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QUESTION 1 Owning and Operating {O&0) (25)

You are required to determine the O&O cost per hour of an Earthworks Machine. It needs to be done over the

lifetime

of the machine, by applying the information provided below.

A plant Hire Company needs to buy a Dozer.
1. This machine wil! be used on various contracts.
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These operations will be at work 6 days per week and 10 hours per day. {(No weekend 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 as per the working schedule of the operator.

General information on the Dozer is listed below in table format.
The repayment period of the Dozer will be 5 (five} years.
The applicable interest rate will be 12 (twelve) % pa. (See tables provided.)

nsurance will be 6.5 % of the Purchase price, per year.

The anticipated economical lifetime of the machine is estimated at 14000 (Hours)

10. The residual value of the machine after 5 (five) years will be 25% (Residual value)
11. The fuel price is R 16.65 per liter
12. The operator: (Applies only to the operator and not the machine)

i} Rate per hour {NT} R 40.00 per hour. Rate per hour {OT) R 50.00 per hour

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

iii} Maximum allowable overtime (OT) per week is 10 hours per week. {Basic Conditions of Employment Act)
) The operator agreed to a 50 minute lunch with no pay for lunch.

v) The lunch break will not count as “warking hours”,

vi) The 10.0 hours at work minus the 50 minutes lunch break per day, will be “working time” for Operator and

the same for the machine

13. Ignore any VAT aspect in this calculation.

Note: All prices in this Table represent: R x 1000

. Additional Major Components Major Components Replace
K Price Unscheduled Replace Turbo charger
N Maintenance Engine
Duration | f . Freauensy | final | Duration Over
Over Lifespan Out of rquf " | Engine of Drive | Oufof _
service oceurrence Cost occurrence Cost service Lifetime
Cat R2800 | 10 Days 20 % of 4 Days 10000 R 800 4000 R400 | 2 Days 7% of price
Gustticn price hours hours of machine
Dozer of work
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. . Fuel
Tracks Preventative Maintenance GET Cons
. Price of | Frequen . Over Price Frequency Duration -
Price Frequfency Duration service ¢y of Ouration each of Out of I/h
per set. o Out of occurren Out of Lifeti replace | occurrence service
occurrence service ce service fietime ment
R 120 4000 2 days RO 500 2daysper | 6% of price R8 2000 1 Day per 32
hours per event hours Event of machine hours event

QUESTION 2: Contract Price Adjustment Factor (CPAF) (25)

You need to calculate the Contract Price Adjustment Factor for the Payment Certificate for this upcoming
certificate: In this instance end January 2012

You have the following information available in the Table 2.1 below:

i) Accumulative figures of progress in months.

Tabie 2.1

Cumulative LABOR _|PLANT _[MATERIAJFUEL __ [SUB CONT. |[PROFIT  TOTAL

Date Values are accumulative
2011-05-31 300 900 400 400 200 2000 2400
2011-06-30 1100 1700 600 500 200 400 4500
2011-07-31 1400 1800 1400 800 400 600 6400
2011-08-31 1700 2300 2300 1000 500 800 8600
2011-09-30 2300 2400 3300 1000 600 1000f 10600
2011-10-31 3500 2700 4100 1300 700 1200{ 13500
2011-11-30 3900 3400 4800 1500 700 1400 15700
2011-12-31 5200 3400 4900 1700 800 1600] 17600
2012-01-31 6400 3400 5700 1800 1000 1800] 20100
2012-02-29 7800 4200 6300 2000 1300 2000] 23600

TOTAL VALUES (Estimated) 45000 32000 40000 15000 10000 16000] 158000

Questicn 2 {Continue): Additional information available:

The Suk Contractor only supplies plant, with no labour.

The Base Index for this calculation is the month preceding (before) the first payment. (On the above table)

The poriion of the contract not applicable to the price adjustment is 15%.
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The values for the coefficient (a, b, ¢, and d) to represent the proportionate values of Labour, Plant,
Material and Fuel must be used as follows a= 0.25, b= 0.4,¢c=0.2, and d=0.15

The payment is for the month of January 2012. (2012/01/31) Ignore the figures for February, these were
estimates made for yearend financial reasons

A schedule of these indices is included for your convenience. {Courtesy of SAFCEC)

a) Your contract is in Ekurhuleni Gauteng
b) The contract involves Concrete Works
c) You have a “Wholesale” fuel supplier in the Witwatersrand Area.

The general conditions use in this agreement, between the company you work for and the client, is the
“General Conditions of Contract for Construction works” (GCC) 2" Edition (2010). Copies of the relevant
pages are included for you convenience. {Courtesy of South African Institution of Civil Engineering)

You are required to provide the following:
i) Determine the factor to be applied by deciding on the indices and do the calculation.
Marks (20)

i) Determine the total value to be claimed from the Client, with the information available, at the
end of January 2012. Marks (5)

QUESTION 3 CALCULATION: EARTHWORKS EQUIPMENT REQUIREMENTS {45)

A) General information
You are responsible for pricing a tender to build an embankment,

You are using the plantavailable in the “Plant Division” of the Company you work for.

You will hire all required equipment from the building of the embankment as per Table D and E below.
You will provide all Operators as per Table C below.

Do not aliow for any profit or OHC (Overhead costs)

The “payback” period for the machines not applicable.

The anticipated contract period will be as per the requirements of the project (Building of the embankment)
Assume no holiday breaks, and no compensation for Public Holidays.

Price of Diesel is R 15-80 per litre.

The Haul distance is as per:

a)  The Table in Section D below and

a) The “Haul distance” km is 9.5 km, from out of borrow pit to next to the embankment,

b) The dimensions of the embankment are as per the sketch (Section E below).

Use the Tables below and apply the following;

a) Only (1) one water Truck, (1) one Dozer (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, is described:
i) The capacity of the excavator is 185.0 m”3 per hour. (After all aspects have been taken into consideration i.e,
efficiency, ground conditions etc.)
3
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i) Use only 1 (one) Excavator
1ii) Because of the borrow pit layout the swing angle of the Excavator will be 180 Deg.
iv) The Digging Depth of the Excavator will be 50% of maximum.
V) Condition of soil is Medium to Easy Collapsed soil.
vi) Work efficiency is “Good”.
c) The Tipper Trucks (haulers) for moving the material, are described:
1) The number of Tippers (Haulers) needs to be determined.
ii) The “Plant Hire Division” does have adequate numbers of Tipper Trucks (Haulers) available.

iti) Bin Capacity of the (Tipper Trucks) Hauler, 15.5 m*3
iv) Maximum speed of the hauler is 60 km / hour

V) Tipping time is 14 seconds
vi) Lowering time is 8 seconds
Material

The density of the material in the bank is (98 % Mod AASTHO) and take it as 100% and in this instance is 1920 kg/m™3
The “In Situ” density of the material is at 80 % Mod AASTHO.,

The “Loose™ density of the material is at 60 % Mod AASTHO.

Bulking factor to be used between the Loose on truck and the embankment is 1.2

The total length of the Embankment is as per the Table in Section E below.

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™.

Labour

Assume the information in the Table in Section C below (Labor / Operators / Others) for the requirements of the Personnel.
Do NOT provide for additional persons or for any form of absenteeism of leave. Work only on the required hours.

Working on site will be an 8 (eight) hours / day (Working Time) for 6 days per week.

The Overtime (OT) rate will be 150% that of Normal Time (NT)

The “Lunch Break” is 1 (one) hour is not included in the 8 (eight) hours and this break will not be paid for.

If working is more than 45 hours per week OT (Overtime) must be paid.

B) Equipment information

No. Machine Make Model Machine Price Tires
(Operator Buy Rent/ Price Freq in No. off Fuel
Class) X 1000 | Hour Each hour c°"§‘,‘1’“p“
1 Dozer {A) Komatsu D85 EX R3200 | R880 XXX XXX None 35
1 Grader (B) Caterpill 140 H R2400 | R300 R 18 000 2500 6 30
ar
1 Excavator, (B) Hitachi ZX 330 R2000 | R350 XXX XX None 24
1 Roller (A) Bomag Drum R1200 R 260 R 22 000 5000 2 28
TBD | Tipper({A) BELL B25D R 1800 R 280 R 25000 3000 6 17
1 Water (A) Ford B 200 R 600 R 200 R 6000 5000 10 22
Truck
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C) Labor / Operator information

Description Unit Quant. Cost (R per Hour) | Remarks
(Number)
1 Construction - Foreman Hour 1 32 All in Rate per hour
2 Construction - Supervisor Hour 1 28 All in Rate per hour
3 Construction — Labor / Telly Hour 3 18 All in Rate per hour
4 Technician Hour 1 45 All in Rate per hour
5 Technician - Assistant Hour 2 25 All in Rate per hour
6 Operator Class A Hour Calculate 35 All in Rate per hour
7 Operator Class B Hour 2 45 All in Rate per hour
D) Table D
Haul road
Long Section
Section _ In pit Ramp Haul On Bank
Pit to Bank (km) Distance 1 0.5 6 2
Pit to Bank {speed) % of Max 65% 30% 90% 40%
Bank to Pit (Time) % of Total 75 % of {Pit to Bank)
E) Information on Embankment
Embankment
1 {Long Section)
Pole: | A B c D E F G H | J
|Distamee between points ™" 15 15 15 15 15 15 is 15 15
Width o 13 14 14 14 14 14 id 14 id 14
Heig@ " 0.0 4.0 5.5 §.0 7.3 9.5 7.8 2.2 3.2 0.0
i
Embankment "

A
v

2 {Cross Section)

|

15

F) Information provided
i) All Information in Data Tables above, does not necessarily all apply to this test.

G) Required of the Students for this portion of this test (Detail aspects were discussed in class)

i) Determine the volume of the Embankment. (10)
i) Determine the cycle time of the Tippers (15)
iii) Determine the duration of this operation. In working days or hours 5)
iv) Number of tippers (5)

v) Cost of the total operation all machines and operators (R per m”3) (10)




W

University of Johannesburg
Department of Civil Engineering Technology
Subject: Contract Management IV - CMC 411 (Examination June - 2015) UNIVERSITY

e (I e
JOHANNESBURG

UESTION 4 (25) General Aspects of Contact. (Please write on this age and hand it in

Name: Student Number:
Q Question Mark
Num.
4.1 Name 3 parties to a Civil Engineering Contract
1
1
1
42 | An Engineer usually has 2 roles in a Civil Engineering Contract, name these?
| A) 1
B) 1
44 Complex projects are usually carried out by two types of contractors name these?
A) 1
B) 1
4.4 Usually there are 2 types of Subcontractors name an describe
A) 1
1
B) 1
1
45 Name the 4. standard conditions of contract documents, which are most commonly used in
SA
A) B) 2
C) D) 2
4.6 What is the name of the document, if the General Conditions of Contract are adapted to
address the specific requirements of the promoter
2
47 The statement of work is a document, which describes the project in a narrative manner, and
its development is a joint effort between the promoter and the project manager. Name 6
items/issues that will typically form part of it?
A) B) 2
C) D) 12
E) F) 2
4.8 Project risks can be defined as a measure of the and of not
achieving a defined project goal. Provide the two aspects left out above.
A) | B) 2
49 The Project Manager must however, tailor the project plan to suit the requirements of a
specific project, name 6 ltems to be part of a project plan.
A) B) 1
C) D) 1
E) ‘ F) 1
(28)

Note: Total marks for Question 3 will only be: (25)




Question 1 {one) 'Examination Date

0O/ O Costs fora Student Name

whning Lost Student Num.

1{Working Hours

1.1{Per month

1.2 |Per year

1.3|per week

2 |Purchase i

3|Insurance

Total Owning cost

Total Owning cost per hour

perating Cos

ZFue|

5iPlanned Maintenance

{Preventative)

6 Tyre Replace

7 Undercarriage

8|Repiace item

9|Replace item

8/Repair Cost

{ Unscheduled)

9|GET

10|Operator

Total Operating Cos{ NT

Total Operating Cos{ OT

Total Operating Cost per hour

Total Cost

Total Cost per hour




General Conditions of Contract for Construction Works, Second Edition, 2010
CONTRACT PRICE ADJUSTMENT SCHEDULE

The value of each monthly certificate shall be increased or decreased by the
amount obtained by multiplying "Ac", defined in Clause 2 of this Schedule, by the
Contract Price Adjustment Factor, rounded off to the fourth decimal place,

determined according to the formula:
alt bPt cMt  dFt 4
(1-x) + + ili

e Po Mo Fo
in which the symbols have the following meaning:
"x" is the proportion of "Ac" which is not subject to adjustment. Unless otherwise
stated in the Contract Data, this proportion shall be 0,10.
"a", "b", "¢" and "d" are the coefficients contained in the Contract Data, which are
deemed. irrespective of the actual constituents of the work, to represent the
proportionate value of labour, contractors’ equipment, matefial {(other than "speciai
materials" specified in the Contract Data) and fuel respectively. The arithmetical
sum of "a", "b", "¢" and "d" shall be unity.
“L" is the "Labour Index” and shall be the Consumer Price Index (CPI per province)
for the province wherein the larger part of the Site is located, as stated in the
Contract Data, and as published in the Statistical News Release, P0141, Table A
of Statistics South Africa.
"P" is the "Plant Index" and shall be the Producer Price Index for Civil Engineering
Plant as published in the Statistical News Release P0142.1, Table 12 of Statistics
South Africa.
"M" is the "Materials Index" and shall be the Producer Price Index applicable to the
industry as stated in the Contract Data and as published in the Statistical News
Release P0142.1, Table 11 of Statistics South Africa.
"F" is the "Fuel Index" and shall be the Producer Price Index for Diesel at
wholesale level for the area as stated in the Contract Data and as published in the
Statistical News Release P0142.1, Table 12 of Statistics South Africa.
The suffix "o" denotes the base indices applicable to the base month as stated in
the Contract Data.

72
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TABLE "A" - New Indices Dec 2012 = 100
tment Provisions (CPAP)
Refer to P0141 - Consumer Price Index: Additifonalndices: Table 3 and Table 4

Converslon Factory 0.7917656374]sunesunuta]nisimunsunn] 0.7751937984 T % [ wsos | 21 | tssz | aze0 | azos ]

Western Cap Eastern Cape Worthern Capg fversion factors provided by STATSSA)
ble 4 Table 4 Tablg A Takls 4 Table 4 Table 4
Clty of Port East Kimbarly 8 Civil Engineeriny
Cate Cape Town Elizabsth London el Fual Plant ftwatersrand  Coast
1 75.6 75.4 74.8 73.5 3.3 805 67.9 676
2 76.0 755 75.1 73.9 '7.5 845 68.5 68.3
3 77.2 76.5 76.3 747 18.8 845 75.8 75.7
4 77.8 77.0 77.0 75.5 02.4 84.5 87.9 87.9
5 78.2 778 776 76.0 13.5 88.2 94.4 94,6
6 79.0 78.5 79.0 771 25.3 88.2 1011 101.4
7 80.1 79.6 80.1 7823 23.4 88.2 107.0 107.4
8 80.6 80.0 80.7 79.8 01.2 91.9 105.4 105.8
9 §1.2 80.9 81.2 79.9 35.0 91.9 82.0 92.1
10 815 81.1 81.3 8O3 1.0 1.9 86.7 86.7
K 815 81.1 814 80.4 31.2 6.8 84.5 84.4
12 81.4 80.7 81.3 80.2 56.1 96.8 76.9 76.7
1 81.5 80.8 80.9 80.3 59.1 96.8 61.2 60.8
2 82.2 81.8 82.0 81.0 65.4 101.1 80.7 60.4
3 B3.5 82.9 83.1 82.2 61.1 101.1 57.2 56.7
4 838 83.3 83.5 82.5 60.3 101.1 60.9 60.5
5 84.1 83.5 83.9 82.¢ 60.5 99.1 61.7 61.2
6 84.5 83.6 84.2 83" 61.9 89.1 60.4 60.2
7 85.4 85.1 85.2 84.5 64.2 99.1 64.2 64.0
8 857 85.4 85.3 84.7 63.2 100.0 62.3 621
9 86.1 85.5 859 85.0 85.7 100.0 85.5 65.3
10 86.2 85.5 85.8 85.0 62.1 100.0 62.5 62.3
1 86.3 85.5 85.7 85.0 63.2 98.5 63.4 63.2
12 86.9 85.7 86.0 85.0 66.4 98.5 65.8 65.6
1 87.1 85.8 86.1 85.2 64.9 98.5 64.5 64.3
2 B87.4 86.5 86.7 85.4 66.6 98.5 65.4 65.2
3 88.4 87.3 87.5 85.9 67.6 99.0 65.8 65.6
4 88.7 87.4 87.8 86.3 71.5 99.0 70.4 703
5 88.8 87.6 87.7 86.4 73.4 98.3 73.1 72.8
6 88.7 87.8 87.8 86.1 2.4 98.2 7T 716
7 89.1 88.4 88.3 87.4 713 98.1 70.3 702
8 89.1 88.4 88.3 87.4 70.6 97.8 69.0 8.9
g8 89.2 88.6 88.3 87.6 70.0 97.8 69.0 8.9
10 80.3 88.7 88.5 87.8 702 97.9 68.8 68.7
ik 89.4 88.9 88.5 87.8 72.1 98.2 71.1 71.0
12 89.6 89.0 88.7 87.8 746 97.3 71.1 71.0
1 90.0 80.5 89.0 88.5 774 965 733 73.2
2 90.7 90.2 80.7 89.1 84.6 a7.7 76.2 76.1
3 81.8 91.3 90.6 20.2 90.2 98.1 82.1 82.2
4 92.1 21.5 90.9 80.5 95.6 98.2 88.7 88.3
5 926 81.9 91.3 90.8 94.6 08.2 90.2 80.8
6 929 92.1 91.8 91.0 91.8 98.9 86.6 6.2
7 93.5 93.1 926 92.9 91.2 99.1 85.8 85.1
8 93.7 93.2 928 93.3 91.0 99.2 87.0 86.5
& 94.1 93.6 93.1 93.6 91.0 99.1 87.0 885
10 84,5 94.1 937 94.3 94.6 98.3 90.3 89.9
1 94,6 94.4 93.9 04.7 99.6 98.3 93.7 933
12 948 94.6 94.1 094.9 101.2 08.7 96.6 97.8
1 95.2 95.0 94.2 95.6 98.7 98.8 96.1 95.8
2 95.6 95.4 95.0 96.1 98.6 99.2 96.1 957
3 96.7 96.5 96.7 96.0 99.8 98.6 97.0 96.7
4 87.1 96.9 97.2 97.1 101.8 98.8 101.8 101.2
5 97.3 97.1 97.4 97.1 102.8 99.7 1027 102.1
& 97.5 97.5 97.6 97.1 98.9 99.9 100.4 100.1
7 97.9 98.0 97.9 98.1 91.3 100.1 94.6 93.8
a 98.0 98.2 98.0 98.3 93.5 100.3 85.9 95.1
] 98.9 98.8 98.8 99.2 99.5 100.8 102.4 1617
10 89.4 990.4 99.4 99.7 104.4 100.8 102.9 105.5




