity

Duration
(minutes)

Tools

Materials

7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.13 Hydraulic oil level:
check

NOTE: When refilling the oil, use the same oil as the system is filled
with.

Tool Class

No. No.
of | Material | of
Unit unit

Activity

Tools

Materials

Duration

No.
Tool Class| of
Unit

Material

No.
of
unit

Place attachment on the
ground and shut down
engine.

i
o

Park the machine in
service position.

© |(minutes)

[y

After engine is shut
down, turn ignition key to
running position (Do not
start engine).

0.25

Move the control lockout
lever down to lock the
system securely and stop
the engine.

1.0

Keep the control lockout
laver up (unlocked
position) and move all
control lavers and pedals
to release main system
pressure from all lines.

1.0

Turn ignition key to off
position, remove the key
and tag the machine to
indicate that the unit -in
under service.

1.0

Caution: Observe
safety procedures
at all times.

Visual Inspection-
—observe safety
procedures

Open the side door on the
right side of the machine
and check the oil level in
the sight gauge. If the
level is in the center of
the gauge, the level is
correct.

2.0

Lower the control lockout
lever (locked position).

1.0

Press the pressure relief
valve located on the
hydraulic tank breather
valve to release tank
pressure.

1.0

If the level if low,

-press breather to release
the internal pressure at
the tank.

-unscrew the bolts
-remove the cover and
spring

-top up the oil. Top up
the oil efficiently press air
breather again

-check the level.

1.0

at all times.

observe safety
procedures

Caution: Observe
safety procedures

Visual Inspection-

If the level is normal,
clean the dismantled
parts and install.

0.25

Drain pan

1-pc

TOTAL

9.25

IMPORTANT: Release the internal pressure of the tank and hydraulic
lines before removing any components of hydraulic system. Otherwise leakage
may cause high pressure to build up in the hydraulic circuit. If the work cannot
be completed within a short time after the system was released, the system
pressure must be released again.
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If the level is high,

-place a suitable sized
contained under the
hydraulic tank

-remove the protecting
cap and attach drain hose
which is the same hose as
that used for draining
engine oil

-drain the oil into a
container.

1.0

1.0

5.0

TOTAL

21.75
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7.0 Routine Maintenance to be performed by 7.0 Routine Maintenance to be performed by

Hydraulic Crane Operator who had completed the Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Hydraulic Crane Hydraulic Crane
DPWH Property Code: F4/F5 DPWH Property Code: F4/F5

7.14 Hydraulic oil and ventilation filter:

Maintenance Activity: 7.15 Machine set-up for maintenance:

change Maintenance Activity: primary work
. =y Tools Materials
S0 ou — :
s .g Activity B85 No. _ No. >5 5 § Tools Materials
23 3 € |Tool Class of | Material | of E'E Activity B2 No. No.
~ Unit unit &3 A'E |Tool Class| of | Material | of
1 chijtch off diesel engli(ne 2.0 ~ Unit unit
and remove ignition key. ) .
_ 1 Park on firm, level 2.0
Allow machine to cool ground.
2 |down under a temperature|10.0
of 30°C (86°F). 2 |Lower bucket to ground.| 1.0
Unscrew oil drain screw Allow engine to run at
down on the oil tank and
; : Screw ; i
3 |discharge the used oil. 20| Griver |1Pc 3 Ir?ég.t I_Iutrhlg '%QOBSSSE’ 5.0 Caution: Observe
Drain into a provided 9 Y : A__safety procedures
receptacle. Shut engine down and at all times.
Remove the ventilation Ventilation 4 |remove the starter 0.25 | |
4 (filter and replace it with a | 3.0 filter 1-pc switch. Visual Inspection-
new filter. ® ® [ observe safety —
5 [Screw in oil drain screw |5 o | Screw |4 o 5 |Set level on lock 0.5 procedures
and tighten. | driver P position.
Fill in specified oil through Before startin
filling opening to the Hydraulic ; g
6 center of the inspection 3.0 oil 6 um;gltt:gagrcleca\:\éoggol:agrg 1.0
glass. work lever.
Start the diesel engine,
actuate drive lever with TOTAL| 9.75
low engine speed until the :
7 |drive activates. Actuate 5.0
the steering pipes and
hoses that are filled with
oil and purged.
Check the oil level of the Visual Inspection-
diesel engine with the @ @ | observe safety
8 engine at a standstill. If 2.0 procedures
necessary, fill up to the )
center of the inspection
glass.
9 |Check the hydraulic 1.0
system for leaks. )
TOTAL| 30.0
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity: 7.16 Power Steering fluid level:

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity: 7.17 Radiator, oil cooler and condenser
’ fins (cooling system): clean

NOTE: Wear safety goggles or a face mask. Do not use steam to clean
the air conditioner condenser.

check
- Tools Materials
28 68
2E Activity ®2 No. No.
<3 3 € [Tool Class| of | Material | of
~ Unit unit
; Caution: Observe
1 Eilrl? é)gglthe engine and 5.0 45 safety procedures
) at all times.
i i
. . Visual Inspection-
2 Check the fluid level in 0.5 °0 observe safety
If the fluid level is below
3 the minimum line, add 15 Steering 1
fluid up to the maximum ) fluid liter
level.
TOTAL| 7.0
104

>5 59 Tools Materials
£ Activi B2
5 E ctivity S No. ~|No.
<= A € | Tool Class | of | Material | of
~ Unit unit
Remove any mud or dust
1 attached to the radiator 5.0 Pressurized 1-pC
fins and oil cooler fins | air cleaner |*P
with compressed air.
Clean radiator and oil
2 cooler with compressed 5.0 Pressurized 1-pC
air after detaching the Y| air cleaner [+ 7P
clogging nets.
Clean the gap between
3 oil cooler and radiator 5.0 Pressurized 1-pC
with compressed air after| ="~ | air cleaner P
opening engine hood.
Clean the radiator with
4 compressed air after 5.0 Pressurized 1-pC
detaching the air Y| air cleaner [+ P
conditioner.
Check the rubber hose Caution: Observe
5 for wear and cracks. If 5.0 safety procedures
damaged, replace it. : at all times.
Check loose hose clamps. | ‘ ‘
TOTAL| 25.0

IMPORTANT: When using compressed air keep the nozzle at a safe
distance from the fins to prevent any damage. If the fins are damaged, this
may cause leakage or overheating. Under dusty environment conditions, check
it more often regardless of the maintenance interval.
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity: 7.18 Radiator:

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity: 7.19 Swing drive unit oil level:

check
z8 5 g Tools Materials
ZE Activity B2 No. No.
<2 A'E | Tool Class | of | Material | of
~ Unit unit
1 Pull out oil dipstick and 1.0
wipe it with a clean cloth. | =
Insert the oil dipstick and
2 : ; 0.5
pull it out again.
Check the oil level. If the Visual Inspection-
3 |level is in the center of C ® ® || observe safety
mark, the level is correct. procedures
If the level is low, top up SAE engine| 1

4 |oil through oil fillet hole | 3.0

to the correct level. oil liter

check
- =3 Tools Materials
23 . 8
= E Activity © 2 No. No.
<3 A€ | Tool Class | of |Material | of
—~ Unit unit
1 Switch of diesel engine 1.0
and remove ignition key. :
Allow machine to cool
 [|down under a 10.0 ) |
temperature of 30°C : Visual Inspection-
(86°F) @ @ | observe safety
procedures —
Check the cooling fins of
the radiator for
contamination. If the
3 |cooling unit is 5.0
contaminated, it must be
cleaned thoroughly and
immediately.
Clean the radiator Pressurized
4 |carefully with a high 5.0 water 1-pc
pressure cleaner. cleaner
TOTAL| 21.0
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If the level is high,
-place a suitable sized
container under drain
valve,

-open the protection cap
of drain valve,

5 | -attach drain hose and 3.0
drain the oil to the
correct level,
-disconnect the drain
hose, and

-close the protecting
cap.

TOTAL| 7.50

IMPORTANT: Always clean around the oil level gauge before checking
the oil level. Dirt in the oil damages the swing drive unit .

It is very important that the oil level is always correct and that it is checked at
operating temperature.

Too little oil may lead to insufficient lubrication of the swing drive unit and
cause costly damage.

Too much oil may lead to oil foaming, and cause the swing drive to overheat.
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity : 7.20 Sediment and water in the fuel

Hydraulic Crane
DPWH Property Code: F4/F5

Maintenance Activity:

7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

7.21 Turbocharger and intercooler
operation: check

NOTE: Turbo engine is a device that produces more power by supplying
sufficient air into the combustion chamber by using the energy of exhaust gas.

Activity
Number

Activity

Duration
(minutes)

Tools Materials
No. No.
Tool Class | of | Material | of
Unit unit

Check the oil level and oil
pressure. Before starting
the engine, measure the
crankcase oil level. As
soon as the engine
starts, check oil pressure
indicator for normal rise.

1.5

Warm the engine up.
After the engine starts,
avoid sudden
acceleration or sudden
start. Enough RPM is
needed before starting
engine until the engine is
warm for 3 to 10
minutes.

3.0

Caution: Observe
safety procedures

at all times.

No staring suddenly and
No accelerating heavily.
If you accelerate heavily,
start suddenly or when
you turnoff the engine
suddenly it may damage
to the engine and
turbocharger parts.

0.5

filter: drain
Tools Materials
3 §8
2'E Activity B2 No. | No.
EE SE Tool Class | of | Material | of
AR Unit unit
If the fuel warning light
comes on while the
engine is running, check
1 |[the fuel filter, turn off the| 2.0 Container|1-pc
engine, then place a
container under the fuel
filter.
Loosen up the drain valve Double end
2 |[for 4 to 5 turns to drain 2.0 | wrench [1-pc
sediment and water03. (10mm)
If water does not drain . :
Visual Inspection-
3 pF?nEﬁ]rly, lTngveuthgnd 2.0 o0 observe safety
5own.g pump up procedures
After the water has been
4 |completely drained, close | 0.5 Rag 1
the drain valve.
5 Bleed any air from the 2.0
fuel system. )
TOTAL| 8.5
108

TOTAL

5.0
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7.0 Routine Maintenance to be performed by
Hydraulic Crane Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

DPWH Property Code: F4/F5

Hydraulic Crane

Maintenance Activity:

7.22 Water separator:
drain

NOTE: Risk of injury due to fire and explosion.
Do not smoke. No open fire.

Do not breathe in fuel vapors.
Catch spilling fuel or water sump, do not allow to seep away into the ground.

> E Ef@\ Tools Materials
ZE Activity B2 No. No.
<2 AE Tool Class | of |Material| of
~ Unit unit
1 |Open drain valve. 1.0
Allow water sump to drain Drain |,_
2 off. 5.0 pan 1-pc
3 |Close drain valve. 1.0
TOTAL| 7.0

IMPORTANT: To avoid damage to the diesel engine, the water
separator must be drained at the drain valve depending on the water content
in the fuel. If the fuel has a high water content, the water separator must be

drained more often.
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8.0 CRAWLER TRACTOR

Routine Maintenance to be performed
by Crawler Tractor Operator

who had completed the

TESDA core competencies standards
for heavy equipment operation
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8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation
Crawler Tractor
DPWH Property Code: L1

8.1 Accumulator:

Maintenance Activity: handling and releasing pressure

8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

Crawler Tractor
DPWH Property Code: L1

Maintenance Activity:

8.2 Before starting:
checkpoints

— Tools Materials
Z0 58
== - =1
EE Activity Ce No. No.
<z A € | Tool Class | of | Material | of
~ Unit unit

1 Lower the attachment 1.0
completely to the ground. | =
2 Keep all the attachments, 1.0

such as hammer, closed.

After turning off the
3 |engine, turn the ignition | 1.0
key to running position.

Move the control lockout
4 |lever up to unlock the 1.0
hydraulic system.

Caution: Observe -
safety procedures
at all times.

To release the pressure in
the control circuits and
accumulator, move the

5 |operating levers and 1.0 - .
pedals forward/reward XE:;%”E?F;&W
and left/right to their [ X ]

respective end positions. procedures

6 Turn the ignition key to 1.0
stop position. '

Move the control lockout

7 lever down to lock the 1.0
hydraulic system :

securely.

To release the pressure
completely, loosen the

hose connection slowly
8 |when you disconnect the | 1.0
accumulator. Step aside
in this case as oil should
spurt out.

TOTAL| 8.0

IMPOTANT: The accumulator is charged with highly pressured
nitrogen gas. Handle it with care. Otherwise, it can cause serious accidentals or
injuries.
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— Tools Materials
Z0 8
= - =Rt
B € Activity Cc No. No.
<=2 A'E | Tool Class | of | Material | of
~ Unit unit
Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
procedures
Check and retighten nuts
Pliers,
3 [Check electric wiring. 3.0 | Electrical |1-pc
tape
Check and supply .
4 | oolant. 3.0 DO3 fluid
5 girlleck and supply engine 3.0 Engine oil
6 [Check and supply fuel. 3.0
7 Drain water and sediment 3.0
of fuel tank. :
Check and supply
8 Ibrake fluid. 3.0
- Visual Inspection-—
g |Check steering wheel 1.0 @@ || observe safety
play. procedures |
Check and adjust
10 brake pedal travel. 5.0
Check and adjust braking
11\ hility. 5.0
12 Check and adjust parking 5.0
brake lever travel. :
Check and adjust tire Pressure |,_
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0
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8.0 Routine Maintenance to be performed by

Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

Crawler Tractor
DPWH Property Code: L1

Maintenance Activity:

8.2 Before starting:
checkpoints

equipment operation

Crawler Tractor
DPWH Property Code: L1

Maintenance Activity:

8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy

8.3 Engine coolant:
change

NOTE: Wait until the engine and radiator cool down.

Activity
Number

Activity

Duration
(minutes)

Tools Materials

No.

Tool Class NO'-Of Material | of
Unit unit

Open the heater water
cock.

Manual air conditioning:
move the temperature
control lever to
maximum hot position.

Automatic air
conditioning: turn the
ignition switch On and
move the temperature
control lever to the
maximum hot position.

2.5

2.5

Caution: Observe
safety procedures
at all times.

- Tools Materials
Pk &9
=2 i 25
S E Activity © =z No. No.
<2 A'E | Tool Class | of | Material | of
~ Unit unit
15 |Check lamps. 1.0
16 |Check horn. 1.0 Visual Inspection-
@ @ —robserve safety —
17 |Check exhaust gas color. | 1.0 procedures
18 [Check instruments. 1.0
Check previous day's
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0
Check wiper, window Visual Inspection-
21 | Vasher and defroster. 2.0 @ @ | | observe safety
procedures ]
Inspect float position of
22 water separator. 2.0
TOTAL| 56.0
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Open the radiator cap
and drain valve. Open
the drain plug on the
engine block for the
diesel engines.

5.0

Monkey
wrench

Drain | 1-

1-pc pan | pc

Flush the cooling
system by running
fresh water through the
radiator.

5.0

Pressurized

water hose |assembly

1

Securely close the drain
valve (and drain plug
for diesel engines).

1.0

Visual Inspection- —

Fill the radiator with the
proper mixture of
coolant and water. Fill
the reservoir tank up to
the maximum level.
Then install the radiator

cap.

10.0

observe safety
procedures
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8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy

equipment operation

Crawler Tractor
DPWH Property Code: L1

Maintenance Activity:

8.3 Engine coolant:

8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Crawler Tractor
DPWH Property Code: L1

8.4 Engine coolant level:

Maintenance Activity:

check/top-up

change
>5 s ’;m; Tools Materials
£3 - =5
5 E Activity oc No. No.
<3 A E | Tool Class | of | Material | of
~ Unit unit
Start the engine and
warm it up until it
reaches normal operating
temperature. Then race
6 [the engine 2 or 3 times | 20.0
under no load.
Watch the coolant
temperature gauge for
signs of overheating.
Stop the engine after it Visual Inspection-
completely cools down. ® @ | observe safety
5 [Refill the radiatorupto | 45 procedures
the filler opening. Fill the )
reservoir tank up to this
maximum level.
Check the drain valve
8 (and drain plug for diesel 1.0
engines) for any sign of :
leaks.
TOTAL| 62.0
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L = Tools Materials
23 S8
gE Activity = No. No.
<2 A E |Tool Class| of | Material | of
Unit unit
1 Wait until the engine and 3.0
radiator cool down. )
2 [Cpentheraditorcsp | 1
Flush the cooling system
3 |by running fresh water 3.0 Soft water
thru the radiator.
Securely close the drain
4 Nalve. 0.5
Fill the radiator with the Soft water
proper mixture of coolant 70%
5 and water. Fill the ]
reservoir tank to level. 3.0 Anti-freeze
Tightly close the radiator squ(t)|on
and reservoir tank. 30%
Stat the endine and /N | safety procedures
warm it up until i /
6 reaches normal 3.0 at all times.
temperature. . | _|
_| Visual Inspection-__|
[ X observe safety
7 Check the drain valve for 0.5 procedures
possible leaks. ) ‘ |
TOTAL| 14.0
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8.0 Routine Maintenance to be performed by 8.0 Routine Maintenance to be performed by

Crawler Tractor Operator who had completed the Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Crawler Tractor Crawler Tractor
DPWH Property Code: L1 DPWH Property Code: L1

; R 8.5 Engine oil level: . N 8.6 Fuel tank:
Maintenance Activity: check Maintenance Activity: drain
NOTE: Check the oil level when the central warning lamp blinks and NOTE: Drain the sediment when required. If the machine is run with
buzzer sounds. Check the oil level every 50 hours. If the oil level is between high fuel of low quality, the fuel tank needs to be drain more.
and low, it is normal, if the oil level is low, refill the oll to proper level through
filler port. — .

— : = E 5 :qg Tools Materials
> E‘ s 4 Tool Materials =€ Activity §§ No. No.
ZE Activity o2 No. No. <3 A E |Tool Class | of | Material | of
<32 A €| Tool Class | of |Material | of Unit unit

~ Unit unit

Place a suitable sized

1 |Open the engine hood. 05 1 ﬁggf:lner under drain 1.0 Drain pan|1-pc
Push it in and pull it out ;
2 : 1.0 Open the drain valve cap
again. 2 3t the bottom of the tank. | 2-0
TOTAL| 1.5

3 |Open the filler cap. 0.5 Caution: Observe

A——safety procedures

Connect the drain hose

at all times.
4 |and drain off any 4.0 I
sediment. - .
_| Visual Inspection-__|
Disconnect the drain hose LA obser\ée safety
5 [and install the valve cap | 2.0 procedures
again.
6 |Close the filler cap. 0.5
TOTAL| 10.0

IMPORTANT: Take care of filters/oil/liquids in an environmentally
safe way.
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8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Crawler Tractor
DPWH Property Code: L1

8.7 Fuel system:
air bleeding

NOTE: Air must be bled out the fuel injection system whenever the
machine runs out of fuel while the engine Is running.

Maintenance Activity:

8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Crawler Tractor
DPWH Property Code: L1

8.8 Hydraulic system:

Maintenance Activity: releasing pressure

=5 sy Tools Materials

= E Activity c2 No. No.

<= A E |Tool Class| of | Material | of
Unit unit

Turn priming pump
1 |counterclockwise to
unlock the plunger.

oy
o

Push priming pump until
2 |a heavy resistance can be| 3.0
felt in the priming pump.

1Caution: Observe

Push priming pump fully A sztafeltlyt_procedures
3 |and turn it clockwise to | 1.0 at ail imes.

lock the plunger. |

Visual Inspection- |
o0 observe safety
procedures

4 Start the engine and let it 3.0
run idle for 3 minutes. )

>5 5y Tools Materials
2E Activity B2 No. No.
<2 A € |Tool Class | of | Material | of
~ Unit unit
Place attachment on the
1 |ground and shut down 5.0
engine.
After engine is shut
2 down, turn ignition key to 0.25
running position (Do not | =*
start engine).
Keep the control lockout
lever up (unlocked
3 position) and move all 1.0
control levers and pedals | ** )
to release main system Caution: Observe
pressure from all lines. A safety procedures
at all times. .

5 If the engine is difficult to 50
start, repeat (1) to (3) )

6 |Check for any leaks. 1.0

Turn ignition key to off | |

position. Remove the key : .

4 |and tag the machineto | 1.0 P X'S;';lvlenggf%‘fgon
indicate that the unit is rocedures

under service. P

TOTAL| 14.0

5 Lower the control lockout 1.0
lever (locked position). )

IMPORTANT: Do not attempt to start the engine under any
circumstances until the air in the system has been bled out completely,
otherwise the injection pump can be seriously damaged.
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Press the pressure relief
valve located on the

6 |hydraulic tank breather 1.0
valve to release tank
pressure.

TOTAL| 9.25

IMPORTANT: Release the internal pressure of the tank and hydraulic
lines before removing any components of hydraulic system. Otherwise leakage
may cause high pressure to build up in the hydraulic circuit. If the work cannot
be completed within a short time after the system was released, the system
pressure must be released again .
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8.0 Routine Maintenance to be performed by 8.0 Routine Maintenance to be performed by

Crawler Tractor Operator who had completed the Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy TESDA core competencies standards for heavy
equipment operation equipment operation
Crawler Tractor Crawler Tractor
DPWH Property Code: L1 DPWH Property Code: L1

8.9 Hydraulic oil level:

check Maintenance Activity:
NOTE: When refilling the oil, use the same oil as the system is filled
with.

Maintenance Activity: 8.10 Machine set-up for maintenance:

primary work

Tools Materials

No. No.
Tool Class| of | Material | of
Unit unit

Tools Materials

No. No.
Tool Class| of | Material | of

Activity

Activity
Number
Duration

Activity

Activity
Number
Duration
(minutes)

Unit unit

© |[(minutes)

1 Park the machine in
service position. ) 1 Park on firm, level

—
g
o

Move the control lockout ground.
2 lever down to lock the

system securely and stop
the engine.

=

o
N
=
o

Lower bucket to ground.

Open the side door on the Allow engine to run at
right side of the machine 3 lidle. If this is not done, | 5.0 Caution: Observe
and check the oil level in heat surge may occur. N\ | safety procedures
3 [the sight gauge. If the 2.0 - | at all times

Shut engine down and .

level is in the center of
) 4 |remove the starter 0.25 | |
the gauge, the level is switch. Visual Inspection-

correct. @ ® —robserve safety —
If the level if low, 5 [Set level on lock 0.5 procedures
-press breather to release | 0.5 Caution: Observe position. )
the internal pressure at A safety procedures
the tank. at all times.
-unscrew the bolts 2.0 | | Before starting
4 | -remove the cover and 2.0 Visual Inspection- 6 maintenance work, hang 1.0
spring _ P observe safety up a tag on cap door or '
-top up the oil. Topup | 5.0 procedures work lever.
the oil efficiently press air
breather again

-check the level. 1.0 TOTAL| 9.75

If the level is normal,
5 |clean the dismantled 0.25 Drain pan |1-pc
parts and install.

If the level is high,
-place a suitable sized 1.0
contained under the
hydraulic tank
-remove the protecting | 1.0
6 |cap and attach drain hose
which is the same hose as
that used for draining
engine oil.

-drain the oil into a 5.0
container.

TOTAL| 21.75
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8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Crawler Tractor
DPWH Property Code: L1

8.11 Radiator, oil cooler and condenser

Maintenance Activity: fins (cooling system): clean

NOTE: Wear safety goggles or a face mask. Do not use steam to clean
the air conditioner condenser.

8.0 Routine Maintenance to be performed by
Crawler Tractor Operator who had completed the
TESDA core competencies standards for heavy
equipment operation

Crawler Tractor
DPWH Property Code: L1

Maintenance Activity: 8.12 Travel reduction device oil level:

check
- ca Tools Materials
29 og
2E Activity T2 No. No.
85 5S¢ Tool Class | of | Material | of
= oE Unit unit
1 Check machine is on firm 1.0
level ground. )
Rotate the track until
2 |ports (1 thru 3) are in 5.0
their proper position.
Slightly loosen fill plug to
3 |allow pressurized air 3.0
escape.
4 |Remove oil level plug. 1.0 Visual Inspection-
©® ® _| observe safety _|
Check ail level. Qil should procedures

5 |be near the bottom of 0.5
the level plug opening.

>5 sy Tools Materials
E'E Activity T2 No. No.
<2 A€ | Tool Class | of | Material | of
~ Unit unit
Remove any mud or dust
1 attached to the radiator 5.0 Pressurized 1-pc
fins and oil cooler fins | air cleaner |*P
with compressed air.
Clean radiator and oil
2 cooler with compressed 5.0 Pressurized 1-pc
air after detaching the | air cleaner |1P
clogging nets.
Clean the gap between
3 oil cooler and radiator 50 Pressurized 1-pc
with compressed air after | =~ | air cleaner P
opening engine hood.
Clean the radiator with
4 compressed air after 5.0 Pressurized 1-pc
detaching the air Y| air cleaner [+ P
conditioner.

Add oil through the fill
6 |plug opening, if 1.0
necessary.

Check the rubber hose I

Caution: Observe
for wear and cracks. If
> |damaged, replace it. 50| AN Z?fgtlytipr;rcexs:edures
Check loose hose clamps. | | ) |

Clean and install oil and
7 fill plugs. 3.0

Repeat this procedure on
8 |the other travel reduction
device.

TOTAL| 25.0

TOTAL| 14.50

IMPORTANT: When using compressed air keep the nozzle at a safe
distance from the fins to prevent any damage. If the fins are damaged, this
may cause leakage or overheating. Under dusty environment conditions, check
it more often regardless of the maintenance interval.
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IMPORTANT: The gear oil is very hot after the operations. Shut all
systems down and allow them to cool. Before fully removing any motor case
inspection port plug etc., loosen the plug slightly to allow pressurized air to
escape.
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9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus
DPWH Property Code: H12

Maintenance Activity: 2. %igcctf ry:
- Tools Materials
23 5%
2E Activity ©2 No. No.
<32 3 €| ToolClass | of |Material| of
~ Unit unit
1T Tighten battery cables Caution: Observe
9.0 SHU LE BUS 1 angd terminals.y 0.5 A safety procedures
Routine Maintenance o evdence of ) at all times. T
H ny evidence of corrosion
. to be _perform_ed Py _DI'IVEI‘ around the battery posts V\;antgr
with professional driver's license » [orterminals should be | 5 baki
'+ P removed using a solution ) aKing
and classified restriction code no.3 of household baking soda Soda
and warm water.
After thle batte(:jry
terminals are dry, cover it
3 |with a light coating of 1.5 Grease
grease.
TOTAL| 4.0

IMPOTANT: Keep the battery clean. Do not allow battery acid to
contact your skin eyes , clothing or paint finish.
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9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus

DPWH Property Code: H12

Maintenance Activity:

9.2 Before starting:
checkpoints

9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus
DPWH Property Code: H12

Maintenance Activity:

9.2 Before starting:
checkpoints

. — Tools Materials
) 8
sa - S
gE Activity oz No. No.
<= A E | Tool Class | of | Material | of
~ Unit unit
Visual Inspection-
1 |Check oil and water leak. | 1.0 o0 observe safety
procedures
Check and retighten nuts
Pliers,
3 [Check electric wiring. 3.0 | Electrical |1-pc
tape
Check and supply .
4 |Coolant. 3.0 DO3 fluid
5 gﬁ]eck and supply engine 3.0 Engine oil
6 [Check and supply fuel. 3.0
7 Drain water and sediment 3.0
of fuel tank. )
Check and supply
8 lbrake fluid. 3.0
- Visual Inspection-—
g |Check steering wheel 1.0 @@ || observe safety
play. procedures i
Check and adjust
10 brake pedal travel. 5.0
Check and adjust braking
11 hility. 5.0
12 Check and adjust parking 5.0
brake lever travel. :
Check and adjust tire Pressure |, _
13 pressure. 5.0 gauge 1-pc
14 |Check dust indicator. 1.0
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— Tools Materials
Z0 58
= g - 25
5E Activity = No. No.
<= A E | Tool Class | of | Material | of
Unit unit
15 |Check lamps. 1.0
16 |Check horn. 1.0 Visual Inspection-
@ @ ~—robserve safety —
17 |Check exhaust gas color. | 1.0 procedures
18 |Check instruments. 1.0
Check previous day's
19 defects. 1.0 | Log Book
20 |Check door lock. 3.0
Check wiper, window Visual Inspection-
21 | vasher and defroster. 2.0 @ @ | |Observe safety
procedures
Inspect float position of
22 water separator. 2.0 ‘
TOTAL| 56.0
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9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus
DPWH Property Code: H12

Maintenance Activity: 9.3 Brake and clutch master cylinder oil

9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and

classified restriction code no.3
Shuttle Bus

DPWH Property Code: H12

Maintenance Activity:

9.4 During engine warm-up:

checkpoints

level: top-up
-‘?E 5 g Tools Materials
£E Activity 02 No. | No.
<z A £ | Tool Class | of | Material | of
Unit unit

Activity
Number

Activity

Duration
(minutes)

Tools Materials
No. No.
Tool Class | of | Material | of
Unit unit

Open the hood of the 0.5
vehicle. ’

Walk around inspection

—_
o

Visual Inspection-
observe safety

Open the cover of the Visual Inspection-

clutch master cylinder 0.5 o0 observe safety
assembly. procedures

Check the fluid on the 0.5 DOT-3 1
cylinder assembly. : fluid liter

Add fluid on the cylinder
if it is below minimum 1.0
level.

Visual Inspection-
o0 observe safety
procedures

Close the cover of the 0.5
cylinder. :

Step on the clutch pedal
if its working and look if 3.0
there is any leak on the :
cylinder.

TOTAL| 6.0
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for leaks. LA procedures
T T
Check the engine for
noise vibration and 1.0 D ﬁgﬁg;ﬁﬁ%ﬁg;ﬁ?gﬁ?l
exhaust gas. | |
Check for the instruments VisuLI Inspecti(l)n-
and accessories, light, 1.0 observe safety
horn, wiper and oil ) LA procedures
pressure. | |
Check the operation and Visu:':ll Inspectkl)n-
clearance, clutch, brake 2.0 s observe safety
and gear shift lube procedures
points.
Record the result of
SO Yellow 1
checkpoints in the yellow | 2.0
book. book set
TOTAL| 7.0
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9.0 Routine Maintenance to be performed by 9.0 Routine Maintenance to be performed by

Driver, with Professional driver's license and Driver, with Professional driver's license and
classified restriction code no.3 classified restriction code no.3
Shuttle Bus Shuttle Bus
DPWH Property Code: H12 DPWH Property Code: H12
Maintenance Activity: 9:5 Engr']gﬁ gcgolant: Maintenance Activity: 9.5 Encgri]r;ﬁ gcgolant:

NOTE: Wait until the engine and radiator cool down.

] . ca Tools Materials
>5 =y Tools Materials 29 Sg
£3 . 28 =€ Activity B2 No. No.
g§ Activity SE No. of _ |No. 23 3 '€ | Tool Class | of | Material | of
<= A € | Tool Class Unit Material oft - Unit unit
~ uni
Start the engine and
Open the heater water warm it up until it )
cock. reaches normalhoperatlng
. N temperature. Then race
mgcgatlhaelrtg%npcgtgﬁlgeg: 6 the(:j enginelz 2dor 3times |20.0
under no load.
control lever to 2.5 Watch th lant
1 |maximum hot position. Caution: Observe te?n ;eratﬁr(éogaaunge for
Automatic air 2\ | safety procedures signs of overheating.
conditioning: turn the at all times.
ignition switch On and 55 Visunl T |
move the temperature . ; ; isual Inspection-
control lever tg the gg?ﬁ)ptlgfeﬁ,ngé%?sagg%#_ o0 observe safety
maximum hot position. . Refill the radiator up to 150 procedures
the filler opening. Fill the
; ir tank up to this
Open the radiator cap reservoir
and drain valve. Open Monke brain | 1- maximum level.
2 [the drain plug on the 5.0 wrencl}ml 1-pc pan | pc
g_ngmle block for the Check the drain valve
Iesel engines. g |(and drain plug for diesel | 4 ,
Flush the cooling anly(lnes) for any sign of )
3 [system by running 50 Pressurized 1 o caks.
ig%sigtglﬁter through the water hose |assembly TOTALl 62.0
Securely close the drain
4 |valve (and drain plug 1.0
for diesel engines).
__| Visual Inspection- |
Fill the radiator with the o @ | observe safety
proper mixture of procedures
coolant and water. Fill
5 [the reservoir tank up to|10.0
the maximum level.
Then install the radiator
cap.
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9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus
DPWH Property Code: H12

9.6 Engine oil level:

Maintenance Activity: check/top-up

9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and
classified restriction code no.3

Shuttle Bus
DPWH Property Code: H12

Maintenance Activity:

9.7 Engine coolant level:

check/top-up

. P Tools Materials
Zg c &
<= A E | Tool Class | of | Material | of
Unit unit

Caution: Observe
safety procedures
at all times.

| |

Turn on the engine until

1 |it reaches operating 3.0 A
temperature.

Visual Inspection-
o0 observe safety
procedures

Turn off the engine. Wait
2 for a few minutes for the 5.0

oil to drain back into the )
oil pan.

——]
Visual Inspection-

3 Pull out the dipstick and 0.5 re observe safety

wipe it with clean cloth.

procedures
Insert the dipstick and
pull it out again. It should
be between the High and
Low mark. If the oil is Screw 1
4 below the Low mark, 2.0 driver 1-pc| SAE 30 liter

remove the oil filler cap
and pour recommended

oil.
. . Visual Inspection-
Recheck oil level with
5 dipstick. 0.5 o0 observe safety

procedures

TOTAL| 11.0

IMPORTANT: Oil level should be checked regularly. Operating with
insufficient amount of oil can damage the engine, and such damage is not
covered by warranty. If is normal to add some oil between oil changes or
during the break-in period, depending on the severity of operating conditions.
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L =R Tools Materials
23 Sg
ZE Activity o2 No. | No.
<3 A € |Tool Class| of | Material | of
~ Unit unit

Wait until the engine and 3.0

radiator cool down. )

Flush the cooling system

by running fresh water 3.0 Soft water

thru the radiator.

Securely close the drain 0.5

valve. )

Fill the radiator with the Soft water

proper mixture of coolant 70%

and water. Fill the

reservoir tank to level. 3.0 Anti-freeze

Tightly close the radiator solution

and reservoir tank. 30%

Start the engine and Caution: Observe

warm it up until it 3.0 A safety procedures

reaches normal ) at all times.

temperature. |

Visual Inspection-—
Check the drain valve for 0.5 (X ] observe safety
possible leaks. ) procedures
I l
TOTAL| 14.0
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9.0 Routine Maintenance to be performed by 9.0 Routine Maintenance to be performed by

Driver, with Professional driver's license and Driver, with Professional driver's license and
classified restriction code no.3 classified restriction code no.3
Shuttle Bus Shuttle Bus
DPWH Property Code: H12 DPWH Property Code: H12
. A 9.8 Power Steering fluid level: . - i i
Maintenance Activity: cho ckg Maintenance Activity : 9.9 Sedmenf?I taer;(:j é/\rlgitr?r in the fuel
_ Tools Materials Tools Materials
z8 y &8 2k 58
% c Activity B2 No. ) No. =€ Activity B3 No. ~|No.
83 2 E [Tool Class| of | Material | of 835 5-Z | Tool Class | of | Material | of
£ Unit unit = Ak Unit unit

Caution: Observe

A safety procedures If the fuel warning light
at all times. comes on while the

engine is running, check

Turn off the engine and
let it cool.

o
o

[ [ - ;
- S 1 [the fuel filter, turn off the| 2.0 Container |1-pc
Visual Inspection engine, then place a

o0 gFggg‘éiézfew 1gl)ntainer under the fuel
ilter.

Check the fluid level in 0.5
the reservoir. :

If the fluid level is below
the minimum line, add 1.5 Steering 1

fluid up to the maximum fluid | liter Loosen up the drain valve Double end
level. 2 |for 4 to 5 turns to drain 2.0 wrench |1-pc
sediment and water03. (10mm)

TOTAL| 7.0

If water does not drain Visual Inspection-

3 |properly, move the 2.0 observe safe
gg\mﬂg pump up and se procedures v

After the water has been
4 |completely drained, close | 0.5 Rag 1
the drain valve.

Bleed any air from the
5 fuel system. 2.0

TOTAL| 8.5
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9.0 Routine Maintenance to be performed by
Driver, with Professional driver's license and AC KN OWLE DG EM ENT
classified restriction code no.3
Shuttle Bus The Bureau of Equipment (BOE) thru the Office of the Bureau
DPWH Property Code: H12 Director wishes to extend thanks and appreciation to the many
construction and maintenance equipment distributors/suppliers
that have supplied and made available the Operation and
9.10 Turbocharger and intercooler Maintenance Manuals and the use of TESDA Training
operation: check Regulations Handbook and reference instructional materials in
heavy equipment operation, and to the EOMD-Equipment
Deployment and Operation Section’s (EDOS's) engineers and
staff who rendered their time and expertise to the development
of various activities in this manual.

Maintenance Activity:

NOTE: Turbo engine is a device that produces more power by supplying
sufficient air into the combustion chamber by using the energy of exhaust gas.

Tools Materials
28 5%
£E Activity g2 No. | No. TORIBIO NOEL L. ILAO
<= A € | Tool Class UOf't Material Of_t Acting Director IV, Bureau of Equipment
~ ni uni

OSCAR O. ISIDRO
Chief, Equipment Operation and Maintenance Division (EOMD)

Check the oil level and oil

pressure. Before starting
the engine, measure the ALAN B. PADILLA

1 lcrankcase oil level. As 15 Chief, Equipment Deployment and Operation Section (EDOS)

soon as the engine
starts, check oil pressure

indicator for normal rise. | PETRONILO R. CARAMBAS, JR FRANCISCO D. JORGIO, JR
_| Caution: Observe | Engineer III Engineer III
A safety procedures
Warm up the engine for at all times.
3 to 10 minutes and MARIO L. MARASIGAN ANTONIO O. ALVIS
2 avoid sudden 3.0 Engineer II Engineer II
acceleration.
WILFREDO DV. MAMUYAC MA. IRENE C. MARGAREJO
TOTAL| 4.5 Mechanic III Clerk III

MANUEL C. DE SANTOS JR.
Dredge Man Foreman (Job Order)

GLORY JANE C. PUNZAL
Dredge Master II (Job Order)

MARCOS S. GALICIA III
Engineer II
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BIBLIOGRAPHY NOTES:

Operation and Maintenance Manuals and Instructional
Materials:

e Training Regulations Handbook for Heavy Equipment
Operation July 2007, TESDA

e Training Regulations Handbook for Heavy Equipment
Servicing December 2006, TESDA

e Training Regulations Handbook 1998 , TESDA.

e LG956L Wheel Loader , Shandong Lingong Construction
Machinery

Solar 180W-V Wheel Excavator, DOOSAN

DX225LCA Crawler Excavator, DOOSAN

EN145B wheel Excavator, Volvo Construction Equipment
Super 1100-2/1300-2 Road Paver, Vogele/Wirtgen

H10 VV / H12 VV Tandem Roller, HAMM/Wirtgen

CLA Series Dump Truck, MAN Force Trucks Pvt. Ltd
CAMC 4X2, Hauling Star, MACRO Construction Equipment
Heavy Duty Trucks, Hyundai Motor Company

GDS11A-1 Motor Grader, Komatsu

D21 Series Wagon and Pick-up, Nissan

e Lovol B and 1000 Series Diesel Engine , Tianjin Lovol Co.
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