08-Project Controls S-Curve Module
Example Exam Questions

You can ask exam questions on two levels.  Given a typical set of data, can the student draw the chart and arrive at the answer using the correct procedure?  Given the answer, can the student interpret the results in a simplistic way?  Can the student work the problem backwards, given some of the data and the correct answer?

Standard Level 2 Problem

Given the following set of planned and actual cost and schedule data (in percents), plot the S-Curves and answer the following questions.
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1. What is your schedule variance (ahead or behind)?  Express your answer to the nearest tenth of a month.

2. What is your cost variance (over or under)?  Express your answer to the nearest dollar.

3. What would be your plan for getting back on schedule and budget, if any action is required at all?

About 60% get this problem correct.  I do take off for failure to draw the lines and label the curves, etc. The major problem is plotting the curves correctly.  Students know that I always ask a very similar problem and  there are plenty of old exams floating around.

An Example Level 3 Problem.

An estimate of project status at week 14 reveals that the project is 2 weeks behind schedule and that 55% of the budget has been spent.  Use the Planned S-Curves on the following page to estimate work actually in place.  (Yes, you DO have all the information that you need.  I just asked the problem backwards.)  Then, determine by how much the project is over (or under) budget, based upon the work in place?
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Success rate on this problem has been less than 50%.  The standard mistake is to start off backwards – misplace the ending as-built point.

An Example Linear Model Control Program
The plans call for pouring a 120,000 sq-ft floor slab in 6 weeks.  You are the PM for the concrete slab sub-contractor. You have estimated that it will take 1,200 crew hours to complete the work and that your costs are $100 per hour.  At the end of 2 weeks, you make a progress check.  Based upon your figures, you have placed 55,000 sq-ft, and have expended 500 crew-hours.

What is the current project status, in terms of weeks and dollars?

What will be the status of the project when it is complete, in terms of weeks and dollars?

How much faster (slower) should you work (in terms of square-feet per week) to finish exactly on schedule?

Assuming that you adjusted the work rate at the check point, what is the status of the job 1-week later?
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Chart1
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Cashflow

				Problem #1: Project Cashflow (30)

												I		r		p

												12.00%		10%		10%

						Months

						1		2		3		4		5		6		Totals

				Direct Cost		$   20,000		$   30,000		$   20,000								$   70,000

				Indirect Cost		$   5,000		$   5,000		$   5,000								$   15,000

				Total Cost		$   25,000		$   35,000		$   25,000		$   - 0						$   85,000

				Mark Up		$   2,500		$   3,500		$   2,500		$   - 0						$   8,500

				Retainage		$   2,750		$   3,850		$   2,750		$   - 0						$   9,350

				Net Billable		$   24,750		$   34,650		$   24,750		$   - 0						$   84,150

				BOM Overdraft		$   - 0		$   25,000		$   35,500		$   26,205		$   1,717				$   88,422

				Monthly Cost		$   25,000		$   35,000		$   25,000		$   - 0		$   - 0				$   85,000

				Interest Cost		$   - 0		$   250		$   355		$   262		$   17				$   884

				Payment Received		$   - 0		$   24,750		$   34,650		$   24,750		$   9,350				$   93,500

				EOM Overdraft		$   25,000		$   35,500		$   26,205		$   1,717		$   (7,616)				$   80,806



Complete the Cashflow table shown below and answer the following questions.  Asume that the nominal annual interest rate is 12%, retainage is 10%, and mark up is 10%.  Assume that bills are submitted in the month following the month in which the costs occurred and that payment is received the next month; that is, costs for month 1 are billed in month 2, and payment is received in month 3. Assume that retainage is returned with the final monthly payment.



Cashflow (2)

				Problem #1: Project Cashflow (30)

																I		r		p

																9.00%		10%		10%

						Months

						1		2		3		4		5		6		7		8		Totals

				Direct Cost		$   10,000		$   20,000		$   30,000		$   30,000		$   10,000

				Indirect Cost		$   5,000		$   5,000		$   5,000		$   5,000		$   5,000

				Total Cost

				Mark Up

				Retainage

				Net Billable

				Payment Received

				Over Draft

				Interest Cost



Complete the Cashflow table shown below and answer the questions on the last page.  Asume that the nominal annual interest rate is 9%, retainage is 10%, and mark up is 10%.  Assume that bills are submitted in the month following the month in which the costs occurred and that payment is received the next month; that is, costs for month 1 are billed in month 2, and payment is received in month 3. Assume that retainage is returned with the final monthly payment.



Linear

		

																										Estimate:								sq-ft		hrs

																												6.0		Months - planned schedule (PS)		6.00		120,000		1,500		Planned

																												120,000		sq-ft of floor - planned work (PW)		2.00		70,000		850		Actual

																												1,500		hrs - planned cost (PC)		2.00		40,000		500		Planned

																																3.50		1.50		Ahead

																										Actual:						3.50				875		Planned

																												2.0		Months - Check Point (AS)		2.00		Under		25

																												70,000		sq-ft placed - actual work (AW)		3.43				1,457		Finish

																												$   850		hrs worked - actual cost (AC)
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S-Curve

		Problem #3: S-Curves, Page 3												Problem #3: S-Curves, Page 1

				Planned				Actual

				Plan-$		Plan-Work		Act-$		Act-Work

		0		0.0%		0.0%		0.0%		0.0%

		1		2.5%		2.5%		3.1%		2.0%

		2		3.8%		3.8%		4.7%		3.0%

		3		5.0%		5.0%		6.3%		4.0%

		4		11.0%		11.0%		13.8%		8.8%

		5		17.0%		17.0%		21.3%		13.6%

		6		23.0%		23.0%		28.8%		18.4%

		7		29.0%		29.0%		36.3%		23.2%

		8		35.0%		35.0%		43.8%		28.0%										.

		9		41.0%		41.0%		51.3%		32.8%

		10		47.0%		47.0%		58.8%		35.0%

		11		53.0%		53.0%		65.0%		40.0%

		12		60.0%		60.0%

		13		65.0%		65.0%

		14		71.0%		71.0%

		15		77.0%		77.0%

		16		83.0%		83.0%

		17		89.0%		89.0%

		18		95.0%		95.0%

		19		97.5%		97.5%

		20		100.0%		100.0%

								25%		-20%



The plans call for pouring a 120,000 sq-ft floor slab in 6 weeks.  You are the PM for the concrete slab sub-contractor. You have estimated that it will take 1,500 crew hours to complete the work and that your costs are $100 per hour.  At the end of 2 weeks, you make a progress check.  Based upon your figures, you have placed 70,000 sq-ft, and have expended 850 crew-hours.

From the points shown on the chart, plot and label the linear control lines for the planned work and labor hours (solid line) and actual work and labor-hours expended (dashed line).
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Exp val

		

				Category		%		$		Exp $

				Leads		5%		5,000,000		250,000

				Proposals in Progress		15%		1,000,000		150,000

				Proposals  Submitted		30%		1,500,000		450,000

				Proposals in Negotiation		70%		500,000		350,000

										1,200,000

				Remaining Backlog						400,000

				Burn Rate						100,000

				Months						16





Sheet1

						Months

						1		2		3		4		5		6		Total

		Cost				5,000		10,000		10,000								25,000

		Mark Up		10%		500		1,000		1,000								2,500

		Total				5,500		11,000		11,000								27,500

		Retainage		10%		550		1,100		1,100								2,750

		Billable				4,950		9,900		9,900								24,750

		BOM Overdraft				0		5,000		10,100		10,351		653		(1,992)		<<-- Net Profit

		Interest		1%		0		50		151		203		106				509

		Cost				5,000		10,000		10,000		0		0

		EOM Overdraft				5,000		15,050		20,251		10,553		759

		Less: Income				0		4,950		9,900		9,900		2,750				27,500

		BOM Overdraft				5,000		10,100		10,351		653		(1,992)

		Notes:

		Interest is calculated on the End of Month Overdraft.

		Bills covering the month's expenses are submitted by the 10-th of next the month

		Payment is received on the first day of the month following the month

		in which the bill was submitted.
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Sheet1

		

						Work-Sq-FT				Cost $'s

				Month		Plan		Actual		Plan		Actual

				0		0		0		0		0

				1		5		6		5		4

				2		15		17		15		13

				3		25		29		25		21

				4		35		40		35		30

				5		45		50		45		45

				6		55		60		55		60

				7		65				65

				8		75				75

				9		85				85

				10		90				90

				11		95				95

				12		100				100
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