PROJECT MANAGER DEVELOPMENT PROGRAM

ESTIMATING SESSION 1
AND JOB COSTING INTRODUCTION TO ESTIMATING BASICS



Take-Off vs. Estimate

« Take-Off = Quantities
« Estimate =%
— The first step to obtaining work
* Includes costs for the following:
— Material
— Labor
— Equipment
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Importance of Estimating

« Basis for fee in negotiated work
* First step in planning and scheduling
 Examples:

— Own vs. leasing equipment

— Steel vs. wood forms

— Weather conditions (will it be necessary to pour
concrete during the winter?)
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The Estimate as a Project

Management Tool

* Procuring materials
* Long-lead items
« Self-performed vs. subcontracted

D




Keys to a Good Estimate

* |t must be logical

It must be easy to follow

* It must be defensible

* |t must be able to be updated

* |t should be obvious what is included— and what is
not
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Preliminary Estimates

« Often, project managers must produce a budget so
that owners can study feasibility,
but very little design work has been done

« Estimate is based on systems and attributes,
rather than quantity takeoffs

« Use comparable project from historical data, and
adjust for location, inflation, complexity, etc.

* Requires ability to think conceptually
* Must list assumptions and basis for cost

H ESTIMATING AND JOB COSTING 6



Detailed Estimates

* Designis 100 percent complete

* Plans and specifications are available for quantity
takeoff

« Get quotes for most material, equipment, and
subcontracts

 General conditions and means and methods
assumptions influence cost
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CSI| 16 Divisions

Before November 2004, MasterFormat was composed of 16 Divisions:

Division 1 — General Requirements

Division 2 — Site Construction

Division 3 — Concrete

Division 4 — Masonry (Ex. Concrete block)
Division 5 — Metals (Ex. Beams)

Division 6 — Wood and Plastics

Division 7 — Thermal and Moisture Protection
Division 8 — Doors and Windows

Division 9 — Finishes

Division 10 — Specialties

Division 11 — Equipment

Division 12 — Furnishings

Division 13 — Special Construction

Division 14 — Conveying Systems

Division 15 — Mechanical (Ex. Plumbing and HVAC)
Division 16 — Electrical

- §
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Sample 16 Division Summary

Spec Sections Worksheets Base Bid Bid Per Sq. ft. Notes Alternate

01000 General Conditions
02000 Sitework

03000 Concrete

04000 Masonry

05000 Steel

06000 Wood & Plastics
07000 Thermal & Moisture Prof
08000 Doors & Windows
09000 Finishes

10000 Specialties

11000 Equipment

12000 Furnishings

13000 Special Construction
14000 Conveying Systems
15000 Mechanical & Plumbing
16000 Electrical
Total

68,235.77
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Summary

				Project Name										Building Sq. Ft.

				Project Location										Time Frame		0		mo

				Bid Type



				Base Bid										Alternate 1						Alternate 2

				Spec Sections				$   68,235.77						Spec Sections		$   - 0						Spec Sections		$   - 0



				Contingency %				5.00%						Contingency %		5.00%						Contingency %		5.00%

				Contingency				$   3,411.79						Contingency		$   - 0						Contingency		$   - 0



				GL Insurance %				1.00%						GL Insurance %		1.00%						GL Insurance %		1.00%

				GL Insurance				$   716.48						GL Insurance		$   - 0						GL Insurance		$   - 0



				P & P Bond %				1.25%						P & P Bond %		1.25%						P & P Bond %		1.25%

				P & P Bond 				$   904.55						P & P Bond 		$   - 0						P & P Bond 		$   - 0



				Construction Fee %				4.13%						Construction Fee %		4.13%						Construction Fee %		4.13%

				Construction Fee				$   3,022.33						Construction Fee		$   - 0						Construction Fee		$   - 0



				Total				$   76,290.91						Total		$   - 0						Total		$   - 0



				Spec Sections Worksheets				Base Bid						Bid Per Sq. ft.				Notes										Alternate



		1		01000 General Conditions				$   - 0						

		2		02000 Sitework				$   - 0						

		3		03000 Concrete				$   68,235.77						

		4		04000 Masonry				$   - 0																				

		5		05000 Steel				$   - 0																				

		6		06000 Wood & Plastics				$   - 0																				

		7		07000 Thermal & Moisture Protection				$   - 0																				

		8		08000 Doors & Windows 				$   - 0																				

		9		09000 Finishes				$   - 0																				

		10		10000 Specialties				$   - 0																				

		11		11000 Equipment				$   - 0																				

		12		12000 Furnishings				$   - 0																				

		13		13000 Special Construction				$   - 0																				

		14		14000 Conveying Systems				$   - 0																				

		15		15000 Mechanical & Plumbing				$   - 0																				

		16		16000 Electrical				$   - 0																				

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

														

				Total				$   68,235.77																				$   - 0





01 GC

				Project Name

				Bid Type

				Project Location																		Project Information:						0		sf

																												0		mo

								Item Description				Desciption				Takeoff Quantity						Total Cost/Unit						Total Amount

		01000 General Conditions

						01200 Facilities

												Mobilization				0		ea				1,500.00		/ea				0.00

												Demobilization				0		ea				1,000.00		/ea				0.00

												30' Tool Trailer				0		mo				250.00		/mo				0.00

												40' Office Trailer				0		mo				1,100.00		/mo				0.00

												Office Equipment				0		mo				650.00		/mo				0.00

												Office Supplies				0		mo				200.00		/mo				0.00

												Drinking Water Service				0		mo				80.00		/mo				0.00

												1200 Facilities				0		mo				0.00		/mo				0.00



						01300 Temporary Utilities

												Temp Power Bill				0		mo				1,500.00		/mo				0.00

												Temp Phone Bill				0		mo				400.00		/mo				0.00

												Temp Phone Set-up				0		ea				2,500.00		/ea				0.00

												Temp Water Bill				0		mo				50.00		/mo				0.00

												Temp Water Set-up				0		ea				350		/ea				0.00

												Temp Toilet Rentals				0		mo				500.00		/mo				0.00

												01300 Temporary Utilities				0		mo				0.00		/mo				0.00



						01500 Project Maintenance

												Project Signs				0		ea				1,000.00		/ea				0.00

												Temp Fencing & Gates				0		lf				3.00		/lf				0.00

												Temp Walkway				0		lf				5.00		/lf				0.00

												Street Barricates				0		wk				100.00		/wk				0.00

												01300 Temporary Utilities				0.00		mo				0.00		/mo				0.00



						01900 Safety

												First Aid Supplies				0		mo				50.00		/mo				0.00

												01900 Safety				0.00		mo				0.00		/mo				0.00



										01000 General Conditions						0		mo				0.00		/mo				0.00



		011000 Reimbursables

						01100 Personnel

												Superintendent				0		mo				12,600.00		/mo				0.00

												Assistant Superintendent				0		mo				12,600.00		/mo				0.00

												01100 Personnel				0		mo				0.00		/mo				0.00



						01200 Facilities

												Printing Expense				0		ea				10,000.00		/ea				0.00

												Photo Expense				0		mo				50.00		/mo				0.00

												Postage Expense				0		ea				150.00		/ea				0.00

												01300 Temporary Utilities				0		mo				0.00		/mo				0.00



						01400 Equipment

												Superintendent Vehicle				0		mo				1,150.00		/mo				0.00

												Fuel, Oil, Maintenance				0		mo				300.00		/mo				0.00

												01400 Equipment				0.00		mo				0.00		/mo				0.00



						01900 Safety

												Safety Supplies				0		mo				100.00		/mo				0.00

												Fire Extinguishers				0						75.00		/ea				0.00

												01900 Safety				0.00		mo				0.00		/mo				0.00



										011000 Reimbursables						0		mo				0.00		/mo				0.00



		12000 Construction Fee- Management

						01100 Personnel

												Living Expenses				0		mo				1,000.00		/mo				0.00

												Senior Project Manager				0		mo				18,000.00		/mo				0.00

												Project Manager				0		mo				13,800.00		/mo				0.00

												Project Engineer				0		mo				10,200.00		/mo				0.00

												Project Assistant				0		mo				5,000.00		/mo				0.00

												01100 Personnel				0		mo				0.00		/mo				0.00



						01400 Equipment

												Crane				0		mo				20,000.00		/mo				0.00

												Project Manager Vehicle				0		mo				950.00		/mo				0.00

												Fuel, Oil, Maintenance				0		mo				300.00		/mo				0.00

												01300 Temporary Utilities				0		mo				0.00		/mo				0.00



						01900 Safety

												Safety Program				0		$K				250.00		/$K				0.00

												01900 Safety				0.00		mo				0.00		/mo				0.00



										12000 Construction Fee- Management						0		mo				0.00		/mo				0.00







												01000 General Conditions Total																0.00

















































































02 Site

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				02000 Sitework												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







03 Concrete

				Project Name

				Bid Type

				Project Location														Project Information:						0		sf

																								0		mo

								Item Description				Percentage				Total Amount

		03000 Concrete

						03000 Structural Concrete										$   64,855.19

						03000 Site Concrete										$   - 0

								Overhead				5.00%				$   3,242.76

								Profit				4.25%				$   137.82

		Total														$   68,235.77









































































04 Mason

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				04000 Masonry												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







05 Steel

						Project Name																																Type		lbs/ft		units		cost/lbs

						Bid Type																																Type 1		23		lbs		0

						Project Location																		Project Information:								0		sf				Type 2		34		lbs

																																0		mo				Type 3		45		lbs

																																						Type 4		56		lbs

				05000 Steel																																		Type 5		67		lbs

								05100 Structural Steel																														Type 6		78		lbs

																																						Type 7		89		lbs

						Item Description								Takeoff Quantity						lbs/ft						Total lbs						Total Cost

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

														0		ft						/lbs				0.00		/lbs				$   - 0

				05100 Structural Steel										0		ft				0.00		/lbs				0.00		/lbs				$   - 0























































06 W&P

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				06000 Wood & Plastics												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







07 T&MP

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				07000 Thermal & Moisture Protection												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







08 D&W

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				08000 Doors & Windows 												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







09 Finish

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				09000 Finishes												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







10 Specialties

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				10000 Specialties												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







11 Equip

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				11000 Equipment												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







12 Furnish

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				12000 Furnishings												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







13 Special Constr

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				13000 Special Construction												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







14 Convey

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				14000 Conveying Systems												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







15 M&P

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				15000 Mechanical & Plumbing												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







16 Elect

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				16000 Electrical												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







Struct Conc

				Project Name

				Bid Type

				Project Location



		03000 Concrete

						03125 Footings

																Rebar												Concrete

																Linear Ft. Concrete		247		ft								Cubic Yards:		78				Footings

																Concrete Width		2		ft

																Layers		1		ct

																Spacing		16		in

										Desciption												Takeoff Quantity						Total Cost/Unit						Total Amount



										Rebar						#4 Rebar 20'						741		ft				$6.05		/ft				$4,483.05

										Concrete						4000 PSI Concrete						78		cy				$111.00		/cy				$8,658.00

										Labor

												Forming

														Forman								7.8		hr				$35.00		/hr				$273.00

														Carpenter								7.8		hr				$32.00		/hr				$249.60

														Laborer								7.8		hr				$25.00		/hr				$195.00

												Finishing

														Forman								7.8		hr				$35.00		/hr				$273.00

														Carpenter								7.8		hr				$32.00		/hr				$249.60

														Laborer								7.8		hr				$25.00		/hr				$195.00

										Equipment

												Concrete Pump										7.8		hr				$80.00		/hr				$624.00

										Hardware												78		ea				$80.00		/ea				$6,240.00

												03125 Footings										78		cy						/cy				$21,440.25



						03125 Foundation

																Rebar												Concrete

																Linear Ft. Concrete		247		ft								Cubic Yards:		158				Footings

																Concrete Width		2		ft

																Layers		2		ct

																Spacing		24		in

										Desciption												Takeoff Quantity						Total Cost/Unit						Total Amount



										Rebar						#4 Rebar 20'						988		ft				$6.05		/ft				$5,977.40

										Concrete						4000 PSI Concrete						158		cy				$111.00		/cy				$17,538.00

										Labor

												Forming

														Forman								15.8		hr				$35.00		/hr				$553.00

														Carpenter								15.8		hr				$32.00		/hr				$505.60

														Laborer								15.8		hr				$25.00		/hr				$395.00

												Finishing

														Forman								15.8		hr				$35.00		/hr				$553.00

														Carpenter								15.8		hr				$32.00		/hr				$505.60

														Laborer								15.8		hr				$25.00		/hr				$395.00

										Equipment

												Concrete Pump										15.8		hr				$80.00		/hr				$1,264.00

										Hardware												158		ea				$80.00		/ea				$12,640.00

												03125 Foundation										158		cy						/cy				$40,326.60



						03125 Flatwork

																Rebar												Concrete

																Linear Ft. Concrete				ft								Cubic Yards:		0				Footings

																Concrete Width		0		ft

																Layers		0		ct

																Spacing		0		in

										Desciption												Takeoff Quantity						Total Cost/Unit						Total Amount



										Rebar												0		ft						/ft				0.00

										Concrete												0		cy						/cy				0.00

										Labor

												Forming

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

												Finishing

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

										Equipment

												Concrete Pump										0		hr				80.00		/hr				0.00

										Hardware												0		ea				80.00		/ea				0.00

												03125 Flatwork										0		cy						/cy				0.00





								03000 Concrete														Subtotal										61,766.85

																						Waste										5.00%

																						Total										64,855.19













								64,855.19































































































		FOUNDATION DB

						Description		UoM		$/U								Description		UoM		$/U

		Materials												Labor

				Forms														Foreman		Hourly		$35.00



						2x10x16		Pc		$16.32								Carpenter		Hourly		$25.00

						2x12x16		Pc		$22.30								Apprentice		Hourly		$15.00

																		Day Laborer		Hourly		$10.00

				Rebar

						#4 Rebar 20'		Pc		$6.05

						#4 J-Bar 30"		Pc		$1.51				Equipment

						#4 J-Bar 36"		Pc		$2.38								Pump Mob.		Mob Fee 		$300.00

						#4 J-Bar 48"		Pc		$3.55								Pump Hrly.		Hourly		$75.00







						#5 Rebar 20'		Pc		$8.90







						#5 Dowell 9'		Pc		$4.64



						#5 Dowell 6'8"		Pc		$3.87



				Concrete

						3000 PSI Concrete 		CY		$105.00

						3500 PSI Concrete		CY		$108.00

						4000 PSI Concrete		CY		$111.00

						4500 PSI Concrete		CY		$114.00



				Stakes

						Wood Stakes 25 Pc		Bndl		$7.86



				Spreader

						1x2x8 Spreader		Pc		$1.25



				Hold Down Straps

						STHD10 (RJ) (10) Typ.		Pc		$15.00

						STHD14 (RJ) (10) Typ.		Pc		$15.00

						HPAHD 22 Hold Dwn Lab		Pc		$15.00

						HPAHD 22 Hold Dwn 		Pc		$9.00







				J-Bolts

						1/2" x 10" J-Bolt w/ nut		Pc		$0.40

						5/8" x 10" J-Bolt w/ nut		Pc		$0.97

						3" x 3" Washer		Pc		$0.35



				Gravel		Roadbase		CY		$20.00

						Peagravel		CY		$50.00

						Riprap		CY		$100.00







Site Conc

				Project Name

				Bid Type

				Project Location



		03000 Concrete

						03125 Curb & Gutter

																Rebar												Concrete

																Linear Ft. Concrete		0		ft								Cubic Yards:		0				Footings

																Concrete Width		0		ft

																Layers		0		ct

																Spacing		0		in

										Desciption												Takeoff Quantity						Total Cost/Unit						Total Amount



										Rebar												0.00		ft						/ft				0.00

										Concrete												0		cy						/cy				0.00

										Labor

												Forming

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

												Finishing

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

										Equipment

												Concrete Pump										0		hr				80.00		/hr				0.00

										Hardware												0		ea				80.00		/ea				0.00

												03125 Curb & Gutter										0		cy						/cy				0.00



						03125 Sidewalks

																Rebar												Concrete

																Linear Ft. Concrete		0		ft								Cubic Yards:		0				Footings

																Concrete Width		0		ft

																Layers		0		ct

																Spacing		0		in

										Desciption												Takeoff Quantity						Total Cost/Unit						Total Amount



										Rebar												0.00		ft						/ft				0.00

										Concrete												0		cy						/cy				0.00

										Labor

												Forming

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

												Finishing

														Forman								0		hr				35.00		/hr				0.00

														Carpenter								0		hr				32.00		/hr				0.00

														Laborer								0		hr				25.00		/hr				0.00

										Equipment

												Concrete Pump										0		hr				80.00		/hr				0.00

										Hardware												0		ea				80.00		/ea				0.00

												03125 Sidewalks										0		cy						/cy				0.00







								03000 Concrete														Subtotal										0.00

																						Waste										5.00%

																						Total										0.00



								0.00









































































































		FOUNDATION DB

						Description		UoM		$/U								Description		UoM		$/U

		Materials												Labor

				Forms														Foreman		Hourly		$35.00



						2x10x16		Pc		$16.32								Carpenter		Hourly		$25.00

						2x12x16		Pc		$22.30								Apprentice		Hourly		$15.00

																		Day Laborer		Hourly		$10.00

				Rebar

						#4 Rebar 20'		Pc		$6.05

						#4 J-Bar 30"		Pc		$1.51				Equipment

						#4 J-Bar 36"		Pc		$2.38								Pump Mob.		Mob Fee 		$300.00

						#4 J-Bar 48"		Pc		$3.55								Pump Hrly.		Hourly		$75.00







						#5 Rebar 20'		Pc		$8.90







						#5 Dowell 9'		Pc		$4.64



						#5 Dowell 6'8"		Pc		$3.87



				Concrete

						3000 PSI Concrete 		CY		$105.00

						3500 PSI Concrete		CY		$108.00

						4000 PSI Concrete		CY		$111.00

						4500 PSI Concrete		CY		$114.00



				Stakes

						Wood Stakes 25 Pc		Bndl		$7.86



				Spreader

						1x2x8 Spreader		Pc		$1.25



				Hold Down Straps

						STHD10 (RJ) (10) Typ.		Pc		$15.00

						STHD14 (RJ) (10) Typ.		Pc		$15.00

						HPAHD 22 Hold Dwn Lab		Pc		$15.00

						HPAHD 22 Hold Dwn 		Pc		$9.00







				J-Bolts

						1/2" x 10" J-Bolt w/ nut		Pc		$0.40

						5/8" x 10" J-Bolt w/ nut		Pc		$0.97

						3" x 3" Washer		Pc		$0.35



				Gravel		Roadbase		CY		$20.00

						Peagravel		CY		$50.00

						Riprap		CY		$100.00







Extra

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				Division # and Name												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												







05000

														Selection		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

				Division # and Name												Companies



				Base Bid								Selected $

												$   - 0



				Category				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												







				Alternate				Qty-Unit								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

								Unit Price

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

												

				Total								$   - 0

												








Estimate Documentation

* The estimate should be transparent—anyone with
the proper technical background should be able to
understand where each and every number came
from

— The estimate summary should have backup for
each number either attached to the summary or
readily accessible

— All assumptions should be clearly delineated

H ESTIMATING AND JOB COSTING 10



Estimate Documentation

* The estimate should be documented to the extent
that any knowledgeable individual could understand
where each and every number came from

« Documentation makes it easier for others to
discover errors and omissions

 The better the estimate, the easier it is to make
comparisons in the future
— Why?

H ESTIMATING AND JOB COSTING 11



Recommended Documentation

« Standard format * Quantities

* Basis « Escalation

« Accuracy « Schedule

« Contingency « Backup information
* Limitations « Checklists

* Scope « Cost categories

« Labor rates « EXxclusions

H ESTIMATING AND JOB COSTING 12



Benefits of Consistent

Formatting for Estimates

« Reduction of quantity and magnitude
of errors

— A standard procedure allows estimators to
“internalize” the process

* Facilitates comparison of different estimates

— A common format makes it easier to identify “apples
to apples” numbers and ratios

H ESTIMATING AND JOB COSTING 13



Benefits of Consistent Formatting

What are the benefits?
* Improves understanding of estimate by other
parties, especially coworkers

— Assumptions are clearly stated, justification exists for
all numbers, and the logic is easily followed

* Suggests a framework for collecting cost data as the
project progresses

— Success depends upon compatibility of accounting
and estimating systems

— Estimate recap is simpler

H ESTIMATING AND JOB COSTING 14



Pitfalls to Avoid

In Estimates

What are the pitfalls?

Estimating to a preconceived number
Inadequate resources and information
Poor grasp of the accuracy required
Omission of costs (“holes” in estimate)
Inclusion of costs twice

Failure to communicate assumptions

H ESTIMATING AND JOB COSTING 15



Units, Take-Offs, Time, $

UOM - Examples

. Concrete — CY 1 CUBIC YARD
» Roofing — Squares
* Countertops — LF or SF
 Rebar - Lbs

« Stucco/Carpet — SY or SF
* |nsulation — CF or LF

* Trusses — Ea

D




Units, Take-Offs, Productivity, Time, $

Quantity
= Time (Duration)
Productivity
50 CY
=10 Hrs
5 CY/Hr

Units must match

H TTTTTTTTTTTTT JOB COSTING 17



Units, Take-Offs, Time, $

Time * Crew Rate ($) = Estimate

10 Hrs * $155/Hr = $1550




"Reality Check” Techniques

Intuition / gut

Compare to similar projects
Compare to industry data
Check ratios

D




Cost Information Cycle

ESTIMATE
HISTORICAL BUDGET
ACTUAL

Pioneer Crossing — Intern Example

H ESTIMATING AND JOB COSTING 20



Information Cycle

« Estimates become budgets
* Budgets are compared to actual costs
* Actual costs are archived in a database

 Database is used to find historical records for
guidance on next estimate

 Must keep accurate records of actual cost for
system to work

* Accurate cost coding is critical

H ESTIMATING AND JOB COSTING 21



Estimate vs. Actual

Subcontractors Labor Material Equip Subs Other Estimate S/SF Actual Variance
Finish Hardware Allowance 7,000 $7,000 7,000 S0
Site Paving 40,460 $40,460 41,253 ($793)
Landscaping 10,027 $10,027 9,599 $428
Piling 31,500 $31,500 31,500 S0
Reinforcing Steel 54,025 $54,025 54,025 S0
Steel Building 555,000 $555,000 542,087 $12,913
Misc. Steel 2,783 9,275 $12,058 15,684 ($3,626)
Carpentry 9,000 $9,000 9,000 S0
Millwork & Wood Doors 5,550 18,500 $24,050 24,050 S0
Roofing 76,000 $76,000 76,000 S0
Caulking & Damp-proofing 2,250 $2,250 2,250 S0
Hollow Metal Doors & Frames 1,040 10,200 $11,240 11,240 S0
Overhead Doors 36,000 $36,000 36,000 S0
Windows 62,406 $62,406 64,852 ($2,446)
Resilient Floors 50,205 $50,205 51,625 ($1,420)
Drywall 38,492 $38,492 36,551 $1,941
Acoustic Ceiling 15,305 $15,305 15,200 $105
Painting 24,240 $24,240 24,240 S0
Toilet Partitions 6,480 $6,480 6,480 S0
Washroom Accessories 800 1,625 $2,425 2,425 S0
Plumbing & HVAC 206,250 $206,250 198,557 $7,693
Electrical 142,550 $142,550 146,394 ($3,844)
Subtotal]  $10,173 $0 $0 $1,406,790 $0 $1,416,963 $1,406,012 $10,951
Running Total $122,202 $161,236 $15,063 $1,417,068 S0 $1,715,569 $1,714,506 $1,063
|General Expenses Labor Material Equip Subs Other Estimate $/SF Actual Variance
General Expenses Subtotal $93,825 $8,640 $20,514 $7,700 $30,510 $161,189 $184,562 ($23,373)
Running Total $216,027 $169,876 $35,577 $1,424,768 $30,510 $1,876,758 $1,899,068 ($22,310)
Add-Ons Labor Material Equip Subs Other Estimate $/SF Actual Variance
3%|Small Tools (% of Labor) 6,481 $6,481 5,421 $1,060
25%| Payroll Additive (% of Labor) 54,007 $54,007 54,000 $7
12%| State Taxes (% of Mat'l) 20,385 $20,385 19,985 $400
Building Permit ($6 for every $1000 of Bid) 12,600 $12,600 12,137 $463
50% Bond ($7.25 for every $1000 of Bid) 15,225 $15,225 15,225 S0
Insurance ($3 for every $1000 of Bid) 6,300 $6,300 6,120 $180
Fee 102,000 $102,000 81,700 $20,300
Subtotal S0 $0 $0 $0 $216,998 $216,998 $194,588 $22,410
Bid Total/Running Total $216,027 $169,876 $35,577 $1,424,768 $247,508 $2,093,756 $2,093,656 $100
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Summary

								Project:		Office/Warehouse



								Address:		1234 Campus Drive, Orem



								Bldg SF:		25000



								Estimator:		Rob Warcup



				Self-Performed Work				Labor		Material		Equip		Subs		Other		Estimate		$/SF		Actual		Variance

						Excavation & Backfill		8,770		14,579		8,478						$31,827		$1.27		32,550		($723)

						Formwork		29,707		8,184								$37,891		$1.52		35,620		$2,271

						Concrete Work		8,663		70,387		4,148						$83,198		$3.33		82,114		$1,084

						Misc. Concrete Work		31,525		19,780		1,457		10,278				$63,040		$2.52		66,954		($3,914)

						Masonry Work		33,364		48,306		980						$82,650		$3.31		91,256		($8,606)

						Subtotal		$112,029		$161,236		$15,063		$10,278		$0		$298,606		$11.94		$308,494		($9,888)

						Running Total		$112,029		$161,236		$15,063		$10,278		$0		$298,606		$11.94		$308,494		($9,888)

				Subcontractors				Labor		Material		Equip		Subs		Other		Estimate		$/SF		Actual		Variance

						Finish Hardware Allowance								7,000				$7,000		$0.28		7,000		$0

						Site Paving								40,460				$40,460		$1.62		41,253		($793)

						Landscaping								10,027				$10,027		$0.40		9,599		$428

						Piling								31,500				$31,500		$1.26		31,500		$0

						Reinforcing Steel								54,025				$54,025		$2.16		54,025		$0

						Steel Building								555,000				$555,000		$22.20		542,087		$12,913

						Misc. Steel		2,783						9,275				$12,058		$0.48		15,684		($3,626)

						Carpentry								9,000				$9,000		$0.36		9,000		$0

						Millwork & Wood Doors		5,550						18,500				$24,050		$0.96		24,050		$0

						Roofing								76,000				$76,000		$3.04		76,000		$0

						Caulking & Damp-proofing								2,250				$2,250		$0.09		2,250		$0

						Hollow Metal Doors & Frames		1,040						10,200				$11,240		$0.45		11,240		$0

						Overhead Doors								36,000				$36,000		$1.44		36,000		$0

						Windows								62,406				$62,406		$2.50		64,852		($2,446)

						Resilient Floors								50,205				$50,205		$2.01		51,625		($1,420)

						Drywall								38,492				$38,492		$1.54		36,551		$1,941

						Acoustic Ceiling								15,305				$15,305		$0.61		15,200		$105

						Painting								24,240				$24,240		$0.97		24,240		$0

						Toilet Partitions								6,480				$6,480		$0.26		6,480		$0

						Washroom Accessories		800						1,625				$2,425		$0.10		2,425		$0

						Plumbing & HVAC								206,250				$206,250		$8.25		198,557		$7,693

						Electrical								142,550				$142,550		$5.70		146,394		($3,844)

						Subtotal		$10,173		$0		$0		$1,406,790		$0		$1,416,963		$56.68		$1,406,012		$10,951

						Running Total		$122,202		$161,236		$15,063		$1,417,068		$0		$1,715,569		$68.62		$1,714,506		$1,063



				General Expenses				Labor		Material		Equip		Subs		Other		Estimate		$/SF		Actual		Variance

						General Expenses Subtotal		$93,825		$8,640		$20,514		$7,700		$30,510		$161,189		$6.45		$184,562		($23,373)

						Running Total		$216,027		$169,876		$35,577		$1,424,768		$30,510		$1,876,758		$75.07		$1,899,068		($22,310)



				Add-Ons				Labor		Material		Equip		Subs		Other		Estimate		$/SF		Actual		Variance

				3%		Small Tools (% of Labor)										6,481		$6,481		$0.26		5,421		$1,060

				25%		Payroll Additive (% of Labor)										54,007		$54,007		$2.16		54,000		$7

				12%		State Taxes (% of Mat'l)										20,385		$20,385		$0.82		19,985		$400

						Building Permit ($6 for every $1000 of Bid)										12,600		$12,600		$0.50		12,137		$463						$12,562.53

						50% Bond ($7.25 for every $1000 of Bid)										15,225		$15,225		$0.61		15,225		$0						$15,179.73

						Insurance ($3 for every $1000 of Bid)										6,300		$6,300		$0.25		6,120		$180						$6,281.27

						Fee										102,000		$102,000		$4.08		81,700		$20,300						4.872%

						Subtotal		$0		$0		$0		$0		$216,998		$216,998		$8.68		$194,588		$22,410

						Bid Total/Running Total		$216,027		$169,876		$35,577		$1,424,768		$247,508		$2,093,756		$83.75		$2,093,656		$100





Estimate vs. Actual



Estimate	Excavation 	&	 Backfill	Formwork	Concrete Work	Misc. Concrete Work	Masonry Work	Finish Hardware Allowance	Site Paving	Landscaping	Piling	Reinforcing Steel	Steel Building	Misc. Steel	Carpentry	Millwork 	&	 Wood Doors	Roofing	Caulking 	&	 Damp-proofing	Hollow Metal Doors 	&	 Frames	Overhead Doors	Windows	Resilient Floors	Drywall	Acoustic Ceiling	Painting	Toilet Partitions	Washroom Accessories	Plumbing 	&	 HVAC	Electrical	31827	37891	83198	63040	82650	7000	40460	10027	31500	54025	555000	12058	9000	24050	76000	2250	11240	36000	62406	50205	38492	15305	24240	6480	2425	206250	142550	Actual	Excavation 	&	 Backfill	Formwork	Concrete Work	Misc. Concrete Work	Masonry Work	Finish Hardware Allowance	Site Paving	Landscaping	Piling	Reinforcing Steel	Steel Building	Misc. Steel	Carpentry	Millwork 	&	 Wood Doors	Roofing	Caulking 	&	 Damp-proofing	Hollow Metal Doors 	&	 Frames	Overhead Doors	Windows	Resilient Floors	Drywall	Acoustic Ceiling	Painting	Toilet Partitions	Washroom Accessories	Plumbing 	&	 HVAC	Electrical	32550	35620	82114	66954	91256	7000	41253	9599	31500	54025	542087	15684	9000	24050	76000	2250	11240	36000	64852	51625	36551	15200	24240	6480	2425	198557	146394	









Gen Exp

































Excavation





Concrete





Masonry





Carpentry

																																										PT bottom plate

																																										Double top plate

																																										116-5/8" studs

																																										Headers: 3-1/2x9-1/2" LVL over all doorways (no windows)

																																										3/4" OSB Sheathing on roof and under siding

																																										PT plate on top of CMU wall

				Material																										Labor												1/12 slope on roof sheathing

				Pressure Treated Material 2x4 & 2x6												Net LF*W/St L														Pressure Treated Material 2x4 & 2x6

						Area Description		Mat'l Description		Net (LF)		Waste		Stick Lngth'		#Pcs		$/Stick		Ext. Total												BF/Pc		BF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						2x4 Bottom Plate		2x4x16 Pressure Treated		413		1.1		16		29		$5.79		$167.88												10.67		309.33		2x4 Plates		BF/Hr		63		68		68		4.55

						2x6 Bottom Plate		2x6x16 Pressure Treated		22		1.1		16		2		$8.35		$16.70												16.00		32.00		2x6 Plates		BF/Hr		90		95		95		0.34

						2x4 Garage Bottom Plate		2x4x16 Pressure Treated		87		1.1		16		6		$5.79		$34.73												10.67		64.00		2x4 Plates		BF/Hr		63		68		68		0.94

																																														

																																														

																																														

										522						37				$219.32																										5.83



				Plate Material 2x4 & 2x6														Net LF*W/St L*# Pl												Plate Material 2x4 & 2x6

						Area Description		Mat'l Description		Net (LF)		Waste		Stick Length'		# Plates		# Pcs		$/Stick		Ext. Total										BF/Pc		BF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						2x4 Basement Dbl Top		2x4x16 		208		1.1		16		2		29		$5.85		$169.65										10.67		309.33		2x4 Plates		BF/Hr		63		68		68		4.55

						2x6 Basement Dbl Top		2x6x16 		16		1.1		16		2		3		$9.14		$27.42										16.00		48.00		2x6 Plates		BF/Hr		90		95		95		0.51

						2x6 Main Floor Ext. 		2x6x16 		194		1.1		16		3		41		$9.14		$374.74										16.00		656.00		2x4 Plates		BF/Hr		63		68		68		9.65

						2x4 Main Floor Int.		2x4x16 		385		1.1		16		3		80		$5.85		$468.00										10.67		853.33		2x4 Plates		BF/Hr		63		68		68		12.55

						2x4 Garage		2x4x16 		87		1.05		16		2		12		$5.85		$70.20										10.67		128.00		2x4 Plates		BF/Hr		63		68		68		1.88

						Bracing		2x4x12 		300		1		12		1		25		$4.19		$104.75										8.00		200.00		2x4 Plates		BF/Hr		63		68		68		2.94

																																														

																																														

										1190								190				$1,214.76																								32.07



				Studs												LF Wall*Mult														Studs

						Area Description		Stud Size		LF Wall		OC Spacing		Multiplier		# Pcs		$/Stud		Ext. Total												BF/Pc		BF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						2x6 Ext Walls		2x6x92-5/8		220		16" OC		1		220		$4.42		$972.40												8.00		1760.00		2x6 Studs		BF/Hr		110		125		125		14.08

						2x4 Int Walls		2x4x92-5/8		185		24" OC		0.75		139		$2.43		$337.77												5.33		741.33		2x4 Studs		BF/Hr		100		115		115		6.45

						2x6 Bath		2x6x92-5/8		35		24" OC		0.75		27		$4.42		$119.34												8.00		216.00		2x6 Studs		BF/Hr		110		125		125		1.73

						2x4 Garage Walls		2x4x116-5/8		55		16" OC		1		55		$3.64		$200.20												6.67		366.67		2x4 Studs		BF/Hr		100		115		115		3.19

						2x6 Main Floor Ext Walls		2x6x104-5/8		202		16" OC		1		202		$4.88		$985.76												9.00		1818.00		2x6 Studs		BF/Hr		110		125		125		14.54

						2x4 Main Floor Int Walls		2x4x104-5/8		196		24" OC		0.75		147		$2.90		$426.30												6.00		882.00		2x4 Studs		BF/Hr		100		115		115		7.67

																																														

																																														

										893						790				$3,041.77																										47.66



				Joists										Length*# Joists																Joists

						Area Description		Mat'l Descr.		Length'		#joists		LF		$/LF		Ext. Total														LF/1'		LF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						Exam 1 & reception		2-1/2" x 16" I-Joist 		25		8		200		$4.16		$832.00														1.00		200		16" Joists/Rim		LF/Hr		250		270		270		0.74

						Waiting		2-1/2" x 16" I-Joist 		16		4		64		$4.16		$266.24														1.00		64		16" Joists/Rim		LF/Hr		250		270		270		0.24

						Waiting & Restrooms		2-1/2" x 16" I-Joist 		23		3		69		$4.16		$287.04														1.00		69		16" Joists/Rim		LF/Hr		250		270		270		0.26

						Exam 2 & 3		3-1/2" x 16" I-Joist 		28		7		196		$4.65		$911.40														1.00		196		16" Joists/Rim		LF/Hr		250		270		270		0.73

																																														

																																														

										92				529				$2,296.68																												1.96



				Wall & Floor Sheathing												SF/P-SF*W														Wall & Floor Sheathing

						Area Description		Mat'l Description		SF		Panel SF		Waste		# Panels		$/Panel		Ext. Total												SF/Pc		SF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						Front Elev		4x10 x 3/8" OSB		782		40		1.05		21		$6.08		$127.68												40		840		Wall Sheathing		SF/Hr		130		150		150		5.60

						Rt Elev		4x10 x 3/8" OSB		645		40		1.05		17		$6.08		$103.36												40		680		Wall Sheathing		SF/Hr		130		150		150		4.53

						Lt Elev		4x10 x 3/8" OSB		645		40		1.05		17		$6.08		$103.36												40		680		Wall Sheathing		SF/Hr		130		150		150		4.53

						Rear Elev		4x10 x 3/8" OSB		690		40		1.05		19		$6.08		$115.52												40		760		Wall Sheathing		SF/Hr		130		150		150		5.07

						2nd floor		4x8 x 3/4" OSB T&G		1966		32		1.1		68		$9.98		$678.78												32		2176		T&G Floors		SF/Hr		150		160		160		13.60

																																														

										4728						142				$1,128.70																										33.33



				Roof Sheathing												SF(2D)/P-SF*W						#P(2D)*M								Roof Sheathing

						Area Description		Mat'l Description		SF (2D)		Panel SF		Waste		# Panels (2D)		Slope/12		Mult.		# Panels		$/Panel		Ext. Total						SF/Pc		SF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						Common Truss/Main Roof		4x8 x 1/2" OSB		4258		32		1.15		153.02		8		1.202		184		$5.71		$1,051.01						32		5888		Roof Sheathing		SF/Hr		160		180		180		32.71

						Front Garage Gable		4x8 x 1/2" OSB		364		32		1.15		13.08		10		1.302		18		$5.71		$102.82						32		576		Roof Sheathing		SF/Hr		160		180		180		3.20

						Outbuilding		4x8 x 1/2" OSB		225		32		1.15		8.09		10		1.302		11		$5.71		$62.83						32		352		Roof Sheathing		SF/Hr		160		180		180		1.96

																																														

																																														

																																														

										4847						174.19						213				$1,216.66																				37.87



				Rimboard												LF/Rim L'*W														Rimboard

						Area Description		Mat'l Description		LF of Rim		Rim Length'		Waste		# Pcs		$/Stick		Ext. Total												LF/Pc		LF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						2nd Floor Rim		1-1/8" x 16" x 20' Rim		315		20		1.05		17		$37.01		$629.17												20.00		340.00		16" Joists/Rim		LF/Hr		250		270		270		1.26

						1st Floor Rim		1-1/8" x 16" x 20' Rim		422		20		1.05		23		$37.01		$851.23												20.00		460.00		16" Joists/Rim		LF/Hr		250		270		270		1.70

																																														

																																														

										737						40				$1,480.40																										2.96



				Header Material																										Header Material

						Area Description		Mat'l Description		?		?		?		LF																BF/Pc		BF Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

																																		

																																		

																																		

																																		

																																		

																																		

																																		



				Trusses																										Trusses

						Description		UOM		$/Unit		Qty		Ext. Total																		X		No. Total		Operation		Prod. UOM		Low		High		Select Prod.		Ext. Hrs.

						Truss Package		LS		$1,350.00		1		$1,350.00																				33		Trusses 24'-40' Span		No./Hr		2		3		10		3.30

																																														

																																														

																																														

																																														

														$1,350.00																																3.30

																																		

				Equipment																										Labor Costs								Auto-populated Labor Hrs from Estimate Summary

						Description		UOM		$/Unit		# Hrs,Days		Ext. Total																		Crew Member		Allocation		$/Hr		Total Hrs		Ext. Total

						Crane Rental		Hrs		$200.00		3.3		$660.00																		Foreman		0.3		$31.00		164.98		$1,534.31

						Gradall Lift		Days		$350.00		2		$700.00																		Carpenter		2		$28.00		164.98		$9,238.85

																																								

																																								

																																								

																																								

														$1,360.00																														BF/LF/SF		Total BF/LF/SF

																																								$10,773.16



																				Estimate Summary

																				Total Project Hours				164.98

																				Material $				$11,948.28

																				Equipment $				$1,360.00

																				Labor $				$10,773.16

																				Total Estimate				$24,081.44



				Lumber Database																																																								Framing Crew		Time Alloc.		$/Hr

						Description		UOM		$/Unit		SF/BF/LF																		Description				UOM		$/Unit		SF/BF/LF																						Foreman		0.3		$31.00

																																																												Carpenter		2		$28.00

				Pressure Treated																										OSB Panels

						2x4x16 Pressure Treated		Pc		$5.79		10.67																				4x8 x 3/8" OSB		Sheet		$5.22		32																						Production Rates

						2x6x16 Pressure Treated		Pc		$8.35		16.00																				4x9 x 3/8" OSB		Sheet		$5.67		36																						Operation		Low Output		High Output		Prod UOM

																																4x10 x 3/8" OSB		Sheet		$6.08		40																						Tele Post		1.5		2.5		No./Hr

				2x4		2x4x8 		Pc		$3.06		5.33																				4x8 x 1/2" OSB		Sheet		$5.71		32																						2x3 Plates		50		54		BF/Hr

						2x4x10 		Pc		$3.66		6.67																				4x9 x 1/2" OSB		Sheet		$6.20		36																						2x4 Plates		63		68		BF/Hr

						2x4x12 		Pc		$4.19		8.00																				4x10 x 1/2" OSB		Sheet		$6.68		40																						2x6 Plates		90		95		BF/Hr

						2x4x14 		Pc		$4.89		9.33																				4x8 x 3/4" OSB T&G		Sheet		$9.98		32																						2x3 Studs		79		92		BF/Hr

						2x4x16 		Pc		$5.85		10.67																																																2x4 Studs		100		115		BF/Hr

						2x4x18 		Pc		$6.58		12.00																		LSL		1-3/4" x 9-1/2" LSL		LF		$1.56		1.39																						2x6 Studs		110		125		BF/Hr

						2x4x20 		Pc		$7.31		13.33																				1-3/4" x 11-7/8" LSL		LF		$1.98		1.73																						2x8 Built up Beam		150		260		BF/Hr

				2x6																												1-3/4" x 14" LSL		LF		$2.33		2.04																						2x10 Built up Beam		200		310		BF/Hr

						2x6x8 		Pc		$4.24		8.00																				3-1/2" x 3-1/2" LSL		LF		$2.04		1.02																						9-1/2" Joists/Fim		300		320		LF/Hr

						2x6x10 		Pc		$5.71		10.00																				3-1/2" x 5-1/2" LSL		LF		$2.56		1.60																						11-7/8" Joists/Rimi		280		300		LF/Hr

						2x6x12 		Pc		$6.58		12.00																				3-1/2" x 7-1/4" LSL		LF		$3.01		2.11																						14" Joists/Rim		268		288		LF/Hr

						2x6x14 		Pc		$7.67		14.00																				3-1/2" x 9-1/2" LSL		LF		$3.12		2.77																						16" Joists/Rim		250		270		LF/Hr

						2x6x16 		Pc		$9.14		16.00																				3-1/2" x 11-7/8" LSL		LF		$4.98		3.46																						20+": Joists/Rim		230		250		LF/Hr

						2x6x18 		Pc		$10.28		18.00																				3-1/2" x 14" LSL		LF		$7.14		4.08																						2x2 Blocking		12		25		BF/Hr

						2x6x20 		Pc		$11.42		20.00																		LVL		1-1/2" x 3-1/2" LVL		LF		$1.91		0.44																						2x4 Blocking		20		35		BF/Hr

				2x8																												1-1/2" x 5-1/2" LVL		LF		$2.04		0.69																						2x6 Blocking		25		45		BF/Hr

						2x8x8 		Pc		$6.12		10.67																				1-3/4" x 9-1/2" LVL		LF		$2.56		1.39																						2x8 Blocking		30		50		BF/Hr

						2x8x10 		Pc		$7.64		13.33																				1-3/4" x 11-7/8" LVL		LF		$2.93		1.73																						Trusses 24'-40' Span		2		3		No./Hr

						2x8x12 		Pc		$9.17		16.00																				1-3/4" x 14" LVL		LF		$4.22		2.04																						2x6 Rafters		65		120		BF/Hr

						2x8x14 		Pc		$10.70		18.67																				1-3/4" x 16" LVL		LF		$4.85		2.33																						2x4 Lookouts		30		50		BF/Hr

						2x8x16 		Pc		$12.49		21.33																				3-1/2" x 9-1/2" LVL		LF		$5.12		2.77																						2x4 Facia		30		50		BF/Hr

						2x8x18 		Pc		$14.05		24.00																				3-1/2" x 11-7/8" LVL		LF		$6.02		3.46																						2x6 Facia		35		60		BF/Hr

						2x8x20 		Pc		$15.61		26.67																				3-1/2" x 14" LVL		LF		$7.22		4.08																						T&G Floors		150		160		SF/Hr

				2x10																												3-1/2" x 16" LVL		LF		$8.33		4.67																						Wall Sheathing		130		150		SF/Hr

						2x10x8 		Pc		$7.77		6.67																		GluLam		5-1/8" x 9-1/2" GluLam		LF		$8.46		4.06																						Roof Sheathing		160		180		SF/Hr

						2x10x10 		Pc		$10.20		8.33																				5-1/8" x 11-7/8" GluLam		LF		$8.90		5.07																						Headers (Manufactured)		180		240		BF/Hr

						2x10x12 		Pc		$11.90		10.00																				5-1/8" x 14" GluLam		LF		$9.69		5.98																						Beams  (Manufactured)		230		280		BF/Hr

						2x10x14 		Pc		$13.89		11.67																				5-1/8" x 16" GluLam		LF		$10.71		6.83																						1/2" Ply Soffit		40		60		SF/Hr

						2x10x16 		Pc		$16.32		13.33																		Joists/Rim 																														Aluminum Soffit		40		60		SF/Hr

						2x10x18 		Pc		$18.60		15.00																		I-Joist		2" x 9-1/2" I-Joist 		LF		$2.33		1.00

						2x10x20 		Pc		$20.42		16.67																				2" x 11-7/8" I-Joist 		LF		$2.80		1.00

				2x12																												2" x 14" I-Joist 		LF		$3.89		1.00

						2x12x8 		Pc		$10.58		16.00																				2" x 16" I-Joist 		LF		$4.12		1.00

						2x12x10 		Pc		$13.22		20.00																				2-1/2" x 9-1/2" I-Joist 		LF		$2.44		1.00																						Rise		Run		Multiplier

						2x12x12 		Pc		$16.15		24.00																				2-1/2" x 11-7/8" I-Joist 		LF		$2.86		1.00																						0		12		1.000

						2x12x14 		Pc		$18.84		28.00																				2-1/2" x 14" I-Joist 		LF		$3.74		1.00																						1		12		1.003

						2x12x16 		Pc		$22.30		32.00																				2-1/2" x 16" I-Joist 		LF		$4.16		1.00																						2		12		1.014

						2x12x18 		Pc		$25.09		162.00																				3-1/2" x 9-1/2" I-Joist 		LF		$2.68		1.00																						3		12		1.031

						2x12x20 		Pc		$27.88		40.00																				3-1/2" x 11-7/8" I-Joist 		LF		$2.96		1.00																						4		12		1.054

				Studs (Fir S4S KD)																												3-1/2" x 14" I-Joist 		LF		$4.22		1.00																						5		12		1.083

						2x4x92-5/8		Pc		$2.43		5.33																				3-1/2" x 16" I-Joist 		LF		$4.65		1.00																						6		12		1.118

						2x4x104-5/8		Pc		$2.90		6.00																		Rim																														7		12		1.158

						2x4x116-5/8		Pc		$3.64		6.67																				1-1/8" x 9-1/2" x 20' Rim		Pc		$24.35		20																						8		12		1.202

						2x6x92-5/8		Pc		$4.42		8.00																				1-1/8" x 11-7/8" x 20' Rim		Pc		$28.20		20																						9		12		1.250

						2x6x104-5/8		Pc		$4.88		9.00																				1-1/8" x 14" x 20' Rim		Pc		$33.54		20																						10		12		1.302

						2x6x116-5/8		Pc		$5.61		10.00																				1-1/8" x 16" x 20' Rim		Pc		$37.01		20																						11		12		1.357

				Posts (#2&Btr Green DF)																										Stair Material																														12		12		1.414

						4x4x8 		Pc		$6.11		10.67																				1-1/4" x 11-7/8" OSL Stringer		Pc		$47.34

						4x4x10		Pc		$6.84		13.33																				12" x 12' Super Step Stair Tread		Pc		$12.99

						4x4x12		Pc		$7.57		16.00																				1" x 8" #2  KD Pine Riser		Pc		$6.94

						4x4x14		Pc		$8.30		18.67																		Deck Material

						4x4x16		Pc		$9.03		21.33																				Trex 5/4x6x12		Pc		$20.99																								Spacing		Multiplier

						4x4x18		Pc		$9.76		24.00																				Trex 5/4x6x16		Pc		$27.98																								12" OC		1.25

						4x6x8 		Pc		$19.04		16.00																				Trex 5/4x6x20		Pc		$34.98																								16" OC		1

						4x6x10		Pc		$20.50		20.00																				Trex Rim 1x12x12		Pc		$48.78																								19.2" OC		0.9

						4x6x12		Pc		$21.96		24.00																		Hardware/Misc.																														24" OC		0.75

						4x6x14		Pc		$23.42		28.00																				5/8x3" Sq Washer		Ea		$0.86

						4x6x16		Pc		$24.88		32.00																				5/8 Hex Nut		Ea		$0.21

						4x6x18		Pc		$26.34		36.00																				5/8 Flat Washer		Ea		$0.21																								Stick length				Waste

						6x6x8 		Pc		$23.42		24.00																				3-1/2"x50' Foam Sill Seal		Roll		$2.74																								8				1

						6x6x10		Pc		$24.88		20.00																				5-1/2"x50' Foam Sill Seal		Roll		$3.41																								10				1.05

						6x6x12		Pc		$26.34		36.00																				MD400 29 oz Constr. Adhesive		Tube		$1.95																								12				1.1

						6x6x14		Pc		$27.80		42.00																				H1				$0.56																								14				1.15

						6x6x16		Pc		$29.26		48.00																				H2-5				$0.00																								16				1.2

						6x6x18		Pc		$30.72		54.00																																																18				1.25

																																																												20

																																																												24
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Planning and Scheduling

« Sound similar
* However, they are different tasks

D




Planning

* Must be done first
» “Big picture” concepts

* Decisions on how a project
IS to be built

D




Scheduling

* “Nuts and bolts™ of project management

« Work items broken down into individual tasks (Work
Breakdown Structure)

* Apply crew sizes, productivity rates, and quantities to
each task to develop durations

 |ldentify equipment needed to support the task
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Iterative Process

* Planning and scheduling are iterative tasks
 If schedule doesn’t meet owner’s milestones, the
plan must change:
— Crew sizes adjusted
— New work methods selected
— Ways to improve productivity identified

TRy Ry TR

ﬁlTERATION%ﬁ ITERATION ITERATION%
& 1 2 K 3 J
A inipSen) iy

555555555555555555555555555
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Project Staffing

« Importance of people in the construction process
« Construction is based on relationships:
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Self-Performed Work

 Done by a company’s own personnel

* Advantages:

— Contractor has more direct control of when and how
work is done

— Contractor either keeps the markup that a sub would
have added or has a lower bid price

— Contractor keeps own forces busy
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Subcontracted Work

« Contractor hires a specialty contractor to perform a
specific area of work
* Advantages:

— Contractor can take on more projects since fewer of
own personnel are busy

— A specialty may be able to complete the work
more cheaply

— Spreads around risk of project to other contractors
— Specialization
— Reduced schedule
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Managing Subcontractors

» Subcontractors both share risk with a general
contractor and add to it:

— Safety issues
— Financial problems
— Personnel problems
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Quantity Survey

« Detailed takeoff from plans and specifications

* Quantities are usually measured or estimated
from plans

» Specifications provide more detailed information
than can be given on drawings
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Information in Specifications

* Acceptable manufacturers

« References (ASTM standards, ANSI, etc.)
« Quality levels

* Accessories

» Acceptable methods for installation
(for some materials)
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Tradeoffs in Methods of

Construction

* Very frequently a contractor has choices with regard
to the exact methods used to build a building

» Usually methods requiring less labor
have a higher material or equipment cost
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Material Costs

« Usually material costs come from vendors

« Costs may be in two forms:

— Unit price: price per given quantity ($/cubic yard or
$/square foot or $/each)

— Lump sum: price for a given quantity

— Pros & Cons
* Vendor quotes usually have expiration dates
Description uom S/Unit Qty Total
4000 PSI Concrete Footing CY 5118 85.5 $10,089
4001 PSI Concrete Footing LS $10,089 1 $10,089
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Productivity

« Definition: the rate of production by labor forces in
the field

« Estimators must make assumptions about how
much work can be done by a given crew in a given
time frame

* Necessary factor in developing a schedule
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Productivity Tables

Production Rates
Low High  Prod

Operation Output Output UOM
2x3 Plates 50 54 BF/Hr
2x4 Plates 63 68 BF/Hr
2x6 Plates 90 95 BF/Hr
2x3 Studs 79 92 BF/Hr
2x4 Studs 100 115 BF/Hr
2x6 Studs 110 125 BF/Hr
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Field Productivity

« Some of the reasons for poor field productivity:
— Poor supervision
— Unavailability of materials
— Unsafe work conditions
— Need to redo work already completed
— Unavailability of tools or equipment
— Lack of communication
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Field Prod uctivity (cont’d.)

* Impact of long-term overtime (several weeks
of ten hours/day) on worker productivity:
— Workers are tired
— Workers tend to slow down with lack of rest
— Costs per unit of work increase
— Workers are more likely to become injured

— Overtime hours may be “shared” per union trade
work rules (a different worker picks up the work

task for the O.T. hours)
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\Weather-Related

Productivity Issues

Extreme cold
Extreme heat
Rain, wind, and snow

Solutions:

— Temporary enclosures

— Temporary heat / cooling

— Increased frequency of breaks
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Labor is NOT a Commodity

* Money, materials, and time all need management
* People need leadership
« Craft workers are not commodities

 Craft workers have choices about where to work and
whom to work for
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Project Management

and Productivity

* High productivity does not just happen by chance; it
IS the result of planning

* Productivity is a function of management, both good

“ 00

Manufacturing Construction

D




Labor Productivity

Poor Productivity

Construction & Non-Farm Labor Productivity Index (1964-2003)
Constant $ of contracts/workhours of hourly workers
Sources: US Dept. of Commerece, Bureau of Labor Statistics
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Labor Productivity

Lack of supervision
Lack of coordination
Insufficient mat'ls
Poor jobsite layout
Lack of proper tools
Congested work area
Poor housekeeping
Unsafe conditions
Excessive moving labor
Adverse weather
Poor lighting

- §

Poor heating/ventilation
Tardiness/absenteeism
Uncontrolled work hrs/breaks
Proximity of parking, water restrooms
High turnover

Poor training

Untimely decisions by mgmt
Bad attitudes

Poor use of shifts/overtime
Construction mistakes
Changes
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The Role of Management

Management should remove barriers to worker
productivity

Management should consistently enforce
standards

Management should also recognize good work
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Material Handling Rules

« Always move mat’l w/ least expensive labor possible

» Deliver mat’l as close as possible to the location of install
« Deliver mat'l to its location with delivery people

» Deliver from the truck to the install location (if possible)

* Avoid moving mat’l more than once

« Anticipate equip needs for entire project — ensure
availability
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Material Handling Rules

« Select optimum equip for moving matl
— Consider cost, availability, capacity, safety, quantity of mat’l, access
to point of use, provide delivery routes, coordinate deliveries
« Place equip in install location (early if necessary)

« Mat'l storage should be systematic
— Coordinate shop drawings and fabrication with supplier
— Establish areas for delivery of each major matl
— Sort the mat’l upon delivery
— Allow adequate spec for sorting and storing waste
— Protect storage mat'l (as necessary)

— Example: Tilt-up
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Site Constraints
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Site Constraints

» Point of delivery considerations
— Optimal traffic patterns
— Delivery vehicle size/turning radius
— Accessibility for loading equip
— Queuing area for waiting vehicles
» Concrete trucks
» Location of temp facilities
— Storage trailers, temp offices, etc.
« Large site considerations
— Temp fencing
— Temp/haul roads
— Extra lifting/hauling equip (hauling from distant storage areas)
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Site Storage
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Site Storage
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Equipment Selection

* For major pieces of equipment, this should be an
early step in estimating and project planning

* Equipment selection determines capabilities and
rates of work (equipment productivity)

 Also affects jobsite safety:
— Use less “muscle” and more equipment
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Equipment Cost Estimating

* Ownership cost:
— Costs to own
— Cost to rent
— Cost to lease
* QOperating cost:
— Hourly costs: fuel, repairs, grease, lubricants
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Rent vs. Own vs. Lease

* Ownership advantages:
— Control of equipment; always yours to use
— An asset for company net worth
— Can be depreciated for tax purposes
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Rent vs. Own vs. Lease

* Renting Advantages:

— Best for short-term use, such as when an owned
piece of equipment breaks down

— Useful for highly specialized equipment
that is needed infrequently or for only short time
periods

— Someone else is responsible for maintenance and
repair
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Rent vs. Own vs. Lease

* Leasing Advantages:
— Usually cheaper than renting
— Useful for a long-term need

— Someone else is usually responsible for maintenance
and repair

— Allows a contractor to “try out” a new piece of
equipment before making a large investment to buy it
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Equipment Cost Rates

« What is best means of projecting the cost of an item
of equipment to be used on a future project?

— Past historical equipment cost and production records

* Why is production an important part of determining
equipment cost?

— Use equipment efficiently to operate at lowest cost
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Equipment Production Rates

In regard to equipment production rates, what is
meant by a “50-minute hour”?

Efficiency Factors:

A * Operator Skill (.9)
‘ « Machine Avail (.95)

* Gen. Oper. Efficiencies (.83)
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Project Overhead vs.

General Overhead

* Overhead expenses are costs that do not pertain to
any given construction work item but are
nevertheless necessary for the ultimate completion
of the job

* Two types — project and general

— Project: costs incurred at the project site

— General: cost incurred by the general contractor in
support of the company’s overall construction
program

— Examples...
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General Overhead

Salaries of non-project personnel

* Facilities, utilities, taxes, insurance
Marketing and promotion

Operations (supplies, professional fees)
* Financing (interest on loans)
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Project Overhead

* Project Manager’s salary

* Superintendent’s salary

* Job trailers

* Temporary utilities

* Cost items that can be identified with a specific

project, but not with a specific work item on that
project
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Risk and Margin

* Risk is capital that is being used to obtain a
financial gain

* Risk means that the capital could be lost

* Margin (or profit) is a business’s anticipated
financial gain as the result of taking a risk
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Risk and Margin (contd.)

 If a company takes on more risk, there should be
the potential to make more profit

 However, there will also be more potential to lose
money

« Companies should always get paid to take on risk
* Managing risk is necessary to stay in business
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Margin vs. Markup

Are they the same?
Which calculation makes more?

Mar"léup

Gross Protit

= Markup kit

Cost of sales

* Margin is always greater than markup
Google search: Margin vs. Markup
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Markup Components

Profit, sometimes called margin, is the final contract
cost minus all project costs

Markup is usually added to an estimate as a
percentage of total cost after all costs are identified

However, profit on the project is not the same as profit
for the company because of general overhead

Markup = project profit + general overhead
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Bidding

Giving an owner a price to do a set amount of work
— Work is usually detailed in plans and specifications

Normally done in competition with
other contractors

Bidding is the business part of getting work for a
construction company
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Bidding

- ‘ & . To bid, or not to bid,
P (‘ that is the question.

e Billy-bob Shakespeare
.' .

« When should we bid? When should we not bid?
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Decision to Bid

The contractor’s decision to bid depends on the bidding climate
What is meant by “bidding climate™?

The bidding climate is affected by:

— Bonding capacity considerations

— Location of project

— Severity of contractual terms (contractor responsibilities and liabilities)
— Owner’s financial status

— Project’s architect/engineer

— Nature and size of project as it relates to company experience and
equipment

— Labor conditions and supply

— Completion date
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Preparing a Bid

* Preliminary considerations

— Become familiar with:
* |Instruction to bidders
* Proposal form
» Alternates
« General and supplementary/special conditions
« Drawings and specifications (addenda)

— Pre-bid meeting (in-house)

— Pre-bid meeting (with owner)
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Preparing a Bid (contd.)

« Jobsite visit:

— Observe jobsite-specific conditions that must be covered
in the bid (site access, logistics)

* Bid invitations

« Quantity surveys (takeoffs):
— Unit-price project (A/E’s #'s vs. contractor’s)
— Experience needed to do quantity surveys?

— General contractor’s cost estimate of
own work
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Bid Components

« Material costs — anything that becomes a part of the
finished structure
* Direct labor costs:
— Basic wage rates of the labor categories
— Production rate that applies to the work type
— The largest areas of uncertainty

— Where is the most reliable labor productivity
information to be found?
 Historical cost data
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Bid Ethics

* What is meant by:
— Bid shopping
— Bid peddling
— Bid rigging

D




The Bidding Period

 Why is a reasonable bidding period important?
— An accurate bid requires adequate time

— Too little time to bid results in contractors either
not bidding or bidding too high

— Result of “rushed” or “quick” bids is NOT
a lower price

— When unsure, contractors add contingency
money to their bids
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Subcontracts

« What if a subcontractor’s bid is substantially lower
than that of any other subcontract for a particular
area or unit of work within the project?

— What should the prime contractor do in this case?

« What happens if a prime contractor uses that same
subcontractor for most, if not all, of its projects that
are bid competitively?
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Post-bid Reviews

 After the bids are announced, hold a post-bid
evaluation and review, whether or not you are the
low bidder

* Identify any mistakes or reasons why the bid was
too high or too low

* If you are the low bidder, your estimate must be
converted into a job-costing report to track actual
cost vs. estimated cost
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Project Conception:
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PROJECT
MANAGEMENT

« Scope, schedule and budget must be linked

*Schedule and budget are derived from scope
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Scope

* Must be defined first (AE — what, why; Context — where,
when; Process - how).
— Operational criteria
— Size
— Aesthetics
— Features
— Quality
— Maintainability, operational cost

« Must be defined by the owner, but:

— Many owners need assistance from designers and contractors in
defining scope

— Some owners do not have adequate budget resources, and you
must be able to politely determine their ability to fund the project
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How to Scope a Project

« Site visit

* As-built drawings

* Plans & specifications (construction docs, project manual)
* Ask questions

* Vendor input

« “Build it before you build it”
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Contingency “Allowance”

« Every estimate prior to the completion of detailed design
MUST include a contingency

« Contingency should be included to account for risks and
uncertainty

« Contingency is NOT intended to cover omissions in the
estimate due to estimator laziness or incompetence

« The magnitude of the contingency is determined from an
evaluation (risk analysis) of risk and uncertainty, but the end
result is often based upon experience and “gut feelings”
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Value Engineering

* A process by which the project team looks for
ways to reduce the project cost without
sacrificing project quality

* Results in changes to the contract documents
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Other Uses of

Value Engineering

« A process by which an owner gets more value for
the money
 Examples:

— Higher-quality windows that use less energy over the
life of the building

— Durable finishes such as tile or terrazzo floors in
place of carpet
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Contract Changes

Change in construction projects is expected

Changes can be generated by the owner, architect, or
contractor

Dealing with changes is an important task for project
managers

Changes should be estimated and priced like any other
part of the job

All parties need to agree to the change order’s impact on
scope, price, and time

Should we proceed without documentation?

H ESTIMATING AND JOB COSTING 103



Why Do Owners Want

Project Changes?

» Certainly designers and constructors DON'T

 Why do changes occur?

— Project life cycle from design to move-in can be very
long

— Owners are indecisive

— Owner’s needs can change during the design and
construction processes

— Many owners are not adept at looking at black and
white 2-D plans and visualizing the 3-D final product

H ESTIMATING AND JOB COSTING 104



Cardinal Change

Drastic changes to the work

Could be one single item

Could be the accumulation of many smaller items
Will require significant contract modification

Could be drastic enough that work needs to halt
until after exact changes are worked out
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Constructive Change

« Change that affects contract dollar amount and/or
project schedule

* Work can still proceed

« Sometimes there are disagreements over price,
time, and/or justification
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Minor Change

* Does not impact project cost
* Does not impact construction schedule

» Usually simple, such as changing
paint color
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Necessity of Documentation

« Always get it in writing! If not, it never happened

* To avoid problems later, carefully document what
was asked for and who directed the change

* Minor changes can become constructive changes

« Constructive changes can develop into cardinal
changes
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Dealing with

Changing Conditions

* The contractor should either ask for or generate a

change order as soon as he/she has encountered a
need for one

* Many contracts require written notification and
approval before proceeding with the work

— What if you are asked to proceed without written approval?
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Acceleration

« Speeding up the construction schedule and
contract time

» Usually accomplished by working:
— Longer hours
— Multiple shifts
— Weekends
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Constructive Acceleration

» Constructive acceleration happens due to one of
the following:

— An owner refuses to grant a time extension for
delays

— The scope of a project has been increased without
an extension of time
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