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How we get the work?
Construction contracts
Organization of contract documents
Contract pricing methods

Standard contract forms

Bonds

Insurance

Procurement methods

Making the bid/no bid decision

Subcontracting
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{EM, Standard contract forms

[ Contracts are either standard or specially prepared agreements.

O Most government agencies use standard formats for developing construction contract

documents.

L Federal and state agencies typically have

standardized general conditions and agreement language

that is prescribed by government procurement regulations.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 54



(2w 9 (Sl p ) ( Slidlw) colw Caiwo oy y o poe

’ Sladlo Juadi g 581,18 sl — wladle A5 jLsle el gbold,l,8 (pgmw Juad
{EM, Standard contract forms

O Many local government agencies and private owners use contract formats developed

the following professional organizations:

o

ConsensusDocs (www.ConsensusDocs.org);

o

American Institute of Architects (AlA) (www.aia.org/contractdocs/index.htm);

o

Engineers Joint Council Document Committee (EJCDC) (www.ejcdc.org/); and

X/
0.0

Design  Build Institute of America (DBIA) (www.dbia.org/resource-

center/Pages/Contracts.aspx).
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{EW Standard contract forms

O AIA Contracts, developed by the American Institute of Architects (AlA):

O ConsensusDocs, developed by 40 leading associations in the construction industry;

. AT

~ o
A2

General Conditions

ARCHITECT | ——— - CONTRACTOR
I [
C401 A401
| |
COMSULTAMNT SUBCONTRACTOR

ATA Documents
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{EM, Standard contract forms

O Contracts should not be signed until they have been subjected to a thorough legal

review.
d This is to ensure that the

1. Documents are legally enforceable in the event of a disagreement

2. There is a clear, legal description of each party’s responsibilities

O The advantage of using standard government or professional copyright contract forms is
that they
1. Have been developed by individuals skilled at contract law
2. Have been tested in and out of courts

Care should be exercised when modifying any of these standard forms.
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A Bond usage

a

Bonds are used to protect the owner from some of the risks associated with
construction.

The concept of a bond is that a third party (called the surety) guarantees to the owner
that the contractor will perform the work appropriately.

When the contractor completes its obligations under the terms of the contract,

the bond expires.

Most public owners require bonds on projects exceeding a certain value,
such as $250,000.

Similar bonds also may be required by general contractors to guarantee the

performance of subcontractors.
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A Relationship between owner, surety, and contractor

Step 1: Contractor obtains
senvices of surety

Step 3 Owner and contractor
execute contract in which
contractor's performance
is guaranteed by surety

Surety

Step 2. Surety execuies
bond guarantesing
performance of contractor

¥

Cnwmer

(obligee) [ Types of bonds? J
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A Types of bonds

L There are four types of bonds typically used in construction:

1. Bid bond: guarantees that the low bidder will

a) Submit performance and payment bonds and

b) Execute a contract to complete the project at the price bid.
¢ If the contractor does not, the bid bond becomes payable to the owner as

compensation for damages sustained,

which are the additional costs incurred by awarding the contract to the
next lowest bidder.

An example of a bid bond is shown in next slide.
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{EW Bid bond

Bond No. BQ-157

ENOW ALL BY THESE PRESENTS, that we, Northwest Construction Company of Cascade,
Washington (herein called the Principal) as Principal and American Surety Company, a New
York Corporation of New York, New York (herein called the Surety) as Surety are held and
firmly bound unto the City of Seattle (herein called the Obligee) in the penal sum of nine hundred
eighty-five thousand dollars ($985,000) for the payment of which the Principal and the Surety
bind themselves, their heirs, execufors, administrators, successors and assigns. jointly and
severely, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH. that WHEREAS the Principal has
submitted a bid to the Obligee on a contract for construction of the Sand Point Library.

NOW, THEREFORE, if the said contract be timely awarded to the Principal and if the Principal
shall, within such time as may be specified, enfer into the confract and give Bond with surety
acceptable to the Obligee for performance of said confract, then this obligation shall be void;
otherwise to remain in full force and effect.

Signed and sealed this fifth day of January. 2017

Harry ®. Jones Sam Peters

(Witness) Sam Peters, Vice President
Northwest Construction Company
(Principal)

Samuel T, White Terry L. Jofinson

(Witness) Terry L. Johnson, Attorney-in-Fact
American Surety Company
(Surety)
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{EM, Standard contract forms

L There are four types of bonds typically used in construction:

2. Performance bond: guarantees that the contractor will complete the project in

accordance with the contract plans and specifications.

¢ If the contractor fails to perform or defaults, the bonding company either

a) Must complete the project in accordance with contract requirements or

b) Must compensate the owner for additional costs incurred by hiring another

contractor to complete the project.

An example performance bond is shown in next slide.
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By: Alavipour, PhD, PMP, CMIT

American Surety Company
126 William Street
New York, New York 10038

Bond No. BP-157

KNOW ALL BY THESE PRESENTS, thar we, Northwest Construction Company of
Cascade, Washingron (herein called the Principal) as Principal and American Surery
Company, a New York Corporation of New York, New York (herein called the Surery) as
Surery are held and firmly bound unto the University of Washington (herein called the
Obligee) in the penal sum of sixty-one million, twenty-four thousand dollars ($61,024,000)
for the payment of which the Principal and the Surety bind themselves, their heirs,
executors, administrarors, successors and assigns, jointly and severely, firmly by these
presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that WHEREAS the Principal has
entered into a written contract with said Obligee, dared March 24, 2015, for the
NanoEngineering Building in accordance with the terms and conditions of said contract,
which is hereby referred o and made a part hereof as if fully set forth herein.

NOW, THEREFORE, if the Principal shall promprly and faithfully perform said contract
and reimburse the Obligee for all loss and damage sustained by reason of failure or defaulc
on the part of the Principal, then this obligation shall be void; otherwise to remain in full
force and effect.

Signed and sealed this twenty-fourth day of March, 2015.

Harry . Jones Sam Peters

(Wirness) Sam Perers, Vice President
Northwest Construction Company
(Principal)

Samuel T. White Terry L. Johnson

(Wirness) Terry L. Johnson, Aworney-in-Fact
American Surery Company
(Surety)
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{EM, Standard contract forms

L There are four types of bonds typically used in construction:

3. Labor and material payment bond: guarantees that the contractor will pay all

suppliers, and subcontractors and that no liens will be placed on the completed
project.

s If the contractor is unable or refuses to pay for work performed or materials
used on the project,

the surety will pay the claimants.

An example labor and material payment bond is shown in next slide.
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American Surety Company
126 William Street
New York, New York 10038

Bond No. LM -157

KNOW ALL BY THESE PRESENTS, thar we, Northwest Construction Company of
Cascade, Washingron (herein called the Principal) as Principal and American Surery
Company, a New York Corporation of New York, New York (herein called the Surery) as
Surery are held and firmly bound unto the University of Washingron (herein called the
Obligee) in the penal sum of sixty-one million, twenty-four thousand dollars ($61,024,000)
for the payment of which the Principal and the Surety bind themselves, their heirs,
execurors, administrators, successors and assigns, joindy and severely, firmly by these
presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that WHEREAS the
Principal has entered into a written contract with said Obligee, dated March 24,
2015, for the NanoEngineering Building in accordance with the terms and
conditions of said contract, which is hereby referred to and made a part hereof as if
fully set forth herein.

NOW, THEREFORE, if the Principal shall promptly and faithfully make paymenrt to all
Claimanrs for all labor and marerial used or reasonably required for use in the performance
of the contract, then this obligation shall be void; otherwise to remain in full force and
effect.

Signed and sealed this twenty-fourth day of March, 2015.

Harry P, Jones Sam Peters

(Witness) Sam Peters, Vice President
Northwest Construction Company
(Principal)

Samuel T White Terry L. Jofinson

(Witness) Terry L. Johnson, Attorney-in-Fact

American Surety Company
(Surety)
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{EM, Standard contract forms

L There are four types of bonds typically used in construction:

4. Maintenance bond (sometimes called a warranty bond): guarantees that the

contractor will return to the completed project and

repair or replace any defective or inferior materials or workmanship during

the specified warranty period.

J

* Maintenance bonds may be required by project owners for components with

warranties that exceed the normal 1-year warranty,

such as a 15-year warranty on a roof.

An example maintenance bond is shown in next slide.
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{Ew Maintenance bond

American Surety Company
126 William Street
New York, New York 10038

Bond No. MT-143

KNOW ALL BY THESE PRESENTS, that we, Northwest Construction Company of
Seartle, Washingron (herein called the Principal) as Principal and American Surery
Company, a New York Corporation of New York, New York (herein called the Surery) as
Surery are held and firmly bound unto the Emerald City Development Corporartion (herein
called the Obligee) in the penal sum of eight hundred fifty thousand dollars ($850,000) for
the payment of which the Principal and the Surery bind themselves, their heirs, execurors,
administrarors, successors and assigns, jointly and severely, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that WHEREAS the Principal has
entered into a written conrract with said Obligee, dated March 18, 2016, for the Cascade
Medical Office Building thar provides thar the Principal will furnish a bond conditioned to
guarantee the roof of said facility for a period of 10 years against all defects in
workmanship and marerials which may become apparent during said period, said contract,
which is hereby referred to and made a part hereof as if fully ser forth herein, and

WHEREAS said contract was complered on January 4, 2017.

NOW, THEREFORE, if the Principal shall promptly and faithfully make good, repair, and
replace art its own expense any defects discovered prior to January 4, 2028 in work done
or material furnished under said contract relating to the roof, then this obligation shall be

void; otherwise to remain in full force and effect.

Signed and sealed this fourth day of January, 2017.

Harry ®. Jones Sam Peters

(Witness) Sam Perers, Vice President
Northwest Construction Company
(Principal)

Samuel T. White Terry L. Jofinson

(Witness) Terry L. Johnson, Aorney-in-Fact
American Surety Company
{Surery)
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{Ew Sample bond rate schedule

Premium cost per $ 1,000 of contract price for the first |2 months of a project

Contract price (Additional Time Would Add Additional Cost)
%1 to $100,000 $30

Next $400,000 $20

Next $1,000,000 $15

Next $2,000,000 $10

Next $2,000,000 $7

Next $2,000,000 36

Over $7,500,000 $5
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A Insurance

O Insurance is purchased by the contractor to cover some of the risks associated with the

project.

O An insurance policy is a two-party contract under which the insurer (insurance company)

promises,
for a consideration (fee or premium),

to assume the financial responsibility for a specified loss or liability for

a specified time.

d The amount of risk transferred is limited to the amounts stipulated in the individual

insurance policies.

Minimum coverage requirements generally are specified in the contract documents.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 71



(2w 9 (Sl p ) ( Slidlw) colw Caiwo oy y o poe

’ Sladlo uaii g 310,15 sl — Slasle IS Hlsle (i bo cold,l)5 ogm Juad
A Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

1. Builder’s risk insurance: protects the contractor in the event the project is

damaged or destroyed

while under construction.

% Builder’s risk insurance may be all-risk or limited to named perils such as fire, wind,

hail, and explosion.
s All-risk insurance covers all damage unless there is a risk exclusion such as

earthquake.

¢ Builder’s risk insurance generally includes

1. Coverage of materials stored on site and

2. Coverage of materials in transit and

3. Stored off site.
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A ,\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

2. General liability insurance: protects the contractor against financial losses that

may result from injuries or property losses

sustained by third parties as a consequence of the contractor’s

activities.
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A ,\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

3. Property damage insurance: protects the contractor against financial loss

due to damage to the contractor’s property,

such as an office building, warehouse, or maintenance facility.
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A 1\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

4. Equipment floater insurance: protects the contractor against financial loss

due to physical damage to equipment

from named perils or all risks and theft.
s Coverage is for
1. Owned,
2. Leased, and

3. Rented equipment not operated on streets and highways.
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A 1\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

5. Automobile insurance: protects the contractor against claims from another party

for bodily Injury or property damage

caused by contractor owned, leased, or rented automobiles and
equipment operated over the highway.

% Coverage may include damages to the automobiles and equipment.
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A Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

6. Umbrella liability insurance: provides coverage against liability claims

exceeding that covered by

standard general liability or automobile insurance.

J

s For example, a contractor may have
1. A general liability insurance policy covering up to $2 million per occurrence
and

2. An umbrella policy covering up to $50 million per occurrence.
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A 1\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

7. Workers’ compensation insurance: protects the contractor from a claim

due to injury or death of an employee on the project site.

% Workers’ compensation insurance is no-fault insurance in which
1. Employer cannot deny a claim by an insured employee and

2. Employee cannot sue the employer for injuries sustained on the job
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A ,\ Insurance

L The following eight types of insurance policies typically are purchased by the contractor:

8. Errors and omissions insurance: protects the contractor against claims

due to the professional negligence of design professionals

that the contractor may employ.
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A Competition criteria and project delivery

Dwrner Decides to Build

Project Delivery Msthod

T

Design-Bid-Build Agency CM CM-At-Risk Design-Build
Price Qualifications Qualifications (ualifications
Only Only and Price and Price

¢ Selection Criteria >
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ACEMI S

J Once the owner determines which project delivery method and corresponding

competition criteria they will use,

the framework for the actual selection process has been set.

O There are basically two selection methods utilized for purchasing construction and

construction management services:

1. Bid method

¢ Low-bid selection
2. Negotiated method
s Best-value selection (BVS)

% Qualifications-based selection (QBS)
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{Ew Selection methods

m Selection Method Solicitation Instrument

Price only Low-bid selection Invitation for bids (IFB)
Qualifications only Qualifications-based @ Request for

selection (QBS) qgualifications (RFQ)
Qualifications and price  Best-value Request for

selection (BVS) proposals (RFP)
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{Ew Bid method — Low bid selection

¥

Cwmier verifies that contractor submitiing
lowest bid complied with Invitation to Bid
reguiremants

Project owner issuas Invitation to Bid to
prospective contraciors

Contractors receive Imvitation to Bid and

decide whether or not to submit bids Owner verifies that contractor submitting

lowest bid is qualified
to perform the work

Cwmner and designer conduct a pre-bid
conferance with prospective contractors Contractor submitting lowast bid submits

bonds (if required)

Contractors propare and submit bids
(Owner awards contract to contractor

submitting lowest bid

Bids are opened and evaluated by project
Owmar
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{Ew Bid method — Low bid selection

Contractor Owner

Construction
begins.

Obtain the plans
and specs.

Low-bid
Selection
Method

Give notice
to proceed.

Review the plans
and specs.

Contract is
awarded.

Prepare the
estimate.

L ow bidder
s announcad.

Tabulate
the bid.

submit the Owner opens
sealed bid. the bids.
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Bid method — Low bid selection

Bid Tally Sheet

Project: Administration Building Complex
ABC School District, Paso Robles, CA
Date: April 1, 20___

Bidder Rank| Base Bid |[Addenda Noted |Sub List| Bid Bond [Noncollusion|Insurance| Experience
Amount #1 #2 Affidavit | Confirm (Certification
1. Acme Construction| 5 |$6,789,900( Yes Yes Yes Yes Yes Yes Yes
2. Basic Builders, Inc.| 1 |$4,900,000( Yes Yes Yes Yes Yes Yes Yes
3. Quality Plus 3 (85,678,100 Yes Yes Yes Yes Yes Yes No
Contractors
4. Build-1t-Best 4 |$6,100.500 Yes Yes Yes Yes Yes Yes Yes
Construction
5. Hammer Head 2 |$5,250,850| Yes Yes Yes Yes Yes Yes Yes
Construction
6. Superior 6 |$6,940,000) Yes | Yes | Yes Yes Yes Yes Yes
Construction, Inc.
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{EM, BID method — Lump sum

O Alump sum contract may require

1. Single price for the entire scope of work or

2. Separate prices for individual portions of the scope of work.

% Some contracts may have additive or deductive items that must be priced during
the bidding process.

v" The owner selects which combination of additive and/or deductive alternates

to award once the bids have been opened.
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{Ew Bid method — Contract bid form containing alternates

BASE BID
Th IS . FI g ure | I I UStrateS a b I d fo rm co ntal ni ng Pursvant to and in compliance with the Advertisement for Bids and Instructions to Bidders, the
add |t|Ve and ded uc'“ve alte rnateS. undersigned hereby certifies having carefully examined the Contract Documents entitled
South Central High School,

prepared by Stellar Architects

and conditions affecting the work, and is familiar with the site; and having made the necessary
examinations. hereby proposes to furnish all labor. materials. equipment. and services necessary
to complete the work in strict accordance with the above named documents for the sum of

Dollars (§ )

which sum is hereby designated as the Base Bid.
ALTERNATES

The undersigned proposes to perform work called for in the following alternates, as described in
Section 010300 and the drawings of the Contract Documents, for the following resulting
additions to or deductions from the Base Bid.

Alternate #1: Delete Selected Landscaping

Dollars (% )
Alternate #2: Delete Paved Parking Lot
Dollars (% )]
Alternate #3: Add First Floor Upgrade
Dollars (% )
Alternate #4: Add Second Floor Upgrade
Dollars ($ )
Legal Name of Bidder:
By:
Signature Title
Diate:

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 38



(GM 9 Gplm).:) ‘@lmlm) el cwn ‘_gl.bejg)g: YRRV
Sladlo uaii g 310,15 sl — Slasle IS Hlsle (i bo cold,l)5 ogm Juad
A Bid method — Example

Example

A city’s department of transportation is planning to solicit bids for a road project in an urban
area. The three main project objectives are to get the best price, to complete the project
within 150 calendar days, and to incentivize contractors who will reduce the impact of con-
struction on road users. To this end, the owner adopts an A+B bidding procedure to select its
prime contractor. Construction firms competing for this contract are invited to submit a bid
amount and a project duration in calendar days. Bids that would envision a project duration
longer than 150 days would be deemed not responsive and excluded. A daily monetary value
of $15,000 will be assigned to each construction day based on an estimate of road user costs.
Table 5.1 shows the submitted bids by four contractors.

Table 5.1 A+B Bid Summary

Contractor Bid Amount (A) Project Duration in Road User Cost A+B Bid
Calendar Days (B)

A £ 4,500,000 150 days § 15,000/day £6.750,000
B $ 4,870,000 110 days § 15,000/day $6,520,000
Contract Price Low Bid
C £ 4,700,000 125 days § 15,000/day $6,575,000
D £ 4,200,000 180 days § 15,000/day Excluded

In this example, Contractor B has the lowest A+B bid, so a contract of $4,870,000 would be
awarded to this contractor under the agreement that the project will be completed within
110 calendar days. To incentivize on-time completion, this contract includes a liguidated
damage (L1)) clause, in that final payment to the contractor would be reduced by an amount
of $15,000 for each day of late completion.
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Some contracts may contain a

combination of lump sum and unit price

items as shown in this Figure
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Bid method — Contract bid form containing lump sum and unit price bid items

BID

Pursuant to and in compliance with the Advertisement for Bids and Instrucrions o Bidders,
the undersigned hereby cerrifies having carefully examined the Contract Documents entitled

Olympic Office Tower,
prepared by Cascade Designers, Inc.
and conditions affecting the work, and is familiar with the site; and having made the
necessary examinarions, hereby proposes to furnish all labor, marerials, equipment, and

services necessary to complete the work, less the drilled pier foundarions, in strict
accordance with the above named documents for the sum of

Dollars (§ )

The undersigned proposes to furnish all labor, marerials, equipment, and services necessary
to construct the drilled pier foundation for the following schedule of prices. Exact quantities
will be determined upon completion of the work.

Item Est. Quantity Unit Unit Price Amount
24-inch diamerer drilled piers 600 linear feer
36-inch diamerter drilled piers 800 linear feer
48-inch diamerer drilled piers 900 linear feer
Toral for Unirt Priced Items:
Dollars (& )
Toral Bid Price:
Dollars (§ )

Legal Name of Bidder:

By:

Signamre/Title
Dare:
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A Negotiated method

O Negotiated contracts are awarded based on any criteria the owner selects.
O Typical criteria include:
1. Cost (or fee in the case of a cost-plus contract),
Project duration,

Expertise of the project management team,

Contractor’s safety record,

2

3

4. Plan for managing the project,

5

6. Contractor’s existing work load, and
.

Contractor’s experience with similar projects
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A Negotiated method

O Most negotiated contracts procured by public owners involve a three-step procedure.

1. First, prospective contractors are prequalified

after review of their prior work experiences and safety records.

% The first step or prequalification procedure is shown in Figure.

Project owner invites prospective contractors to submit
their qualifications for the project

Contractors receive Request for Qualfications and decide whether or not to
submit bids

Contractors submit gualifications documentation '

Owner reviews contractors’ qualfications and selects “short list”
of 3 to 5 best qualified contractors
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A Negotiated method

2. Then a short list of the most qualified contractors (generally three to five) are invited

to submit proposals containing project specific information required by the owner.

O As a part of the evaluation procedure,

owners may require the proposed project management teams

to brief their plans for managing the project.

O This may include preparation of a project schedule and budget.
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A Negotiated method

3. The owner then selects the contractor submitting the best proposal and

negotiates a contract price, and

maybe a duration.
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Project owner issues Request for Proposals to contractors on the “short list”

Chwner and designer conduct pre -proposal conference for contractors on the
“short list”

“Short listed” contractors submit proposal documentation

Chwhner reviews contractors’ proposals

Chwner conducts discussion with each contractor submitting a proposal and issues
letter of clarification to all contractors submitting proposals

Owner requests Best and Final Proposals

By: Alavipour, PhD, PMP, CMIT
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A Negotiated method — Steps in awarding a contract

X

Contractors subrmit Best and Final Proposals

COwner evaluates final proposals using evaluation critena

Orwwner conducts negotiations with contractor submitting highest value proposal

Contractor selected to receive contract submits bonds (if required)

| Owmer awards contract to contractor I
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A Negotiated method — Best value selection

Conftractor Owner

Owner
releases RFQ.

Design and
construction begins.

Best-Value
Selection

Meathod

Qualifications package
iz prepared and submitted.

Notice is given
to proceed.

Contract is
awarded.

Owner shorthsts most
qualified candidates.

Winner is
selected.

Owner
releases RFP

Proposal is
prepared and
submitted.

Proposals are
evaluated.
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{EW Selection methods — Best value selection

technical proposal

hest value The part of a design-build proposal that

Any selection process in which contains the conceptual design for the

proposals contain both price and project. It may also include information

qualitative components and the award regarding schedule, team makeup,

is based upon a combination of price and overall management plan for the

and qualitative considerations. project.
shortlisting price proposal
Narrowing the field of offers through The part of a design-build proposal
the selection of the most qualified that stipulates the price at which the
proposers on the basis of qualifications. design-builder will provide the design

and construction services necessary to
complete the project.
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{EM, Selection methods — Best value selection

L One of the most common methods for scoring the technical proposals is called weighted

criteria.

U Basically, the owner ranks each of the criteria relative to its importance to the project.

O Then each jury member assesses a score to each team for each criterion.

O The weighted criteria are multiplied by the score for each factor, and a total score is

calculated.
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A Negotiated method — Best value selection

Weighted Criteria Evaluation Matrix

Best-Value
Proposal Team A Team B Team C

Score Points | Score Points Score Points

Design solution 4 40 3 30 5 50

(weight 10)

Financial 3 24 4 32 5 40

capability

(weight 8)

Energy efficiency b 30 4 24 3 18

(weight &)

Management b 50 4 40 4 40

plan (weight 10)

TOTAL POINTS 144 126 148
WINNER

SCoMng: 5 = Excallent; 4 = Good: 2 = Fair; 2 = Poor
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$ Negotiated method — Qualification-based selection

Qualifications-based selection is sometimes called direct selection. Basically, an NOTE
owner simply decides that they want to work with you because of your reputation

and past performance. This Is a position that many contractors strive for: an oppor-

tunity to be recognized and selected for the quality and professionalism of their

work.
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‘A Making decision to bid

(o 9 FEbo ) (Floisl) colu cabo gloojyy oy
Sladlo uaii g 601,15 Husle — Gladle IS Hbsle :cole gbols,l ) jagu Juas

Fooor —consetions

Who the owner is

Who the
architect is

Location of
the project

Some owners are known for being easy to get along
with, and others are known for being difficult. Those
who have a reputation for being controlling, highly
litigious, or difficult to please have a harder time
getting contractors to bid their work.

There are architects who are noted for the quality of
their plans and specs and architects who are noted for
poor-quality documents. Contractors stay away from
architects with reputations for producing poorquality
plans and specs.

If the project is located close to the contractor's office,
this usually gives the contractor a strategic advantage.
The person is familiar with the local labor market, and
job site overhead can be kept to a minimum. If the
project is far away, then the expense to run the job poes
up, and the labor market is unknown and, therefore, a
higher risk. On the other hand, the contractor may want
to establish a presence in a particular area to increase
business opportunities associated with that market and,
therefore, targets the area intentionally and makes the
investment to be there.

continues
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Present workload

Technical aspects
of the job

Is it & high-
profile project?

Type of project

Size of project

www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573

The contractor's workload always has an impact on
when to bid and when not to bid. When there is plenty
of backlog, contractors are pickier regarding which jobs
they go after. Conversely, when work is slow,
contractors will usually bid on jobs that they would
otherwise stay away from just to keep their

operations going.

Contractors have to assess their own technical
expertise and ability to manage and supervise the
work relative to the technical complexity of the work.
Whenever contractors decide to bid on work with
materials, equipment, or systems that are new to
them, they take on greater risk.

There are reasons to take on a high-profile job and
reasons to stay away from them. Oviously, It
contractors want to increase their own visibility and
reputation, taking on a high-profile project is one way
to do that. In other circumstances, such visibility may
have a downside, especially on a project that is
controversial to begin with.

Contractors often become specialists in certain types
of work and scout for those kinds of jobs specifically,
wherever they may be located.

Contractors are generally limited as to the size of the
project that they can go after because of their
bonding capacity. Larger companies are attracted to
the larger projects. Smaller companies look for the
smaller projects.
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A Introduction

a

General contractors typically use subcontractors to execute most of the construction

tasks involved in a project.

Typical general contractor subcontracts 80 percent to 90 percent of the project scope of

work.

Residential contractors may subcontract 100 percent of their scopes of work.

Some industrial and highway general contractors may self-perform most of their scopes

of work.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 104



A

(o 9 (Gl y ) o GFlailu) col caio gloojyy <o pa
Sladlo Luaii g g318,0,3 Hlsle — oladlo 5 bl :edlo gbols,l 3 jpguw Juad

Subcontracting challenges

O The major subcontracting challenges to be faced are:

X/ / X/
0’0 0’0 0’0

/
0’0

4

4

D)

/ X/ /
0’0 0’0 0’0

X/
0’0

\/
000

Defining well-understood, specific scopes of work;

Selecting qualified subcontractors;

Negotiating fair prices for the subcontracted scopes of work;

Scheduling and coordinating subcontractor work to ensure timely completion of the
project;

Causing precedent subcontractors to perform their work on time and in accordance
with

Contract requirements;

Resolving technical issues involving subcontractors’ work;

Ensuring the quality of subcontractors’ work;

Paying subcontractors on time for properly completed work; and

Developing enduring relationships with reliable subcontractors.
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The subcontract describes the agreement between the general contractor and each

specialty contractor used on the project.

It usually is based on the requirements and specifications contained in the general

contract with the project owner.

Once the scope of work has been established,

the specific terms and conditions are defined for each subcontract.
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{EM, Subcontract documents

L Topics that should be addressed are:

J

¢ Subcontract price,

J

«»» List of subcontract documents,

J

s Commencement and progress of work,

s Availability of temporary utilities,

¢ Jobsite cleanup requirements,

¢ Requirement for daily report,

s Availability of lifting support and scaffolding,
¢ Insurance,

¢ Indemnification,

¢ Bonds (if required),

e Safety,
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{EM, Subcontract documents

L Topics that should be addressed are:

J

¢ Disposal of hazardous waste,

‘0

% Inspection and acceptance of completed work,
+» Change order procedures,

% Claims procedures,

% Payment procedures,

 Warranty,

% Dispute resolution, and

 Termination or suspension.
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{EM, Subcontract documents

O Standard subcontract documents have been developed by the American Institute of

Architects and ConsensusDocs.

O Project managers should use one of these documents,
because they are used widely in the industry and understood by specialty
contractors.

L The advantage of using copyright documents is that

they have been tested in court and found legally sufficient.

O Project managers who choose not to use one of these standard subcontracts

should consult with legal counsel when crafting subcontract language.

Developing your own subcontracts is very risky and not recommended.
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Subcontractor prequalification

L Potential subcontractors should be evaluated using a standard set of criteria, such as:

J
0’0

J
0’0

J
0’0

J
0’0

J
0’0

e

>

Experience and technical skills required,;

Technical and supervisory competency of management and field supervisors;
Stability and financial strength;

Adequacy of specialized equipment and labor;

Past safety performance; and

Reputation for working cooperatively, proven history of responding to warranty

calls, and past project performance.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 110



(2w 9 (Sl p ) ( Slidlw) colw Caiwo oy y o poe

’ Sladlo Juadi g 581,18 sl — wladle A5 jLsle el gbold,l,8 (pgmw Juad
{EM, Subcontractor prequalification

L One technique for gathering much of this information is to require prospective

subcontractors to respond to a detailed questionnaire, such as the example illustrated in

next slide.

O Additional information should be acquired by personal interviews.
L Owners and designers should be invited to participate in reviewing the prospective

subcontractors’ qualifications.

O Specialty contractors reviewed during prequalification should be evaluated against a

set of criteria similar to that listed in the preceding slide.
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Subcontractor questionnaire

NORTHWEST CONSTRUCTION COMPANY
1242 First Avenue, Cascade, Washington 98202
(206) 239-1422

SUBCONTRACTOR QUESTIONNAIRE

1. General Company Information:
Name: Pacific Mechanical
Address: 270 SW 417 Street
City: Renton Stare: WA Zip: 98057
Telephone: 425-251-1562 FAX: 425-251-1580
Type of firm. (check appropriate box)
®  Sole owner. Name: Joe Jobnson

T Parmership. List names of partners.

O Corporation.

President:

Vice President:

Number of years in business under present name: 20 years

Trade(s) normally performed by company: HVAC, ductwork, plumbing, fire protection,
and sometimes controls,

Number of trade and office personnel currently employed:

Trade employees: 200 Office employees: 12
2. Financial Information:
What is the maximum dollar value of work the company is capable of handling at one
time?
$25,000,000
Artach last 2 years audited financial statements at end of questionnaire.
3. Insurance Information:

What is the company’s workers’ compensation experience modification rate for the 3
most recent years?

2012: 1.2 2013: 0.8 2014: 0.6

AVIPOUR.COM  .Cew! Zilodl g 3538 & yguo 30 Led o o 453 112
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Subcontractor questionnaire

L

2

I"By: Alavipour, PhD, PMP, CMIT

How much insurance coverage does the company currently carry?

Yes No Amount
General Liability X §$10,000,000
Automobile Liability X §$10,000,000
Workers’ Compensation X As Required by State

4. Safety Information:
Daoes the company have a written safety program?  Yes

Use your OSHA Form 200 to complete the following table.

2012 2013 2014
Tortal Number of Workers’ Compensanion Claims 5 4 3
MNumber of Lost Time Workers' Comp. Claims 5 4 2
MNumber of Accident Liability Claims 1 1] 0
Number of Fatalities 1] 1] [i]

5. Project Information:

List current, ongoing projects with approximate dollar value and estimated completion
date.

Project Amount Complenion Dare
Key Bank Building 8,570,000 November 19, 2015
Sonth Shore School 53,650,000 January 8, 2016
Eastside Apartments £2,500,000 March 20, 2016

Has the company failed to complete any work assigned to it during the past 5 years? No
If Yes, explain:

Attach a list of projects completed in the last 3 years and a list of contractor references
whom we may contact.
6. Equipment Information:

Attach a list of owned construction equipment with capacity, age, type, and attachments.
This questionnaire was completed by:
Name: Joe Jobnson Title: Ouwmer

Signature: JO# Jﬂﬁm Date: July 21, 2015

www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573
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{EM, Subcontractor selection

L The recommended strategy is to select the top-ranked five or six specialty contractors

iIdentified during prequalification and
Invite them either to
1. Submit a proposal or
2. Bid (quotation)

for the scope of work.

¢ Requests for proposal typically are used for design-build

or cost-plus scopes of work.

++ Invitations to bid are used for lump sum or unit price

scopes of work.

An example invitation to bid and an example request for proposal shown in next slides.
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Subcontract invitation to bid/subbid proposal

NORTHWEST CONSTRUCTION COMPANY
1242 First Avenue, Cascade, Washington 98202
(206) 239-1422

INVITATION TO BID/SUBBID PROPOSAL

To:  Pacific Mechanical Date: August 7, 2015
Attention: Joe Johnson
270 SW 417 Street
Renton, Washington 98057

Project: MNanoEngineering Building
Project Address: 4010 Stevens Way, Seattle, Washington 98195

Part 1: Invitation

Northwest Construction Company invites Pacific Mechanical to submit a bid on or before 10:00
a.m. Pacific Daylight Time on September 11, 2015 for the following subcontract work:

Provide all materials, labor, supervision, equipment, supplies, and other items necessary or
required to perform all mechanical work (plumbing, HVAC, and controls) in accordance with the
contract drawings, specifications, and any addenda contained in the general contract documents
for the construction of the NanoEngineering Building. The intent is to provide and install a
complete mechanical system that meets all code requirements.

The general contract plans, specification, general and special conditions and addenda are available
online from Builders Exchange. The project designer is Zimmer Gunsul Frasca and the mechanical
engineering consultant is Acme Engineering.

Part 2: Bid Proposal
Base Bid: §14,100,000

If this bid is accepted, the Subcontractor agrees to enter into a mutually acceprable subcontract and,
if required, furnish performance and payment bonds from a surety licensed in the State of
Washington and acceptable to the Comtractor. The cost of the bond is not included in this proposal,
but will be added to the subcontract price at 1.5 ™ of the base bid.

This bid will remain in effect and not wirhdrawn by the Subcontractor for a period of 30 days or for
the same period of time required by the contract documents for the Contractor in the prime bid,
Plus 15 days, whichever is longer.

Subcontractor: Pacific Mechanical
By: Joe Johnson

Title: Owwner

Date: September 11, 2015 VIPOUF.COM  .uwl 2ilodl oo 573 W yguo 5o Lid G99 o )55 115
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Subcontract request for proposal

[

T
NORTHWEST CONSTRUCTION COMPANY

1242 First Avenue, Cascade, Washington 98202
(206) 239-1422

INVITATION TO BID/SUBBID PROPOSAL

To:  Pacific Mechanical Date: August 7, 2015
Attention: Joe Johnson
270 SW 417 Street
Renton, Washington 98057

Project: NanoEngineering Building
Project Address: 4010 Stevens Way, Seattle, Washington 98195

Part 1: Invitation

Northwest Construction Company invites Pacific Mechanical to submit a bid on or before 10:00
a.m. Pacific Daylight Time on September 11, 2015 for the following subcontract work:

Provide all materials, labor, supervision, equipment, supplies, and other items necessary or
required to perform all mechanical work (plumbing, HVAC, and controls) in accordance with the
contract drawings, specifications, and any addenda contained in the general contract documents
for the construction of the NanoEngineering Building. The intent is to provide and install a
complete mechanical system that meets all code requirements.

The general contract plans, specification, general and special conditions and addenda are available
online from Builders Exchange. The project designer is Zimmer Gunsul Frasca and the mechanical
engineering consultant is Acme Engineering.

Part 2: Bid Proposal
Base Bid: §14,100,000

If this bid is accepred, the Subcontractor agrees to enter into a mutually acceprable subcontract and,
if required, furnish performance and payment bonds from a surety licensed in the State of
Washington and acceprable to the Contractor. The cost of the bond is not included in this proposal,
but will be added to the subcontract price at 1.5 7 of the base bid.

This bid will remain in effect and not withdrawn by the Subcontractor for a period of 30 days or for
the same period of time required by the contract documents for the Contractor in the prime bid,
plus 15 days, whichever is longer.

Subcontractor: FPacific Mechanical

By: Joe Joknson

Title: Owner

Date: September 11, 2015 WIPOUL.COM  .Cum] gilodly guco 553 &oyguo 5o oo 398 Jlhao 453 116
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Subcontractor selection

L Once the proposals or bids have been received, they are evaluated to select the specific

specialty contractor for each subcontract.

L To ensure each subcontractor’s cost proposal is realistic,

the project manager should have previously developed an order-of-

magnitude cost estimate for each subcontract.

O Unrealistically low or high bids generally indicate that the subcontractor:
* Wias uncertain regarding the exact scope of work,
¢ Found ambiguities regarding some of the conditions of work,
s Erred when preparing the quotation, or

s Omitted items (for low bids).

By: Alavipour, PhD, PMP, CMIT
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{EM, Subcontractor selection

Q A high bid also may indicate that the subcontractor is fully committed on other
projects and

not interested in the work.

O Any ambiguities regarding the scope of work should be resolved, and

all subcontractors should be invited to submit new bids.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 118
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{EM, Subcontractor selection

L Once each specialty contractor is selected, the price is entered on the subcontract, and

the agreement is signed by an executive from the general contractor and the specialty
contractor.
L Once the subcontracts are awarded and construction begins,
the project manager and the superintendent work together to
1. Schedule and

2. Coordinate the subcontractors’ work

to ensure the project is completed on time, within budget, and

in conformance with contract requirements.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 119
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{EM, Subcontractor management

L The first challenge is to mold the subcontractors into a cohesive project delivery team.

L The superintendent should require each subcontractor to submit a daily report of its
activities.

s This provides a daily record of each subcontractor’s progress and any obstacles

encountered in performing the work.
v" The requirement to submit daily reports must be included in the terms

and conditions of each subcontract.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 120
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{EM, Subcontractor management

L The success of any project is dependent on a viable schedule.

L The superintendent is responsible for coordinating start and completion dates with each

subcontractor.

L They need adequate time to
1. Arrange their scheduled jobs,

2. Obtain equipment and materials, and

3. Schedule their crews.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 121
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{EM, Subcontractor management

L This means the superintendent must provide adequate notice to each subcontractor

regarding the scheduled start date for their phase of the work.

+* The notice should also indicate the scheduled completion date to

preclude interfering with the work of following subcontractors.

v This includes participating in pull planning work scheduling as

discussed in Planning and Scheduling & Lean Courses.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 122
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{EM, Subcontractor management

O If different subcontractors will work concurrently on the project site,

the superintendent must ensure that they are compatible and that each

receives notice.

O All subcontractors must be aware of their safety responsibilities including those toward

other subcontractors working on the site.

O The superintendent must ensure that the jobsite is ready for a subcontractor

before scheduling him or her to start work.

The superintendent also is responsible for resolving any conflicts between subcontractors.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 123
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{EM, Subcontractor management

Even though the work is being performed by a subcontractor,

the general contractor is still responsible for
the guality of the work performed,
the schedule, and

jobsite safety.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 124
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{EM, Subcontractor management

L The superintendent should conduct preconstruction meetings with subcontractors

before allowing them to start work on the project.

A sample agenda for these meetings is shown in next slide.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 125
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A Subcontractor preconstruction meeting agenda

Subcontractor Preconstruction
Meeting Agenda

1. Introduction (Points of contact established)
2. Document status
* Subcontract agreement signed
« Insurance certificate received
e Project specific safety plan received
3. Scope review
4. Work status
e  Submittal status
* Permirt starus
e Material status
Schedule review
Coordination and safety
Quality control
Field administration
e Daily foreman’s report
e Jobsite maintenance and clean up
e Jobsite meetings
¢ Back charge notification
e Requests for information
9. Contract administration
e Pay requests — lien releases
+ Notification of changed conditions
¢ Change order procedures
e (Close-out requirements

eNe W

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 126
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{EM, Subcontractor management

a

The owner and designer should be invited to participate in all subcontractor

preconstruction meetings.

This allows the superintendent and the designer to evaluate the work and establish a

standard of workmanship.

Project site cleaning policies also should be discussed at the preconstruction
conference.

¢ Generally, all subcontractors should be required to clean their work areas

when they have completed their scopes of work.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 127



(2w 9 (Sl p ) ( Slidlw) colw Caiwo oy y o poe

’ lasln Luadi g 018,08 ,bsle — oladle A5 sl resbo gl )6 :pguw Juad
{EM, Subcontractor management

L The superintendent should walk the project
when each subcontractor finishes its portion of the work to identify any

needed rework.

O An inspection report similar to the one illustrated in next slide should be used to

document the results of each inspection.

s This is better than waiting until the end of the construction and

trying to get several subcontractors to return and do rework.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 128
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{Ew Subcontractor management — Project inspection report
___ ol ]

(206) 239-1422

Project: ManoEngineering Building

Subcontractor: Pacific Mechanical
Area of Work: First floor mechanical rough-in
Participants:
Tom Brown, Pacific Mechanical Foreman
Harry Jones, Acme Engineering
Jim Bates, Superintendent

Scope of Inspection:

rough-in

needs to be inspected before being covered

NORTHWEST CONSTRUCTION COMPANY
1242 First Avenue, Cascade, Washington 98202

PROJECT INSPECTION REPORT

Date: March 16, 2014

Drywall subcontractor is ready to install deywall on the first floor, so mechanical

Date Date
Items Requiring Correction Corrected Reinspected
1. Hangers missing on water line to break room 3/18/16 3/18/16—Bates
2. Water supply to emergency eye wash facility in Room | 3/18/16 3/18/16—Bates

l 115 mussing

| By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573
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{EM, Subcontractor management

O Situations may arise when the scope of work needs to be modified.

O All such modifications should be documented as subcontract change orders

to identify clearly the changes in scope and the impact on the subcontract price.

+» Sometimes changes affect multiple subcontractors.

L In these cases, all affected subcontracts must be changed appropriately.

O Prior to negotiating the cost of a change order,

the project manager sends a change order request to the affected subcontractors.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 130
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{Ew Subcontractor management — Subcontractor change order request

NORTHWEST CONSTRUCTION COMPANY
1242 First Avenue, Cascade, Washington 98202
(206) 239-1422

SUBCONTRACTOR CHANGE ORDER REQUEST

Date: July 14, 2016

SCOR No.: 003

Dustnibution:  Richardson Electric

Attached are the following documents: Revised drawings E3 .03 and E4.03

Description of Change: Install complete electrical systems in both classrooms on first

floor

Please prepare an estimate and schedule impact for the enclosed. Your response is required
to be submitted to the above address, in detail, with all supporting estimating backup. no
later than-

Date Due: August 2, 2016
Time Due: Noon

If a response 1s not received by the above date and time we will assume that the enclosed
has no impact to vour scheduled or estimated cost of work and will 1ssue a change
modification to your subcontract/purchase order incorporating these documents indicating

no impact.
Submitted by: Mar_‘y Peterson, Project Engineer

File code: 9821/COP #003

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 131
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{Ew Subcontractor management — Subcontractor change order

O All change orders should be issued in written

form, as illustrated in the Figure.

NORTHWEST CONSTRUCTION COMPANY
1242 First Avenute, Cascade, Washington 98202
(206) 239-1422

SUBCONTRACT CHANGE ORDER
Change Order Number: 003

Project: NanoEngineering Butlding
Subcontract: Richardson Electric
We agree to make the following change(s) in the subcontract scope of work:
Install complete electrical systems in both classrooms on first floor
Change(s) will affect the following plans and/or specifications:
Revised Dratwings E3.03 and E4.03
Subject o the following adjustment to the subcontracrt value:
Cost of this Change: $85,150.00
Previous Subcontract Amount: $5,009,350.00
Revised Subcontract Amount: $5,094,500.00
Revised Completion Date: No change
Contractor: NORTHWEST CONSTRUCTION COMPANY

By: Tcd—]ms Project Manager Date: August 8, 2016
Authorized Signature/Title

Subcontractor: Richardson Electric

By: 'R;c{d{;cﬁariim President Dare: August 8, 2016

Authorized Signature/Title

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com . Bl go )55 &yge 53 s 3gb dlas )53 139
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{EM, Subcontractor management — Subcontract change order register

O A change order register NORTHWEST CONSTRUCTION COMPANY
: 1242 First Avenue, Cascade, Washington 98202
such as the one shown in (206) 239-1422

the Figure should be . ] o ) L
g SUBCONTRACT CHANGE ORDER REGISTER

maintained for each

Project: NanoEngineering Building

subcontract to document Subcontractor: Richardson Electric
Il ch Date Awarded: September 16, 2015
all changes. Subcontract
Value
Original Subcontract $5,000,000.00
Value
Change Date of
Order Change Change Order
Number Order Scope of Change Order Value
1 11/5/15 | Revised lab layout $5,150.00 $5,005,150.00
2 1/7/16 | Exterior lighting $4,200.00 $5,009,350.00
3 8/12/16 | Classroom electrical $85,150.00 $5,094,500.00
———————— - | Changes reconciliation mmmmmmeee e

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 133
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{EM, Subcontractor management

L Subcontractors submit requests for payment as their work progresses,
1. At the end of each phase of their work, or

2. According to the payment schedule provided in the subcontracts

An example subcontract payment request is shown in next slide.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 134
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{EM[ Subcontractor management — Subcontract payment request

SUBCONTRACTOR APPLICATION FOR PAYMENT

To: Northwest Construction Company

From: Hi-Gloss Painting Company

Project: NanoEngmneering Building, 4010 Stevens Way, Seartle, WA 98195
Payment Request: #2

Period: August 1, 2016 to August 31, 2016

Statement of Contract Account

1. Original Contract Amount: £590,000
2. Approved Change Order Nos: 3: £5,600
3. Adjusted Conrtract Amount: §595,600
4. Value of Work Completed o Diare: $195,000
5. Value of Approved Change Orders Complered: £2,500
6. Marerials Stored on Site: 0
7. Value of Completed Work and Stored Marerials: $197,500
8. Net Total o Dare: $197,500
9, Less Amount Rerained (37): (59.875)
10. Toral Less Rerainage: TI87.65
11. Tortal Previously Cernfied (Deducr): 595,500
12. Amount Due this Request: 592,125

Certification of the Sabcontractor

I certify thar the work performed and the marerials supplied to date, as shown above, represent the actual
value of accomplishment under the rerms of the subcontract (and all authorized changes thereto) berween
the undersigned and Northwest Construction Company relaung to the above referenced project.

I certify thar the payments have been made through the period covered by previous payments received from
the contractor to all of my subcontractors and for all marenial and labor used in or in connection with the
performance of this subcontract. 1 further certify that I have complied with Federal, State, and local laws
insofar as applicable to the performance of this subconrract.

Furthermore, in consideration of the payments received, and upon receipt of the amount of this request, the
undersigned does hereby waive, release, and relinguish all claim or right of which the undersigned may have
upon the premised above described except for claims or right of lien for contract and/or change order work
performed to the extent that payment is being retained or will subsequently become due.

Subcontractor: Hi-Gloss Pamnuing Company Dare: August 29, 2016

By: Mark Jackson

Authorized Signarure

By: Alavipour, PhD, PMP, CMIT www.dralavipour.| tue owser
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$ What we will learn?

O Project planning

a
a
a
a
a

Project scheduling concepts
Manage time

Project scheduling applications
Project coordination

CM roadmap related to this section

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 2
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$ Introduction

L Project planning is central to project management.

O Planning takes place at all stages.

O The plan is typically very simple in concept (though it may be quite complex in

execution), consisting of a few steps:

s ldentify the need as clearly as possible.
s Determine a budget and completion date.
¢ Bring together a team that can design and build the facility.

% Monitor the process throughout the project’s schedule.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 4
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$ Introduction

O In order for the plan to be “workable,” it requires careful consideration of all of the
activities above and buy- in from all of the construction team members, including:
¢ General contractor’s officer-in-charge (OIC),
¢ Project manager (PM),
¢ Superintendent,
% Field foreman,
¢ Project engineer,
s Home-office staff support specialists, such as the scheduler, estimator, and

quality and safety officers, and

+» Subcontractors.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 5
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$ CPM Procedure

O Construction time control is a difficult, time-consuming, and arduous management

function.

L The Critical Path Method (CPM) is just such an expedient and

constitutes the basis for the ensuing treatment of project time control.

O This method applies equally well to
«»» All construction work,

s Large and small,

¢ Intricate and straightforward

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 6
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$ CPM Procedure

O CPM is a three-phase procedure consisting of planning, scheduling, and time

monitoring or controlling.

1. Planning construction operations involves the determination of what must be done,

how it is to be performed, and the sequential order in which it will be carried out.

2. Scheduling determines calendar dates for the start and completion of project

components.

3. Time_monitoring is the process of comparing actual job progress with the

programmed schedule.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 7
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‘ACE$ Planning phase

O Construction planning may be said to consist of five steps:

1.

2
3
4.
5

A determination of the general approach to the project.

Breakdown of the project into job steps or “activities” that must be performed.

Ascertainment of the sequential relationships among these activities.

Graphic presentation of this planning information in the form of a network.

Endorsement by the project team.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 8
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$ Work breakdown structure (WBS)

O Project planning involves the development of an objective or facility and a scope of

work defining the work product or deliverable.

L The bid package consisting of the plans and specifications establishes the scope of work

to be performed.

¢ To be properly managed, the scope of work must be broken into components

that define work elements or building blocks,

which need to be accomplished to realize the end objective.

O The assumption is that the project is the summation of its sub-elements.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 9
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$ Work breakdown structure (WBS) — Example

L The Figure is an example of a WBS for a small building.

Level | Building

Level Il Site Foundation Structural Frame Etc.

Level Il Excavation Filing Pile|{}ap Etc.

Level IV Forms Resteel Concrete Efc.

Level V Prepare Shop Cut and Fabricate Deliver Place or Set
Drawings

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 10
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$ Work breakdown structure (WBS)

U Planning can be thought of as the definition and sequencing of the work packages
within a given project. That is:

Planning = Work Breakdown + Work Sequencing

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 11
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$ Work breakdown structure (WBS) — WBS for gas station

Gas Station
Packaging & . Building Wall/ P Mechanical Interior Exterior . Electrical
Service Area Foundation Shell Building Roof Systemns Finishes Finishes Interior Floors Systems
[ l NL | | ’L L
P&S . Prafab Metal - . . . .
Earth work Asphalt Paving| |Concrete Areas| Masonry Walls Walls Built-up Roof || Roof Gutters Interior Built-ins Painting Glazing

Ill IL IL FL FL fL FL Floor Coverings fL Drywall Install /'L Doors, Frames, | | g Facade /'L Doors and

(As Required) Hardware, etc. Signage

i il Lol L

[

Excavation of
Waste Water
System

Fresh Water Sink, Basins, Hot Water Pneumatic Air

Tile Drainage
Septic Tank Lines Toilet, etc. System System

Lines

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 12
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$ Determining sequence of work packages

O Having broken the work into work packages,

activities that facilitate time management and control can be

defined and logically placed in sequence.
O Inarranging the work package sequence for time control, the criteria of
(a) location,
(b) material,
(c) method, and
(d) required resources
must be reconsidered from the perspective of

how these criteria impact the order or sequence of work activities.
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$ Determining sequence of work packages — Preliminary breakdown

WA

foundation ™ building
ru

Start

(o)
o
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$ Estimate development and cost control related to the WBS

O A good WBS facilitates cost control during the life of the project.

s 1faWBS is used, the major items are work packages.

O Work packages are defined so that they have their own unique budgets.

L When referring to work packages in the context of cost control,

the terminology cost accounts or control accounts is often used.

O During the bidding process, the contractor prepares an estimate of cost that

becomes the basis for the bid price submitted for the proposed work.

O If the bid is accepted, the detail estimate used for bid submittal is

converted to a budget that serves as a cost baseline to control spending

during the life of the project.
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$ Estimate development and cost control related to the WBS

Develop Bid
Estimate

o

Yes

}

Develop Contract
Budget Based on
Major Work Items

h 4

Measure Actual Revise Contract
Cost on Project Budget No

F

Yes—p Stop |

h

Compare Actual :
Costs with Control TamAgt?;ef'm

Budgst

v
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& Role of code of accounts

O The development of cost coding systems is discussed in detail in the following course.

O Atypical cost code might define

2 i 9 (5)llus o llo 42)LSH Cajade
2970 89y (gleilejluw g 859y

(a) the project designator,
(b) area of work,

(c) work discipline (e.qg., civil, mechanical, electrical, etc.), and

(d) the trade specialty required.
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wA\  Role of code of accounts

Cost Code Structure ( Example)

Level Project Area Discipline Trade
l 21300

04

[t

724
112

= taa

Cost Code = 21300.804.724.112
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Role of code of accounts

Work Package ldentification 06-123 Description:

Concrete Placement Interior Floor Slabs

Materials Actual Productivity
Resource Unit
Code Description Unit | Qty Cost Extension
1M Concrete, 2500psi | CY 30 40.00 1200.00
nstalled Equipment Motes
Crew Labor NR | Hours | CostfHr | Extension Cost Summary
020 Foreman 1 B 30.00 240.00 Actual Cost
029 Laborer 4 B 15.00 480.00 | Labor =
022 Finisher 1 8| 20.00 160.00 | Materials =
063 Pump Operator 1 B 25.00 200.00 | Equipment =
Total 1080.00 Variation from
Equipment Not Charged As Indirects Budget
MR | Hours | Cost/Hr | Extension
505 Vibrator 1 B 10.00 80.00
517 Finisher 1 B 15.00 120.00
308 Concrete Pump 1 B 150.00 1200.00
Total 1400.00

Work package control account sheet { C1l Cost/Schedule Task Force, 1955)
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$ Job activities

L The segments into which a project is subdivided for planning purposes are called

activities.

O An activity is a single continuous work step

that has a recognizable beginning and end and

requires time for its accomplishment.
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$ Job activities

ACTIVITY
Verb w Action _ NounwWhat . lLocation» Where
Procure | Build | Install © Steet | Pavemnent | Drywall Where is this toking place?

Activities are made up of the verb (action), noun (what), and location (where).

MANAGEMENT

GUIDELIN
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Job activities

L The extent to which a project is subdivided depends on a number of practical

considerations, but these eight are suggested as guidelines for use when activities are

being identified:

1. By area of responsibility, where work items done by the general contractor and each
of its subcontractors are separated.

2. By category of work as distinguished by craft or crew requirements.

3. By category of work as distinguished by equipment requirements.

4. By category of work as distinguished by materials such as concrete, timber, or steel.
5. By distinct structural elements such as footings, walls, beams, columns, or slabs.

6. By location on the project when different times or different crews will be involved.

7. With regard to the owner’s breakdown of the work for bidding or payment purposes.

8. With regard to the contractor’s breakdown for estimating and cost accounting

By: Alavip'our, PhD, PMP, CMIT www.dralavipour.com .caww! gilod gasw 553 &yguo 30 ad 399 ko 4,573 29
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$ Job activities

Administrative Procurement Production
Activity Activity Activity
Approve Order Install

siding sample. wood siding. wood siding.
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$ Job logic

L Job logic refers to the determined order in which the activities are to be accomplished in
the field.

L The start of some activities obviously depends on the completion of others.

s A concrete wall cannot be poured until the forms are up and the reinforcing steel
has been tied.

e

% Much job logic follows from well-established work sequences that are usual and
standard in the trade.

v Nevertheless, for a project of any consequence,
there is always more than one general approach, and

no unique order of procedure exists.

Who has the responsibility for this? J

By: Alavipour, PhD, PMP, CMIT
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$ Job logic

L There are various ways that activities can be logically linked together to define
sequence and interdependencies.
L As previously mentioned, finish-to-start (FS) is the most common form of relationship

which means the previous task (predecessor) must be completed (finished) before the

next task (successor) can start.
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$ Job logic

O Also, logic relationships may be in the form of

1. Hard logic, which means there is a mandatory dependency, or

2. Soft logic where dependency is discretionary.

% An example of hard logic would be activities that are related to each other
based on physical requirements such as needing a wall before installing a roof.

s Soft logic refers to managing resources (supplies and labor), handling cash

flow, or creating a progression of activities.

TIME

MANAGEMENT
GUIDELINES
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w\ Job logic

Deck slab

=z
Deck slab 1 | | Pe
L) \ ﬁIJ r?ll Ps

Pile 5 | ‘ |
| | | || H1 | | |P4 1 o T
|| | L~ | |

e | Pile 3
LU i

ile: 1

Pile 2 |

(@ '—J-J

()

Coneceptual model
of pier components

®» @ ® @ ®
®» ® ® ® ®
®
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& Job logic

O—0O OO

(a) i<l

(E————®)
(b}

Logical modeling rationales: (a) adjacency of contact modeling: (b) physical
structure order modeling; (c) physical construction order modeling

Conceptual model of pier component relationships
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& Job logic

O—0O OO

(a) i<l

(E————®)
(b}

Logical modeling rationales: (a) adjacency of contact modeling: (b) physical
structure order modeling; (c) physical construction order modeling

Conceptual model of pier component relationships
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A Job logic

® ® &

-
-~
-

P1
® ® :

Tre)
\ ~/
% I
. i Time to drive one pile
./_L\ Dirive piles
3 Ps
RN (Order unspecified)
() ()

Construction sequence and activity modeling (Antill and Woodhead, 1982): (a) alternate
row pile driving: (h) sequential row pile driving: (c} field mishap alteration to pile-driving sequence;
{d) bar chart model of pile-driving operation
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$ Job logic

A must occur before B

occurs, and C can't
happen until B is = 8 L
complete.

A must occur before B E
and C can occur. B and G

can occur simultaneously.

H cannot be done before
G, and G is dependent
upon the completion of E
and F. F can't happen
before Cand D.D and E
are preceded by B. C can't
start until A is done.
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$ Lag relationships

O Lead/Lag times are used when assumptions around logic need to be introduced into
the schedule.

+» Lead time is the overlap between activities that have a dependency.

% Lag is a delay between tasks that have a dependency.
s For example, if there is a three-day delay between the time one task
finishes and the other one starts, that means there is a finish-to-start

dependency with three days of lag time.

Finish To Start .
Activity with Lag Finisk to Start
Activ ty with Lead
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$ Lag relationships — Highway bridge, general job plan

O The Figure has been drawn on the customary basis that a given activity cannot

start until all of those activities immediately preceding it have been completed.

5T
= Procurement —

(o] [50] el | [70] [80 ] ((Joo] )
Start [ Tl ioundations—™ feuments > Deck —— Finish
e 40 | | | | l | | Uy
Fiald
- mnhilﬁ:minn =
& site work
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Restraints or constraints

L To be realistic, a job plan must reflect the practical restraints or limitations of one sort
or another that apply to most job activities.
¢ The restrictions of job logic itself might be called physical restraints.

v" Placing forms and reinforcing steel might be thought of as restraints to

pouring concrete.

However, there are other kinds of restraints that need to be recognized.
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$ Restraints or constraints

O Almost all CPM schedules have some type of constraints that must be considered.

L Three types of common constraints are date, duration, and float.
1. Date refers to the time allotted for an activity.

2. An example of duration is that all work in one phase of the project must be

completed in 240 days.
3. A float constraint may be used to limit the amount of delay (or float) an activity
can have without delaying the project.
As a rule, constraints should be used sparingly to ensure that there is minimal impact to

schedule calculations.

MANAGEMENT
GUIDELINES
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$ Restraints or constraints

0 Many scheduling software packages provide the option to use date-related or float-

related constraints.

L The type of constraints and their operation differs between software packages, but in

general terms constraints override the duration and logic-driven CPM calculations.

*» This makes constraints a powerful and potentially dangerous tool.

v" When constraints are applied to the CPM schedule, there is a significant risk

that the schedule will report misleading

1. Start and finish dates,
2. Float, and
3. Criticality.
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$ Restraints or constraints

O The first choice should be to avoid the use of constraints,

but if used, they should be used sparingly and
with caution and understanding of the effect they are having on the

underlying CPM calculations.
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$ Network format

U A horizontal diagram format has become standard in the construction industry:.

L The general synthesis of a network is from start to finish, from project beginning on

the left to project completion on the right.

O The sequential relationship of one activity to another is designated by the dependency

lines between them.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gledl guw 355 &yguo 30 e 399 ko 4573 38



(W 9 @ou))) “s.’l.oplm) IS PRI SOV ‘_glbojg)g: YRRV
doli o Mol o (Slwyigyd csloy JyoS — 039 uulo) 9 G340l 1 guaiuylo) 9 (630 340l o o i le Juad
ACE

$ Production planning

Planning team

Reengineering the project
Planning for production
Support planning

Technical problems

Personnel planning

Safety planning

Planning for quality

Material ordering and expediting

Material handling, storage, and protection

C OO0 O0OCO0ODO0O0O0DOECORCreO

Equipment planning
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