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1. Introduction

The cost level is a very important factor in most construction decisions,
and its estimates are prepared during the planning, design and construction
phases of a construction project. Various types of cost estimates are made in a
construction project, from preliminary estimates to detailed estimates. All these
estimates are important because they invariably influence the expenditure of
major expenses. Estimates made in the early stages of a project are of particular
importance, as they influence the most basic decisions related to the
construction project.

Cost estimation can be defined in various ways. For example,
estimation is the assembly of all the costs of the elements of a project, which
for an entrepreneur represents the cost that will most likely be incurred for the
completion of the project. In another definition, it is a statement-making about
the approximate amount of materials, time, and costs to take construction
decisions. Cost estimation is also defined as the process of analyzing a specific
work and predicting the cost of performing it. The main challenges facing the
construction contractor are estimating the cost of building a project, scheduling
specific construction activities, and then building the project within the
estimated cost and schedule.

The purpose of cost estimation is to obtain an accurate and cost-
effective prediction of the costs of a project, being analyzed different
possibilities for its realization, in different stages. Cost estimation is a complex
process that involves collecting available and relevant information about the
project, the likely consumption of resources, and future changes in their costs.

Estimation is not an exact science. The estimation of material costs can
be done with a relatively high degree of accuracy. Estimating the costs of the
materials is a relatively simple and easy task. The amount of materials for a
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particular work can be accurately calculated from the dimensions on the
drawings for that particular work. After calculating the quantity of material and
knowing the unit prices, the cost could be estimated by multiplying the quantity
by the unit prices. Unlike the calculation of the cost of materials, the exact
estimation of labor and equipment costs is much more difficult to achieve. The
cost of labor and equipment depends on productivity rates, which can vary
substantially from one job to another. Work ability, working conditions and
many other factors affect labor productivity.

Throughout the investment process, from the feasibility study to the
reception of construction works, the economic documentation is present, and
among its components different connections may occur.

The technical-economic documentation is elaborated on design
phases, as follows:

a) in the case of new investment objectives:
= pre-feasibility study, as appropriate;
= feasibility study;
= project for the authorization / cancellation of the execution of the
works;
= technical execution project.
b) in the case of interventions on existing constructions:
= approving documentation of the intervention works;
= project for the authorization / cancellation of the execution of the
works;
= technical execution project.
c) in the case of mixed investment objectives:
= pre-feasibility study, as appropriate;
= feasibility study, completed with the specific elements of
= the approving documentation of the intervention works;;
= project for the authorization / cancellation of the execution of the
works;
= technical execution project.

The estimator, also called quantitative inspector or cost engineer is the
person who makes cost estimates in the planning, design, and construction
stages. An estimator has studies that require a thorough understanding of the
principles and methods of engineering economics. He must work closely

with the managers, accountants, financial analysts, and engineers involved
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in the investment project analyzed, to accurately forecast the cash or loan
requirements for the project.

As the preliminary estimate provides the information that may
underlie a major decision regarding an investment project, this also places a
responsibility on the estimator. He or she will risk a reputation when an
insufficiently accurate estimate is prepared for a bid, but the owner or
contractor will risk money.

A good estimator must have a vision of the whole building and be able
to think and perceive the details of the project. At the same time, he or she
must know the expected lifespan of construction materials, accounting,
taxes, law, economics, and engineering design awareness. Qualifications for
a good estimator include attention to detail; technical knowledge; good
memory; knowledge of the construction process; ability to plan the works;
to have an image of the relative costs and good analysis capacity. On the
other hand, an estimator does not have to analyze unnecessary details in
determining the costs of insignificant items, because the estimate will take
time and will be expensive.

The objective of the estimate is to determine the forecast costs required
to complete a project in accordance with the contractual plans and
specifications. Regardless of the analyzed project, the estimator can
determine with reasonable accuracy the direct costs for materials, labor, and
equipment. The offer price is then obtained by adding to the direct costs the
indirect ones, the contingencies (costs for any potential unforeseen work),
and the profit. The bid price of a project should be of an adequate level, so
as to allow the contractor to complete the project with a reasonable profit,
but also to fit within the owner's budget.

The cost estimates are divided, mainly, into three major categories:

1- Conceptual cost estimates, that are elaborated using incomplete project
documentation;

2- Semi-detailed cost estimates, that are developed when project have been
partially designed;

3- Detailed cost estimates are based on fully developed construction drawings
and specifications.
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The accuracy of the estimate depends on the completeness of the
documents provided by the contract and by the experience of an estimator. The
typical accuracy of the various types of cost estimates is shown in Table 1.

Table 1. Accuracy of different types of cost estimates

Development of the Construction Expected Percent
Documents Error*
Schematic Design .
0-30% Construction Documents 2 2D
Developmen_t Design +5.10 %
30-90% Construction Documents
Detailed 90-100% Plans and Specifications +2-4%

* Percent error - the expected variation between the estimate cost and actual cost

Estimate type
Conceptual

Semi-Detailed

The purpose of this guide is to present how to carry out a detailed
estimate for a construction project, namely the estimate by category of
works, one of the most used type of estimate in this industry. A detailed
estimate is also known as a bottom-up, fair-cost, or bid estimate. Detailed
estimates are prepared once the design has been completed and all construction
documents prepared.

The procedures described in this guide apply to the elaboration of
estimates for construction works as defined in the classification of activities
in the national economy (CANE), approved by GD 656/1997 and which are
presented in Annex 1.

In the first part of the paper are presented general theoretical notions
about the elaboration of the technical-economic documentation for the
development of the estimate, with emphasis on the description of the types
of estimates that can be made for a construction project.

The second part of the guide describes in detail the method of
developing an estimate by categories of works related to a construction
investment project, aiming to go through clear defining steps.

The last part of the paper presents a practical example of elaborating
an estimate by category of works in the case of the infrastructure of a
building construction project with residential use.

In order to complete the information in the content of the guide, a series
of annexes are attached at the end, as follows:
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for the appropriate understanding of the notions, complementary to
the direct explanation in the text of the guide, in Annex 2 definitions
are presented, including necessary clarifications on the content of the
terms used;

the categories of trades related to the categories of works, according
to the list of trades, used in constructions in accordance with the
Classification of Occupations in Romania (COR), presented in
Annex 3;

Expenditures in labour on material handling are set out in Annex 4.
The item breakdown of the transports is provided for guidance in
Annex 5;

In Annex 6 are presented the structure and content of indirect costs;
a List of Indicators of Estimate Norms is provided in Annex 7;

in Annex 7 is presented a list of Normative acts and regulations in
force.
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2. Elaboration of the technical-economic
documentation for the elaboration of the
estimate

Depending on the moment of elaboration of the technical-economic

documentation, it is structured in:
a) The documentation prior to the preparation of the estimate which
includes:

= bill of quantities;

= lists with the quantities of works related to each category of works;

= lists of machinery and equipment.
b) Effective elaboration of the estimate.
¢) The documentation subsequent to the elaboration of the estimate that
includes the extracts of resources (materials, labor, construction equipment,
transport).

2.1 Documentation prior to drawing up the
estimate

2.1.1 Bill of quantities

In order to evaluate the cost of a construction, it is necessary to know
the quantities of works that are included in its realization. This is done in the
design phase and is called the Bill of Quantities. The Bill of Quantities is
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the written piece that determines the quantities of works for each article
necessary to be executed in a category of works within a construction object.
This is the basis for drawing up the lists with the quantities of works for each
category of works.

During and after the construction, the measurement is called attachment.
It only includes the quantities of works done in a period of time. The Bill of
Quantities serves us in different pre-calculations as well as in the bidding
activity. The attachment is necessary for the settlement of the works between
the investor and the entrepreneur based on the payment situation.

Before preparation of the Bill of Quantities one should proceed as
follows:

> It examines the technical design, detailed design and tender documents
accompanying the draft.

» The technological and organizational solutions are established in
execution by identifying the construction processes and activities to be
executed to achieve the construction site.

» For each construction process to identify a time estimate.

The Bill of Quantities:
> establishes the category of construction works in the construction
process;
> identifies the appropriate Indicator of estimate norms accordingly to the
category of construction works.
> identifies the table of contents of each chapter of norm estimate whose
name is similar to the analyzed construction part.
» analyzes the structure of the Indicator of estimate norms identified in
this way. This analysis supposes:
= to analyze the estimate standard name to establish the correspondant
technical, technological and organizational building process;
= to analyze the operations prezented in the content of Indicator of
estimate norms. Execution of construction process on site has a
particular character materialized in specific operations to be
performed. By comparing the contents of the Indicator of estimate
norms with the specific particularities of the process, it will be
determined whether execution time estimate corresponds to the
construction process analysis.

12
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= to identify the specific measurement unit from the Indicator of
estimate norms. This will be the appropriate unit of measure that will
be used to calculate the article from the Bill of Quantities;

» to analyze the resource consumption tables. At this step, there are
identified the types of resources and it is analyzed to exist the
correspondence with the project and/or the specification of the
construction process. The analyzed and identified estimate article is
written than in the Bill of Quantities and it becomes item from the Bill
of Quantities.

» for each item from the Bill of Quantities, quantities in the specific unit
of measure specified by teh Indicator of estimate norms are calculated.
Calculations are based on the size of building elements as they are
specified in the project.

The main functions of Bill of Quantities are:
» To identify and quantify the elements of works to be completed within
the contract.
» To facilitate comparison of tender price. Each constructor present his
tender price in an identical document and basis his price on the same
quantity of work.

The Bill of Quantities is grouped according to the most relevant
classes of works of a building:
» structure
» infrastructure
» Finishing works
» Sanitary works, etc

2.1.2 Lists of quantities of works

The lists include the quantities of works filled by chapters according
to the categories of works within a construction object.
The executors (bidders) have full freedom to provide in their bid their own
consumption and execution technologies, in compliance with the
quantitative and qualitative requirements provided in the technical project,
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in the Specifications, and in other normative acts in force that regulate the
execution of works.

2.1.3 Lists of machinery and equipment

Separate lists are drawn up for technological machinery and
equipment and for functional machinery and equipment.

For technological machines and equipment that are mounted,
separate lists are drawn up for each construction object. For each type of
machinery or technological equipment to be installed, included in the list, a
work article will be provided in which its installation is included, as well as
the quantity and unit of measure of the respective work article. If the
transport of machinery and equipment, including related handling, is carried
out by the executor, the costs of these operations shall be included in the
estimates by category of works in the articles for the installation of the
machinery and equipment concerned.

For functional machines and equipment that require assembly,
separate lists are drawn up for each object.

2.2 Effective elaboration of the estimate

The estimate is an integrated part of the technical-economic
documentation, more precisely of the execution projects, with the help of
which the total and structural cost of the investment works is evaluated. In
our economic practice, the following estimates are used to evaluate
investments:

1. Estimate by categories of works (analytical estimates by physical
stages);

2. Estimate by object;

3. Estimate by categories of expenses (financial estimates);

4. General estimate;

5. Offer estimate

6. Payment situation

14
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2.2.1 Estimate by categories of works (analytical estimate)

The estimate by categories of works (analytical estimate) is the
written piece within the economic documentation which determines the
value of each category of works based on the consumption of resources from
articles of works and on the unit prices of these resources. It contains the
description of the works to be executed at the physical stage or a category
of works, within an object, the expenses necessary for the execution, and the
partial and total values of these works.

The estimate by categories of works is based on the notion of
"category of works™ in constructions. The category of works represents the
set of operations, homogeneous in terms of used materials, construction
equipment, and labor, which are required by the execution of an object of
investment (a construction delimited spatially and functionally).

The estimate by categories of works presents the greatest importance
in organizing the accounting of the costs of construction works. It
reproduces and evaluates the costs of the works to be executed for the
categories of works within an object.

The estimate by categories of works is elaborated on the basis of the
lists with the quantities of works afferent to each category, on chapters and
subchapters of works. For all the categories of works regarding the physical
execution of the objective, estimates are drawn up by categories of works
on the basis of which the estimate price is determined.

The value of the estimate by categories of works can be presented on
the basis of an estimate structured by expenditure chapters (as presented in
this guide) or one in unit prices or in both ways, depending on the
requirements of the investor or the regulations in force on the procurement
procedure for public works.

The basis for the elaboration of estimates or lists of quantities of
works is GD 907 from 2016, form F3. According to this form, the estimates
are grouped into objects and the objects into investments or objectives. To
each work item in the estimate is assigned a current number followed by the
item symbol with its name and unit of measure. The quantities of works in

15
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the list are established according to each article of work in the unit of
measurement corresponding to it.

The estimated value of each category of works is determined as the sum of
the following expenditure chapters:

1. direct expenses by categories of resources (materials, labor, equipment,
transport);

2. other direct expenses, determined by taxes due by the economic agent
(executor) according to the legal provisions in force (CAS,
unemployment, health, risk fund, and other expenses of the same
nature);

3. indirect expenses;

4. profit.

1. Direct expenditures by resource categories are as follows:

a) expenses with materials, from the value of the materials (products) that
are put into operation, at producer level (which also includes the expenses
with the supply) in the quantities resulting from the lists with the quantities
of works; in the case of imported materials, taxes are included, as well as
the customs commission;

b) labor expenses that include the total expenses expressed in monetary units
(M.U.) made by the execution unit with the labor force necessary to carry
out the construction works of assembling (including the legal obligations of
the economic agents provided by law, such as - CAS, risk fund,
unemployment fund, health fund, etc.).

Expenditures on handling that are set out in Annex 4 for guidance
will be included in direct labor, where applicable.

c) expenses with the equipment that include the expenses that are made with
the construction equipment that contributes to the accomplishment of the
works during the immobilization of the equipment for the performance of
the work;

d) transport expenses that include:

« expenses with the transport of materials, prefabricated products, garments,
machinery, and equipment, from the manufacturer or supplier to the place

16
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of installation (within the reach of the lifting means), including, if
applicable, the intermediate warehouse;

« transport expenses (technological), if they are not included in separate
items (transport of earth, concrete, mortar, rubble);

* expenses for the transport of construction equipment from the machine
base to the work point or from the machine supplier to the work point.

The item breakdown of the transports is provided for guidance in
Annex 5.

Expenditures are recorded by categories of resources (materials,
labor, equipment, and transport), by articles of works, by subchapters, and
by chapters of works, in final being obtained the total direct expenditures by
categories of works.

Direct expenditures by resource categories are determined by
multiplying the unit prices related to resources by the quantities related to
works items from the lists of quantities (Bill of Quantities).

The unit prices related to the work articles represent the product
between the specific consumption of resources and the prices, and the tariffs
respectively related to each category of resources.

For the assessment of resource consumption, both resource
consumption norms from the Indicators of estimate norms and own resource
consumption can be used.

For the works that are not found in the Indicators, the executor is free
to assess the consumption of resources corresponding to the execution
technologies he uses, provided that the qualitative and quantitative
requirements provided in the technical project and in the Specifications
comply with the norms in force.

The unit prices, related to the resources from the articles of works,
provided in the lists of quantities, have the following characteristics:

« materials - prices of the producers (suppliers) from which the executor is
supplied, excluding VAT;

« labor - average hourly rates, practiced by the executor for the payment of
labor, by categories of trades related to the categories of works, according

17
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to the list of trades, used in constructions in accordance with the
Classification of Occupations in Romania (COR), presented in Annex 3;

* equipment - average hourly rates for the construction equipment from the
endowment of the execution units or of those practiced by the service
providers units, necessary for the execution of the works;

« transport - tariffs, that as the case may be are approved, at the national
level, by competent forums (SNCFR), depending on the categories of
transports used, distances and quantities.

For the works where the contracting authority makes materials and
supplies available to the contractor, that are included in the tender estimates,
the value of these materials and supplies will be deducted from a strictly
financial point of view from the related payment statements, as they are
consumed, according to unit prices from the offer, related to the quantities
actually executed.

2. Other direct expenses that are included in the estimate by
categories of works, a partial subtotal of the direct expenses, are determined
by the application of taxes according to the legal provisions in force, which
are the obligation of the economic agents. The value of these expenses
results from the application to direct labor resulted from the partial total of
direct expenses, of the quotas provided in the regulations in force for CAS,
unemployment, health, risk, and others.

3. Indirect expenses at the level of an estimate by categories of works
are determined by applying a related quota to the value of Total — Direct
Expenses. This quota is established by each execution unit on the basis of
its own analyzes.

If the contracting authority awards a public procurement contract by
negotiation with a single source, the authority shall, on the basis of the
information and data in its possession, determine the share of indirect costs.

The content of indirect expenses is very diverse, therefore Annex 6
presents a breakdown of them on the following components:

= Expenses of general interest and execution of works;
= Administrative-household expenses;

= Unproductive expenses;
18
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= Expenses regarding the insurance of construction works.

4. The profit, respectively the share related to it, is specific and is
established by each execution unit, based on the analyzes regarding the
efficiency and profitability of the unit in free-market conditions and/or the
economic-financial situation of the period, and last but not least, the risk
margin that it assumes.

The value of the profit is determined by applying this quota to the
sum between the value of Total — Direct Expenses and that of Indirect
Expenses.

The value of the estimate by categories of works results from the
sum of the total values of the corresponding direct expenses for each
category of resources (materials, labor, equipment, transports) to which is
added the value corresponding to the indirect expenses and to the profit,
respectively.

The form for the estimate by categories of works is presented in
table 2 and is completed taking into account the specifications in the form
and the indications below:

a. The articles of work grouped by chapters and subchapters of works
together with the units of measurement and their quantities are entered in
columns 1, 2, and 3, respectively.

b. The unit estimate prices of the articles of works on elements of material
expenses, (lei / m; lei / piece; lei / kg etc.); labor (lei / hour;), construction
equipment (lei / hour) and transport (lei / ton, km, etc.) are entered in column
4,

c. The partial values that are entered on expenditure elements - in columns
5-8 of the estimate by categories of works, result from the multiplication of
each of these elements included in the unit price estimate of the article
(materials, labor, construction, and transport equipment) with the quantity
provided for in column 3 for that article.

d. The total value of the estimate of the respective article, that is entered in
column 9 of the estimate by categories of works, results from the summation
(horizontally) of the partial values by elements of expenses entered in col. 5
- 8 for that article.

19
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e. The partial value of the direct expenses from the estimate by categories of
works is totaled on columns 5-9 (material, labor, equipment, transport) on
all chapters and subchapters of works.

f. The values included in other direct expenses that refer to CAS,
unemployment, health, risk fund and other expenses, result from the
application of the related quotas established by legislation, to the value
resulting from column 6 of direct expenses (labor) and are entered in column
9.

g. By totaling in columns the values entered for direct expenses and other
direct expenses, we obtain TOTAL DIRECT EXPENSES of the estimate by
categories of works on the elements of expenses (material, labor, equipment,
transport and total).

h. The value of indirect costs is determined by applying the share of indirect
costs, specific to each execution unit to the value of TOTAL DIRECT
EXPENDITURE in column 9 and is entered in column 9.

i. The value of the profit is determined by applying the specific profit rate to
each execution unit, to the amount resulting between the values in column 9
existing in TOTAL DIRECT EXPENSES and that of INDIRECT
EXPENSES and is entered in column 9.

j. By summing on column 9 the values of all expenses (direct expenses,
indirect expenses and profit) we obtain the total value of the estimate by
categories of works TOTAL GENERAL.

The form of presentation of the estimate by categories of works is
that of Forms F3, F4 and F5, as provided in Decision no. 907/2016 (Table
2,3,4).

20



Table 2. Framework structure of the estimate by categories of works

FORM F3
OBJECTIVE Designer,
(name) (name of the legal person and identification data)
LIST
with guantities of works, by categories of works
Object..........
Category of works . .. .......
Unit price
) materials
M L E t T
Eg' Cr\lzgtrekrsof U.M.| Quantity b) Iab(_)r " Materials| Labor [Equipment| Transport Total
: C) equipmen (3x4a) [(3x4b)| (3x4c) | (3x4d) (3 x4)
d) transport
Total a) + b) + c) + d)
TECHNICAL SECTION FINANCIAL SECTION
0 1 2 3 4 5 6 7 8 9
Chapter of work
" 1.1. Subchapter
1.2. Subchapter
Chapter of work
b 2.1. Subchapter
2.2. Subchapter
Direct costs M L E t T
Other direct costs:
- CAS
- unemployment
- risk fund
- other expenses according to the legal provisions,
nominated:
Total of direct costs Mo Lo Eo to To
Indirect costs = To X% lo
Profit = (To + lo) X% Po

TOTAL GENERAL

Vo=To+ lot+ Po

Designer,

person)
L.S.

(name and signature of authorized

21
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Specifications:

1. The designer shall complete and be responsible for the data and
information listed in columns 1-3. Columns 4-9 are completed by the
bidders during a public procurement procedure.

2. The beneficiary has the obligation to include in the list of quantities of
works, the materials and supplies to be made available to them. Its
technological machinery and equipment will not be included in the value of
the procurement lists of machinery and equipment.

3. Form F3 can also be used to determine the quantities of works for
temporary constructions OS (site organization).

Table 3. Framework structure of the list of equipment within the estimate

by categories of works
FORM F4

OBJECTIVE Designer,

(name) (name of the legal person and identification data)
LIST

with the guantities of technological machinery and equipment, including

endowments and intangible assets

Value
No. Unit Price |(VAT excluded)
Nam M. . Attach h
ot ame U [lei/UM] (3 x4) ttached data sheet
[lei]
0 1 2 3 4 5
Machinery, technological and functional equipment
that requires installation
d). . . Technical sheet no.
b). .. Technical sheet no.
.. Technical sheet no.
Machinery, technological and functional equipment
that does not require assembly and transport
lequipment
Q). . . Technical sheet no.
b). .. Technical sheet no.
Technical sheet no.
Endowments Technical sheet no.
Intangible assets Technical sheet no.
TOTAL
Designer,
(the name and signature of
the authorized person)
L.S.
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Specifications:

The designer shall complete and be responsible for the data and
information entered in columns 1 and 2.

Columns 3-5 are filled in by the bidders during the development, in
accordance with the law, of a public procurement procedure.

Table 4. Framework structure of the technical file within the estimate by

categories of works
FORM F5

OBJECTIVE Designer,

(name) (name of the legal person and identification data)

TECHNICALSHEETNO. . ...............
(To be completed for each machine, technological equipment, transport,

endowments)

Correspondence of the
technical proposal with the

No. Technical specifications required by the . e . Supplier (name, adress,
crt Specifications Notebook technical specifications hone, fax)
' P imposed by the Specifications P '
Notebook

0 1 2 3
1 Technical and functional parameters . ....... |
) Performance specifications and operational

safety conditions. .........

s Conditions for compliance with relevant

standards. .........

4 \Warranty and post-warranty conditions

5 Technical conditions

Designer,

(the name and signature of the
authorized person)

L.S.

Specifications:
The designer shall complete and be responsible for the data and
information entered in column 1.

23


https://lege5.ro/Gratuit/geztsmrxgy2a/formularul-f5-hotarare-907-2016?dp=geytmmbtgu2tgoa
https://lege5.ro/Gratuit/geztsmrxgy2a/fisa-tehnica-nr-se-completeaza-pentru-fiecare-utilaj-echipament-tehnologic-de-transport-dotari-hotarare-907-2016?dp=geytmmbtgu2tima
https://lege5.ro/Gratuit/geztsmrxgy2a/fisa-tehnica-nr-se-completeaza-pentru-fiecare-utilaj-echipament-tehnologic-de-transport-dotari-hotarare-907-2016?dp=geytmmbtgu2tima
https://lege5.ro/Gratuit/geztsmrxgy2a/fisa-tehnica-nr-se-completeaza-pentru-fiecare-utilaj-echipament-tehnologic-de-transport-dotari-hotarare-907-2016?dp=geytmmbtgu2tima

CONSTRUCTION COST ESTIMATE

Columns 2 and 3 are completed by the bidders during the conduct,
in accordance with the law, of a public procurement procedure.

2.2.2 Estimate by object

The estimate per object is a sum of the analytical estimates by
categories of works (for foundations, actual constructions, installations,
installation of equipment, finishes) that refer to the same investment object
from the general estimate, as presented in table 4.

The estimate per object expresses the value of a construction object
and represents a synthetic estimate. It is obtained by summing the values of
the categories of works that make up the object, to which is added the Value
Added Tax.

The Value Added tax is established by applying the legal quota to
the cumulated value of the elements of the estimate.

The delimitation of objects within investment and their numbering
is done by the designer.

In the estimates by objects, the value of the estimates by categories
of works is established on the basis of an estimate of the quantities of works
and their prices, not including VAT.

The expenses regarding the organization of the site are an integral
part of the tender documentation of the contractor and will be presented by
him, within the tender, as a distinct object, including also VAT. The
organization of the site includes:

- the works for the realization of the production base, of the storage spaces,
and of the enclosure of the lands destined for the organization of the
construction site;

- preservation of materials, including the necessary utilities up to the
enclosures;

- works and expenses necessary to ensure the satisfaction of the socio-
cultural needs of the working staff, rents for accommodation spaces
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established in accordance with the legal provisions, works for ensuring the
working spaces of the technical, administrative management staff, etc .;

- arrangements and organizational works necessary at the work point;
- transport of non-local workers in accordance with the legal provisions.

At the tender, the tenderer will present the value of the works of
organization of construction site, depending on its own technological
organization, as a lump sum, presenting a list of the main works, objects and
expenses necessary for the construction site organization, based on its own
project.

The contractor (the winning bidder) will present until the date
established for receiving the order to start the works, the estimates by
categories of works regarding the site organization works within the
maximum limit of the lump sum included in the bid.

The settlement and updating of the value of the works situations
related to the construction site organization according to the adjudicated
offer, is done similarly to the settlement and updating of the basic works.

The estimate for construction shall be drawn up on the standard form
set out in Tables 5 and 6, in accordance with the indications in the form and
taking into account the following details:

= Chapter I - CONSTRUCTION WORKS - will include all categories of
works, installation of machinery and technological equipment, including
related networks, (column 1) their value (column 2) and their
distribution by contractor (column 3) and subcontractor (column 4).

= In Chapter Il - PURCHASE - will be recorded the expenses with the
machinery and equipment with assembly; as well as with facilities,
including independent machinery and equipment with long service life.

= In the estimate by object, the values of the categories of works, from
chapter I and from chapter 11 are introduced not including VAT.

= The total value of the construction object is determined both by not
including VAT and by including VAT.

The estimate per object establishes the estimated value of the object
within the investment objective and is obtained by summing the values of
the categories of works that make up the object.
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Table 5. The framework structure of the Expenditure summary by
objective, within the estimate by object

FORM F1

OBJECTIVE Designer,

(name) (name of the legal person and identification data)

EXPENDITURE SUMMARY BY OBJECTIVE

From
No. of Chap./ The amount of expenses per L
b i item (VAT excluded) which:
subchap._ of general|Nale of the expenditures chapters ! Xclu C+M

estimate - -

lei lei

1 2 3 4

1.2 Landscaping 1.2.1. . ..

Arrangements for environmental
protection and bringing the land
1.3 to its original state

1.31...

Expenses for relocation /
protection of utilities

14 1.4.1...

Realization of the utilities
necessary for the objective
Design (only if the objective is
3.5 achieved in the "design & build"
system)

Basic investment

4.1 Constructions and related
installations

4.2 Installation of technological
machinery and equipment

Site organization
5.1 5.1.1....
5.1.2....

6.2 'Technological tests and trials
Total value (excluding VAT):
'Value added tax

Total value (including VAT):
Designer,

(the name and signature of the authorized
person)
L.S.
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Specifications:
The designer shall complete and be responsible for the data and information
entered in columns 1 and 2.

Columns 3 and 4 are completed by the bidders during the conduct, in
accordance with the law, of a public procurement procedure.

Table 6. Framework structure of the Expenditure Centralizer by object and
categories of works, within the estimate by object

FORM F2
OBJECTIVE Designer,

(name) (name of the legal person and identification data)
EXPENDITURE CENTRALIZER
by object and categories of works

Object . .........
Value (VAT
No. chap./su_b chap. Expenditure by category of works excluded)
general estimate i
1 2 3
4.1 Constructions and related installations
4.1.1 Excavation
4.1.2 Strength structure
4.1.3 |Architecture
4.1.4 Building Services
Total |
4.2 [Installation of technological machinery and equipment
Total Il
Procurement
43 Machine!'y, technological and functional equipment that
) requires installation
44 Machingry, technological and functiongl equipment that does|
' not require assembly and transport equipment
4.5 Endowments
4.6 Intangible assets
Total 111
6.2 [Technological tests and trials
Total IV

Total value (VAT excluded):

'Value added tax

Total value

Designer,

(the name and signature of the authorized person)
L.S.

Specifications:
The designer shall complete and be responsible for the data and
information entered in columns 1 and 2.
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Column 3 is completed by the bidders during the development, in
accordance with the law, of a public procurement procedure.

2.2.3 Estimate by categories of expenses (financial estimate)

Estimate by categories of expenses (financial estimate) refers to the
expenses that do not materialize in works, but which contribute to the
achievement of the objective regarding the investment object, to the
expenses within the construction site organization, and to the expenses for
the transport of the workers.

As these expenses are borne by the investment funds, for each expense
an estimate is drawn up by categories of expenses (financial estimates).

By financial estimates, drawn up by the executor with the agreement
of the beneficiary, the expenses necessary for the realization of the
investments that are made by the contractor, but which are borne by the
beneficiary in actions that do not constitute construction - assembly
production, are determined. These can be:

= various services related to the storage and preservation of
technological equipment or imported materials;
= land rents, etc.

Also through financial estimates, drawn up this time by the
beneficiary, with the consent of the executor, are established the expenses
related to the production of constructions - assembly for the services
performed by the beneficiary, but which are borne by the executor.

Only direct expenditure shall be taken into account in the financial
estimate.

2.2.4 General estimate

The general estimate establishes the total estimated value of the
investment objectives in the design phase, and the totality of the expenses
required to achieve an investment objective results from the sum of the
expenses entered in the estimates by object and in the financial estimates
(table 5).
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The general estimate is the component part of the feasibility study or
of the documentation for approving the intervention works, that establishes
the total estimated value of the expenses necessary to achieve an investment
objective.

The general estimate is structured by chapters and subchapters of
expenditure. Each chapter/subchapter of expenses includes the estimated
expenses related to the achievement of the investment object (s) within the
investment objective.

The general estimate drawn up at the design phase of the feasibility
study in the case of the new/mixed investment objective and, respectively,
at the documentation phase for approving the intervention works in the case
of the existing construction intervention is updated by the investment
beneficiary/investor, whenever it is necessary but mandatory in the
following situations:

a. on the date of submission for approval of the feasibility
study/documentation for approving the intervention works;
at the date of requesting the building permit;
after the completion of the public procurement procedures, resulting in
the financing value of the investment objective;

d. on the date of elaboration or modification by the the chief authorizing
officer, according to the law, of the list of investment objectives,
annexed to the state budget or to the local budget.

During the execution of the investment objective, the general estimate
can be revised by the care of the investment beneficiary/investor, by
compensating the expenses between the chapters/subchapters of expenses
that are part of the construction-assembly works in the general estimate,
within the total financing amount.

If the implementation of new tax legal provisions influences the value
of the investment, it is restored through the care and responsibility of the
investment beneficiary/investor, without the need to resume the procedure
for approving the new resulting value.

The methodology for elaborating the general estimate and the estimate
per object is provided in Annex no. 6 of Decision no. 907/2016. The general
estimate and the estimate by object shall be elaborated in compliance with
the framework contents provided in Annex no. 7, and in Annex no. 8 of
Decision no. 907/2016, respectively.
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According to the legislation in force, the structure of the general estimate
IS as shown in tables 7 and 8.

Table 7. The framework structure of the objective estimate within the
general estimate of an investment, according to Decision no. 907/2016

Designer,

.......... (name of the legal person and identification data)
GENERAL ESTIMATEY
of the investment objective

(name of the investment objective)
- framework-structure -

1) The general estimate is part of the feasibility study/documentation for approving the
intervention works.

Value? Value

. VAT |VAT| with

2‘3: Name of chapters and subchapters of expenditure exE:Iuded) VAT
lei lei lei
1 2 3 4 5

CHAPTER 1 Expenditure on obtaining and arranging land
1.1 [Land obtaining

1.2 |Landscaping

13 /Arrangements for environmental protection and bringing the
" Jland to its original state

1.4 [Expenses for relocation / protection of utilities

Total chapter 1
CHAPTER 2 Expenditure on providing the necessary utilities for the investment
objective

Total chapter 2 | |
CHAPTER 3 Design and technical assistance expenditure

3.1 |Studies

3.1.1. Field studies

3.1.2. Environmental impact report
3.1.3. Other specific studies

Supporting documentation and expenses for obtaining
approvals, agreements and authorizations

3.3 [Technical expertise

Energy performance certification and energy audit of
buildings

3.5 |Designing

3.5.1. Designing theme

3.5.2. Prefeasibility study

3.2

3.4
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3.5.3. Feasibility study/documentation for approving the
intervention works and general estimate

3.5.4. Technical documentation required to obtain
approvals/agreements/authorizations/documentation for
approval of intervention works and general estimate

3.5.5. Technical verification of the quality of the technical
design and execution details

3.5.6. Technical design and execution details

3.6

Organizing procurement procedures

3.7

Consulting services

3.7.1. Project management for the investment objective

3.7.2. Financial audit

3.8

Technical assistance

3.8.1. Technical assistance from the designer

3.8.1.1. during the execution of the works

3.8.1.2. for the participation of the designer in the phases
included in the control program of the execution works,
approved by the State Inspectorate for Constructions

3.8.2. Site inspecting

Total

chapter 3

CHAPTER 4 Basic investment expenditure

4.1 [Constructions and installations

49 Installation of machinery, technological and functional
"~ lequipment

43 Machinery, technological and functional equipment that
"~ [requires installation

14 Machinery, technological and functional equipment that does
" |not require assembly and transport equipment

4.5 [Endowments

4.6 |(Intangible assets

Total chapter 4

CHAPTER 5 Other expenses

5.1

Site organization

5.1.1. Construction works and installations related to the
organization of the construction site

5.1.2. Expenses related to the organization of the site

5.2

Commissions, fees, taxes, cost of credit

5.2.1. Fees and interest on the loan of the financing bank

5.2.2. ISC quota for quality control of construction works

5.2.3. ISC quota for state control in land use planning, urban
planning and for the authorization of construction works

5.2.4. Share related to the Builders' Social House - BSH

5.2.5. Fees for agreements, compliant approvals and
building/demolition permit

5.3

Miscellaneous and unforeseen expenses
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5.4 |Expenditure on information and publicity

Total chapter 5

CHAPTER 6 Expenditure on technological tests and trials

6.1 [Training of operating personnel

6.2 [Technological tests and trials

Total chapter 6

TOTAL GENERAL
From which: C+ M (1.2+13+14+2+41+42+51.1)
) Inpriceson.......... ;leuro=.......... lei.

Drawn up,

(name, function and signature)

Table 8. The framework structure of the object estimate within the general
estimate of an investment, according to Decision no. 907/2016

Designer,
.......... (‘name of the legal person and identification data)
No........... /
ESTIMATE
of the object . . . .......
- framework-structure -
Value Value
No. . (VAT VAT | .
ort | Name of chapters and subchapters of expenditure excluded) with VAT
lei lei lei
1 2 3 4 5

Chapter 4 - Basic investment expenditures

4.1  [Constructions and installations

4.1.1. |Earthworks, vertical systematization and exterior arrangements

4.1.2 (Strength structure

4.1.3 |Arhitecture

4.1.4 [Building services

TOTAL | - subchap. 4.1

4.2 [Installation of machinery, technological and functional equipment

TOTAL Il - subchap. 4.2

Machinery, technological and functional equipment that requires

4.3 installation

Machinery, technological and functional equipment that does not

4 require assembly and transport equipment

4.5  |Endowments

4.6  [Intangible assets

TOTAL Il - subchap. 4.3+4.4+4.5+4.6

Total estimate by object(Total | + Total Il + Total I11)
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The general estimate is structured on expenditure chapters,
specifying the total value and the part that is subject to auction. Each chapter
includes the objects or the nature of the expenses.

The content of the general estimate by chapters of expenditure is as
follows:

Chapter. 1. Expenses for obtaining and arranging the land

1.1. Land obtaining

It includes the expenses made for the purchase of land, the payment of the
concession (royalty) during the works, expropriations, compensations, the
change of the legal regime of the land, the temporary or permanent removal
from the agricultural circuit, as well as other expenses of the same nature.

1.2. Landscaping

Included are the expenses incurred at the beginning of the site preparation
works and which consist of demolition, dismantling, deforestation, rest
material discharges, deviations of utility networks from the site, vertical
systematization, drainage, depletion (excluding those related to the
execution of basic investment works), deviations of watercourses,
relocations of localities or historical monuments, etc.

1.3. Arrangements for environmental protection

Expenses incurred for environmental protection works and actions are
included, including for the restoration of the natural environment after the
completion of the works, such as: planting trees, redevelopment of green
spaces.

Chapter. 2 Expenditure to ensure the necessary utilities for the objective

It includes the expenses related to the provision with the utilities necessary
for the functionality of the investment objective, such as water supply,
sewerage, natural gas supply, thermal agent, electricity, telephony, radio-tv,
access roads, industrial railways, which are executed on the location
delimited from a legal point of view, as belonging to the investment
objective, as well as the expenses related to the connection to the utility
networks.
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Chapter. 3 Expenditure on design and technical assistance

3.1. Field studies

It includes the expenses for geotechnical, geological, hydrological, hydro-
geo-technical, photogrammetric, topographic, and stability studies of the
land on which the investment objective is located.

3.2. Obtaining approvals, agreements, and authorizations

Expenses are included for:

a) obtaining/extending the validity of the urbanism certificate, the fee for
obtaining/extending the validity of the building permit, according to the law;
b) obtaining approvals and agreements for connections to public water,
sewerage, gas, district heating, electricity, telephony, etc .;

c) obtaining the street nomenclature certificate and address;

d) drawing up the documentation, obtaining the provisional cadastral
number, and registering the land in the land book;

e) obtaining the environmental agreement;

f) obtaining the PSI approval,

g) other approvals and agreementsprovided in normative acts.

3.5. Design and engineering

It includes the expenses for the elaboration of all design phases (pre-
feasibility study, feasibility study, technical project, execution details), for
the payment of the technical verification of the design, as well as for the
elaboration of the necessary documentation to obtain the agreements,
approvals, and authorizations related to the investment objective.
documentation that is underlying the issuance of permits and agreements
imposed by the urbanism certificate, urban planning documentation, impact
studies, site studies/expertise.

For the modernization or consolidation works for existing constructions or
for the continuation of the started and unfinished construction works, the
expenses incurred for the technical expertise are included.

3.6.. Organizing public procurement procedures

The documentation includes expenses for preparation and submission of
tenders and for multiplying, excluding those purchased by bidders; expenses
with fees, transport, accommodation, and per diems of the members
appointed in the evaluation commissions; notices of intent, participation,
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and award of contracts, correspondence by post, fax, e-mail, etc., in
connection with public procurement procedures.

3.7. Consulting services
Expenditure incurred, as appropriate, for:

a) payment of consultancy services for the elaboration of the pre-feasibility
study or of the market studies, of evaluation;

b) payment for consulting services in the field of investment management
or administration of the execution contract.

3.8. Technical support

Expenditure incurred, as appropriate, for:

a) technical assistance from the designer, if it is not included in the design
pricing;

b) ensuring the supervision of the execution by site inspectors designated by
the contracting authority;

c) payment of specialists employed on a contract basis according to the
provisions of Decision no. 150/2010 for the establishment, organization and
functioning of the Interministerial Council for the Approval of Public Works
of National Interest and Housing.

Chapter 4. Basic investment expenditure

4.1. Constructions and installations

It includes the expenses related to the execution of all objects within the
investment objective: buildings, special constructions, installations related
to constructions, such as: electrical installations, sanitary, indoor natural gas
supply installations, heating installations, ventilation, air conditioning,
telephony, PSI, radio-tv, intranet and other types of installations imposed by
the destination of the objective.

The expenses are carried out on objects, and the delimitation of the objects
is done by the designer.The expenses related to each object are determined
by the estimate per object.

4.2. Installation of machinery, technological and functional equipment

It includes the expenses related to the installation of the technological
equipment and of the equipment included in the functional installations,
including the related networks necessary for their operation. Expenditures

are based on investment objects.
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4.3. Machinery, technological and functional equipment with assembly

It includes the expenses for the purchase of technological machinery and
equipment, as well as those included in the functional installations.
Expenditures are based on investment objects.

4.4. Unassembled machinery and transport equipment

Expenses for the purchase of machinery and equipment that serve the
technological flow and have short depreciation periods compared to those
of constructions are included. Expenditures are based on investment objects.

4.5. Endowments

Expenditures include the purchase of goods that, according to the law, fall
into the category of fixed assets or inventory items, such as: furniture, PSI
equipment, household equipment, labor protection equipment, and, where
appropriate, durable machinery and equipment great service. Expenditures
are based on investment objects.

Chapter. 5 Other expenses

5.1. Site organization
It includes the expenses estimated as necessary for the contractor in order to
create the conditions for carrying out the construction-assembly activity.

These costs are estimated by the designer, based on an estimate that takes
into account the technology and work schedule related to the basic works,
the location of the objective, the possibilities of connection to utilities -
water, sewer, electricity, district heating, telephone, etc. -, their routes, car,
and railway access roads, the existence of constructions, spaces, lands or
arrangements that can be used by the constructor.

5.1.1. Construction works and installations related to site organization
Expenses related to natural land leveling works, local decommissioning of
roads or constructions, connection to utilities, construction of access roads,
constructions or arrangements to existing constructions are included.

5.1.2. Expenses related to the organization of the site

It includes the expenses for: obtaining the authorization for the execution of
site organization works, site taxes, renting traffic signs, temporary
interruption of water transport or distribution networks, sewerage, heating,
electricity, natural gas, road traffic, railways, naval or air, contracts for
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assistance with the traffic police, temporary contracts with utility providers,
with sanitation units.

5.2. Commisions, fees, taxes, cost of credit

Commissions, fees, legal fees include, as the case may be: the commission
of the financing bank, the quota related to the inspection for quality control
of construction works, the quota for state control in landscaping, urbanism
and for the authorization of construction works, the quota related to the
Social House of Builders, the amount of insurance premiums borne by the
contracting authority, as well as other expenses of the same nature,
established in accordance with the law.

The cost of credit includes the commissions and interests related to the loan
during the execution of the objective.

5.3. Miscellaneous and unforeseen expenses

a) Their estimation is made as a percentage of the value of the expenses
provided in chapter/subchapter. 1.2, 1.3, 2, 3, and 4 of the general estimate,
depending on the nature and complexity of the works.

b) In the case of new investment objectives, as well as capital repairs,
extensions, transformations, modifications, modernizations, rehabilitation
of existing constructions and installations, a percentage of up to 5% is
applied.

c) In the case of consolidation works, a percentage of up to 15% is applied,
depending on the nature and complexity of the works resulting as necessary
following the excavations.

d) The established percentage shall cover, as the case may be, the expenses
resulting from the modifications of technical solutions, additional quantities
of works, equipment, or endowments required during the investment, as well
as the conservation expenses during the interruption of execution due to
causes independent of the contracting authority.

Chapter. 6 Expenditure on technological test and trials

6.1. Training of operating personnel
It includes the expenses necessary for the training/schooling of the staff in
order to use the equipment and technologies correctly and efficiently.
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6.2. Technological tests and trials
It includes the expenses related to the execution of the tests/trials, provided
in the project, the running-ins, the expertise at the reception.

In the situation where incomes are obtained as a result of technological tests,
the general estimate shall include the value resulting from the difference
between the expenses incurred for performing the tests and the incomes
realized from them.

2.2.5. Offer estimate

The offer estimate represents the written part included in the tender
documentation - tender, through which the tenderer specifies the cost of
construction in this stage. In the stage of elaboration of the technical project,
lists of quantities of works are drawn up, on the forms of the offer estimate,
without entering unit prices and total values.

The most common way of taking over a project for execution is to
participate in the tender, organized according to the relevant regulations
(Law no. 98 of 19 May 2016 on public procurement, Official Gazette no.
390/23 May 2016), the offer price being one of the most important factors
in the award of tenders by contractors.

The constructor can award the execution of some works by
participating, with his own offers, in the auctions organized by the
purchasing legal entities. Based on their own prices regarding the materials,
labor, equipment, transports, and the degree of the endowment of the
contractors, they complete the offer estimate and include it in the offer
documentation.

The estimate quotation contains the symbol of the estimate items, the
description of the works to be executed, the quantities of works, the unit
price, and the total value of the estimated article.

According to the legislation in force, the offer estimate has the same
structure as the analytical estimate. The prices at which the offer estimates
will be drawn up are only those charged by the resource producers and the
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service providers, respectively in a time interval of a maximum of 30
calendar days prior to the bid submission deadline.
The form of drafting the offer estimate is presented in table 9:

Table 9. Framework structure of the Offer Estimate

OBJECTIVE:
OBJECT:
OFFER ESTIMATE No:
No.| Article Articol name Quantity |U.M. Ur_1|t To.tal
crt.| symbol price price

1 2 3 4 5 6 7
1 |CGO03G1 |Plastic floors with flexible 1.5 mm
thick PVC tiles, with PVC sill, area| 25.50 m? | 134.40 | 3427.20
>20sgm

2 |CGO3H2 Plastic floors with flexible 1.5 mm
thick PVC tiles, with wooden sill,| 14.20 m? | 126.00 | 1789.20
area <20sgm

OFFER ESTIMATE TOTAL GENERAL 5216.40

When preparing the offer estimate, the tenderer must clearly
distinguish the following values to be executed, including VAT, which are
basic documents in the organization of internal management accounting, as
follows:

« the total value of the works;

« the value on each object of the work;

* the value of each estimate related to the category of works;

» the value of the total consumption of material resources;

« value of total labor consumption:

« the value of the total consumptions regarding the construction equipment:
» the value of total consumptions regarding transports;

+ the value of technological equipment and machinery with assembly and
independent, including the related endowments.

The offer must include, as the main element, the value of the offer (the
price claimed for the execution of the requested works), which is
conditioned by:

= the level of direct expenditure calculated on the basis of:
* consumption of resources per unit of work;
* unit prices of resources per unit of work;
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« unit prices for resource procurement.
the level of indirect expenses;
the size of the expected profit.

The most difficult step for the contractor, when drawing up the offer
estimate, is to establish the direct costs. The steps presented for establishing
these expenses are summarized in Figure 1.

materials
labor
equipment
transport

[111]

Own database:

O tehnologies

U specific resource consumption
= guidance norms

=  corrected guidance norms
Contractor =) = own horms
U negotiated tariff salaries
O own unit prices
i = per the unit of work chapter
Material = per unit of works category
suppliers = per construction objects
| xBilling price x works volume = direct material costs +

| xHourly rate salary

x works volume = direct labor costs +

| x Negociated tariff

x works volume = direct equipment costs +

| xnegociated tariff

il

Direct expenses
by budget item
(chapter, category
of works)

x works volume = direct transport costs +

Suppliers of
equipment
and means
of transport
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Fig 1. Steps to establish direct costs

It is found that the offer estimate no longer highlights the elements that
make up the total price. However, its value is identical to that of the
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analytical estimate. This is due to the fact that the unit price and the total
value on the item of estimate within the offer estimate, also contain the share
of expenses from the conclusion of the analytical estimate.

The determination of the unit price on the item of estimate within the
offer estimate is done as follows:

= the ratio between the general total and the total direct expenses from the
analytical estimate is calculated;

= the total value of each item in the analytical estimate is multiplied by the
value of this report, thus determining the total value per item in the offer
estimate;

= dividing the total value per item of the offer estimate by the quantity per
item, the unit price per offer estimate item is determined.

The quality of the works, the characteristics of the location, the
execution duration, the technical-organizational capacity of the bidder
influence the volume of the works, but especially, the consumption of
resources per work unit.

2.2.6. Payment situation

During the execution of construction works, between the investor and
the contractor, the settlement of the works is made on the basis of an estimate
called Payment Situation. At regular intervals, usually one month,
measurements are made on the quantities of work performed during this
interval.

The quantities of works are entered in the payment statement, and by
attaching the unit prices, the cost of the works is finally obtained.

The structure of the payment situation is identical to that of the
analytical estimate, in addition, the related VAT rate is calculated (Table
10). Considering that the works for which the analytical estimate presented
above has been prepared have started, the corresponding payment situation
at a given moment will look like below.
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Depending on how the contract between the investor and the
entrepreneur was concluded, the prices in the payment situation may be
those declared in the offer estimate, or they may be the current prices.

The price revision is a procedure by which the price of construction,
agreed at a given time, evolves over time, depending on the general
conditions. This must be based on the evolution of prices for materials,
labor, equipment, and services that are part of or related to the built object.

Two methods are used to review the price: updating and indexing. The
update consists of bringing the price to the level of the economic conditions
from the moment the works start, being practiced only once within a
contract. Indexing consists of correcting the prices at different moments of
the execution of the works. Usually, the indexing is operated on the occasion
of the settlement of the works by the contractor, monthly respectively.

42



Adrian Alexandru Serbdnoiu Catalina Mihaela Gradinaru

Table 10. Framework structure of Payment situation

BENEFICIARY:
INVESTMENT:
OBJECT:
PAYMENT SITUATION
a) U.M. Article quantity| eltJ)nrlr;[apt:rciZIs Values per estimate article Tota:i;v(:eilgzlt of
Crt.| Article |b) Article name b) labor mF;teriaFl)s in
No.| symbol [c) Weight_ in tons of principal materials per U.M. ¢) equipment Materials| Labor |Equipment|Transport| TOTAL tons
of the article d) transport (3ax4a)|(3ax4b)| (3ax4c) |(3ax4d)| (5+6+7+8) (3a x 3¢)
1 2 3 4 5 6 7 8 9 10
CAP. A Direct costs
m” 2550 12%568) 200730 619.65
01 [ CGO3G1 [Plastic floors with flexible 1.5 mm thick PVC tiles, : ’ 0.000
] - 5.50 140.25
with PVC sill, area >20sgm
0.00 0 3427.20
2 0.00 96.20 0
02 | CGO3H2 |pyastic floors with flexible 1.5 mm thick PVC tiles, 2545300 0 0 0.000
with wooden sill, area <20sqm 0.00 0
' 0
Total Cap. A: 2667.30| 619.65 | 140.25 0 3427.20 0.000
Cap. B Other direct costs
IAutotransport (col.10 x value/tone) 0 0
Foremen's salary (4,5% of Total Cap.A Labor) 28 28
CAS (30% of Total Cap. A + Foremen's salary) 214 214
Unemployment benefits (5% of Total Cap.A Labor + Foremen's salary) 59 59
Total direct costs: 2667.30| 920.65 | 140.25 0 3728.20
Cap. C Indirect costs (15% of Total direct costs) 559.23
Cap. D. Profit (10% of Total direct costs + Cap. C) 932.05
GRAND TOTAL ESTIMATE 5219.48
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2.3 Documentation subsequent to the
elaboration of the estimate

At the level of economic documentation prepared by the executor
(the bidder), resource extracts are prepared.

For each estimate by categories of works, the following types of
extracts are prepared:
a) extract of materials;
b) labor force extract (labor);
c) extract of construction equipment;
d) transport extract.

The quantities in the above extracts shall be determined on the
basis of the quantities in the work items provided for in the Bill of
quantities and on the basis of the consumptions in the respective
Indicator of estimate norms or own consumptions.

The elaboration of an extract supposes the completion of two
stages:
- identification of resources and calculation of quantities,
- elaboration of the proper extract, by ordering the resources
(most frequently in alphabetical order).

Sometimes the value of the respective resources is also calculated
in the extracts.

2.3.1 Materials Extract

The extract material is the documentation that identifies
economic construction materials on sorto-types and sizes and related
guantities needed for the execution of construction works in the
conditions specified by rules of estimate (table 11).
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Table 11. Framework structure of the Materials Extract

MATERIAL EXTRACT
for Estimate no. ...................
No. . Total Unit price | Total value
crt. Material name U.M. consumption | [lei/U.M.] [lei]
1 2 3 4 5 6
1. [Water m3 0.237 1.35 0.32
2. |Cement M30 kg 378.914 3.10 1174.63
3. |Sand 0 ... 3mm m3 0.631 56.00 35.34
4. |Scrubbing stone kg 4.380 2.25 9.86
5. |Marble mosaic stone kg 455.779 0.42 191.43
6. |Wood sawdust kg 0.790 0.15 0.12
Planed softwood slats of 5 ...
7. 15 x 10 . 30 mm m 3.060 1.80 5.51
TOTAL 1659.37

2.3.2 Labor Extract

The labor extract is the economic documentation that identifies
the specialties and qualifications of the workers as well as the duration
measured in hours consumed by them, necessary for the execution of
construction works under specific conditions mentioned in the
Indicator os estimate norms (table 12).

Table 12. Framework structure of the Labor Extract
LABOR EXTRACT

for Estimate no. ........ccco.....

No. Direct Iapor Hourly rate Value (VAT
Trade name U.M. consumption - excluded)
crt. [lei/n] -
[man-hour] [lei]
1 2 3 4 5 6=4x5
1. |Inlay 4.1 hours 6.12 7.00 42.84
2. |inlay 3.1 hours 7.74 6.50 32.81
3. |Inlay 2.1 hours 23.52 6.00 141.12
4. |inlay 1.1 hours 4.58 5.50 25.19
5. |Serevice worker 2.1 hours 11.83 5.00 59.15
6. |Mason 1.2 hours 2.80 7.00 19.60
TOTAL 53.59 - 318.71
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2.3.3 Equipment Extract

The equipment extract is the economic documentation that
identifies the machines, equipment, technological installations, and
their operation duration, necessary for the execution of construction
works (table 13).

Table 13. Framework structure of the Equipment Extract

EQUIPMENT EXTRACT
for Estimate no. ...................

N Consumption| Hourly Value
0. . . (VAT
Equipment name U.M. | [operating rate
crt. - excluded)
hours] [lei/h] Tlei]
1 2 3 4 5 6=4x5
1 Seaml—automated concrete plant 8-20 hours 214 40.00 85.60
m3/hour
5 f;lfr-gropelled roller with rollers up to hours 1580 1800 28446
Hydraulically controlled wheel
3. |excavator with thermal engine hours 11.34 54.00 61241
(Backhoe loader)
4. [Electrically operated outdoor vibrator|hours 1.61 9.60 15.49
Indoor vibrator for pneumatically
5. operated concrete VP2C (without air | hours 20.17 9.60 193.65
consumption)
Resources unnamed (max. 20% of
6. hours
total)
TOTAL 61.07 1191.61
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3. Making an estimate by categories of
works for a construction object

In preparing an estimate, it is important to understand the basic
principles and responsibilities. This includes an analysis of the scope
of work, the procurement plan, the determination of quantities, costs
and sources of pricing, the evolution of costs, and supporting
documentation. The basic elements of an estimate consist of:
descriptions of the elements of work (tasks) to be performed, the
amount of work required for each task, and the unit cost for each
amount of task.

A detailed estimate involves determining the costs of materials,
labor, equipment, and subcontractor work. The detailed estimate
requires a thorough analysis of a complete set of contract documents,
sketches, and technical specifications before submitting a tender. In
addition, an on-site visit should be made to observe factors that may
influence the cost of construction, such as available storage space,
security, traffic control, and existing underground utilities.

The estimator performs a Bill of quantities of the materials
needed to carry out the project by studying the drawings first, then by
dividing them into individual work elements, estimating the work
quantities for each element, and then evaluating them to determine an
estimated cost for each. The estimated costs are summed, thus resulting
in the direct costs. The direct cost of a project includes material, labor,
equipment, and subcontractor costs.

After calculating the estimated direct costs, the estimator must
determine the indirect costs of taxes, bonds, insurance, and overheads
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required to complete the project. He/she must also carry out a risk
analysis to take into account unforeseen situations that may arise
during construction. At the end of the estimated calculation, a profit is
added to establish the offer price. The value of the profit can vary
considerably, depending on many factors, such as the size and
complexity of the project, the amount of work in progress by the
contractor, the accuracy and completeness of the tender documents, the
competition for the work.

VI.

VII.

VIII.
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The main steps in making an estimate are as follows:

Studying the technical design of the construction object
Detailing of the construction object in parts of the construction
object (infrastructure, superstructure, etc.)

Identification of the elementary construction processes necessary
for the realization of the parts of the construction object
(excavation, supports, formwork, shaping and assembly of
reinforcement, etc.)

Description of the operations within the elementary construction
processes (execution conditions, construction technology,
resources, the succession of technological operations, etc.)
Defining the specific unit of measurement and determining the
quantity for each operation

Framing of technologically identified operations in estimate
items through the Collection of Estimate Norms

Taking over the standard consumption of material, labor,
equipment, and transport from the recipes of the identified
estimate items, and transposing them into a spreadsheet program
(Excell)

Identification of the unit price for each type of resource
consumed in the estimate article and calculation of the price on
Materials, Labor, Equipment, and Transport within the same
article

Determination of the total price for the estimate item (for the
entire quantity of that estimate item)
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X. Realization of Extracts of Materials, Labor, Equipment, and
Transport

Xl.  Establishing direct expenses

XIl. Calculation of indirect costs. Establishing recapitulation
coefficients (taxes due to the State) and profit. Recapitulation

XI11. Determination of total costs for the realization of the investment
object (final price of the estimate)

XIV. Using specialized software to make estimates

. Studying the technical design of the construction
object

The estimate engineer must have a good understanding of the
field of activity of the project, the bidding process, its construction, and
operation.The cost engineer must also review drawings, specifications,
descriptions of the site, ground conditions, access to site etc., available
facilities, the position of existing services, the description of any
demolation works or temporary work, and construction sequences and
durations to determine total construction costs. It is advisable to make
an on-site visit to allow the estimate engineer to correlate the physical
characteristics of the project with the available design parameters and
details. This is essential for projects with unusual site conditions, major
maintenance and repair projects, modification/addition projects,
environmental projects, and dredging projects.

The estimate engineer has the mission of planning all the tasks
of each estimate so that the data is logical and traceable. The
documentation underlying the estimate includes a description of the
project, construction schedule, construction plan, work plan
(subcontracting), back-up data, and drawings and sketches.

The elements that must be analyzed are:
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A

Size of the project

As a general rule: as a project gets bigger, the cost of the project
increases. As projects get bigger they get more expensive, but at a
less rapid rate.

. Quality of the work

As the quality and complexity of a project increase (above the
minimum quality level required by the law), so does the project’s
cost.
Location
The location of the project is a major factor in the preparation of an
estimate. Depending on where the project will be constructed, a
great variation exists in:

= soil conditions (influencing the technical solution of the

infrastructure, and consequently its cost),

= the price of materials and their delivery,

= the rental or purchase of equipment,

= the cost of labor,

= the proximity of other properties, etc.
Construction start and duration
When a project is built, time can have a major impact on the cost
of the project.

Detailing of the construction object in parts of the

construction object

The cost estimate is based on the determined quantities and the

related unit prices that depend on the degree of detail of the analyzed
project.This is accomplished by separating construction into its
incremental parts (Fig. 2). These parts are commonly referred to as
construction tasks and are the line-by-line listings of every estimate

(Fig. 3).
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An investment in construction is called an investment
objective. The investment objective may comprise one or moreG
constructions as well as technological machinery or equipment. The
construction of a plant, a complex of blocks of flats or a dam is in this
case investment objectives.

Constructions within an investment objective are called
construction objects. The construction object is a distinct
construction, delimited spatially, having a precise functionality and
which together with the other construction objects and equipment
ensures the functionality of the investment objective. For example, a
block of flats with related facilities in a neighborhood, a production
hall with related facilities at an industrial unit, etc. The object of
construction includes all the installations and devices that directly
serve the operation of the construction; the machinery and equipment
necessary for the technological process are not included.

The global assessment of the volume of resources embedded in
the object of construction is not possible. It is necessary to make the
global assessment of construction objects based on global indicators,
by comparison with similar works. The global indicators are price
elements that were determined after going through the process of
decomposition - recomposition of the construction object and can be
expressed in the consumption of resources or in monetary expression
per construction unit. It is, therefore, necessary to go through the
process of decomposition of construction objects until we reach a
phase that allows us to make measurements and therefore operate with
units of measurement. So, the construction object is broken down into
smaller parts, called construction object parts. The construction
object part represents a component of a construction object, spatially
delimited, having a precise and distinct function in the composition of
the object and which, together with the other parts of the object, ensure
its designed functionality. For example, the superstructure of
construction is spatially delimited, has a precise function (takes over
the loads and transmits the efforts to the infrastructure), and, together
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with the infrastructure, ensures the stability and functionality of the
construction.

Different degrees of detail can be used for the object parts:
ensemble, subensemble, construction element.

The ensemble represents the totality of the subensemblies
defining distinct parts of the object. For example, the infrastructure of
a building includes the subensemblies of embankments, the resistance
structure of the infrastructure.

The subensemble represents a conventional spatial
delimitation on functional, structural considerations or on execution
phases of several similar elements executed simultaneously or
continuously. For example, all foundations related to a construction
object.

The construction element is the smallest part of the
construction object that retains its attributes. For example a pillar, a
beam, a floor, a mounted pipe, etc.

Elementary process

Construction ‘ Construction ‘ Construction (Work article)
objective object object part ‘ Estimate article

¥ — - —~ 1

| Ensemble ||:>| Subensemble |I:>| Construction element|

Fig. 2. Components of a construction objective

The Bill of Quantities is composed of the following work groups:
- Civil works: Earth works (leveling, excavation, backfilling,
transportation of excavated soil); Foundation works (plain and
reinforced concrete, piling foundations); Brick works (internal and
external); Skelton reinforce concrete (columns, beans, slabs and stairs);
Water proofing; Staircases; Plastering, Flooring; Painting; Metal
works (windows, doors, accessories); etc.
- Sanitary works: Water feeding systems; Internal and external
plumbing works; Finishes of plumbing works; etc.
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- Electrical works: Electrical cables; Wiring; Accessories; InternalGI

connections; etc.
- Mechanical works: Air conditioning systems; Elevators; etc.

— AA.000 Earthworks

~ A0.000 -—-INFRASRTERUCTU——- AB.000 Continuous foundations
< AC.000 Isolated foundations
— BA.000 Vertical bearing elements
STRUCTURE OF
wZ BO.OO0 RESISTANCE || BB.000 Horizontal bearing
(@) 9 elements
g 5  CA.000 Partitions
=~ D |~ C0.000 ~— ARHITECTURE =
I — CB. Joinery
5 & 000
8 prd — DA.000 Interior finishings
) O |~ DO0.000 +— FINISHINGS =
O — DB.000 Exterior finishings
HEATING — |A.000 Installaion of columns
H . = INSTALLATION
_ 10,000 S | | 1B.000 Installation of heating
elements

H ETC.

Fig. 3. The scheme of the process of decomposing an investment
objective

I11. Identification of the elementary construction
processes necessary for the realization of the parts of
the construction object

It is found that the construction element, the smallest division
of an object, cannot be measured. For this reason, the construction
elements decompose, in their turn, in the elementary construction
processes that led to their realization.

The elementary process (simple process) is a part of the
construction process consisting of a succession of operations, that is
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generally performed by workers of the same trade, according to a
certain technology, on a certain job and for which it can be defined a
unit of measure. For example, the execution of excavations and
supports, the making and assembly of formwork, the preparation and
pouring of concrete, etc.

>
>

Y V VYV V

For example, Earth works usually include the following works:
site preparation: such as remove topsoil, general leveling, etc.
excavation: trench excavation / large excavation;
= digging the soil and throwing it on the digging side;
= depositing the dug soil on the top of the trench/pit, providing a

safe distance equal to the trench depth;
= Jeveling the trench sides and bottom
earthwork support;
disposal of water;
filling;
surface treatments.

IV. Description of the operations within the
elementary construction processes

Each task is then defined as accurately as possible.

Construction tasks are necessary to develop the construction cost.

Description of an estimate norms is necessary in order to make

a clear and detailed evaluation of the construction process. The
description can involve data about:

>
>
>
>
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Condition of execution

Technology of execution

Resources

Succession technological operations.
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For each of the works identified at Step 11, must be planned thea
method to be adopted according to the technical conditions of the
construction site. The resources usage rates are established according
to the particular job conditions specific to each work item.

For example, in case of the manual digging, the main aspect that
makes the difference among the resources usage rates of the work items
is given by the “difficulty to dig”. According to this, soil to be manually
dug may be classified into four categories:

= Light: using a shovel or a spade;

= Medium: using a spade and partially a pick;

= Hard: using a pick and partially a spade;

Very hard: a pick and eventually a sledge hammer.

According to the dimensions of the work place, the manual digging
works are:

= digging works in large spaces: when the worker can move
easily and can throw the earth into an soil deposit or into a
transport device;

= digging works in narrow spaces: when the worker should firstly
throw the soil vertically and then can throw the earth into an
soil deposit or into a transport device;

= digging works inside closed caisson.

Also, the soil types influence the maximum digging depths with
vertical slopes, in order to ensure the safety of labour, as follows :

= Granular soils (gravel, sand) =0.75 m
= Medium cohesive soils (common earth) = 1.25 m
= High cohesive soils (some clays, shale) =2.00 m

Any other depths for excavation should be performed with inclined
slopes or strutting.
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V. Defining the specific unit of measurement and
determining the quantity for each operation

After dividing the object of construction into construction
tasks, these must be quantified before setting the price. Quantities must
be calculated in standard units of measurement and be consistent with
design units. The accuracy of the quantities depends on the work of the
estimate engineer. A distinction should be made between 'net’
quantities without waste from quantities that include waste or losses to
ensure that no duplication occurs in the estimate.
The level of detail at which the quantities for each task are
calculated depends on the detail level of design. Explanatory draft
notes will be added to explain the method for calculating the quantity,
in order to clearly show the assumed quotas of the quantity or
contingencies of the quantity. The following aspects are recommended
in the evaluation of the quantity:
= Make sure the goal of the project is fully reflected in the estimate.
= Include a list of materials in the pre-measurement
= Use a method to easily identify the quantity assessment, ie the
source and date of the document, the name of the estimator, the
location within the project, proven calculations, separation of gross
quantities, and additions such as waste or losses.

= Use a systematic approach similar to the required construction
methodology.

= Check the scale and dimensions of each drawing;

= Mark the drawing areas for which you have determined the
guantities to ensure that the whole drawing has been analyzed and
duplications of the quantities have not been recorded.
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= Consider estimate items that do not contain materials but still
involve costs, for example, office overhead, task setup, peopleG
training.

= When evaluating quantities, use decimals where the situation
requires it to be as accurate as possible.

= Also consider a certain amount of waste, losses, or supplementary
lengths of materials. Make sure that this addition is separate from
the initial quantity measured.

= Select a natural breakpoint during work interruptions.

= Carry out a check of estimate items with a high cost and volume.

= Collaborate with designers if errors occur in the project, if it is
impossible to bid, or if a better approach is discovered.

The accuracy and consistency of the measurement method
applied to buildings are essential. Some situations require a
quantitative surveyor to measure and record the dimensions on the
drawings as well as on the site, depending on the stage of the project.
In order to standardize the measurement rules and conventions, a
number of standard measurement methods are presented in the
Indicators of Estimate Norms. in a brief presentation they are presented
below:

O Each (numbers): Piles, doors, Windows, Precast concrete, etc.

O Length (meter): Windows sills, Pipes, Skirts, stair steps, etc.

U Area (Square meter): Flooring, painting, plastering, Brick walls (12
cm or less), etc.

O Volume (Cubic meter): Brick walls (>12 cm thick), Excavation,
Backfilling, Reinforced Concrete, etc.

U Weight (Ton): Metallic works, Reinforcement steel, etc.

O Lump Sum: Some electrical and plumbing works, Manholes, etc.

U Effort (Man-day): Renting of equipment or labor, etc.

Conditions for measuring works

The quantities of works that are included in the economic
documentation related to the projects of execution are established in
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the unit of measurement of the estimate norm. The calculation of the
quantities of works is sometimes done in a simplified way and is
specified in the Generalities section at the beginning of each chapter of
the collections of estimates.

Below are presented extracts from the measurement conditions
of the works for several chapters.

It should be noted that whenever we have doubts about the
method of calculating the quantities of works we must consult the
conditions for carrying out measurements by the Generalities at the
beginning of each chapter of the collections of estimates.

1. Earthworks (Ts)

Excavation

U Quantities are calculated based on the dimensions of the foundation
in plans from the owner perspective.

O Contractors should consider the excess of material excavated to all
for safe operations.

O Prices differ based on the soil type, deep of excavation, ground
water level, site location, shoring system, Equipment used, etc.

O Unit of measurement is cubic meter (volume).

Consider the following example (Fig. 4).
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Fig. 4. Plan and cross section of building foundation
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|
The length of excavation =5.4x2 + (4.4-2)x2=15.6 m u
Depth of excavation = 1.8 m
Width of excavation = width of plain concrete footing = 1.0 m
Volume = 15.6 x 1.8 x 1.0 = 18.8 m®

Manual excavations (TsA)

O the volumes of manual excavation works are measured per cubic
meter in the excavation, for each norm;

O the excavation volumes in large spaces will be calculated on the
basis of the excavation surfaces from the transversal profiles raised
in the characteristic points of the land from the longitudinal profile
and from the distances between the respective transversal profiles;

U the volumes of excavations in limited spaces will be calculated on
the basis of flat horizontal or parallel sections with the surface of
the land (for drains and trenches), executed in sloping lands and on
the basis of the respective depths of the excavations. The quantities
of works will be established on steps of depth for framing the
excavations in the norm. The depth of the excavation steps is
considered in relation to the upper level of the excavation bank or
to the level at which the support of the bank requires the lifting of
the excavated earth, at a higher level than the level of the bank;

U the volume of excavations in the open caisson is determined
according to the surface of the horizontal section of the caisson and
the depth of the excavation.

Mechanized excavations (TsC)

U The volume of mechanized excavations is measured at 100 cubic
meters in the excavation and for other units of measurement
according to the indication from each norm.

U The volumes of mechanical excavations will be calculated based
on the surface of the transversal profiles, raised in the characteristic
points of the land in the longitudinal profile, and of the distances
between the respective transversal profiles.
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O The transport distances are considered for the excavated earth
according to the used equipment, as follows:
= for scraper and scraper with tractor, the transport distance is
equal to half of the distance traveled by the machine to achieve
a complete cycle: digging, transport with load, transport for
unloading, transport for return to the digging place;
= for bulldozer and grader, the distance between the center of
gravity of the excavated massif and the center of gravity of the
filling or deposit made.

Shores support (TsF)
* The support of the shores with fir spiles, metal spiles, or wooden sheet
piles is measured per square meter of surface supported exclusively by
the unit of measurement for article TsFO7.
» The quantities of works are established for each estimate norm,
depending on the type of support and the execution conditions shown
in each article.

Backfilling (TsD)
O Unit of measurement is cubic meter (volume)

Backfilling = Excavation — volume of all works inside the excavated
pit (footings, smells, column necks, brickwork, etc.) + amount above
GL (or — mount below GL) as shown in Fig. 5.

2
7
Groundlevel P/

16/_’_ﬁ 7 IAbove % Below
Ground level{GL) 7 _L %
——m—rl =

Ay te A | |4

Fig. 5. Backfilling quantities calculations
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O The volume of soil spread by hand is measured per cubic meter in G
the earth excavation;

O The volume of mechanically scattered soil is measured in 100 cubic
meters of earth excavation;

U The volume of manually compacted fillings is measured per cubic
meter and the mechanically compacted one per 100 cubic meters,
after compaction;

O The calculation of the filling volumes will be made on the basis of
the volumes resulting from the transversal profiles raised in the
characteristic points of the land from the longitudinal profile and
of the distances between the respective transversal profiles;

U When establishing mechanically spread and compacted volumes,
the volumes executed manually along the slope to a thickness of
0.5 m measured perpendicular to the slope surface shall be taken
into account.

Site leveling:
O Measured in m? (area) if thickness less than 30 cm.
Q Measured in m3 (volume) if thickness more than 30 cm.

Soil transportation:
O Transported soil = vol. of exc. — vol. of backfilling + additional soil
at site
U Add swelling factor based on the soil type: 5% sandy soil. 15%
clayey soil and 25% for demolition material (owner or contractor).

2. Construction works

Concrete works (CA)

U The measurement of the concrete preparation and pouring works is
done per cubic meter of ready-poured and compacted concrete,
based on the real volumes of the cast elements, according to the
project, decreasing the gaps with a section greater than 400 cm3
each.
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The measurement of the concreting of the buttons on the machine
foundations is done on the bolt piece.

Formwork and scaffolding (CB)

Formwork from reusable panels:

= with the square lath made of short softwood boards;

= with P plywood,;

= metal flats, including space;

Sliding and stepping formworks are measured per square meter of
formwork and sliding concrete surface, respectively, without
decreasing the formwork gaps, the measurement being carried out
unfolding.

Resin plank formwork is measured per square meter of concrete
formwork surface, without reducing the gaps less than 0.25 m?
inclusive.

PFL formwork is measured per square meter of the actual
formwork concrete surface.

Frame-type formwork is measured per square meter of void
included in the outer perimeter of the frame.

The supports made of tubular metal scaffolding elements are
measured per square meter, horizontal projection of the supported
surface.

Tubular metal scaffolding for ceiling finishing works, measured
per square meter of horizontal surface covered by the scaffolding
platform.

The formwork of the cast beams using the support beams TS20 and
TS21 is measured per square meter of the actual formwork concrete
surface.

Supports with pops are measured in one piece of pop.

E75 support scaffolds are measured per linear meter of mounted
tower.

Tubular metal scaffolding for works on vertical surfaces and self-
erecting metal scaffolding is measured per square meter of facade,
covered by scaffolding.
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O Metal scaffolding for monolithization - the area where the columns G
join the beams is measured in vertical projection unfolded on the
outer surface of the scaffolding from around the column.
U The supports with extensible beams are measured per square meter
of supported floor, in horizontal projection.
U The wooden scaffolding for interior finishing works is measured
per square meter of horizontal surface occupied by the scaffolding.

Reinforcements for concrete (CC)

O The works for making and assembling the actual reinforcement
bars are measured in kilograms by multiplying the length of the
bars according to the reinforcement plan, with their mass per meter,
according to STAS 438/1-8 and the accompanying reinforcement
extracts reinforcement plans;

U The assembly works of the welded mesh reinforcements are
measured in kilograms, by multiplying the number of pieces of
whole nets - without decreasing the gaps or cuts that enter within
the work according to the reinforcement plan, with their mass per
piece

U Welding reinforcement is measured on the joint piece.

Brick works (CD)
The rules and precautions that should be followed when
measuring brick works are (Fig. 6):
Measured in m? (by area) if thickness <25 cm.
Measured in m® (by volume) if thickness >25cm.
Deduct all openings.
Deduct half the area (volume) of arches.
Deduct all Concrete elements.
Facades are measured by area.
Separate item for each brick type
U The stone masonry works are measured per real cubic meter
executed, decreasing the gaps or the places of the construction
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elements, which are to be incorporated in the masonry with a section
larger than 0.04 m?;

U Masonry works made of ceramic bricks or replacements are
measured per real cubic meter executed with the deduction of all
gaps or places of construction elements embedded in masonry with
a section greater than 0.04 m?;

U The walls of asbestos-cement and sheet metal panels, made of PAS
tiles, are measured per square meter of wall executed, decreasing
the gaps greater than 0.25 m? and adding material losses caused by
the inscription of the panels in the installation dimensions.
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Fig. 6. Cross section of a brick walls

Wooden roofs and trusses (CE)

U Roof coverings made of metal sheet, clay tiles, asbestos-cement, or
plastic - are measured per square meter of actual surface area,
measured in the plane of the roof, with the decrease of gaps greater
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than 0.5 m? inclusive, occupied by roof trap doors, eyelets,a
skylights, etc.

O Rain gutters, downpipes, window sills, sun-blinds of zinc-coated
sheet are measured at one meter of actual executed length;

U Various accessories for covers, roof trap doors, rosettes-sleeves,
are measured in pieces;

U Wooden frames are measured per square meter in horizontal
projection, measured in drops;

O The roof boarding is measured per square meter of actually
executed area, measured in the plane of the roofing, with the
decrease of gaps greater than 0.5 m?;

U Wooden fascia boards and simple overhangs are measured in linear
meters.

Plastering (CF)
Plaster works are measured according to its location of being
internal or external works.
Internal Plaster:

Engineering measurement by area (m?).

All openings are deducted.

All openings sides are added.

Inclined slabs are calculated based on their horizontal projection.

Interior plasters for walls and flat or curved ceilings, thin plasters

as well as splash or tuff finishes, calcium-old finishes, exterior

plasters, crushed plasters, special protective plasters, as well as
differences in the thickness of plasters, provided by designers, are
measured per square meter of the developed area.

U The surface of interior plasters on walls or columns is determined
by multiplying their height, measured between the lower raw face
of the upper floor and the finished face of the floor, to which is
added 2 cm, with their width, measured between the raw faces of
adjacent walls or unfolded width of the raw faces of the pillar.

U For walls provided with plinths, scaffolding, paneling, plywood -
the height of the plaster is measured between the lower raw face of

ooo0o0oo
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the upper floor and the upper edge of the plinth, scaffolding,
paneling or plywood to which is added 2 cm.

For ceilings with exposed beams or ribs, the surface in horizontal
projection is measured, to which the lateral surfaces of the beams
or ribs are added;

Gaps in plasters for doors, windows, hatches, etc. whose surface is
less than 0.50 m2, are not deducted from the surface of the plasters;
those larger than 0.50 m2 are reduced, but the surfaces of the
plastered window sills and pallets are added;

Surfaces that remain partially unplastered in order to cover them
with plywood of different materials (tiles, tiles, mosaics, etc., or
with ornaments, are subtracted from the total surface of the
respective walls. When calculating the decreasing surfaces, their
real dimensions will be taken into account, each reduced by 5 cm
in both directions.

External plaster:
Measured by area (m?).
Openings with areas < 4 m? are kept with deduction.
Deduct half the area of the openings > 4 m?.
Openings with areas < 4 m?are kept with deduction.
Cantilever slabs < 1 m projection not added.
Add half the area of cantilever slabs > 1 m.

Boarded floors (CG)

Boarded floor works of any kind, as well as the substrates
considered insulation and polishing of the floor, are measured per
square meter of actually executed area, with the decrease of gaps
greater than 0.25 m?.

For works performed without scaffolding or plinths, the
measurement is performed considering the distances between the
"red" faces of the walls of the rooms where the boarded floors are
made.

For all boarded floors that are executed inside the scaffolding or
borders provided separately, the distances between the inner edges
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of the boarded floor, of the scaffolding or borders, are taken into G
account.

O When working on plinths, scaffolding or borders, polishing of
plinths and scaffolding - the distances between the "red" faces of
the walls or of the rooms with the decrease of any interruptions are
taken into account.

U Plinths, scaffolding, and horizontal borders are measured in linear
meters.

Interior and exterior plywood (CJ)

O Plywood works on walls and pillars are measured per square meter
of unfolded area, subtracting the areas occupied by the linear
elements in plywood, which are measured separately, as well as the
gaps greater than 200 cm?,

O Linear elements in plywood: window sills, window ledges,
baguettes - are measured per linear meter, taking into account the
most prominent edge.

O Bush hammering and rubbing of stone-covered surfaces, waxing,
and polishing of plywood is measured per square meter of unfolded
area.

Wooden joinery and metal joinery (CK)

U Windows and doors made of wood or metal, single or double,
interior or exterior, are measured only once, per square meter, the
area included in the outer contour of the frame, respectively of the
lining.

U For balcony doors with adjacent windows, measure the doors
separately and the windows separately, each in the outer contour of
the respective frame.

U Door sheets fixed on ready-assembled frames or linings, sliding or
folding metal gates, metal gates with wire mesh, shall be measured
per square meter of surface, contained in the outer contour of the
respective sheets or gates.
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O The metal showcases are measured per square meter of surface
included in the outer contour of the showcase frame.

O Door linings, wider than 19 cm, are measured per square meter of
surface, which exceeds the surface, corresponding to the width of
19 cm.

U The linings under 19 cm wide are not measured separately, being
included in the respective joinery.

U Metal skylights and frames are measured per kilogram of skylight
or metal frame, ready-made, which is mounted - the weight of the
respective elements being established by weighing, before
mounting or adopting the weight mentioned in the delivery act of
the parts, or based on drawings and extracts of rolled steel.

Painting and dye works (CN)
The measurement of the painting and dye works is done
according to the provisions below, specifying for each work article:

= the name of the estimate article and the element to be painted;

= how was determined the base surface;

= the multiplication coefficient of this surface as well as the
possible observations regarding their determining.

QO Interior and exterior paintings executed: simple with lime milk,
clay, tempera, white zinc, are measured based on the surface
determined for the plastering works. The multiplication coefficient
is 1.00.

U For calcium-old paintings executed on the interior, on walls, and
ceilings, the surface determined for the plastering works is
considered. Multiplication coefficient: 1.00.

U Inthe case of calcium oil on walls and ceilings, the actually painted
surface is considered, with the decrease of unpainted gaps greater
than 0.04 m?, but the surface of window sills, shingles, beams, etc.
encountered on that surface is added. Multiplication coefficient:
1.00.

U For interior and exterior dye works, the actual painted surface is
considered, with the decrease of gaps greater than 0.04 m?, but the
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surface of window sills, shingles, beams, etc. encountered on thatG

surface is added. Multiplication coefficient: 1.00.

U For embossed decorative dye works, the actual painted surface is
considered, with the decrease of unpainted gaps greater than 0.04
m2, but the surface of window sills, shingles, beams, etc.
encountered on that surface is added. Multiplication coefficient:
1.00.

O For perchlorvinyl dye works applied on the surfaces of
prefabricated elements made of autoclaved aerated concrete, the
actual painted surface is considered, with the decrease of unpainted
gaps greater than 0.04 sgm, but the surface of window sills,
spallets, beams, etc. encountered on that surface is added.
Multiplication coefficient: 1.00.

U For dye works on wood joinery, including plasters and linings (up
to 19 cm wide), the measurements are made as follows:

a. simple windows (with a single row of frames) painted on both
sides - the surface contained in the outer contour of the frame
or lining is considered separately; multiplication coefficient:
1.50;

b. fixed windows and skylights - it is considered the surface
included in the outer contour of the frame or lining;
multiplication coefficient: 0.75;

c. double windows (with two rows of frames) or coupled, painted
on all sides - it is considered the surface included in the outer
contour of the frame or lining; multiplication coefficient: 3.00;

d. simple doors on a frame - it is considered the surface included
in the outer contour of the frame or lining; multiplication
coefficient: 2.50;

e. simple doors on linings - it is considered the surface included
in the outer contour of the frame or lining; multiplication
coefficient: 2.90;

f. painted double doors on all 4 sides - consider the surface
contained in the outer contour of the frame or lining;
multiplication coefficient: 4.50;
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g.

window sills and frames for windows and doors - it is
considered the actual painted surface; multiplication
coefficient: 1.00;

linings with a width of more than 19 cm - it is considered the
surface that exceeds the width of 19 cm, measured unfolded;
multiplication coefficient: 1.00.

U For dye works on metal joinery, including frames, the
measurements are made as follows:
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a.

simple, fixed windows, painted on both sides - the surface
included in the outer contour of the frame is considered;
multiplication coefficient: 0.50;

simple windows with interior or exterior openings, painted on
both sides - the surface included in the outer contour of the
frame is considered; multiplication coefficient: 1.00;

movable meshes for simple, fixed windows - the surface
included in the outer contour of the frame is considered;
multiplication coefficient: 0.50;

double or coupled windows, painted on all sides - the surface
included in the outer contour of the frame is considered;
multiplication coefficient: 2.00;

solid painted doors on both sides - the surface included in the
outer contour of the frame is considered; multiplication
coefficient: 2.50.

Painting of zinc coated corrugated sheet. It is considered the
surface actually painted, with the decrease of gaps greater than 0.25
sgm. Multiplication coefficient: 1.00.

Precasts of concrete and reinforced concrete (CP)

All assembly works of the prefabricated elements provided in the
norms are measured on the piece of ready-assembled part.

The assembly works of the prefabricated reinforced concrete
elements to the supporting walls and of the strips of cellular
concrete walls, are measured per square meter of the realized
element.
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U The butt jointing of the reinforcements by electric welding and the
joining by overlapping reinforcements are measured on the G
welding piece.

U Contour welding of overlapping steel plates is measured per meter
of welding actually performed.

U Cutting steel bars with oxyacetylene flame is measured per 100
pieces of cuts made.

O Poured concrete in the joints of prefabricated elements is measured
in m® of ready-poured and compacted concrete, calculated based
on dimensions and project data.

O The installation of the M2100-T mortar, for connection and
monolithization between the prefabricated elements, is measured
in cubic meters.

O Mortar grouting of joints between wall panels and floor panels is
measured per meter of matte joint.

O The pouring of concrete in prefabricated elements made of
prestressed reinforced concrete or prefabricated in site workshops
is measured per cubic meter of real concrete put into operation.

O P-type beech plywood patterns and reinforced concrete molds for
caisson type parts are measured per square meter of mold surface
in contact with the concrete of the prefabricated part.

U The manufacture and installation of reinforced steel reinforcement
in prefabricated elements, of prestressed reinforced concrete or
prefabricated on-site, is measured in kilograms of reinforcement
installed.

U Water-repellent and thermal insulation of vertical joints between
large facade panels, sealing of joints to large facade panels, sealing
of joints to exterior walls of strips of autoclaved aerated concrete,
are measured per meter of joint.

U The sealing of the intersections between the horizontal and vertical
joints at the exterior wall panels is measured on the intersection
piece.
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3. Construction insulation (1zF)

O Insulating layers and auxiliary works, applied on large areas, are
measured per square meter of the actually executed area, measured
unfolded, including scaffolding and throats with a decrease of gaps
greater than 0.25 m?, taking into account the number of layers that
make up the chosen insulation structure.

U The additional layer of waterproofing reinforcement at surface
intersections, additional layers in the throats, joint sealing layers, is
measured at the actually executed meter.

O The thermal insulation layer of expanded or granulated slag as well
as other types of thermal insulation layers, in many cases and as a
slope layer, which is poured on the spot is measured in cubic
meters, taking into account the average thickness.

U The waterproofing of the baffle drains, the connection of the
waterproofing to the punctures, and the parts related to the
waterproofing works are measured in pieces.

O For thermal and refrigeration insulation in several layers, the
measurement will be made as follows:
= when the layers have the same thickness, the surface to be

insulated multiplies by the number of layers;
= when the layers have different thicknesses, each separate layer
will be measured.

V1. Framing of technologically identified operations in
estimate items through the Collection of Estimate
Norms

Precisely defining the execution conditions, assigning a unit of
measurement and a symbol, and framing it in a certain category of
works, transforms the elementary process into a work article (work
item). The work article represents a simple process, executed
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continuously, by a certain formation of workers, and which togetherGI

with other simple processes results in the realization of a construction
element. For example, for the column construction element, the
following work items can be defined: reinforcement shaping and
assembly, formwork, concrete pouring, formwork removal, plastering,
painting, etc. At this level of detail, the work items can be measured,
because the respective simple processes can be assigned units of
measurement (shaping and reinforcement - kg, formwork - m?
concreting - m®).

The work articles are the basis for the evaluation of the
constructions. For this reason, they are also called estimate articles
(estimate items).

Each estimate item corresponds to an estimate norm.

Estimated consumption norms

The estimate norm is a technical-economic specification
related to an estimate item that includes the standardized consumption
of resources (materials, labor, and equipment) necessary for the
execution of a unit of measurement in the respective work item.

An estimate norm defines a simple or complex construction
process. The estimate norm contains information about the conditions
of execution, technologies and resource consumption.

The importance of the estimate norms lies in the fact that they
are the basis for determining the price of the constructions and the
settlement of the executed works.

The Indicators of Estimate Norms and the afferent Unit Price
Catalogs were elaborated, in brochures, on categories of works (41
categories of works) and include over 40,000 estimate articles. As a
benchmark, the 1981 series of Indicators of Estimate Norms (see
Annex 7) and the revised and completed series oh these after 1998 can
be used as a guide by both the designer and the bidder in the description
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of the works, the conditions for measuring the works, the evaluation of
the necessary resources and the specific consumption of materials,
labor and equipment.

The value of the information contained in the Indicators of
Estimate Norms is special (it represents the result of decades of studies
in the field of consumption of materials, labor, and equipment per unit
of work volume, of some specialists from research institutes). The
National Institute for Research in Construction and Construction
Economics (INCERC) revised in 1995, under the name "Collection of
indicative norms of resource consumption on estimate articles”, the
most of the Indicators of estimate norms. These collections serve
builders, currently, to the rapid elaboration of offers when they do not
have their own collections of consumption norms, or to the elaboration
of their own collections.

The elaboration of the estimate norms took into account a series

of general principles, among which:

= the frequent applicability of the norms in the practice of
constructions starting from the idea that the elaboration of these
norms must be done for the works that present a certain frequency;

= the inclusion in norms of all the elements and operations necessary
for the complete accomplishment of the respective production
process (work article);

= the generalization of the applicability of the norms is obtained by
reducing as much as possible the variants that appear due to some
elements or working conditions that are too little differentiated;

= compliance with the technical prescriptions in force;

= the scientific organization of the production, taking into account
the rational organization of the workplaces and of the technological
processes.

The symbol of the estimate norm allows its rapid identification
because each segment of the symbol leads to an identification element.

The first element specifies the category of works:
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"C" for Industrial, agro-zootechnical, housing and socio-cultural

construction works ";
"T" for "Tunnels™;
"D" for "Roads";

"P" for "Bridges";

Ts "for" Earthworks "

Each category of works is composed of distinct chapters of

works that are identified by the symbol of the category (eg: "C") and
of the chapter ("CA" for "Concrete works"; "CB" for "Formwork and
scaffolding™; "CD" for "Masonry and walls": "CF" for "Plaster").

a
a

An Indicator of Estimate Norms is structured as follows:
Summary of Chapters
Table of Contents of all estimate norms

QO Instructions for using the Indicator of Estimate Norms, including:

a
a

L0000

= content and the use of indicator

= general execution of work

= materials

= labor

= construction equipment

= technical requirements envisaged.

At the beginning of each chapter there is a general section with
the following structure:

content of the chapter

special technical conditions considered in the development
standards in the chapter

content norms

specific consumption of materials

specific consumption of workforce

specific consumption of equipment

of

measurement conditions of work, that should be consulted

whenever there is doubt about how the measurement took place.

A time estimate is characterized by:
symbol

v
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O standard name

O unit of measure

O specific consumption (per unit) of resource categories: materials,
labor, equipment of construction.

When elaborating the orientative norms of resource
consumption, the hypothesis taken into account was that the works are
executed:

O at the level of current technology, taking into account the
increasing trend of the industrialization degree of works;

U in average organizational conditions (materials are supplied to the
object, within the range of the lifting or assembly equipment);

O with new materials, with physical-mechanical characteristics
according to the standards specified by the norms in force;

O at average heights according to those to those the norm refers;

O in daylight or in appropriate artificial light;

O at ambient temperatures above +5 ° C;

Q on the unhindered work front;

O with ordinary working means and equipment corresponding to

average mechanization.

The transport of materials from the warehouse next to the
object of construction up to the place of installation is taken into
account in the estimate norms with different average distances,
according to the nature of the material, the type of storage and
preparation, considering that the organization of the site is done
rationally.

The standardized consumptions of materials, included in the

Indicators of Estimate Norms were determined taking into account:

QO the quantities of materials that actually enter into the work;

O technological losses resulting from processing (due to practical
technology);

U non-technological losses caused by the transport, handling, and
storage of materials from the place of supply to the place of
installation. The materials that are used several times (formwork,
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supports, scaffolding floors) are included in the norms with the
specific consumption related to a single-use.

For materials used in very small quantities (these do not allow
the establishment of norms) the name "small material” is used, and is
expressed as a percentage of the value of the explicit materials.

The norms of estimated consumption for labor include the labor

consumed for:

= transports of any kind, from the point of taking over the materials
to the work front;

= the execution of the actual works, according to the adopted
technology;

= cleaning and maintenance of working tools of materials and tools
and transporting them outside the work area.

The labor included in the norms is broken down by skilled
workers and unskilled workers and refers to the use of equipment with
average yields and average labor productivity.

Labor consumption in the Indicators of estimate norms is
expressed in hours and centesimal fractions.

The norms of consumption of equipment-hours within the
indicative norms contain the actual operating times of the machine for
the execution of a quantity of work.

Auxiliary times (start, stop, supply, change of working
position, technological interruptions) are taken into account for the
calculation of the estimated price per hour of actual operation of the
equipment by means of the coefficient K (ratio between rental hours
and hours of actual operation of the equipment).

The constructor has the possibility:
= use these Indicators of estimate norms;
= to adapt these norms to the particularities of its own endowment
and organization;



CONSTRUCTION COST ESTIMATE

= to use its own norms (ignoring the orientative ones), if its
endowment and organizational models are completely different
from the average ones taken into account when elaborating the
Indicators of estimate norms.

If the Indicators of estimates norms are used when drawing up
the lists of quantities by articles of works, this is done taking into
account the scope of the indicator, the general and specific conditions,
the instructions for use of the indicator as well as the generalities
related to the chapter in which the articles fall.

If, when drawing up the lists of quantities on work articles, no
concrete articles from the Indicators of Estimate Norms are used, the
designer must make a description as clear as possible of the articles in
the list, so as to enable the executor to assess correctly all the
technological operations necessary to be performed within this
description and respectively to evaluate the related costs.

The articles thus determined must meet the following

requirements:

QO to correspond to distinct categories of works;

O to represent an activity for which the nature of significant resources
is homogeneous;

U to represent an activity whose development in time should be done
continuously, on technological segments, so as to avoid the
interruptions determined by the need for another distinct activity.

The estimate article is a component element of the estimate and
represents a distinct work process (concrete pouring, brick masonry,
plaster with lime mortar, cement, etc.).

To each work item, regardless of how the lists of work
quantities are compiled, is assigned a current number followed by the
item symbol with its name and unit of measure.

78



Adrian Alexandru Serbanoiu Catalina Mihaela Gradinaru

If the Indicators of estimate norms are used when drawing up
the lists with the quantities of works, the symbol of the article will be

the one from the indicator.

The norm estimate symbol (code)

The norm estimate symbol is also called code. The role of the
code is to uniquely identify an estimate norms solution.

It represents a code either alphanumeric or only numerical,
represented on 12 spaces (Fig.7). The alphanumeric symbol of the
norm comprises a group of letters and numbers with a precise meaning.

123456789111

TNorms variant.
The number of norms from chapter (01,02,03....... 99)
The chapter (A, B,C,......2)

Colection of construction items of works
Ex.C, Ts, 1z, S, P, D, Rpc, Rps

CB2A

P N

A A

The variant of Norm application

The serial number of the Norm in the chapter
Chapter symbol

Symbol of the Indicator of Estimate Norm

Fig. 7. Explanation of the norm estimate cod

For example:
The code CA02XH it can be identify as follows:

Work classification: C - building works (buildings, process plants,
agricultural constructions)
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Chapter A - Concrete works

02 - the second item of the chapter: Concrete in foundations and
retaining walls

X - denotes that the collection of construction items of work is
published after 1990

H - The technological method of execution of the work

VII. Taking over the standard consumption of

material, labor, equipment, and transport from
the recipes of the identified estimate items, and
transposing them into a spreadsheet program

Recipe of estimate norms
Recipe of estimate norms is the amount of resources required

for a specific measurement unit of work item to that the norm refers to.

In a recipe of an estimate norms there are these types of

resources:

>

YV VYV

Material

Labour

Equipment

Transport

Annex.

Beside the code, description and unit of measure, each norm in

a Collection Indicators of Estimate Norms has attached three more
indications, namely the usage rates of resources for the item (for
materials, labour and equipment, respectively).

A resource usage rate is the quantity of resource consumed to

construct a unit of measure of the specified item of work. The resource
usage rates allows us to compute the list of resources required by the
contract and the economic department of any construction company.
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Specific consumption of the materials G

Specific consumption of the materials represents the materials
quantities that real enter into a work, plus technological loss, and
transportation handling and storage loss of materials.

Itis used the following formula:

Nem = Ct+ Pe+ Pim

where, Nem — materials consumption norm,

C: - technological consumption,

Pt - technological loss,

Pwm — material loss due to transportation, handling and storage.

Specific labour consumption

Specific labour consumption represent the necessary labour
time to accomplish the operations that interfere during the
technological processes starting with material preparation, set-up
materials and finish with final material placing into the work. Specific
labour consumption is expressed in hours.

Specific equipment/hours consumption

Specific equipment/hours consumption represent only the
functioning hours of an equipment for execution of a unit measure for
a specific work. It is expressed in hours.

Transport

In the Indicators of Estimate Norms are presented special rules
for transport. They are used to describe the transport of materials to the
execution of the work. A transport norm contains a resource recipe type
of transport. A transport resource type is described by weight of
materials transported and the distance transported.

Annex

Annex is a source abstract, it specifies what should be used
instead of a resource that fits in the description specified in the list.
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Example: "simple concrete casting in foundations continue,
isolated and sockets with volume up to 3 m included”. We will not
create a new norm for each type of concrete, but, for concrete, we will
replace the standard recipe with a annex.

Example

From the Indicator of Estimate Norms for construction industry,
agrobusiness, housing, social and cultural, C 1981 edition, we choose
the norm CZ0104.

CZ0104- Preparation of the brand B100 concrete, that have the
following variants:

A- ballasted with grain up to 31 mm, prepared with cement F25,
in centralized installations

B- idem in uncentralized installations

C- idem, manual

D- ballast, grain up to 71 mm, prepared with cement F25, in
centralized installations

E- idem, in uncentralized installations

F- idem, manual

G- ballast grit up to 31 mm M30 cement preparation and addition
of fly ash in centralized systems
is measured in mc.

For the example was chosen the A variant, and a quantity of
100 m? of concrete to be prepared.

So the code will became CZ0104A, and we have to calculate
the direct costs for 100 m? of concrete preparing (tables 14, 15, 16).
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Table 14. The recipe of the estimate article regarding the

materials involved
CZ0104 Concrete mixing
Material .
No. . U.M. Total consumption
description
1 2 3 A B C D E F G
1. | Cement F25(bulk) kg 201 i 2| 181 i i |
2. | Cement F25(bag) kg -1 203 | 204 2| 183 | 184 i
3. | Cement M30 (bulk) kg ) B B B B .| 166
4. | The ashes of the kg
thermo-power station - - - - - - | 166
5. Ba“aSt 0-31 mm rT'l3 119 120 120 - - _ 106
3
6. | Sand 3-7 mm i 014 | 014 | 0.14 | 0.14 | 0.14 | 0.14 | 0.13
7. | Ballast 0-71 mm m3 ) . 11201211121 |
3
8. | Water m 0.16 | 0.16 | 0.17 | 0.14 | 0.14 | 0.15 | 0.17
Table 15. The recipe of the estimate article regarding the
labour involved
No. Labour force U.M. Total consumption
1 2 3 A B C D E F G
1. Concrete hours i 029 | 088 i 029 | 0.88 i
2 Concrete hours | 408 | 0.88 | 2.62 | 0.08 | 0.88 | 2.62 | 0.1
TOTAL hours | 0.08 | 1.17 | 3.50 | 0.08 | 1.17 | 3.50 | 0.11
Table 16. The recipe of the estimate article regarding the
equipments involved
Equipment .
No. . p . U.M. Total consumption
description
1 2 3 A B C D E F G
1. | Ready mix concrete hours 0.04 i -1 004 : i i
2. | Concrete mixer hours -1 029 ) -1 029 : |
3. Buldoexcavator hours 0.01 _ - | 0.01 _ - | 002
{
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VII1. Identification of the unit price for each type of
resource consumed in the estimate article and
calculation of the price on Materials, Labor,
Equipment, and Transport within the same article.

For the accuracy of the estimate, a unit cost is assigned to each

item of the estimate, which should provide a reference comparison with
historical experience.

Cost information for pricing different estimate items can be

collected or formed from different sources.

It is advisable for the estimate engineer to use several sources

of information in order to be able to set a fair price. The pricing
engineer's experience and ability to correlate handy data with a specific
circumstance is essential. The following paragraphs present some price
sources commonly used in making estimates.
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1. Catalog of unit price estimate
For each Indicator of Estimate Norms were developed catalogs
unit prices, these bearing the same symbol as the Indicators C, Ts,
Iz, etc.
The Catalog of Unit Price Estimate has structured chapters
similarly as the Indicator of estimate norms estimate to which
corresponds; the chapters are marked with letters, from A to Z.
Within each chapter are found several price options, in the same
order as in the Indicator of estimate norms (fig. 8).
The price variations reflect different difficulties of execution for
the same building complex as defined by the Indicator of estimate
norms or the use of different materials or of various labor methods.
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INDICATOR CATALOG
TsAO1A1

TSAOLA » TsA01A:2
TsAO01As

Fig. 8. Example of corespondence between Indicator of estimate
norms and Catalog of Unit Price Estimate

2. Unit trade cost books (annual technical price bulletins)

The unit trade cost books are common sources usually available
by subscription or purchase. The cost bases presented are usually
explained together with the adjustment methodology. Such
publications are valuable for verification and appropriate for the prices
of commercial work items. However, caution is advised, as the costs
are average, which may not reflect special applications for certain areas
of the project.

3. Historical Data

Historical costs from similar works in the past are an excellent
way to set prices, provided that two criteria are met: the details of the
historical cost base must be known, and the historical costs must be
adjusted to take into account the specifics of the project. If these
conditions are met, then parts of other estimates with similar work can
be recovered and reevaluated according to the current project tariffs.
This reevaluation involves adjustments to the project location, working
methodology, workload, and other differences that affect prices.
Historical costs must also be constantly adjusted to the current
estimated effective price level. To make it easier to work with historical
costs, there are automatic cost engineering systems that allow the
collection and analysis of historical costs.
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Development of unit costs for specific tasks

A unit cost for each task is a direct cost that cumulates separate
costs for labor, equipment, and materials, resulting in a direct cost per
unit of estimate item.

Direct Cost Development

Direct costs are those costs that can be attributed to a single task
of construction work. These costs are usually associated with a
construction work crew that performs a task using specific equipment
and materials or subcontracted work.

A. Materials and Supplies Unit Cost

Materials and consumables may be generically referred to as
materials in the estimation process, except for those situations where
they have to be considered separately due to different tax rates.

The defining feature of materials is that they are physically
incorporated into the construction and become part of the permanent
structure. Consumables are objects used in construction but do not
become physically incorporated into the project, such as concrete
forms, welding rods, etc.

The unit price of the material is obtained using supplier
quotations, historical costs, sources of commercial prices, or
component calculations. The price of the materials should include
delivery to the project site.

The unit price estimate for materials km (equation 1) is the sum
of:

» Delivery prices suppliers: producers or intermediaries ks

» Packaging expenses kam, if requiring packaging materials, where
such costs are included in shipping prices of suppliers

> Expenses from a material supply kap , consisting in shares that pay
added supply units and sales outside the assembly building
organizations.
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km = kf + kam + kap (eq 1)

The unit price estimate for materials does not include the
transport costs (included in delivery of legal prices of suppliers) and
handling costs that is performed by construction organizations
assembly.

Unit price estimate for materials kn refers to quantities (sorto-
type and size) required to achieve a unit of norm estimate (table 17).

Sources of Pricing Data

Sources for pricing materials and consumables can be
represented by various pricing services, trade cost books, catalogs,
quotations, and historical data records. However, the estimate engineer
should examine the source of the prices contained in these publications
and assess their reasonableness before taking them over.

Standard unit prices from the mentioned sources are considered
satisfactory only after their applicability has been analyzed as there are
various factors that can influence their level (eg inflation).

Waste Allowance

Waste and material losses may be included in their unit price
calculations. This alternative practice of increasing the quantity
measured by the addition of waste and losses is acceptable if the excess
quantity is not used for other purposes. If the quantities of materials are
determined by others, it must be determined whether these quantities
include waste or losses in order to avoid double quantification. The use
of this practice should not include labor taxation for the excess amount
of materials. Regardless of the method of estimating the materials, with
or without consideration of waste and/or losses, a note statement is
required in the estimate explaining the methodology used.

Quotes from Manufacturers and Suppliers

Quotations from suppliers or manufacturers are required for all
essential materials and equipment, as well as for specialized or non-
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readily available items. Offers can be received either in writing or by
phone. Obtaining quotations for each project ensures that the costs are
up-to-date and that the item meets the specifications. If possible, it is
recommended that more than one offer be obtained to ensure that prices
are competitive. The estimate engineer must ensure that contractors'
discounts are taken into account in the estimate and check that the offer
includes delivery and sales fees.

Quotations should be confidential, as they may be influenced
by certain particular features of the project for which they were offered,
which cannot be found in all projects so that those quotes cannot be
applied universally either.

Forward Pricing. In most cases, quotes are requested in
advance of the expected date of purchase. Under these conditions,
suppliers are reluctant to guarantee future prices and offer only current
prices. Thus, the estimate engineer may be in a position to adjust
current prices to obtain the expected cost at the date of actual
acquisition. This cost adjustment, if necessary, must be clearly and
separately defined in each estimate, and not presented as an unforeseen
situation. The adjustment of current prices to future prices occurs when
there is an extended period for construction and is done using
escalation factors. The details of the adjustment calculation should be
as clear as possible and should be maintained as a reserve for cost
estimate.

Freight. Upon receipt of an offer, the estimate engineer must
consider whether it also includes freight costs. Where the quotes do not
include freight costs to the project site, they must be established and
included. An approximation of them is usually offered by the suppliers.

Handling and Storage

In situations where materials and consumables are in large
quantities in bulk requiring extensive unloading and transport
equipment, consideration should be given to including the estimated
workforce and material handling equipment. The contractor is
responsible for unloading, handling, and storing materials from the
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warehouse on site. Therefore, these costs should be included in the
estimate. An element of electronic equipment that requires a special
storage place, with low humidity, involves this special cost added to
the direct cost of the equipment. For ordinary items, there are costs of
fencing, temporary buildings, and handling of materials that should be
considered as indirect costs and included in the overall costs of the site.

Taxes

There are cases when the sales tax must be added to the cost of
materials. Sales tax is considered a direct cost of materials and
consumables and should be included in the estimate.

Materials or Supplies Manufactured or Produced at Site

If there is an option for some materials or consumables to be
produced at the project site, a separate estimate component should be
made for this work. This estimate should be detailed and include all the
equipment, labor, materials, and consumables needed to produce the
product. The result of this estimate is a unit cost of the material or
supplies delivered.

Table 17. The unit price estimation of materials

No. Material description U.M. Total consumtion Unit price
4 [Ron/UM]

1 2 3|A|B|C|D|E|F|G 5

1. |Cement F25(bulk) kg [201| - | - (181} - | - | - 0.5

2. |Cement F25(bag) kg | - [203|204| - |183|184| - 0,5

3. |Cement M30 (bulk) kg -l -1 -1-1-1-|166 0,5

" ;I'tzteig;hes of the thermo-power < F U N U R B PP 05

5. |Ballast 0-31 mm m® [1.19]1.20{1.20{ - | - | - |1.06 70

6. |Sand 3-7 mm m® |0.14(0.14|0.14(0.14|0.14/0.14/0.13 70

7. |Ballast 0-71 mm mé | - | - | - [1.20{1.21{1.21] - 70

8. |Water m® [0.16(0.16/0.17|0.14/0.14/0.15/0.17| 1,9

TOTAL
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B. Labor unit cost

Although we are in an era when industrialization is developing
at a very fast pace and many products around us are mass-produced in
factories by machines, the construction industry is an exception. The
construction is one of the few things that are done piece by piece by
craftsmen.

The construction industry involves one of the largest labor
consumption in the world. The cost of labor in a construction project
is between 30 and 50% and can reach 60% of the total cost of the
project. It is concluded that the construction workforce is a vital
component of a construction project. Being a very complex product,
the construction consists of many different systems, as a structural
system, outdoor enclosure system, and HVAC system, systems that can
be divided into several subsystems and subsystems, resulting in
numerous work packages. These work packages are the responsibility
of an individual worker or of a crew. A crew is a team of workers of
the same trade or different trades. Carrying out a construction project
thus involves several types of craftsmen from several different trades.

Labor unit costs are expressed as “lei per unit of the quantity
being priced” (ex. lei/mp of formwork), and are covered by normd of
unified economy in construction work as well as an appropriate salary
level from the construction industry.

To determine the cost of labor (table 18) the following basic
elements that make up the cost of labor should be considered:
= Wages;
= Fringe benefits (health and welfare, pension etc);
= Payroll taxes (social security, unemployment insurance);
= Other elements that may be part of the cost like travel and overtime.
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Table 18. The unit price estimation of labor |

. N .. |Total
o Labour WL Total consumption Unit price | Quantity value
force 4
[Ron/UM] [..] [Ron]
1 2 3) A B C D E F G 5 6 7
L."|concrete |hours - 1029|088| - |0.29(0.88| - 15
2. |Concrete [hours 0.080.88|2.62|0.08|0.88|2.62|0.11 15 100 1500
TOTAL hours | 0.081.17|3.50{0.08 |1.17|3.50|0.11 15 1500

C. Construction Equipment and Plant Unit Cost

The construction equipment and installation represent the tools,
instruments, equipment, and other mechanical tools necessary to carry
out the construction works. The construction installation refers to those
concrete installations, aggregate processing installations, transport
systems, and any other processing installations, which are located at
the workplace and stationary (fixed in place). Equipment refers to
portable or mobile equipment, ranging from small hand tools to
tractors, cranes, and trucks. In making the estimate, the facilities and
equipment are grouped together as equipment costs.

The equipment unit price covers the cost of the equipment
necessary to install the material (table 20). These costs are of two
general types:

1. the equipment itself: the cost of ownership, lease or rental, that
includes interest, storage, insurance, taxes, and license.

2. the cost of operating it: cost of operating the equipment for as long
as it is needed. This includes the cost of gasoline, oil, periodic
maintenance, transportation.

In establishing the unit price estimate for the equipment itself,
there must be considered the occurrence of the following cases:

I.  The equipment must be rented for the necessary period to be
used.
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Equipment costs can be figured on an item - by — item basis or
covered on a project basis (ex. A crane would probably be rented on a
monthly/hourly basis — being used by all trades, for various items of
work).

ii.  The equipment exists in the assets of the construction company.

As an asset, the equipment is part of the constructor working
capital. An asset is something that is of value to its possessor and
provides monetary flow to its owner.

Capital is a factor of production usually represented by either
machinery, plant, buildings, land (physical capital = fixed capital =
capital asset) or money (financial capital). The concept can be applied
to a variety of other assets (e.g. human capital). Capital is something
that is generally used to enhance the pro—~ductivity of other factors of
production (plant, labor).

When the equipment is bought by the constructor and become
a part of its capital, its value must be its value must be covered over
time. This process is named amortization and there are more methods
to do it. Amortization (depreciation) is the systematic allocation of the
costs of capital investment over a number of years.

The calculation of the depreciation accounting value (book
value) of equipment is justified for three reasons:

O provides the owner/project manager with an easily calculated
“estimate” of the current market value of the equipment; thus, the
depreciation method should approximate the market value;

O provides a systematic method for allocating the depreciation
portion of equipment ownership costs over a period of time and at
a specific productivity rate;

QO distributes the depreciation part of the property costs in such a way
as to obtain the highest tax benefits; thus, accounting depreciation
must closely take into account the strict, frequently changing legal
government guidelines.
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There are usually at least three different methods of
depreciation for a given asset. Regardless of the depreciation method
adopted, the following elements must be known:

U The purchase cost of the piece of equipment (C);

U The economic/useful life of the of the equipment (the recovery
period allowed for income tax purposes (N));

U The estimated resale value at the close of the economic life, known
as the salvage value (S).

With these three items, the depreciation can be calculated using
a number of methods, such as:
a. Straight — line method;
b. Declining method;
c. Accelerated method.

a.  Straight — line method of amortization

Straight — line method of amortization represents the most
widely used method in construction industry. The annual amount of
depreciation Dn, for any year m is a constant value and thus the book
value BVm decreases at a uniform rate over the useful life of the
equipment. The equations are 2, 3 and 4:

Amortization rate:

Rm=1/N (eq.2)

Annual amortization amount:
Am =Rm (C-S) = (C-S)/N (eq. 3)
if any S is allowed

Book value at year m:
BVm=C-mAm (eq.4)

Example: A concrete vibrator that depreciates over N = 5
years, is purchased at a cost of C =5,000 lei, and will have a salvage
value of S = 0 lei, will depreciate at Am = 1,000 per year: (5,000 - 0)/
5 = 1,000 lei annual straight-line amortization ammount. In other
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words, it is the depreciable cost of the asset divided by the number of
years of its useful life.

Book Value = Original Cost - Accumulated Amortization

Book value at the end of year becomes book value at the
beginning of next year. The asset is depreciated until the book value
equals to zero value.

Table 19 illus