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INSTRUCTIONS TO STUDENTS

Note the following:

This is an open book examination.

Students are not allowed to use mobile phones for any purpose whatsoever.

Make use of bullet or a numbering format where appropriate.

If and where appropriate, make use of sketches or diagrams to illustrate your answers

In a number of questions, students are required to apply their minds on how to handle the
specific situation and it should be noted that points will and should be given for various
aspects, not necessarily in terms of a strict pre-determined memorandum only. Innovative
answers will be rewarded as well as valid answers that are deemed reasonable

Keep answers as condensed /short as possible.

Please answer only 4 of the 4 questions.

QUESTION 1 (On next page

3/...
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EXAMINATION — 2014: Supplementary. Duration 4 hours

Question 1 - Unit Rates- Crushing Plant

The requirement is to compile a unit rate (R/m»3} for the provision of crushed stone on a project.
Only the >10mm < 20mm Concrete Stane and Crusher-Run is required, all other material will be wasted.
Allow for a 10% Company Margin in your final answer.
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Do not allow for VAT in you final answer.
All prices of items hired of purchased are inclusive of VAT. (Do correction for calculation)
You have to hire the Crushing Plant from your Company for R 3420 -00 per month or part thereof.
You will purchase 5 sets of conveyor belt at R 5130-00 per m,
The length of each belt will be 8 m long.
These conveyor belts will feed :
i} The crusher
i) From the Crusher to the Screens
iii) From the Screens:
A belt each, to the 2 final product stockpiles
A belt to the waste stockpile.
The Conveyor Belts will be sold back to the Plant Manager at 50% of the purchase price
The cost of small equipment and hand tools will be R 4140-00 for the production period, and will be written off over
this period.
Each component will use the following electric motors with demands as follows:
Tv) The crusher 60 kW

v) The Screens 15 kW

vi) The Conveyor belts 5 kW each.

The cost of electricity and water for production purposes only, will be as follows:

i) Connecting fee for electricity is R2400-00 and disconnect R 2000-00

ii)) The unit rate will R 1 —50 per kWh

iii) Water will be R 2500 per month or part thereof, irrespective of volume consumed.
iv) Connecting fee for water is R800-00 and to disconnect will be R 600-00

The prices to connect and disconnect electricity and water must be included in the cost per ton of product supplied.
The total production team will consist of:

i 1 Supervisor @ R 60.00 / hour

i) 12 Helpers @ R 20.00 / hour

iiii) 4 Plant Operators @ R 40.00 / hour

The total erection and dismantling team will consist of:

a) 1 Construction Supervisor @ R 55.00 / hour

b) 8 Helpers @ R 19.00 / hour

c} 2 Carpenters @ R 35.00 / hour

The proposed production hours will be from 07h00 until 18h00 each day for 5 days per week

i} An unpaid 1 (one} hour lunch break was negotiated with the production team.

ii) The Erection and Dismantling teams will work the same hours

iiii) Overtime {OT} rate will be 50% more than the normal time {NT} rate, for all activities on site.
iv) Maximum hours per week for NT will be 45 hours per week

The Production Rate of the Crushing plant will be 300 t / shift
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16. The total tonnage for both the products required is 90 000 ton.

17. Youintend to utilize the Crushing and Screening plant which belongs to the Company

18. You intend to recommend that your Company recovers the costs of erecting, running, and removing the Crushing and

Screening Plant over the duration of the contract as a R per m3rate

19. The Truck with mounted crane will be required for total Erection and Dismantle period.
You are required to:

Calculate the R/m-3 {Including Margin and Excluding VAT) for the costs of:

i} erection,
i) running,
i) dismantling of the Crushing and Screening plant.

A) The required quantities of product as per the BOQ of the Contract:

No. Strength Unit Quantity Unit
1 Crusher Run <10 mm 65000 Ton
2 Concrete stone >10mm < 20mm 25000 Ton
3 Rock for crushing No charge ( Client will supply)

4 Loading of Belts No charge { Client will supply)
5 Wastage 10 % over the Production Volume Ton
6 Wastage Relative Density 2000 kg / m*3

B) Mechanical Information from the Plant Manager:

Transport costs of Crushing and Screening plant to site R 8 500 -00 Excluding VAT
Transport costs of Crushing and Screening plant back to yard R 9 500 - 00 Excluding VAT
Erection costs and initial service R 20 000 — 00 Excluding VAT
Dismantling costs and packing service R 15500 -00 Excluding VAT
Hire and service cost per month or per thereof. R 300000 Excluding VAT

€) _ Civil Engineering Cost for Erection and Dismantling:

A Description Period Unit Quant. Price Remarks

1 Const. period - Erection Days 12

2 Const. period - Dismantle Days 6

B Material cost per Unit

1 Materials - Formwork m 2 1 140 Including Vat

2 | Materials - Concrete m? 1 850 Including VAT

3 Materials - Reinforcing Ton 1 2850 | Including VAT

C Material required

1 Materials - Formwork m? 45

2 Materials - Concrete m? 175

3 Materials—Reinforcing St Each m 3 of Concrete requires 130 kg of Reinforcing.

4 Materiais - Consumables Total Period 1 1700 | “Once of” for Erection only {Inc. VAT)

D Equipment Cost per Unit

1 Equip. — Special Truck with | Days 1 2000 Including VAT
Crane - Erection

2 Equip. — Special Truck with | Days 1 2000 including VAT
Crane - Dismantling
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D} Production information & Mixing Costs During Construction:
Allow for overtime of “Time and a Half” on production team
Allow for wastage on Crushing and Screening plant 10%
Allow the removal of concrete foundations from site for: R50-00/m?

i) Production waste
ii) Foundation removal at end of Contract.

The Student must provide the following:

a)
B)
<)
dj

e)

Total price to Build {(Erect) the crushing plant

The production period

Total price to Build (Erect) the crushing plant

Total price to Break Down (Demolish) the crushing plant
Price per m”3 of product

Total Marks (25)

Question2 Owning and Operating cost.

A plant Hire Company see the need to enhance the machine fleet of the Company with a Grader

1

2.
3.
4

15,

This machine will be used on various contracts in a mining operation.

These operations will be 6 days per week {No Sunday work)

These operations continue throughout the year with no time breaks ( Do not bring PPH in the calculation)
The machine will be utilized as follows:

i) Working time

i} Service time as per the “Preventative Maintenance” program.

jiii) Standing 12 % of time {Breakdown / Unscheduled Maintenance)

General information on the Grader is listed below in table format.

The payback period of the Grader will be 5 (five) years. {Write the machine off over this period)
The applicable interest rate will be 11 % pa. See tables provided

The hours of the Grader have been estimated at 8.5 hours per day. {daylight hours) (Client rules).
The service and breakdown times need to be attended to during “daylight hours”. {Client rules).

. Insurance will be 5% of the Purchase price {(Including Tyres) per year.

. The anticipated economical lifetime of the machine is estimated at 13000 h
. The residual value of the machine after 5 (five) years will be 25 %

. The fuel price is R 14.20 per liter

. The operator:

i) Rate for normal time (NT) is R 30.00 per hour. Rate for over time {OT) is R 40.00 per hour

ii) Max. normal hours per week 45 (Basic Conditions of Employment Act)

Ifi) Max. allowable overtime (OT) per week is 10 hours per week. (Basic Conditions of Employment Act)
iv) The operator agreed to a 30{thirty) minutes lunch break with no pay for lunch.

V) The lunch break will not count as “working hours”.

vi) The 9.0 heurs working including the 0.5 hour lunch, represent a working day.

vii) The operator must receive annual leave (at full pay) at an allocation of 15 working days.

viii} During the leave period:

a) A standby operator must be hired in at a rate 15% more than the normal operator.
b} The normal operator will not receive overtime (OT)
Ignore any VAT aspect in the calculations.
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16. During machine stoppages (Service of breakdowns):
i) The operator will receive normal remuneration.
if) The Grader will not be replaced, but no income will be earned from the client for those days. (NOTE: Leave this
calculation to the very end)
Note: All prices in this Table R x 1000
Major Components Tyres (6
Item | Make | Model | Price U"S.Ched"hd l RepIaI:e yres (6}
.Maintenance
Labour included
| orepmy | Freah | Engne | D | e | o
Grader Cat 140 H R2 900 30 % of price 4 Days 10000 R 800 R 20 4000 2 days
(Inciuding
Tyres). Tyres)
Ma;:;f:cn;:':r;:nts Preventative Maintenance GET Fuel
. Labour included Labour included Con
Labour included
Duration ; h Final Price Freq-h Duration Price Freq-h Duration Vh
to Repair Feq - Drive to repair to change
3 Days 7500 R600 R9 [ 500 1 Day R8 2000 1 Day 25
Note: Do not escalate the values in these tables, assume these are applicable for total period

It is required from the Student to Calculate the hourly cost for:
i) Owning the machine

ii) Operating the Machine without the operator

iii) The operator

Total Marks (25)
QUESTION 3 — CONTRACTS GENERAL

3.1 Name the four standard “General Conditions of Contract” mostly used in South Africa? (2)

3.2 Which key issues need to be addressed by the conditions of a contract? (1)
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3.3 A project plan needs to be develop before compiling a project.
This plan usually consists of ten aspects. Name eight of these aspects. (2)
34 Name the three main types of contracts which are based on the payment method. (3)
3.5 Name the four aspects influencing the promoter’s choice of the type of contract. (2)
3.6 Name four types of documents needed during the tender award phase. (2)
3.7 Name the two types of specification in a contract. (1)
3.8 Describe in your own words the effect of a promoter trying to shorten the construction phase. (1)
3.9 Describe the meaning of a qualified tender submission. (1)
3.10 Name the main points to be covered during a “kick-off” meeting. (3}
3.11 When does the responsibility and liability of the site change to the contractor? {1)
3.12 Name the most important aspect to be controlled at the commencement of a contract. (1)
3.13 Discuss issues to be addressed in a variation order. {2)
3.14 Name a few reasons why a main contractor appoints sub-contractors. (1)

3.15 Describe the difference between a nominated sub-contractor and a non- nominated sub-contractor. (1}
3.16 Describe the process if the main contractor is in doubt about the abilities of 2 nominated sub-contractor. (1)

Total Marks [25]

QUESTION 4: Earthworks Machines
A) General information

You are responsible for pricing a tender to build and earth fill embankment.

You anticipate to hire plant for the whole operation

Do not allow for any profit or OHC {Overhead costs)

The anticipated contract period will be as per the requirements of the project {Building of the embankment)

Because of site constrains, machine working hours per month will be limited to 208 h/m.

Assume no holiday breaks, and no compensation for Public Holidays.

Price of Diesel is R 13-90 per liter.

The Haul distance is 5.0 km from borrow pit to embankment. ( Centre to Centre)

The dimensions of the embankment are as per the sketch below.

Use the Tables below and assume the following:

al Only (1) one water Truck, (1) one Roller and (1) one Grader will be adequate to keep up with to loading operation and
the watering / grading of the haul road as well as the watering / spreading / compacting of the embankment.

b) The Excavator for loading, as per the table below, and as per the additional information from suppliers. Use only 1 (one)
Excavator
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¢) The Haulers for moving the material, as per the table below, and as per the additional information from suppliers,

d) The number of haulers needs to be determined. These haulers are freely are available at various “Hire Companies” in
the area, all at the same price.

The density of the material in the bank will be (98 % Mod AASTHO) and take it as 100%

The “In Situ” density of the material is at 80 % Mod AASTHO and this will be 1850 kg / mA3

The “Loose” density of the material is at 65 % Mod AASTHO.

The “Bulking Factor between the material loose in the Trucks and compacted in the bank is 1.3

Assume the information in C (Labour / Operator information) below, for the requirements of the Personnel.
The number of ADT (Truck Operators) need to be calculated. (Same as the number of trucks)

Do NOT provide for additional persons for Sick leave, Normal leave. Work only on the required hours

Working on site will be an 8.0 hours / day at 6 days per week.

A Lunch break of 1 (one} hour is not included in the 8.0 {eight) hours and this break will not be paid for.

If working is more than 45 hours per week OT (Overtime) must be paid at 1.5 time normal rate.

The total length of the wall is 2200 m. {Assume the cross section of the wall is constant over the total length of the wall).
Because of the borrow pit layout the swing angle of the Excavator will be 180 Deg.

The Digging Depth of the Excavator will be 50% of maximum.

Condition of soil is Medium to Easy Collapsed soil.

Work efficiency is: Good. g

Bin Capacity of the Hauler, as per the SAE 2:1 Specification. {Without automatic gate)

CROSS SECTION DIMENSIONS 9
3 1.5
1
[ 3
'
1 | 1
H
= 4 :
12 ¢
[}
i
1
[
¥
[ 3
¥
]
k
. . i § ,
A} Equipment information
No. | Machine Make Model Machine Price Tires Machine
(Operator Buy | DryRent/ Price | Freqin | No.off | Lifein
Class) X 1000 HOUR Each hour hours
. All inclusive
1 Dozer {A) Komatsu D 85 EX R 3400 R 980 XXX XXX None 12 000
2 Grader (B) Caterpillar 140 H R2600 R 600 R 18 000 2500 6 14 000
3 Exca. (B) Hitachi ZX 270 R 1900 R 420 XXX XXX None 10000
4 Roiler {A) Bomag Drum R 1100 R 360 R22000 | 5000 2 16 000
5 ADT (A) BELL B25D R 1200 R 480 R 25 000 3000 6 15000
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] Water (A) Ford B 200 R 800 R 300 R 6 000 5000 10 30000
Truck
Equipment information {Continue)
Resid | Oil | Under carriage / Tracks GET Fuel
No. | Machine | -ual | and Consump
Value | lub. tion
% % Price Freq.in | % | Price/ | Freq.in | % Liters /
hours set hours hour
1 Dozer 20 6 400 000 8000 6 15 000 1500 3 30
2 Grader — 6 - — --- 20 000 2000 3 24
3 Excavator 15 6 300 000 6000 5 7 000 1500 3 28
4 Roller —- 5 - - — - -- -- 17
5 ADT — 5 - - 22
(Truck)
6 Water 3 - — - - 15
Truck
B) Labour / Operator information
Description Unit Quant. Cost | Remarks
JNumber R/h
1 Construction - Foreman Hour 1 32 All in Rate per hour
2 Construction - Supervisor Hour 1 28 All in Rate per hour
3 Construction — Labour / Telly Hour 3 18 All in Rate per hour
Technician Hour 1 45 Allin Rate per hour
Technician - Assistant Hour 2 25 All In Rate per hour
4 Operator Class A Hour Calculate 35 All in Rate per hour
Operator Class B Hour 1 45 All in Rate per hour
C} Information provided
i) All Information in Data Tables above, does not necessarily all apply to this question.

i}

any preference.

D) Required of the Students;

i) Determine the number of ADT's {Trucks) required, to balance with the Excavator

ii)

Determing the duration of this operation. In working days

Total Marks [25]

Information provided by the manufacturers, these figures are example purposes only and does not indicate

{15)
(10)




Tables for Payback No Residual
Price of item ]

Q (] (=] ] Q (o] =) ] o (] =] o o o

: - § f ¢ & &8 &8 &8 ‘B 8 8 &8 &8

g g S g = S S g g = 8 g g 8

L | i — -~ L] [a'] ™~ o~ o~ o~ m o™ m m

8 e . e . e e e - or o oc oo o o
36f R31336 R37604 RA43 871 R50138 R56405 R62673 R68 940 R75207 R81475 RS87742 R94009 R 100 276 R106544 R 112 811
42| R27377 R32852 R38328 R43803 R49279 R54754 R60229 R65705 R71 180 R76656 R82131 R87606 R93082 R98557
48] R24413 R29296 R34178 R39061 R43943 R48826 R53708 R58591 R63474 R68356 R73239 R78121 R 83004 RB87887
54| R22112 R26535 R30957 R35 380 R39802 R 44225 R48647 R53 ouo R57492 R61915 R66337 R70760 R75182 R79 605
60] R2G276 R24332 R28387 R32442 R36458 RA40553 RA44608 RA48663 R52 719 R56774 R60829 R64 mmn R68940 R 720995
(o] o (o] o

8 8 8 S 8 8 m g S m g g 5 8

(=] o [=] fo ]

g g g = 8 8 g 8 8 8 8 g 8 3

L | [ L] i —t (o] ™~ ~ o™ ™~ [22] (18] [2s) oM

10 o = i o = ¥ 3 = s i i E & =
36] R32267 R38721 RA45174 R51627 R58081 R64534 R70938 R 77441 R83895 R wc.whm R96 802 R103255 R109708 R 116162
42] R23317 R33980 R39644 R 45307 R50970 R56634 R62297 R67960 R 73624 R79287 R84950 R90614 R96277 R101 941
48] R25363 R30435 R35508 R40 580 R45653 R50725 R55798 R 60870 R65943 R71015 R76088 RS81 160 R86233 R91305
54] R23072 R27687 R32301 R36916 R41530 R46145 R50759 R55374 R 59988 R64603 R69217 R73832 R72446 R 83 061
60| R21247 R25496 R29746 R33 995 R38245 R42494 R 46743 R50993 R55242 RG59492 R63741 RG7991 R72240 R 76489
o [ ] [w] o [ow ] o [ ] o [ ] (o] o o

= s § § § § ¢ & &8 &8 &8 &8 &8 &8

Q

8 g 8 8 8 8 g g 8 8 S g 8 =

o [ ] [ ] - L} ™ [t} ™~ ™~ o~ o [a 0] m [22]

12 o i i . . & o« i i il i il o G
36] R33214 R39857 RA4A6500 R 53143 RG59786 RG6G6429 R73 071 R79714 R86357 R93000 R99 643 R106285 R 112929 R119572
421 R29276 R35131 R40986 R46 841 R52696 R58551 R&64406 R 70262 R76117 R81972 R87827 R93682 R99537 R 105 392
48] R26334 R31601 R365867 R42 134 R47401 R52668 R57934 R63201 R68468 R73735 R79002 R 84268 RS89535 R94802
54} R24057 R28868 R33679 R 38491 R43302 R48113 R52924 R57736 R62547 R67358 R72170 R76981 R81792 RE86604
60| R22244 R26693 R31142 R 35591 R40040 R44489 RA48938 R53387 R57836 R62284 R66733 R71 182 R75631 RS80080




Tables for Payback

20 |% Residual Values
(=] =] o o [ (=] [ ] o [} o Q (=] (o] o
. m m 8 8 8 8 8 8 8 = 8 3 8 2
7] o [ ] (=] (=] o [a ] [ [} Q Q (=] o
g S Q g 3 2 S & g 3 2 8 & g 3
.m - — i — L o ('] ol (o] (o] o o o o
] 10 e o e« e e i e« o o o e« s o s
36| R27480! R32976/ R38473| R43969 w 49 465 w 54961 R60457 R65953 R71449] R76945) R82441 RS87937| R93433] R98929
421 R24320| R29184) R34048| R38912] R43776| R48640] R53504] R58368| R 63232 R68096| R72960 R77824| R82688| RS87552
o 48! R21957| R26348 R30739| R35 Hw.p.-- R39522| R43913 R48305| R52696) R570838 R61479| R65870 R70262] R74653] R79044
.m 54] R20125) R24150) R28174| R32199 R36224| R40243| R44274| R48299| R52324| R 56349 R60374| R64399| R68424) R72449
& 60| R18664| R22397| R26130| R29863| R33596] R37329| R41061| R44794] R48527 R 52260 R55993| R59726| R63459| R67 191
20 % Residual Values
[ ] (=] [en] (o] o o Q o (o] (=) (=] (] o o
y S 5| & 3 & 8| g g 8 g 3 ¢§ g ¢
2] Q
e 8 & g 3 = 3 2 = 2 ] 8 5 = 3
[:0] i ~— i L] — (o] ™~ o~ ™~ (o] o (2] (2] o
E| 12 i & o o it s x & o o o o & o
36| R28571| R3428 | R40000( R45714| R51429] R57143] R62857] R68571] R 74 286| RS80000| R85714| R91429 RS7143| R102 857
42] R25421) R30505| R35589 R40673| R45757! R mmmﬁ R55925 R61009| R66093| R71177| R76262| R81346) R86430| R91514
48] R23067| R27680| R32294| R36907| R41521] R46134] R50748! R55361| R59974| R64 588 R69201| R73815 R78428, R83041
54| R21245| R2545%4| R29743| R33992| R38241) R42491| R46740 R50989| R 55238 R59487| R63 Nwm R67985 R72234] R76483
.60l R19796| R23755| R27714) R31673| R35632 R39591| R423550 R47509| R 51468, R55 hm.m R59387| R63346/; R67305| R71264
25 |% Residual Values
(=) [} o o Q o [=] o Q (] [ o (]
y g g g g g g g g g S S g S g
172 (o] [} Q [ [ ] Q Q (=] o (o] (] [ ] (o] o
iV (=] o (= o Q (] Q o o (] o (o] o o
b o [ <t “n 00 (=] ™~ <t (o] o0 o ™~ =t 0
@D L] —f L | — i (o] ~ o o™~ o o o (49} (23]
| 12 « o« & o o o €| = o a s &< o o
36) R27411) R32893| R38375| R43857| R49339) R54821] R60304] R65786| R71 268 R76750| R82232| R8&7 th R93 pmm R 98 679
42Y R24457) R29348! R34239| R39 pw.p R 44 o- R48913| R53805| R58696; R63587 R68479| R73370] R78262| RS83153| RS3044
481 R222500 R26700) R31151| R35601] R40051] R44501| R48951] R53401] R 57851 R62301| R66751 x‘H_ 201! R75651| R80 Hb,w
54] R20542| R24651| R28759| R32868 R36976] R41085| R45193] R49302] R53410] R 57519 R61627 R65736| R69844| R73953
60f R19183 R230201 R26857| R30693| R34530 R38367| R42203] R 46 040 R49877| R53713] RS57550 R61387| R65223] R69060




Aell Fgnipment - Products - Articulated Pamp Truck

AFRIGA —
Sirong Melfable Mretiisz  Siroay Relia e Gy oot

Products

Articulated Dump Truck

B25D

* Proven gerkormance

» Doweperaingensls

+ Bleadsed of board weighing
» {riegrad satsty featuras

Kay fentiresy

» Grous Piwor 206 KW

s Grogs Toriues 17120 N

* Rt Payload: 23 200 kg

Option Weights :
Eln?k—iar _ 1,059 ky
Taigate: B51 &y

Extawheelset 5 kg

Cperating Masses
. Unlagan
Frong. 5,820 ky
Midla 4430 kg
Regi: 4380 kg

‘tesal; 18,400 kg

Ground Pressuse
Ladun

&nﬁ nir:;aaga}

Mcthodof
Caioubsion:
235 /25
Foit’ 248 ki
Miciies aripe

ST

Reer: | 2ETRP4

Gah
ROPSE-UPE cettiffed

Laden
{wrh sinkago)

RRTCN

‘4gk2a |

TN

71 JRA interial sound level measured actorsing b 1SO €196

Line Drawings

o

12860k

14440 hg
14.‘34;) ke
41800 kg

S

Pyt ofg



Bell Equipment - Produets » Articulated Dump Track (f“ pag{, 3 of 6‘,}

T,

_ 1 - "
¥ o T,
it . ] o I

Yahicle Speeis

nt: B lenfiy {5 rpix}
e A% kv 8 mphy)
e 22 ket (45 Py
aih: 31 b (18 rag)
sthy 44 ferh (28 aph) a ‘
i 53 hritti 193 fmph) - R
He - 8 Hﬂff‘l i:ﬁ‘m-p‘:}}

Trgnztar BoX.
Renmls mounled
Manufaclurr, Bell
Mook 43100
Layoul Thiee in-lne haiisal goass



Bell Bquipriient - Producis - Ariiculaied Dump Truck Page 3 of &

Output Diffeential: 67,33 Yergus profanioning, Prebmiticaly kickadle on the
frave

Axles

Higih cteength siedl fabricates with spial bove lype gemrs on the lirdiod Sin booki w
differenbal arg havy duty outhoard planetary gears.

Mool

el 15T
Braking Systim

Sondics Brahe: Fhuial wircuil, Tull i rasdiy ‘seluztion salper brakes o ofl wiresls
Moximumbeole 164 kK {35 500 ih)
foree:

Patk & Eminguncy” Sping appied, alr roluaned deiveAng mounied dise

kisrimiett brake 308 kN (89 (W0 i

B v o

Ausxibiane Bretos: Atorat o axhaust braks and Engine Veive Braks (EVD)
Variable Adjusiubie | lydraullc Retarder in bahsmisshan

Maximem £A2 1N {583 hip)
rilmcat e
Whoels
Exrlhraver
Tye: 23 5R2y

Suzpension Sysiom

Frot Typs SemHnosnsndet quad mibber mouied iading ann inkages
supgartad by allngen and ol Slad struhs ‘
Reéat Type Prvoting we king beams, bt etual lad through

ksminated fubbar Ruspeinst in hisicks. Fach sode i couded i
tha-dhrsusls by Swr rubber-bushed links for ldewl veriizal
mevement,

HydraullcSystern
Variablo dis sluament wikiiond sensing syslem iiesrpcrating a ground deesi
urmrgsney steerng purp.

Fitra: 184 lrin (48,6 gai/min)
FPressure. 2 Mpa {3495 praiy
Filtexr & Terops

Stearing System

Hydrastelially actoated, low effort, fasfacting. Iwo duuk 5-p3ing Qosring tybudors
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Lwck fnfovk lums; 4.1
Etecmgkanﬁ 7 ) e L
Dumping Systcm
Two doutie-acting, singfis slage, duimng cylinders
wana Thie,; s ‘
;mrtng-‘;lme:_ u{é T _ NS

Tiping Angle: 70

Pneumatic Sysfem

Air drier il heates anid integral unttager vatvy, seving pork braks and 2.2y
fubichions

Syslecn Fressure. 810K (317 pai)
Electricz| Systom

Yeltage, My )
lﬂﬂﬂ_ﬁl y""'y;m I-;tl‘;rainﬁmﬁ (e ir;awe- permansnly soaled
Béfiery Capacity 2K 10580 o
Atesmaior ety 28V 8 A

Laad Cupachy

Stck Capadly. 11 mt

BAF 24 4
Capacitys
RAF 1.1 18 m?

ﬂa‘péui,tgs

SAEDA 125m — —
Capnully with :
Aufigule:

Retod Paylowr: 42,200 kg

Avalizble Equipment
[ wf 73

+ ROPSFOPS certification

* Protochve rear windoiir gy and

= Tilt eab er esrvice apacsy

* G it supported door

= Tuled safuby glesn

« Siding windows

+ Rear vigw Tirors - reguler afet wids angls,

= Jun ywicr

+ Wipeefwashior swith infernitent control

* Tiitany ielesonping stedeing wirss! '
» Adhusrable; air susgBnsive ses: with retroetadle sout bof



ey

Productivity

Heurly praductvity can be determined by the following equation.

3ﬁﬁﬁxQxKxE
cxD

Where V= houdy productivity. mh
4.~ bucket capacity (heapecy, m?
& = buoket Tacter {see Tabie 1)
E = work efficlency (seq Table 2)
€ = basle sycle tme (sec)
D = facter betwerzr swing angle and ¢igging depth (sce Tab]e 3

Bucket Factar (K]

Sugxet factor {K) varies with kind of sall and digg ng dopdh.
Cumuiative data, cbisined depending on kind anc condifions ¢f soit, -are genuduy used T aulaal
planning.
Table1  Buckat Factor {(K)
sy J P-B bucket eayasﬂy ae"ntlian}

F: é" ;Z;‘;n - Light excavation | Medium excavation Rﬁiﬁg{%@n Tough sxcavation
¥ 8-1.0 07 DB 0.8-0.8 , Da-07
. : :
Kipdand  |Loosssaad: 2asily | Ezsiy collapsed sc! | Finely crushied Bu &y blested rotks
corditions of heaped condansed  |whes stockplied {ner | mestone and loaged ir buchs:
sod soil with fitle air void | bissting required); | sandstone; wet with large &lr void,
Jn busket, and dlay | sand and 30il loaded | cohsgive Clay;
contdining loleof | in bucket with air gravel containing
sand |void wet of cry olay; | rubble; and
coarse gravel and  |excavation in watsr.
eompacted sand -
l and satl, | |

ko i

Work Efiiciency (E)

Werk efficency (£} varles largely with operator's skill as well ay ackine ravel distance, preparation
tirre length and dump trucks gembined. Actual work eff ciency is “ror 0.510 0.8

Tablé 2 Wc'k‘ Eiticiency (E}
Work Gar‘dmnns | Work Effic engy
Very good Q 2] (55 nvnutea*haur}
Goed lo.83 (50 minutesthour)
Ordingry 0.75 (45 minulasthour; |

T et i e e

44

Y o



Hourly Production {Loose Soil Yolume} (V) — e
Hourly production TV) of each model in light excavation is tabulated below for eference.

~ 3600xQxKxF
Cx

v

E= 0.8
D=10

Hourly Procustion {Loose Snil Vieluna) (V) |
Lok 'k

HuoketCapatity(@)| Wk bffigency (E)

| (heaped)m’ 16 0.83 0.75 108
| ZXT70- § 028 e 58 53 35
2110 f N

_ 045 | 12 03 84 | s |
| Zx120 . 08 128 | 10k ~ a4 | 83
ZX180LC [ 06 B9 | 18 | 04 0

| ZX200 g 08 | &> 164 139 |

| zx230 | 1.0 [ z05 | 188 | 1s2 102
ZX270 14 EEE 167 | 12
| ZX330 1.4 | 4t 2% 213 142 |
| 2%450 B | aza | w8 243 162
| ZX60¢ 25 . 428 . 34 | 320 R
| 2%800_ 33 536 | 444 | 40 268
EX120060 50 1 73 | 11 | 562 382
EXi900-5 2.0 1244 1033 533 622
EX25005 150 1800 | 1484 | 1350 960
“EX3600.5 | 220 2548 2113 | _1@le | 1248
[ =xsseos [~ 240 | 3132 2600 2348 | 1568



Basic Cycie Time {C)

B

Cycletime varies with Krd and conditions of soll as well as the dagree. of excavation difficulty.
Hare, basic cycle time (C) is defiried on conditen fhat kind of seil is erdinary; swing angle is 90° digging

depth is 60% maximur digging depth {catalog date),

and operation Is dumping onto a well matched

dump truck.
Basi¢ Gytle Time (C)
o — I _ Urit. sec
7 Basic Cygle Thve Made
ZX0IZX70LG. 13 Mesimum cutput made.
ZXTIZX0M 13 Maximum eutput mode
ZX1200 13 Mexdmum oufput mode
ZX1B0LC 14 Maxirym outplt mode
Mo 1 Waxirium output mode
T Zx23q Mazirum outpiit mode
2270 8 . ‘Mazimum nu"!pu__ff:nme
_ZX330 18 Mexirum outpit made
£X450 o 18 Maximir output mode
ZX600 T Maximum outpwt mode |
| ZX8OO0 20 Maximum oulput made
| Ex12005¢ I S - I Mazimum output mode
 EX1800S 28 Maxirmuny guiput mode
EX2500% 27 Meximum cutpit moce
EX36005 2% _ Meximunm output moce
EX55005 30 Maximum output moge
Fagtor between Swing Angle and Digging Depth (D)
Cysle tma varies with swirig speed and digging depth.
lable3  Tactor bolwean Swing Angle and Ligging Depth
, . Swing Angle
iﬂf?gmﬂ Beptn = % [ & T
Less than 40% maximum digging depth 0.80 0.85 0.55 165 |
40% to 75% maxmum digging depth | 0.95 120 110 1.20
More then 75% maximum diggngdepts | 40 | 145 128 140 |
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(3) Every contractor shall consult with the health and safety committee or, if no health and
safety committee exists, with a representative group of employees, on the development,
monitoring and review of the risk assessment.

(4) A contractor shall ensure that all employees under the his or her control are informed,
instructed and trained by a competent person regarding any hazard and the related work
procedures before any work commences, and thereafter at such times as may be determined

in the risk assessment.

(5) A principal contractor shall ensure that all contractors are informed regarding any
hazard as stipulated in the risk assessment before any work commences, and thereafter at
such times as may be determined in the risk assessment.

(6) A contractor shall ensure that as far as is reasonably practicable, ergonomic related
hazards are analysed, evaluated and addressed in the risk assessment.

(7) Notwithstanding the requirements laid down in subregulation (4), no contractor shall
allow or permit any employee to enter any site, unless such person has undergone health and
safety induction training pertaining to the hazards prevalent on the site at the time of entry.

(8) A contractor shall ensure that all visitors to a construction site undergoes heaith and
safety instruction pertaining to the hazards prevalent on the site and shall be provided with
the necessary personal protective equipment: Provided that where visits are made only to the
site office which is not in direct contact with the construction work activities, those health and
safety instructions and the provision of personal protective equipment may not apply.

(9) Every employee on site shall-

(a) be in possession of proof of the health and safety induction training as
determined in subregulation (7), issued by a competent person of the contractor
prior to the commencement of construction work; and '

(b) carry the proof contemplated in paragraph (a) for the duration of that project or
for the period that the employee wili be on the construction site.

Fall protection

8.(1) A contractor shall cause—

(a) the designation of a competent person, responsible for the preparation of a fall
protection plan;

{b) the fall protection plan contemplated in (a) to be implemented, amended where
and when necessary and maintained as required,

(c) steps to be taken in order to ensure the continued adherence to the fall
protection plan.



(2) The fall protection plan contemplated in subregulation (1), shall include—

(a)

(b)

(c)

(d

a risk assessment of all work carried out from an elevated position which shall
include the procedures and methods used to address all the risks identified per
location;

the processes for evaluation of the employees physical and psychological
fitness necessary to work at elevated positions and the records thereof;

the programme for the training of employees working from elevated positions
and records thereof; and

the procedure addressing the inspection, testing and maintenance of all fall
protection equipment.

(3) A contractor shall ensure that the construction supervisor appointed in terms of
regulation 8(1), is in possession of the most recently updated version of the fall protection

plan.

(4} Notwithstanding the provisions of subregulations (1) and (2), the contractor shall ensure

that—

(a)

(b)

(c)

(d)

(e)

v

all unprotected openings in floors, edges, slabs, hatchways and stairways are
adequately guarded, fenced or barricaded or that similar means are used to
safeguard any person from falling through such openings:

no person works in an elevated position, unless such work is performed safely
as if working from a scaffold or ladder;

notices are conspicuously placed at all openings where the possibility exists that
a person might fall through such openings;

fall prevention and fall arrest equipfnent is—

(i) suitable and of sufficient strength for the purpose or purposes for which it
is being used having regard to the work being carried out and the foad,
including any person, it is intended to bear; and

(i} securely attached to a structure or plant and the structure or plant and the
means of attachment thereto is suitabie and of sufficient strength and
stability for the purpose of safely supporting the equipment and any
person who is liable to fall:

fall arrest equipment shall only be used where it is not reasonably practicable to
use fall prevention equipment; and

suitable and sufficient steps shall be taken to ensure, as far as is reasonably
practicable, that in the event of a fall by any person, the fall arrest equipment or
the surrounding environment does not cause injury to the person.



Excavation work

11.(1) A contractor shall ensure that all excavation work is carried out under the supervision
of a competent person who has been appointed in writing.

(2) A contractor shall evaluate, as far as is reasonably practicable, the stability of the
ground before excavation work begins.

(3) Every contractor who performs excavation work shall—

(a)

(b)

(c}

(d)

(e)

it

take suitable and sufficient steps in order to prevent, as far as is reasonably
practicable, any person from being buried or trapped by a fall or dislodgement
of material in an excavation;

not require or permit any person to work in an excavation which has not been
adequately shored or braced: Provided that shoring and bracing may not be

necessary where—

(i) the sides of the excavation are sloped to at least the maximum angle of
repose measured relative to the horizontal plane; or

(i) such an excavation is in stable material: Provided that—

(aa) permission being given in writing by the appointed competent
person contempiated in subregulation (1) upon evaluation by him
or her of the site conditions; and

(bb) where any uncertainty pertaining to the stability of the sail still
exists, the decision from a professional engineer or a professional
technologist competent in excavations shall be decisive and such
a decision shall be noted in writing and signed by both the
competent person contemplated in subregulation (1) and the
professional engineer or technologist, as the case may be;,

take steps to ensure that the shoring or bracing contemplated in paragraph (b)
is designed and constructed in such a manner rendering it strong enough to
support the sides of the excavation in question;

ensure that no load, material, plant or equipment is placed or moved near the
edge of any excavation where it is likely to cause its collapse and thereby
endangering the safety of, any person, unless precautions such as the
provision of sufficient and suitable shoring or bracing are taken to prevent the
sides from collapsing;

ensure that where the stability of an adjoining building, structure or road is likely
to be affected by the making of an excavation, the steps are taken that may be
necessary to ensure the stability of such building, structure or road and the
safety of persons;

cause convenient and safe means of access to be provided to every excavation
in which persons are required to work and such access shall not be further than
6m from the point where any worker within the excavation is working;



(g} ascertain as far as is reasonably practicable the location and nature of
electricity, water, gas or other similar services which may in any way be
affected by the work to be performed, and shall before the commencement of
excavation work that may affect any such service, take the steps that may be
necessary to render the circumstances safe for all persons involved;

(h) cause every excavation, including all bracing and shoring, to be inspected—
(i) daily, prior to each shift;
(i) after every blasting operation;
(iii) after an unexpected fail of ground;
(iv) after substantial damage to supports; and

{v) after rain,

by the competent person contemplated in subregulation (1), in order to
pronounce the safety of the excavation to ensure the safety of persons, and
those results are to be recorded in a register kept on site and made available to
an inspector, client, client's agent, contractor or employee upon request:;

(i} cause every excavation which is accessible to the public or which is adjacent to
public roads or thoroughfares, or whereby the safety of persons may be

endangered, to be—

(i) adequately protected by a barrier or fence of at least one metre in height
and as close to the excavation as is practicable; and

(ii) provided with warning illuminants or any other clearly visible boundary
indicators at night or when visibility is poor;

() ensure that all precautionary measures as stipulated for confined spaces as
determined in the General Safety Regulations promulgated by Government
Notice No.R.1031 of 30 May 1986, as amended, are complied with when

entering any excavation;

{k}  ensure that, where the excavation work involves the use of explosives, a method
statement is developed in accordance with the applicable explosives legisiation,
by an appointed person who is competent in the use of explosives for
excavation work and that the procedures therein are followed: and

() cause warning signs to be positioned next to an excavation within which
persons are working or carrying out inspections or tests.

Demolition work

12.(1) A contractor shall appoint a competent person in writing to supervise and control all
demolition work on site.






Examiniation 12014
0/ O Costs Machine:

1 Workiné Hours

-2 Purchase

3 Insurance

CMC411

1.1 Per month
1.2 'Per year
1.3 Per Day
1.4 Rer week

Residuaf Value %

:Fir_st set of Tyres

Price 4
Monthly payback

‘Hourly

%

{Total Owning cost

4 Fuel

__5,pia}in_éd Maiﬁténance

6EMoving g
6.1 Tyre Replape

6-.2:':Uridercai'ri;igé
7:Repair Cost

8 GET

[Total Operating Cost |

9 Op'e'ré_tc_:_'r_

' [Total Operator Cost |

' [Total Cost -

Name
Number

‘ Date

Totals

R/Hour







Examiniatic 2014 CMC411

0 /0 Costs Machine:

1.1 Per month
1.2 Per year
1.3 Per Day
1.4 Rer week

'1'Workin_g Hours

2:Purchase ‘Residual _Valtje %
First set of Tyres

Price an
~Monthly payback
‘Haurly
3 Insurance %
- [Total Owning cost |

| 4Fuel

5 Pla'hﬁéd_Ma_ihi:enance

_ G;Mo\fihgr
~ 6.1:Tyre Replace

6.2° Uhdéréafridge

_ 7iRepair Cost _

 8GH

- [votal Operating Cost |

9 Operator

[Total Operator Cost |

Eotal Cost | '

Name
Number

Date

Totals

R/Hour







