THE BUILD-UP
RATE FOR
BUILDING WORKS

 NORZAASRA B S
==<HAZLINA. BINTI MAR
ULZANA RINTRZULKARNAIN
<Livil Engineering Depz "[nent“.,_
~ Politeknik Pare icksan

-




~OLiT=I<MNil<

MALAYSIA

OOOOOOOOOOO

The Build-up Rate
For Building Works



Perpustakaan Negara Malaysia Cataloguing-in-Publication Data (after eisbn is received)

Cataloguing Information (to be informed)

PUBLISHED BY:
Politeknik Port Dickson
KM14, Jalan Pantai, 71050 Si Rusa

Port Dickson, Negeri Sembilan
AUGUST 2021

Copyright Each part of this publication may not be reproduced or distributed in any forms by
any means or retrieval system without prior written permission.



SYNOPSIS

Building estimating is the major process in the construction industry. Every
successful project starts with a precise and accurate cost estimation.

Basic knowledge on cost estimation is important in providing the appropriate total
cost and expenses of construction projects from start to finish.

The preparation of estimation involves measuring and pricing. Measuring is the
process of abstracting the quantity of each building element based on the
specified drawings and specification given, meanwhile pricing is the process of
calculating the cost of each building element stated.

This book only focus on built-up calculation for concrete works, excavation works,
bricks works and reinforcement works.

Hopefully, this book can benefit positively to those who are involved.
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BUILD-UP RATE
METHODS

* Requirement and use of
orice rate and schedule of
rate.




INTRODUCTION

* Building estimating is the major process in the construction industry.

* Every successful project starts with a precise and accurate cost estimation.

* A quantity surveyor will propose the cost estimation fo a client as guidance to monitor the
project development.
* Cost estimation reflects to the actual price during tendering process for contractor and

subcontractor.

* Basic knowledge on cost estimation is important in providing the appropriate total cost
and expenses of construction projects from start to finish.

* Direct costs and direct costs are among the ways to classify expenditure.

* The actual buiding estimation is based on detal drawings and defailed buiding

information before it is opened for tendering.

+ Materials
Direct * Labour
Cost - Machinery

« Administrative

Indirect
Cost

* legal fees & permits
- Utilities

« Security
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PRINCIPLES OF THE BUILD-UP RATES

* The preparation of estimation involves measuring

and pricing.

* Measuring is the process of abstracting the
quantity of each bulding element based on the

specified drawings and specification given.

* Pricing is the process of calculating the cost of
each bulding element stated.
* The preparation of build-up rate for each work

items are calculated during pricing process,

How rate is read ?

RM 250.00 / m3

Currency Price of item Per unit of measurement

What is Rate ?
Price. per unit of |

measurement /

* The unit rates is the amount of money for an item of work inclusive of the amount of

materials, labour, plant and machineries and contractor’s profit.

Example of market rate :

Description Unit Rate (RM)
Excavation (pit) m’ 1000
Concrete Grade 20 m’ 25500
Formwork m’ 2800
Reinforcement kg 3.20

Rate will  differ
from one project

to another due to
various  factors
such as  size,
nature of work,
location,  market
conditions, etc.

Build-Up Rate Methods




Schedule of Rate

Is the list of rates of various item of work. éé JKR

—

SCHEDULE OF RATES

The schedule is prepared by the Public
Works Department (JKR)

* Usage:

to faciitate the preparation  of

estimates
ii. toserve as a guide in setting rates in T L
CIVIL ENGINEERING WORKS IN SARAWAK
connection with contract agreement A SO B
WATERMAIN CONSTRUCTION IN SARAWAK

JKR SARAWAK
DECEMBER 2018

Example of market rate :

C  CONCRETOR

em Description Unit Rate (RM)

1 Lean concrete (Grade 15) in 50mm thick blinding. M 17.80

2 Mass Concrete (Grade 20) in non-structural works such as pavements, M 360.00
upstands, kerbs and the like.

3 Reinforced concrete (Grade 25) in sub-structural works such as pile [V 375.00
caps, pad footings, column stumps, and the like.

4 Reinforced concrete (Grade 30) in sub-structural works such as pile M 390.00
caps, pad footings, column stumps, and the like.

5 Reinforced concrete (Grade 35) in sub-structural works such as pile M3 405.00
caps, pad footings, column stumps, and the like.

6 Reinforced concrete (Grade 40) in sub-structural works such as pile M 420.00
caps, pad footings, column stumps, and the like.
Reinforced concrete (Grade 25) in sub-structural works such as ground M 388.00

7 beams, ground slabs, apron slabs, steps, platform slabs, ramp and the
like.

Build-Up Rate Methods




PRINCIPLES OF THE BUILD-UP RATES

Material Cost

Initial Cost - Cost that is not including profits, transportation cost and
other additional cost. Basically this is an initial cost which come straight
from the factory. Market price usually wil change/vary from time to

time and from one place to another.

Transportation Cost - Includes the add on price for transporting
construction material to site. Supplier wil determine the construction
material cost according to where the material wil be sent.
Transporfation cost also includes how the materials are moved

whether by manpower, fork lift or other method.

Storage Cost - Cost of storage of construction material such as

cement, glass, tles and flammable material.

Waste and material damage - Waste and material damage is
calculated starting from the material delivery from the factory to the

construction site.

The percentage of wastage and material damages are as follow

Cement 5%

Tiles 2%
Timber 5%
Steel 10%

Build-Up Rate Methods



PRINCIPLES OF THE BUILD-UP RATES

Labour Cost

Labour costs are the fotal amount of money paid to employees/workers

for a period, such as a week or a month

Skiled Labour - is any worker who has special skill, training,
knowledge, and (usually acquired) ability in their work. A skiled worker
may have attended a college, university or technical school. A skilled
worker may have learned their skils on the job. (carpenter, artisan,

tiler, plumber, draftsman, engineer etc)

Semi Skiled Labour - is one who has sufficient knowledge of the
particular trade or above fo do respective work and simple job with

the help of simple tools and machines.

Foreman, forewoman or foreperson is a supervisor, often in a manual
trade or industry. Foreman may specifically refer to Construction
foreman, the worker or tradesman who is in charge of a construction

crew

Labourer - is person employed to do unskiled work

Build-Up Rate Methods



PRINCIPLES OF THE BUILD-UP RATES

Plant, machinery  pignt - o place where things are made or where an industrial process

and  equipment  jqkes place . Example; batching (concrete) plant (rented or purchased).

cost
Machinery is defined as a mechanical device or the parts that keep

something working.  Example: excavator, tower crane, mobile crane,

bending machine etc. (rented or purchased).

Equipment is a basic equipment such as wheelbarrow, scaffolding, hand

tools etc. (rented or purchased).

Machinery equipment can be purchased or rented. The choice
between purchasing or renting usually depends on the amount of time

the equipment will be utilized in the contractor's operations.

Purchased | Rental
s R s N
] Ownership Cost — Rental Cost
s R g )
Operating Cost exclusive
- Operating Cost - of services and
L ) | breakdown maintenance

7
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PRINCIPLES OF THE BUILD-UP RATES

Overheads

Overhead expenses refers to an ongoing expense of operating a

business; it is also known as an "operating expense”.

Overhead is those administrative expenses of a business that are

required to operate general corporate functions, and which cannot be

definitively attributed to any revenue-generating activities or units of

output [such as products to be sold).

Examples of overhead expenses are as follows :

Office supply - papers, photocopiers, fax machine, shop-drawings

Utility bills - electric, water supply, telecommunications

Care and maintenance of site - site cleanliness

Security - for stored materials and plant and machineries

Signage - especially for the health and safety measures

Entertainment - during the conduct of site meeting like refreshment,

lunch or tea.

Administrative salaries

Build-Up Rate Methods



PRINCIPLES OF THE BUILD-UP RATES

Profit

The profit costs varies among contractors grade as they have different

areas of specialisation. Profit is the amount reserved for the company.

Usually, the percentage of profit varies from 3 - 10% of the nett
construction rate. The profit percentage is closely related fo the

competition in the market

The profit usually translates the frequency of jobs and the number of

on-going projects in hand among the contractor.

Build-Up Rate Methods



BUILD-UP RATE
CALCULATION
FOR CONCRETE
WORKS

e Concrete works mixed
manually and mixed by
machine.



INTRODUCTION

Concrete is widely used in construction industry.

Two (2) types of mixing concrete :

i By hand (manually)

Figure 1. Mixing concrete by hand

Using fool like shovel, bucket etc.
(Source: Construction Review Online, 2021)

ii. By machine
- Various types of mixers are avaiable which are
either petfrol/diesel or electrically powered.

- Suitable in large projects where large masses

of concrete are required.
Figure 2 Mixing concrete by machine

(Source: Mahadev Desai, 2019)

Nowadays, most construction projects use the concrete mixer machine and ready-mixed
concrete as it is faster, cheaper, efficient, high productivity, befter quality, strength, and
durability. Ready-mixed concrete is typically batched and mixed off the work site and then

delivered to the work site in a concrete mixing truck.

Concrete mix proportion.

Material Volume Weight Density
Cement 1m3 1.4 tones (28 bag] 1440 kg/m’®
Sand (fine aggregate) 1m3 1.52 tonnes 1640 kg/m’
Coarse aggregate 1m3 162 tonnes 1390 kg/m’®

11
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Concrete is stated according to the proportion of material mixing or its performance.

Grade Mix Characteristic Compressive Group
Proportion Strength in N/mm?
5P 1:5:10 5
7 5p 1.48 75 Lean Concrete
15P 1:3:6 15 Ordinary
20P 1.2:4 20 Concrefe
25P 1.1.5:3 25
30P 1:1:2 30
Standard
40P 40
Concrete
50P 50
SoP Design mix 35
60P 60 High Strength
M80 80 Concrete

Proportion ratio of concrete mixture will influence the cost of concrete per cube metre.

12
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Shrinkage, consolidation and wastage of materials

Normally, when the compose of materials (cement, sand and

aggregate) mix with water, it will shrink as the sand and cement

flled the void in between aggregates. Thus, the volume of

concrete will reduced.

During the process of mixing, removing, carrying or plocing some

of the materials will go to the waste.

Hence, for such case, allowance of 50% should be added in the

material cost for shrinkage, consolidation

preparing for the concrete price rate.

CONCRETE WORK BY HAND (MANUALLY)

and wastage in

0%

Elementary components for concrete work by hand (manually) price rate calculation :

4 )

Material cost ﬂ

Cement, fine
aggregate, coarse
aggregate

Shrinkage,
consolidation and
wastage of
materials

\. J

(

—

Labour cost 2

Mixing by hand,
removing,
carrying,
compacting,
levellng and efc.

\

Profit and
Overhead

cost

Build-Up Rate Calculation For Concrete Works



EXAMPLE 1 : Concrete Mixing By Hand

Reinforced in-situ concrete Grade 25 in isolated column - m

3

Data :
Material : Concrete Grade 25
Cement Cost
Sand Cost
Coarse Aggregate Cost
Labour output : Mixing
Removing & placing
Labour wages
Profit & Overhead

- proportion is 1:1 2 : 3
-RM 1050 /bag
-RM 28 /m*

-RM 35 /m*®

- 2 hour/m*
- 8 hour/m?®

- RM 40 /day

- 15%

Build-Up Rate Calculation For Concrete Works




SOLUTION

RM RM
c. Material Cost
1 m3 cement x 28 bag x RM 10.50 29400
1 2 m®sand x RM 28 4200
3 m3 aggregate x RM 35 10500
44100
+) shrinkage, consolidation & wastage
50% x RM 44100 22050
Material Cost for 55 m? 661.50
Material Cost/m? = RM 661.50 12027
55m?
d. Labour Cost
Mixing : 2 hours x RM 40 1000
8 hours
Remove & Place : 8 hours x RM 40 4000
8 hours
17027
e. Profit & Overhead
15% x RM\ 170.27 2554
Price Rate/m* 1958]

Build-Up Rate Calculation For Concrete Works



CONCRETE WORK BY MACHINE (rental)

Flementary components for concrete work by machine (rental) price rate calculation -

Profit &
verhead Cos

Rental Cost m I Labour Cost |
ost
N N | O
Labour wages Cement, fine Removing,
for operator aggregate, carrying,
machine coarse compacting,
/assistant aggregate levelling etc.
o J o J L
4 N 4 N\
Fuel
Consumption SWC-
— (Diesel, petral, 50% from
hydraulic ol material cost
etc)
o o J
Output of concrete mixer
Size Labour Quantity Output/hour Diesel/hour Lubricant
(m?) (litre) oil/hour (litre)
5/33 1 operator 125 1.10 004
1 general worker
/15 1 operator 225 160 006
3 general worker
1017 1 operator 325 1.80 007
4 general worker
14/10 1 operator 450 2.10 008
4 general worker
18/12 1 operator 550 240 0.10

6 general worker

All data are subject to change

Build-Up Rate Calculation For Concrete Works



EXAMPLE 2 : Concrete Mixing By Machine (Rental)

Reinforced in-situ concrete Grade 25 in isolated column - m

3

Data :

Concrete Mixer :

Material :

Labour output

Profit & Overhead

Rental Cost - RM 200 /day
No. of Operator - 1 person; RM 50 /day
No. of General Labour - 2 person
Diesel - 3 liter /hour ; RM 170
Engine oll - 3 liter /day ; RM 20
Machine output -7 m’/hour
Concrete Grade 25 - proportionis 1:1 %: 3
Cement Cost - RM 1050 /bag
Sand Cost -RM 28 /m*®
Coarse Aggregate Cost -RM 35 /m?
Removing & placing - 8 hour/m?
Labour wages - RM 40 /day

- 15%

17
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SOLUTION:

RM

RM\

a. Rental Cost

Rental / hour = RM 200
8 hours

b. Operational Cost

Operator = 1 person x RM 50
General Labour = 2 person x RM 40
Diesel = 3 liter x 8 hours x RM 170
Engine oil = 3 liter x RM 20

Operational Cost/day
Operational Cost/hour = RM 23080
8 hours
Total Machine Cost/hour
Machine output = 5.5 m*/hour
Cost of mixing concrete for 1 m® = RAM 53.85
55m®

5000
8000
4080
6000
23080

2500

28.85

53.85

/.69

Build-Up Rate Calculation For Concrete Works



SOLUTION (continue) :

RM RM
c. Material Cost
1 m3 cement x 28 bag x RM 10.50 29400
1 2 m®sand x RM 28 4200
3 m3 aggregate x RM 35 10500
44100
+) shrinkage, consolidation & wastage
50% x RM 44100 22050
Material Cost for 55 m? 661.50
Material Cost/m? = RM 661.50 12027
55m?
d. Labour Cost
Remove & Place: 8 hours x RM 40 4000
8 hours
16796
e. Profit & Overhead
15% x RM\ 16796 2519
Price Rate/m* 193.15

Build-Up Rate Calculation For Concrete Works



CONCRETE WORK BY MACHINE (purchase)

Elementary components for concrete work by machine (purchase) price rate calculation

Capital Cost I Ope(;g!fond | I/\/\ofericﬂ Cosfl I Labour Cost l veF;Loefcljd&Cos

( Y | o N | N | 2

Initial cost of
machine Labour wages Cement, fine Removing,
| for operator | aggregate, carrying,
P machine coarse compacting,
/assistant aggregate levelling etc.
Interest on
loan \ J - J (. J
) © | N | O A
)
Maintenance Fuel SWC

— Cost Consumption :

_ hydraulic oil material cost

etc)
| Transportation 9 ) L )
Cost

-

0
{ Salvage Value

——

20
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EXAMPLE 3 : Concrete Mixing By Machine (Purchase)

Reinforced in-situ concrete Grade 25 in isolated column - m*®

Data -
Concrete Mixer Initial Cost - RM 15,000
Interest on loan - 10% per year
lifecycle of plant - 4 years
Average plant work - 200 days/year
Salvage Value - RM 2000
No. of Operator - 1 person ; RM 50 /day
No. of General Labour - 2 person
Diesel - 1.6 liter /hour. ; RM 1.70 /liter
Engine oll - 0.2 liter / hour. ; RM 20 /liter
Machine output - 55 m*/hour
Material - Concrete Crade 25 - proportion is 1:13: 3
Cement Cost -RM 10.50 /bag
Sand Cost -RM 28 /m*
Coarse Aggregate Cost -RM 35 /m®
Labour output Removing & placing - 8 hour/m’
Labour wages - RM 40 /day
Profit & Overhead - 15%

21
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SOLUTION:

RM RM
a. Capital Cost
Initial Cost 1500000
Interest on loan = 10% x 4 years x RM 1500000 6,00000
Maintenance for 4 years = 10% x RM 1500000 1,50000
Transport for 4 years = 5% x RM 1500000 /5000

23,25000
(Less) Salvage value 200000
Capital Cost for 4 years. 21,25000
Capifal Cost for 1 year. = RM_21,25000 5,312.50

4 years
Total hour for 1 year
= 200 days x 8 hours = 1,600 hours
Capital Cost/hour = RM 5,312.50 332
1600 hours
b. Operational Cost
Operator = 1 person x RM 50 5000
General Labour = 2 person x RM 40 8000
Diesel = 1.6 liter x 8 hours x RM 1.70 2176
Engine oil = 2 liter x 8 hours x RM 20 3200
Operational Cost/day 183.76
Operational Cost/hour = RM 183./6 2297
8 hours

Total Machine Cost/hour 2629
Machine output = 55 m*/hour
Cost of mixing concrete for T m® = RM 2629 478

55m’®

Build-Up Rate Calculation For Concrete Works



SOLUTION (continue) :

RM RM
c. Material Cost
Im3 cement x 28 bag x RM 10.50 29400
1 2 m®sand x RM 28 4200
3m3 aggregate x RM 35 10500
44100
+) shrinkage, consolidation & wastage
50% x RM 44100 22050
Material Cost for 55 m? 661.50
Material Cost/m3 = RM 661.50 12027
55m?
d. Labour Cost
Remove & Place: 8 hours x RM 40 4000
8 hours
16505
e. Profit & Overhead
15% x RM 16505 2476
Price Rate/m* 189.8]

Build-Up Rate Calculation For Concrete Works



ACTIVITY 1

Reinforced in-situ concrete Grade 30 in floor slab not exceeding 100 mm thick. - m*

Data

Concrete Mixer : Rental Cost - RM 350 /day
No. of Operator - 1 person ; RM 50 /day
No. of General Labour - 2 person
Diesel - 2.5 liter /hour ; RM 170
Engine oll - 2 liter /day ; RM 20
Machine output -5 m*/hour

Material : Concrete Grade 30
Cement Cost -RM 17.50 /beg
Sand Cost -RM 30 /m?
Coarse Aggregate Cost -RM 40 /m?

Labour Output: Removing & placing - 9.25 hour/m’®
Labour wages - RM45 /day

Profit & Overhead - 15%

24
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-UP RATE
CALCULATION

FOR

manually and by using

e Excavation works done
machine.

EXCAVATION

a
—
>
7al




EXCAVATION SOIL BY HAND (MANUALLY)

Excavation soil by hand or manually is uses
tools such as hoe, dig, hammer, efc.

This method's cost is also very expensive.

This method is too slow and only suitable for

certfain situations like:
Excavation in small quantity and limited
working area  which  are  not
economical when using machinery.

i. ~ When machinery/plant cannot be used
in certain areas like in services cable

area, duct etc.

Figure 3. Excavation soil manually

(Source: Bedrock Dirilling, 2021)

Excavation and earthworks include formatting ground surfaces to a specified level,

excavation down or filing up with approved materials and removing of excavated

materials from site.

Elementary components for excavation soil price rate calculation :

( N\ ( h

1 2

Labour Adjustment of

cost labour output
(depend on

type of soils)

\ J \ J

Planking &

strutting cost

(if any)

Profit and
Overhead

cost

Build-Up Rate Calculation For Excavation Works



The table below show the material needed for brick wall

Type Excavation

Excavation fop soil average 150 mm depth

Excavation over site to reduce level

Excavation pit to receive column bases not

exceeding 1.00 m depth

Unit General Labour (hour)
m® 035
m? 1./5
m’ 3.50

Not all excavation works are possible using machineries since . Sometimes hand

excavation might necessary as limited space is consumed. and more economical.

The adjustment on labour output for excavation work should be considered in calculation

except for ordinary soil.

Type of soil Multiplying factor
Sand x 075
Clay x 1.50

Soft rock x 300
Rock x 600

Output of excavation depends on soil type, method of excavation and the distance

where the being disposed to. These costs are added for a unit volume of excavation to

get the rate of excavation.

Build-Up Rate Calculation For Excavation Works



EXAMPLE 4 : Excavation for column bases

Excavate pit fo receive column bases starting from reduced level maximum depth not

exceeding 200 meter. - m*®

Data : Labour output - 450 hour/m’®
Labour wages - RM 4000 /day
Plarking and strutting -RM 300 /m?
Profit & overhead cost - 15%
SOLUTION :
RM
a. Labour cost
For Excavation: = 4.50 hour x RM 4000 22.50
8 hour
Planking and strutting, 300
2550
b. Profit & overhead cost
15% x RM 25.50 383
Price Rate/m’ 2933

28
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EXAMPLE S : Extra over excavation in rock

Extra over pit excavating in rock (provisional) - m*®

Data : Labour output - 450 hour/m’®
Labour wages - RM 4000 /day
Type of soil - Rock
Profit & overhead cost - 15%
SOLUTION -
RM
a. Labour cost
For Excavation: = 4.50 hour x RM 4000 x 600 13500
8 hour
b. Profit & overhead cost
15% x RM 13500 2025
155.25
-) less excavating in ordinary soll 2933
Price Rate/m’ 12592

29
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REMOVE / DISPOSAL SOIL

Excavation is measured ‘net” in the Bil of
Quantities, ie. the quantity stated being

that ‘in the ground’ before excavation.

After being excavated, soll increases in

volume (bulks) to a greater or lesser extent

Figure 4. Digging a trench
(Source: Hidustan Steel Suppliers , 2017)

depending on the nature of the soll.

The buking factor is the ratio or percentage of the volume change of excavated material
to the volume of the original in situ volume before excavation. The bulking factor is used to
estimate the likely excavated volumes that wil need to be stored on site or perhaps

removed from site.

Soil removal elementary components price rate calculation

( N\ ([ )

1 2

J

\.

Labour cost Increase of Profit &
) soil in bulk overhead cost
(remove / é
dispose by (depend on
manually) type of soils)

J

Build-Up Rate Calculation For Excavation Works



1 m® of ordinary soil or similar, when excavated, increase in volume to about 1.25 m® -

a factor of 25%. This bulking factor affects the pricing of the ‘disposal’ items

Type of soil Increase In Bulk (%) Total Of Increase In Bulk (%)
Sand 10 1o
Clay 20 120
Ordinary soll 25 125
Top sol 25 125
Rock 50 150

Labour output : Soil removal

Description General labour (hour/m?®)
Lloading, remove and deposit 1.50
Lloading, remove, deposit, spread and levelling 200

31
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EXAMPLE 6 : Soil removal

Remove excavated material 5000 meter distance. - m’

Data : Labour output - 1.50 hour/m*®

Labour wages - RM 4000 /day

Type of soil - Ordinary soll

Profit & overhead cost - 15%
SOLUTION

RM
a. Labour cost
For Removal: = 1.50 hour x RM 4000 x 125 938
8 hour 100
b. Profit & overhead cost
15% x RM\ 9.38 141

Price Rate/m’ 10.79

32
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BACKFILLING MANUALLY

There is no extra cost incurred to fill in the
excavation if it uses the existing materias|

from the excavation (soil on site).

The alowance of 25% should be added in
the material cost of import soil as it
analyse built-up  rate  for filing the
excavation with ordinary soil obtained off
site (import soll)

The norm labour constant for filing by

hand - O/5 hour/m*®

Elementary components for backfiling soil price rate calculation :

( N (

1

Labour
cost

—>

\. J U

2

Profit and
Overhead

cost

N\

Figure 5. Backfilling works
(Source: Construction Civil Engineering, nd)
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EXAMPLE 7 : Backfilling soil

Filing to excavation with materials arising from excavation. - m*

Data : Labour output - 1.50 hour/m*®

Labour wages - RM 4000 /day

Type of soil - Ordinary soll

Profit & overhead cost - 15%
SOLUTION :

RM
a. Labour cost
For Filing: = 1.50 hour x RM\ 4000 Q750
8 hour
b. Profit & overhead cost
15% x RM 7 50 113

Price Rate/m® 863

34
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ACTIVITY 2

Excavation trench to foundations starting from reduced level maximum depth not exceeding

100 meter- m®
Data : Labour output
Labour wages
Type of soil

Profit & overhead cost

ACTIVITY 3

- 300 hour/m?

- RM 4500 /day
- Clay

- 15%

Remove excavated material 5000 meter distance. - m*®

Data : Labour output
Labour wages
Type of soil

Profit & overhead cost

ACTIVITY 4

- 1.50 hour/m®

- RM 4500 /day
- Clay

- 15%

Filing to excavation with materials arising from excavation. - m*

Data : Labour output
Labour wages
Type of soil

Profit & overhead cost

- 2.50 hour/m’®
-RM 4500 /day
- Clay

- 15%

Build-Up Rate Calculation For Excavation Works



EXCAVATION WORKS BY MACHINE

Common use plant such as backhoe, dragline,
excavator, tractor, crane and efc.

This method is suitable for large excavation work
and large working area.

It is cheaper when applied to large excavation

work.

Figure 6.Excavation works by machine

(Source: Nemat Syed, 2016)

Plant output

Capacity of Bucket Output
The plant output is depends on : (m?) (m?/hour)
i  the type and characteristic of soil ! 8
4
ii.  condition of site 3/8 0
iii. ~ tofal volume of excavation 2 12
3
iv. type of plant will be used ‘ 18
| 25

In calculation, the adjustment for the output of excavator is needed depending on the

type of soil.
Type of soil Multiplying factor
Sand x 100
Clay x 125
Soft rock x 1.50
Cravel x 450
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EXCAVATION WORKS BY MACHINE - rental

Is buying cheaper than renting in the long-
run? It can be, but not always.
Renting is the better choice unless it is

frequently used.

Figure 7. Machine for Excavation Works
(Source: Juan Rodriguez, 2021)

Elementary components for excavation works (by machine - rental)

price rate calculation :

Rental cost ﬂ Operational 2 Profit & 3

cost Overhead
. Labour wages cost

for operator

machine

/assistant
. Fuel

consumption

(diesel, petrol,

hydraulic oil etc)

Planking & strutting

cost (if any)
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EXAMPLE 8 : build up rate of excavation works

(by machine - rental)

Excavate trench to receive foundations starting from reduced level maximum depth not

exceeding 100 meter. - m*®

Data : Rental cost - RM 30000/day
Operator -1 person ; RM 5000 /day
Diesel - 5 liter/hour
Hydraulic ol - 12 liter/week
Diesel cost - RM 170 /liter
Hydraulic oil cost - RM 2000 /liter
Plant output -9 m?’/hour
Profit & overhead cost - 15%
Planking & Strutting - RM 300 /m?
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SOLUTION:

RM RM
a. Renfal cost
Rental cost/hour = RM 30000 37.50
8 hour
b. Operational cost
Operator = 1 person. x RM 5000 5000
Diesel = 5 liter x 8 hours x RM 1.70 6800
Hydraulic oil = 12 liter x RM 2000 3429
/ days
Operational cost/day 152.29
Operational cost/hour = RM 152.29 1904
8 hours
Total machine cost/hour 56.54
Plant output = @ m*/hour
Excavate cost/m® = RM 56.54 6.28
Om’
Planking & strutting (if any) 300
Q.28

c. Profit & Overhead cost

15 % x RM 9.28 1.39
Price Rate/m’ 1067
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EXCAVATION WORKS BY MACHINE - purchase

If you foresee consistent projects ahead, then

buying may be more cost-effective in the long-

run.

Figure 8.Excavator in Construction Site
(Source: Zhaojiankangphoto/123rf, nd)

Elementary components for excavation works (by machine - purchase)

price rate calculation :

g

Capital cost

. Initial cost of

machine

. Maintenance
cost

. Transportation
cost

. Salvage / resale

(2

cost

. Labour wages

. Interest on loan H

for operator

machine

[assistant

. Fuel
consumption
(diesel, petrol,

hydraulic oil etc)

k value j

—

\. J

Profit &
Overhead

cost

3
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EXAMPLE 9 : build up rate of excavation works

(by machine - purchase)

Excavate oversite to reduced level maximum depth not exceeding 1.00 meter. - m

3

Data : Initial cost - RM 150,00000
Interest on loan - 10%
Lifecycle of plant - 5 years
Resale value - RM 800000
Average plant works - 200 days / year
Diesel - 6 liter/hour ; RM 170 /liter
Hydraulic ol - 14 liter/week ; RM 20 /liter
Operator - 1 person ; RM 5000 /day
Plant output - 12 m*/hour

Profit & overhead cost - 15%

SOLUTION :
RM RM

a. Capital cost
Initial cost 15000000
Interest on loan for 5 years,
= 10% x 5 years x RM 15000000 /500000
Maintenance cost for 5 years, = 10% x RM 15000000 1500000
Transportation cost for 5 years, = 5% x RMI 5000000 /50000

24750000
(Less) Salvage value 800000
Capital cost for 5 years 23900000
Capital cost for 1 year = RM 23950000 4790000

5 years
Total hour for 1 year = 200 days x 8 hours = 1600 hours
Capital cost/hour = RM 4790000 2994
1600 hours
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SOLUTION:

RM

RM

b. Operational cost

Operator = 1 person. x RM 5000

Diesel = 6 liter x 8 hours x RM 170

Hydraulic oil = 14 liter x RM 2000
/ days

Operational cost/day

Operational cost/hour = RM 171.60
8 hours

Total machine cost/hour

Plant output = 12 m’/hour

Excavate cost/m® = RM 51.39

12m?

c. Profit & Overhead cost
15 % x RM 4.28

Price Rate/m’*

5000
81.60
4000

17160
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ACTIVITY 5

Excavate pit fo column bases starting from reduced level maximum depth not exceeding

100 meter. - m*®

Data : Initial cost - RM 180,00000
Interest on loan - 10%
Operator - 1 person ; RM 7000 /day
lifecycle of plant - b years
Resale value - RM 10,000
Average plant works - 150 days /year
Diesel - 6 liter/hour
Hydraulic ol - 3 liter/day
Diesel cost - RM 170 /liter
Hydraulic oil cost - RM 2000 /liter
Plant output - 15 m*/hour

Profit & overhead cost - 15%

ACTIVITY 6

Excavate pit fo column bases starting from reduced level maximum depth not exceeding

100 meter. - m*®

Data : Rental cost - RM50000/day
Operator - 1 person; RM 6000/day
Diesel - 3 liter/hour
Hydraulic ol - 3 liter/day
Diesel cost - RM 170/ liter
Hydraulic oil cost - RM2000/liter
Plant output - 10 m*/hour

Profit & overhead cost - 15%
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ACTIVITY 7

Excavate pit fo column bases starting from reduced level maximum depth not exceeding

100 meter. - m’

Data : Initial cost - RM 21000000
Interest on loan - Q% per annum
Operator - 2 persons; RM 8000 /day
Lifecycle of plant -/ years
Salvage value - RM 900000
Average plant works - 200 days /year
Diesel - 7 liter/hour
Hydraulic oil - 2.5 liter/day
Diesel cost - RM 200/ liter
Hydraulic oil cost - RM 1900/ liter
Plant output - 13 m*/hour

Profit & overhead cost - 15%

Build-Up Rate Calculation For Excavation Works
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INTRODUCTION

Brick wall is built manually on site and it is bonded with mortar.
In calculation, brick works shall be measured in square meter (m?), stating the thickness of the

wall, type of brick, type of bond and proportion of mortar.

Elementary components for brick works price rate calculation

2

Material cost Labour cost Profit &
Overhead

. Brick . Bricklaying
cost

. Mortar . Mixing mortar

. Rrick . General

reinforcement worker
Brick

Standard size of a brick is 215 mm (length) x
102.5 mm (width) x 65 mm (thick)
There are two type of brick :
Clay brick
i. ~ Cement brick

Figure @ Clay and Cement Bricks
(Source: Builtory, 2018)

Calculation of quantities of brick for 1 m?* half brick wall :

No. of brick/m” wall = 1000 mm x 1000 mm =5926 = 60no.
225 mm x /5 mm

(+) 5% wastage = 3no.

Total = 63 no.
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The table below show the material needed for brick wall

Description Mortar (m?) Number of brick (No)

3 brick wall 0025 63

1 brick wall 0050 125

1 3 brick wall 0075 188
Mortar

The composite material of mortar is cement, fine aggregate (sand) and water.

Mortar proportion of cement and sand (1:3), (1:4) and (1:6).

Some additive such as lime is use as a retarded agent.

Mortar proportion of cement, ime and sandis 1:1: &6

Shrinkage, wastage and consolidation for mortar - 33.33% or 1/3 of materials shall be

added

Brick reinforcement

Brick reinforcement is needed for 3 brick wall.

Figure 10 Reinforced Brickwork Mesh
(Source: Engineering Brother, 2021)

Labour output

Description Bricklayer (hour/m?) General labour (hour/m?)
3 Brick wall in common brick 100 035
1 Brick wall in common brick 175 070
7 Brick wall in facing brick 200 050
1 Brick wall in facing brick 3.50 100
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EXAMPLE 10: Build-up rate of 1 m3 mortar

Cement, lime and sand mortar (1:1:6). - m®

Data : Lime cost
1 m? lme
Labour wages

Labour output for mixing mortar

= RM 3.50/bag (10 kg)
= 400 kg = 40 bags
= RM 40/day

= 2 hours/m’

SOLUTION :
RM
a. Material cost
I m? cement x 28 bags x RM\ 10.50 29400
I m? lime x 40 bag x RM 3.50 14000
6 m? sand x RM 3000 18000
61400
+) shrinkage, consolidation & wastage 1/3 x RM 61400 20467
Material Cost for 8 m*® 81867
Material cost/m® = RM 81867 102.33
8m’
b. Labour cost
Mix mortar = 2 hour x RM 4000 1000
8 hour
Price rate/m® mortar 112.33
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EXAMPLE 11 : Build-up rate of brick works

Half brickwork in common bricks in cement lime and sand mortar (1:1:6) in Stretcher bond

with brick reinforcement at every forth course, non-load bearing. - m”

Data - Common brick cost -RM 0.4 /piece

Brick Reinforcement - 3.50 m/m? brick wal ; RMO60 /m
Labour output Bricklayer - 100 h/m?

General labour - 0.35 h/m?

Profit & Overhead cost - 15 %

SOLUTION
RM RM
a. Material cost
Brick = 63 nos. x RM 0.4 15.12
Mortar = 0025 m* x RM 11233 2.8l
Brick reinforcement = 3.50 m x RM 0.60 2.10 2003
b. Labour cost
Bricklayer = 1.00 hr x RM 6000 /.50
8 hour
General labour = 0.35 hr x RM 4000 175 Q25
8 hour 2028

c. Profit & Overhead cost

15 % x RM 29.28 439
Price Rate/m? 3367
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ACTIVITY 8

One brickwork in common bricks in cement mortar (1:3) in English bond, load bearing. - m?

Data: Cement cost - RM 1250 /bag
Sand cost -RM 45 /m?
Labour wages - RM 40 /day
Labour output for mixing mortar - 2 hours/m’®
Common brick cost - RM 030 /No.
Labour output : Bricklayer - 250 h/m? ; RM/0 /day
General labour -045 h/m?
Profit & Overhead cost -15%
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INTRODUCTION

Bar reinforcement is commonly used in reinforced concrete and pre-stressed concrete
structure.
The common type of bar reinforcement used in concrete works are mild steel and high

tensile steel.

.......

.....

Figure 11.High Tensile Steel Figure 12. Mild steel bar
(Source: Guiderom./Shutterstock, n.d) (Source: Civil engineers BlogSpot, 2020)

Elementary components for reinforcement works price rate calculation :

Material cost ﬂ Labour cost 2 Profit & 3

Overhead
. Bar . Skiled labour :
cost
reinforcement cutting, forming
. Tying wire and fixing bars
. +) wastage - . Unskilled labour :
5% (cutting on site) removing,
2% lcutting off site) placing and

arranging bars
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Weight of bar reinforcement

Diameter of bar (mm) Weight of bar (kg/m)

6 0222
0395

10 0616
12 0.888
16 1.5/79
20 2466
25 3854
32 6.313
40 Q864
50 15413

The quantity of tying wire for 1 tonne bar reinforcement

Diameter of bar (mm) Tying wire for 1 tonne bar (1000 kg)
6-12 10
16-25
32-50

The smaller the bar reinforcement steel size, the more tying wire is needed to

complete 1 tonne of steel bar reinforcement.
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Labour output : Cutting & bending bar reinforcement

Hour per tonne of bar reinforcement (every 1000 kg reinforcement)

Location 6-8mma 10-12mm o 16 - 20 mm @ >25mm @
Straight & bend bar 40 30 20 15
Link / stirrup 65 50 30 -

Labour output : Fixing bar reinforcement

Hour per tonne of bar reinforcement (every 1000 kg reinforcement)

Location

6-8mmo 10-12mm o 16-20 mm o > 25 mm o

Foundation & 40 30 25 20

ground floor

Upper floor and 50 40 30 25
roof
Wall, column, beam /0 50 35 30
and stair
Link / stirrup Q0 /0 60 -

The smaller the steel bar reinforcement, the more time is needed to complete 1 tonne of

steel.
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EXAMPLE 12

16mm Diameter high tensile reinforcement in straight and bent bars in foundations. - ka.

Data (material; per 1000kg) :

16mm @ high tensile steel reinforcement

Tying wire
Labour Output : Cutting and bending bar
Fixing
Removing & arranging
Labour Wages Bar bender
General labour
Profit and Overhead Cost

- RM 1800/tonne

- 6 kg; RM 3.50 /kg
- 20 hours

-. 25 hours

- 1.5 hours

- RM 55 /day

- RM 40 /day

- 15%

SOLWUTION
RM
a. Material cost [1000 kg]
Bar reinforcement 1,80000
+) wastage and spacer, 5% x RMIT,80000 Q000

Tying wire, 6 kg x RM3.50 2100
b. Labour cost [1000 kg]
Cut & bend : 20 hr. x RM 55/8hr 137.50
Fixing : 25 hr. x RM 55/8hr 171.88
Remove & arrange : 1.5 hr. x RM\ 40/8hr = /.50
c. Profit & Overhead cost

15% x RM 2,227.88 334.18
Price rate for 1000kg 2,56200
Price Rate / kg = RM 2,56206 /1000 kg 256
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ACTIVITY 9

12mm Diameter high tensile reinforcement in straight and bent bars in staircases. - kg

Data (material; per 1000kg) :

12mm @ high tensile steel reinforcement - RM 2500 /tonne
Tying wire - 10 kg; RM 3.50 /kg
Labour Output :
Cutting and bending bar - 30 hours
Fixing - 50 hours
Removing & arranging - 2 hours
Labour Wages :
Bar bender - RM 60 /day
General labour - RM 40 /day
Profit and Overhead Cost - 15%
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