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Team Members

Site
Development

Matthew Brimeyer - Project Manager Alexis Morales-Foote

Structural
Rehabilitation

Carson Schuler - Project Manager Caden Fedeler Samantha Olson
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Client Information and Site History

* Bonnie Mitchell
* Director of the Jackson County Historical Society

* David Heiar
* Jackson County Economic Alliance

- e LY 5 - 1
. - X - - 4




Project Scope ol
Flood Control / - N i : 5 cre .
Water Management ) R

)
I

i Trail Design

.
P
N

o
o

pEmEsly Rock Crusher
1 @ Stabilization
/ X, '
Y
/
..f
Zy Retaining Wall /
Soil Nailing Plan
2/ SN — >

Parking Lot Design

P - £







Flood Control Plan

Culvert Detail

Flap Gate Detail /

o
C

D




Drainage Cost Details

Culvert Installation Cost

ltem Unit Unit Price Quantity Cost
Pipe Installed by Trenchless
Construction LF S 750.00 80.0 S 60,000.00
Corrugated Pipe Culvert 12
in. Dia LF 5 40.00 80.0 S 3,200.00
Apron: Metal, 12 in. Dia. EACH 5 490.00 2 5 1,000.00 .
Gate: Qutlet Control, Flap, CO n St r u Ct I O n S u thta I
12in. EACH 5 800.00 15 800.00
Culvert Total Cost Est. $ 65,000 — $7 8 800

- ’
EarthWorks Cost

ltem Unit Unit Price Cuantity Cost
Clearing and Grubbing ACRE S  2,848.73 0.2 $ 600.00
Cut/Fill CY 5 22.57 580.0 S 13,000.00
Hydraulic Seeding ACRE S 1,035.39 0.2 § 200.00
Landscaping Total Cost Est. 5 13,800
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Lighting

STANDARD
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Tl Material Cost Estimate
Item Unit Unit Price  Quantity Cost

Clearing and Grubbing ACRE § 2,843.73 0.4821 § 1,375.00

Cut/Fill cYy $ 22.57 2843 S 64,000.00

e Soil Compaction cY § 0.55 1928 $ 1,050.00

. g Granular Subbase SY S 8.06 133446 S 10,800.00
9 § | 6"PC SY $ 50.46 133446 $ 67,500.00
g L § g 7" Asphalt TON § 51.11 525.50 S 26,900.00
2 g 2 Topsoil cY $ 622 48150 $  3,000.00
5 8 Hydraulic Seeding ACRE $ 1,035.39 06 $ 620.00
g = Pavement Marking STA § 14.58 26 S 38.00
Lighting EACH S 1,600.00 40 S 6,400.00

Removal of Lighting EACH $ 700.00 10 §$ 700.00

Option 1 PCC $ 155,500

Option 2 Asphalt S 115,000

Option 3 Gravel S 88,000




Parking Lot

		project:		Keokuk Recreational Trail

		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,373.35				$   1,375



		Excavation - Class 10

		cut/fill		CY		$   22.57		2843		$   64,166.51				$   64,000



		Soil Compaction		CY		$   0.55		1928		$   1,060.40				$   1,050				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$   8.06		1334.46		$   10,755.75				$   10,800

		Pavement

		6" pcc		SY		$   50.46		1334.46		$   67,336.85				$   67,500

		7" asphalt		TON		$   51.11		525.5		$   26,858.31				$   26,900

		12" Gravel		SY		$   8.06		1334.50		$   10,756.07				$   10,800												GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$   6.22		481.50		$   2,994.93				$   3,000

		Lighting 		EACH		$   1,600.00		4.00		$   6,400.00				$   6,400

		Removal of lighting		EACH		$   700.00		1.00		$   700.00				$   700

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   621.23				$   620

		Pavement Marking		STA		$   14.58		2.6		$   37.91				$   38



		Option 1 PCC								$   155,446.94				$   155,500		Total

		Option 2 Asphalt								$   114,968.39				$   115,000		Total

		Option 3 Crushed Stone								$   88,110.08				$   88,000		Total

										0

		Clearing & Grubbing

				Area =		21000		sq ft

						0.4821		acres		43560 sqft/acre

		Excavation - Cut & Fill

				Cut		915		cy

				Fill		1928		cy

				Total		2843		cy

		Soil Compaction

				depth		0.5		ft

				volume		1928		cy		27 cf/cy

		Granular subbase

				depth		1		ft

				Area		12010.17		sq ft

						1334.46		sq yrds

				volume		12010.17		cf

				density		135		pcf

				weight		1621372.95		lbs

						810.69		tons

		Pavement

				6" pcc

				depth		0.5		ft

				volume		6005.085		cf

						222.4		cy

				Area		1334.46		sq yrds

				7"asphalt

				depth		0.5833		ft

				volume		7005.9325		cf

						259.5		cy

						525.5		ton

				Area		1334.46		sq yrds

				12" Gravel

				depth		1		ft

				volume		18015		cf

				Area		1334.46		sq yrds

		Top soil

				depth		0.5		ft

				area		26000		sq ft

				volume		13000		cf

						481.5		cy

		Seeding

				area		26000		sq ft

						0.60		acres

		Pavement Marking

				length		260		ft

						2.6		STA

		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2301-1033060

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080



		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,375.00

		Cut/Fill		CY		$   22.57		2843		$   64,000.00

		Soil Compaction		CY		$   0.55		1928		$   1,050.00

		Granular Subbase		SY		$   8.06		1334.46		$   10,800.00

		6" PC		SY		$   50.46		1334.46		$   67,500.00

		7" Asphalt		TON		$   51.11		525.50		$   26,900.00

		Topsoil		CY		$   6.22		481.50		$   3,000.00

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   620.00

		Pavement Marking		STA		$   14.58		2.6		$   38.00

		Lighting		EACH		$   1,600.00		4.0		$   6,400.00

		Removal of Lighting		EACH		$   700.00		1.0		$   700.00

		Option 1 PCC								$   155,500

		Option 2 Asphalt								$   115,000

		Option 3 Gravel								$   88,000

		Lighting Cost estimate

				Amount		4 poles





Trail

		project:		Keokuk Recreational Trail



		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$2,848.73		0.10		$296.36				$295



		Excavation - Class 10

		cut/fill		CY		$22.57		611.89		$13,810.36				$13,800



		Soil Compaction		CY		$0.55		139.41		$76.67				$77				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$8.06		835.60		$6,734.96				$6,725

		Pavement

		4" pcc		SY		$54.20		836.44		$45,334.99				$45,300

		4" asphalt		TON		$51.11		186.32		$9,522.65				$9,525

		6" class A Crushed Stone								 $                                       -  																GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$6.22		111.53		$693.69				$695

		Hydraulic Seeding								 $                                       -  

		Pavement Marking								 $                                       -  



		Option 1 PCC								$66,947.02				$67,000		Total

		Option 2 Asphalt								$31,134.69				$31,100		Total

		Option 3 Crushed Stone								$21,612.04				$21,600		Total









		Clearing & Grubbing

				area = length trail X width of ROW

				length =		503.52		ft

				width =		9		ft

				Area =		4531.68		sq ft

						0.104033058		acres		43560 sqft/acre



		Excavation - Cut & Fill

				Cut		203.8		cy						7.5406				10999.64

				Fill		408.09		cy						15.09933				4232.94

				Total		611.89		cy						22.63993				15232.58



		Soil Compaction

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft						Iowa DOT Design Manual 1B-4

				volume		3763.975		cubic ft		27 cf/cy

						139.4064815		cy



		Granular subbase

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft

				volume		3763.975		cf

				Area		7527.95		sq ft		835.60245		sq yrds

				density		135		pcf

				weight		508136.625		lbs

						254.0683125		tons

						835.60245		sq yrds

		Pavement

				4" pcc

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft

				volume		2484.2235		cf

						92.00827778		cy

				Area		836.4388889		sq yrds



				4"asphalt

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft		1 cy HMA = 2.025 ton

				volume		2484.2235		cf		186.316763		ton

						92.00827778		cy

				Area		836.4388889		sq yrds



				5" Crushed Stone

				length				ft

				depth				ft

				width				ft

				volume		0		cf

						0		cy

				Area		0		sq yrds



		Top soil

				length		1505.59		ft

				depth		0.5		ft

				width		4		ft

				volume		3011.18		cf

						111.5251852		cy



		Seeding		length				ft

				width				ft

				area		0		sq ft

						0		acres



		Pavement Marking

				length		0		ft



		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2511-7526004

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080



		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.10		$   295.00

		Cut/Fill		CY		$   22.57		611.89		$   13,800.00

		Soil Compaction		CY		$   0.55		139.41		$   77.00

		Granular Subbase		SY		$   8.06		835.60		$   6,725.00

		4" PCC		SY		$   54.20		836.44		$   45,300.00

		4" Asphalt		TON		$   51.11		186.32		$   9,525.00

		Topsoil		CY		$   6.22		111.53		$   695.00

		Option 1 PCC								$   67,000

		Option 2 Asphalt								$   31,100

		Option 3 Gravel								$   21,600





SUMMARY



				Material Cost Estimate

				Item		Quantity		Unit		Unit Price		Total

				Site Drainage





				Parking Lot

				Clearing and Grubbing		0.48		ACRE		$   2,848.73		$   1,375.00

				Cut/Fill, Excavation Class - 10		2843.00		CY		$   22.57		$   64,000.00

				Soil Compaction		1928.00		CY		$   0.55		$   1,050.00

				Granular subbase		1334.46		SY		$   8.06		$   10,800.00

				6" pcc		1334.46		SY		$   50.46		$   67,500.00

				7" asphalt		525.50		TON		$   51.11		$   26,900.00

				Top soil		481.50		CY		$   6.22		$   3,000.00

				Hydraulic Seeding		0.60		ACRE		$   1,035.39		$   620.00

				Pavement Marking		2.60		STA		$   14.58		$   38.00

				Lighting		4.00		EACH		$   1,600.00		$   6,400.00

				Removal of Lighting		1.00		EACH		$   700.00		$   700.00

				Option 1 PCC								$   155,500.00

				Option 2 Asphalt								$   115,000.00

				Option 3 Gravel								$   88,000.00

				Trail

				Clearing and Grubbing		0.10		ACRE		$   2,848.73		$   295.00

				Cut/Fill, Excavation Class - 10		611.89		CY		$   22.57		$   13,800.00

				Soil Compaction		139.41		CY		$   0.55		$   77.00

				Granular subbase		835.60		SY		$   8.06		$   6,725.00

				4" pcc		836.44		SY		$   54.20		$   45,300.00

				4" asphalt		186.32		TON		$   51.11		$   9,525.00

				Top soil		111.53		CY		$   6.22		$   695.00

				Option 1 PCC								$   67,000.00

				Option 2 Asphalt								$   31,100.00

				Option 3 Gravel								$   21,600.00



























																UPDATED:				Total Project Cost												before rounding

																				Component		Material		Construction Subtotal		Contingencies		TOTAL COST1				contingencies 		eng. admin		total cost

																				Drainage		⎯				$   - 0		$   500.00				$   - 0		$   500.00		$   500.00

																				Parking Lot		PCC		$   155,500.00		$   15,600.00		$   171,500.00				$   15,550.00		$   500.00		$   171,550.00

																						Asphalt		$   115,000.00		$   11,500.00		$   127,000.00				$   11,500.00		$   500.00		$   127,000.00

																						Gravel		$   88,000.00		$   8,800.00		$   97,500.00				$   8,800.00		$   500.00		$   97,300.00

																				Trail		PCC		$   67,000.00		$   6,700.00		$   74,000.00				$   6,700.00		$   500.00		$   74,200.00

																						Asphalt		$   31,100.00		$   3,100.00		$   34,700.00				$   3,110.00		$   500.00		$   34,710.00

																						Gravel		$   21,600.00		$   2,150.00		$   24,300.00				$   2,160.00		$   500.00		$   24,260.00

																				1. Total project cost is the sum of the construction subtotal, 10% contingencies, and $500 in engineering administration for each component.



































image1.png







image2.png

Table 2: Granular Material Densities

Material English
Granular Subbase 135 pcf
Granular Backfill 125 pcf
Granular Blanket 125 pcf
Granular Shoulders 140 pcf
Special Backfill (treatment) 140 pcf
Porous Backfill 120 pcf
Flooded Backfill 125 pcf
Class "A" Crushed Stone 140 pcf
Class "D" Revetment 110 pcf
Class "E" Revetment 105 pcf
Erosion Stone 120 pcf
Recycled Pavement 135 pcf
Macadam Stone 130 pcf
Crushed Concrete for use as Subbase 135 pcf
P.C.C. Pavement Broken for use as Class "E" Rip-Rap 120 pcf
Rolled Stone Base | 140 pef
Modified Subbase | 140 pef
Crushed Brick | 115 pef

Trench Foundation 127 pcf
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Prices From To Rounded to Nearest
$0.01 $5.00 $0.01
5.01 20.00 0.05
20.01 100.00 1.00
100.01 1,000.00 5.00
1,000.01 10,000.00 25.00
10,000.01 50,000.00 100.00
50,000.01 Up 500.00
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Material Cost Estimate
Item Unit Unit Price Quantity Cost
Clearing and Grubbing ACRE S 2,848.73 0.10 § 295.00
Cut/Fill CY S 22.57 611.89 S 13,800.00
Soil Compaction cY § 0.55 139.41 S 77.00
Granular Subbase SY S 8.06 835.60 S 6,725.00
4"PCC SY S 54.20 836.44 $ 45,300.00
4" Asphalt TON S 51.11 186.32 S 9,525.00
Topsaoil CY § 6.22 111.53 § 695.00
Option 1 PCC S 67,000
Option 2 Asphalt S 31,100
Option 3 Gravel S 21,600

8" SUBBASF

Existing Subgrade




Parking Lot

		project:		Keokuk Recreational Trail

		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,373.35				$   1,375



		Excavation - Class 10

		cut/fill		CY		$   22.57		2843		$   64,166.51				$   64,000



		Soil Compaction		CY		$   0.55		1928		$   1,060.40				$   1,050				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$   8.06		1334.46		$   10,755.75				$   10,800

		Pavement

		6" pcc		SY		$   50.46		1334.46		$   67,336.85				$   67,500

		7" asphalt		TON		$   51.11		525.5		$   26,858.31				$   26,900

		12" Gravel		SY		$   8.06		1334.50		$   10,756.07				$   10,800												GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$   6.22		481.50		$   2,994.93				$   3,000

		Lighting 		EACH		$   1,600.00		4.00		$   6,400.00				$   6,400

		Removal of lighting		EACH		$   700.00		1.00		$   700.00				$   700

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   621.23				$   620

		Pavement Marking		STA		$   14.58		2.6		$   37.91				$   38



		Option 1 PCC								$   155,446.94				$   155,500		Total

		Option 2 Asphalt								$   114,968.39				$   115,000		Total

		Option 3 Crushed Stone								$   88,110.08				$   88,000		Total

										0

		Clearing & Grubbing

				Area =		21000		sq ft

						0.4821		acres		43560 sqft/acre

		Excavation - Cut & Fill

				Cut		915		cy

				Fill		1928		cy

				Total		2843		cy

		Soil Compaction

				depth		0.5		ft

				volume		1928		cy		27 cf/cy

		Granular subbase

				depth		1		ft

				Area		12010.17		sq ft

						1334.46		sq yrds

				volume		12010.17		cf

				density		135		pcf

				weight		1621372.95		lbs

						810.69		tons

		Pavement

				6" pcc

				depth		0.5		ft

				volume		6005.085		cf

						222.4		cy

				Area		1334.46		sq yrds

				7"asphalt

				depth		0.5833		ft

				volume		7005.9325		cf

						259.5		cy

						525.5		ton

				Area		1334.46		sq yrds

				12" Gravel

				depth		1		ft

				volume		18015		cf

				Area		1334.46		sq yrds

		Top soil

				depth		0.5		ft

				area		26000		sq ft

				volume		13000		cf

						481.5		cy

		Seeding

				area		26000		sq ft

						0.60		acres

		Pavement Marking

				length		260		ft

						2.6		STA

		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2301-1033060

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080



		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,375.00

		Cut/Fill		CY		$   22.57		2843		$   64,000.00

		Soil Compaction		CY		$   0.55		1928		$   1,050.00

		Granular Subbase		SY		$   8.06		1334.46		$   10,800.00

		6" PC		SY		$   50.46		1334.46		$   67,500.00

		7" Asphalt		TON		$   51.11		525.50		$   26,900.00

		Topsoil		CY		$   6.22		481.50		$   3,000.00

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   620.00

		Pavement Marking		STA		$   14.58		2.6		$   38.00

		Lighting		EACH		$   1,600.00		4.0		$   6,400.00

		Removal of Lighting		EACH		$   700.00		1.0		$   700.00

		Option 1 PCC								$   155,500

		Option 2 Asphalt								$   115,000

		Option 3 Gravel								$   88,000

		Lighting Cost estimate

				Amount		4 poles





Trail

		project:		Keokuk Recreational Trail



		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$2,848.73		0.10		$296.36				$295



		Excavation - Class 10

		cut/fill		CY		$22.57		611.89		$13,810.36				$13,800



		Soil Compaction		CY		$0.55		139.41		$76.67				$77				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$8.06		835.60		$6,734.96				$6,725

		Pavement

		4" pcc		SY		$54.20		836.44		$45,334.99				$45,300

		4" asphalt		TON		$51.11		186.32		$9,522.65				$9,525

		6" class A Crushed Stone								 $                                       -  																GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$6.22		111.53		$693.69				$695

		Hydraulic Seeding								 $                                       -  

		Pavement Marking								 $                                       -  



		Option 1 PCC								$66,947.02				$67,000		Total

		Option 2 Asphalt								$31,134.69				$31,100		Total

		Option 3 Crushed Stone								$21,612.04				$21,600		Total









		Clearing & Grubbing

				area = length trail X width of ROW

				length =		503.52		ft

				width =		9		ft

				Area =		4531.68		sq ft

						0.104033058		acres		43560 sqft/acre



		Excavation - Cut & Fill

				Cut		203.8		cy						7.5406				10999.64

				Fill		408.09		cy						15.09933				4232.94

				Total		611.89		cy						22.63993				15232.58



		Soil Compaction

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft						Iowa DOT Design Manual 1B-4

				volume		3763.975		cubic ft		27 cf/cy

						139.4064815		cy



		Granular subbase

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft

				volume		3763.975		cf

				Area		7527.95		sq ft		835.60245		sq yrds

				density		135		pcf

				weight		508136.625		lbs

						254.0683125		tons

						835.60245		sq yrds

		Pavement

				4" pcc

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft

				volume		2484.2235		cf

						92.00827778		cy

				Area		836.4388889		sq yrds



				4"asphalt

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft		1 cy HMA = 2.025 ton

				volume		2484.2235		cf		186.316763		ton

						92.00827778		cy

				Area		836.4388889		sq yrds



				5" Crushed Stone

				length				ft

				depth				ft

				width				ft

				volume		0		cf

						0		cy

				Area		0		sq yrds



		Top soil

				length		1505.59		ft

				depth		0.5		ft

				width		4		ft

				volume		3011.18		cf

						111.5251852		cy



		Seeding		length				ft

				width				ft

				area		0		sq ft

						0		acres



		Pavement Marking

				length		0		ft



		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2511-7526004

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080



		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.10		$   295.00

		Cut/Fill		CY		$   22.57		611.89		$   13,800.00

		Soil Compaction		CY		$   0.55		139.41		$   77.00

		Granular Subbase		SY		$   8.06		835.60		$   6,725.00

		4" PCC		SY		$   54.20		836.44		$   45,300.00

		4" Asphalt		TON		$   51.11		186.32		$   9,525.00

		Topsoil		CY		$   6.22		111.53		$   695.00

		Option 1 PCC								$   67,000

		Option 2 Asphalt								$   31,100

		Option 3 Gravel								$   21,600





SUMMARY



				Material Cost Estimate

				Item		Quantity		Unit		Unit Price		Total

				Site Drainage





				Parking Lot

				Clearing and Grubbing		0.48		ACRE		$   2,848.73		$   1,375.00

				Cut/Fill, Excavation Class - 10		2843.00		CY		$   22.57		$   64,000.00

				Soil Compaction		1928.00		CY		$   0.55		$   1,050.00

				Granular subbase		1334.46		SY		$   8.06		$   10,800.00

				6" pcc		1334.46		SY		$   50.46		$   67,500.00

				7" asphalt		525.50		TON		$   51.11		$   26,900.00

				Top soil		481.50		CY		$   6.22		$   3,000.00

				Hydraulic Seeding		0.60		ACRE		$   1,035.39		$   620.00

				Pavement Marking		2.60		STA		$   14.58		$   38.00

				Lighting		4.00		EACH		$   1,600.00		$   6,400.00

				Removal of Lighting		1.00		EACH		$   700.00		$   700.00

				Option 1 PCC								$   155,500.00

				Option 2 Asphalt								$   115,000.00

				Option 3 Gravel								$   88,000.00

				Trail

				Clearing and Grubbing		0.10		ACRE		$   2,848.73		$   295.00

				Cut/Fill, Excavation Class - 10		611.89		CY		$   22.57		$   13,800.00

				Soil Compaction		139.41		CY		$   0.55		$   77.00

				Granular subbase		835.60		SY		$   8.06		$   6,725.00

				4" pcc		836.44		SY		$   54.20		$   45,300.00

				4" asphalt		186.32		TON		$   51.11		$   9,525.00

				Top soil		111.53		CY		$   6.22		$   695.00

				Option 1 PCC								$   67,000.00

				Option 2 Asphalt								$   31,100.00

				Option 3 Gravel								$   21,600.00



























																UPDATED:				Total Project Cost												before rounding

																				Component		Material		Construction Subtotal		Contingencies		TOTAL COST				contingencies 		eng. admin		total cost

																				Drainage		⎯				$   - 0		$   500.00				$   - 0		$   500.00		$   500.00

																				Parking Lot		PCC		$   155,500.00		$   15,600.00		$   171,500.00				$   15,550.00		$   500.00		$   171,550.00

																						Asphalt		$   115,000.00		$   11,500.00		$   127,000.00				$   11,500.00		$   500.00		$   127,000.00

																						Gravel		$   88,000.00		$   8,800.00		$   97,500.00				$   8,800.00		$   500.00		$   97,300.00

																				Trail		PCC		$   67,000.00		$   6,700.00		$   74,000.00				$   6,700.00		$   500.00		$   74,200.00

																						Asphalt		$   31,100.00		$   3,100.00		$   34,700.00				$   3,110.00		$   500.00		$   34,710.00

																						Gravel		$   21,600.00		$   2,150.00		$   24,300.00				$   2,160.00		$   500.00		$   24,260.00
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Table 2: Granular Material Densities

Material English
Granular Subbase 135 pcf
Granular Backfill 125 pcf
Granular Blanket 125 pcf
Granular Shoulders 140 pcf
Special Backfill (treatment) 140 pcf
Porous Backfill 120 pcf
Flooded Backfill 125 pcf
Class "A" Crushed Stone 140 pcf
Class "D" Revetment 110 pcf
Class "E" Revetment 105 pcf
Erosion Stone 120 pcf
Recycled Pavement 135 pcf
Macadam Stone 130 pcf
Crushed Concrete for use as Subbase 135 pcf
P.C.C. Pavement Broken for use as Class "E" Rip-Rap 120 pcf
Rolled Stone Base | 140 pef
Modified Subbase | 140 pef
Crushed Brick | 115 pef

Trench Foundation 127 pcf
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Prices From To Rounded to Nearest
$0.01 $5.00 $0.01
5.01 20.00 0.05
20.01 100.00 1.00
100.01 1,000.00 5.00
1,000.01 10,000.00 25.00
10,000.01 50,000.00 100.00
50,000.01 Up 500.00
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Kiln Platform - Layout




Kiln Platform - Design and Materials
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Kiln Platform - Design and Materials

Columns 6x6 DF#1
Joists 2x14 DF#1
Beams (#) 2x14 DF#1

[l . /I Column ‘

Beam ‘

Lo o

5%" A /4" ASTM A 36 STEEL KNIFE PLATE
T

H_-9/16" DIA, TYP.

1/2" HEAVY HEAD BOLT,

LBZB\ ASTM A 325
1/8

7

\1/4" ASTM A 36 STEEL BASE PLATE



Kiln Platform - Cost

Kiln Platforms

kem it Uni Price Quarntity Cost

Kiln Platform

ltem Cost
Glass 54,540.00
Decking 55,320.48
Handrails $8,360.00
Footing 5349.54
Framing 520,078.28
Construction $9,280.50

Bxb DFE1 BF 5 12.00 384 % 4 60800

2x14 DR BF 5 12.00 1100 5 13,200.00

Decking F $ 5347.00 30375 S 5,32047

Glass Pandl [10-6"%10-6") cT 5 4,540.00 1 S 454000
5lzss Framirg LF 45

3.5%3.5'wa" CY S 125.00 0L0E 5 113.50

#5 Rebar LF 5 2248 210 5 236.04

Handrails LF 5 B0.00 1045 % 836000

2x14 hangers [LUS210) o) I 184 B4 5 117.76

(2) 2%14 hangers (HUC Q2 10-2-505) T 5 422 12 5 50652

(3) 2%14 hangers (HUC Q2 10-3-505) T 5 4660 4 5 1B6.40

Stair hangers [LSSR210-22) T 5 2739 3 5 B217

Anchor rebar (4 &t each) LF 5 0.63 25 5 15.85

Set 3G epoxy [sold ing.5 0F) 0Z 5 2462 3328 5 5848

A36 Base Plates (1/2x1x12) cT 5 g5.00 10 5 B50.0:0

A36 KnFePlate (1 2xBx5.5) CT 5 44 57 10 5 44570

A307 1/2"x7" Hex Bolt T 5 2.12 &0 5 12720

A307 1/2" Hex Nut and Washer CcT 5 0.67 B0 5 40,20

Welds LF 5 70.00 10 5 TO0.00

Miscalaneous Construction - - - S 928050

TOTAL S 4B,900.00

Total Construction

$48,900.00




Kilns — Anchor Bolt Connection

12"x12"x0.25"
s —h STEEL BASE PLATE

#4 A708 GR. 60 REBAR W/
SET—3G HIGH-STRENGTH
EPOXY ADHESIVE

10.00

8.00

10.00

8.00

8.00

8.00




Kilns - Additional Loading Effects

steel
yielding

Flexural Sliding



Kilns — Side Grates

L[] L] |
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L[] L |
] L [ [ |
| | | [ | |
Grates / Side Openings

ltem Unit Unit Price  Quantity Cost
Clay Brick Masonry SF S 25.00 50 S 1,250.00
Welded Wire 2" Mesh (bundle) EA S 150.00 1 S 150.00
TOTAL $ 1,400.00




Retaining Wall - Existing Conditions
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Retaining Wall - Soil Nail Installation

Lateral Earth Pressure

20 40 80 100

Horizontal Pressure (psf)




Retaining Wall - Soil Nail Installation




Retaining Wall - Soil Nail Installation

| 1. Drilling | | 2. Nail Assembly
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Retaining Wall - Reinforcement

5. Decorative Caps | |

* K Kk K K Kk k[ T
* K Kk Kk K K —
A 2 2 R

Soil Nailing

Item Unit  Unit Price Qu?/nnt Cost

Grade 75 #10 Nail @ 27
ft

Star Anchor Plates EA $15.00 56 $840.00
TOTAL $23,300.00

EA  $400.00 56 $22,400.00




Rock Crusher Stabilization -
[dentifying Critical Members
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Rock Crusher Stabilization -

Replacing Posts and Footings

i N

BUILDING 1
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i

CONNECTION BATH

1, Decaying wood post

4. Replace with post in good condition

2. Attach temporary support

3. Cut off decaying section

5. Remove temporary support




BUILDING 1

Straightening Studs and Sistering Members

Rock Crusher Stabilization -
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Remove and replace
out-of-plane bracing

1 Remove and replace
thorizontal cross bracing




Bridge Stabilization

Rock Crusher and Bridge Stabilization

Iltem Unit Unit Price  Quantity Cost
TEMPORARY LUMBER Concrete cYy S 150.00 3.5 S 525.00
SRS Concrete removal Sy S 40.00 4 $ 160.00
/ \ # 4 Rebar LF S 2.55 200 S 510.00
8x8 DF#1 BF S 12.00 110 S 1,320.00
2x10 DF#1 BF S 12.00 60 S 720.00
4x4 DF#1 BF S 12.00 60 S 720.00
2x12 Pine BF S 8.00 12 S 96.00
2x4 Pine BF S 8.00 80 S 640.00
Stuctural Steel CWT S 360.00 30 S 10,800.00
TOTAL $ 15,500.00




Viewing Platform Inspiration




iewing Platforms Location and Design




Viewing Platforms Location and Design

Glass Etching Platforms
Item Unit Unit Price  Quantity Cost
4x4 Douglas Fir posts @ 12ft CT $31.00 g $248.00
2x4 Framing Lumber @ 4ft CcT 55.09 4 520.36
3-1/2" 16D Box Mail - 5 |b. Box CT 519.38 1 519.38
3/4 x 4 x 8 Plywood Sheathing CT 556.38 1 $56.38
1/2" Clear Acrylic Plexiglass
/ Y g cT $600.00 a $2,400.00
Sheet
’ 5/16" -18 x 2" Zince Grade 2
- CT 1.09 24 26.16
- Hex Bolt 3 3
]
! 5/16" -18 Blue Zinc Grade 2 Hex
i / CT $2.99 24 $71.76
Mut
TOTAL $2,900.00}




Construction Cost Estimate

Site Development

Component Material Construction Subtotal Contingencies TOTAL COST

Drainage - S 78,800.00 S 7,875.00 S 87,000.00
PCC S 155,500.00 S 15,600.00 S 171,500.00

Parking Lot Asphalt S 115,000.00 S 11,500.00 S 127,000.00
Gravel S 88,000.00 S 8,800.00 S 97,500.00

PCC S 67,000.00 S 6,700.00 S 74,000.00

Trail Asphalt S 31,100.00 S 3,100.00 S 34,700.00
Gravel S 21,600.00 S 2,150.00 S 24,300.00

1. Total project cost is the sum of the construction subtotal, 10% contingencies, and $500 in engineering administration for each
component.

Structural Rehabilitation

Component Construction Subtotal Contingencies Administration TOTAL COST
Rock Crusher and Bridge
e S 15,500.00 $ 1,600.00 S 3,100.00 S 20,200.00
Stabilization
Grates / Side Openings S 1,400.00 $ 200.00 S 300.00 S 1,900.00
Kiln Platforms S 48,900.00 S 4,900.00 S 9,800.00 S 63,600.00
Soil Nailing S 23,300.00 S 2,400.00 S 4,700.00 S 30,400.00
Glass Etching Platforms = S 2,900.00 S 300.00 S 600.00 S 3,800.00




Parking Lot

		project:		Keokuk Recreational Trail

		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,373.35				$   1,375



		Excavation - Class 10

		cut/fill		CY		$   22.57		2843		$   64,166.51				$   64,000



		Soil Compaction		CY		$   0.55		1928		$   1,060.40				$   1,050				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$   8.06		1334.46		$   10,755.75				$   10,800

		Pavement

		6" pcc		SY		$   50.46		1334.46		$   67,336.85				$   67,500

		7" asphalt		TON		$   51.11		525.5		$   26,858.31				$   26,900

		12" Gravel		SY		$   8.06		1334.50		$   10,756.07				$   10,800												GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$   6.22		481.50		$   2,994.93				$   3,000

		Lighting 		EACH		$   1,600.00		4.00		$   6,400.00				$   6,400

		Removal of lighting		EACH		$   700.00		1.00		$   700.00				$   700

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   621.23				$   620

		Pavement Marking		STA		$   14.58		2.6		$   37.91				$   38



		Option 1 PCC								$   155,446.94				$   155,500		Total

		Option 2 Asphalt								$   114,968.39				$   115,000		Total

		Option 3 Crushed Stone								$   88,110.08				$   88,000		Total

										0

		Clearing & Grubbing

				Area =		21000		sq ft

						0.4821		acres		43560 sqft/acre

		Excavation - Cut & Fill

				Cut		915		cy

				Fill		1928		cy

				Total		2843		cy

		Soil Compaction

				depth		0.5		ft

				volume		1928		cy		27 cf/cy

		Granular subbase

				depth		1		ft

				Area		12010.17		sq ft

						1334.46		sq yrds

				volume		12010.17		cf

				density		135		pcf

				weight		1621372.95		lbs

						810.69		tons

		Pavement

				6" pcc

				depth		0.5		ft

				volume		6005.085		cf

						222.4		cy

				Area		1334.46		sq yrds

				7"asphalt

				depth		0.5833		ft

				volume		7005.9325		cf

						259.5		cy

						525.5		ton

				Area		1334.46		sq yrds

				12" Gravel

				depth		1		ft

				volume		18015		cf

				Area		1334.46		sq yrds

		Top soil

				depth		0.5		ft

				area		26000		sq ft

				volume		13000		cf

						481.5		cy

		Seeding

				area		26000		sq ft

						0.60		acres

		Pavement Marking

				length		260		ft

						2.6		STA

		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2301-1033060

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080

		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.4821		$   1,375.00

		Cut/Fill		CY		$   22.57		2843		$   64,000.00

		Soil Compaction		CY		$   0.55		1928		$   1,050.00

		Granular Subbase		SY		$   8.06		1334.46		$   10,800.00

		6" PC		SY		$   50.46		1334.46		$   67,500.00

		7" Asphalt		TON		$   51.11		525.50		$   26,900.00

		Topsoil		CY		$   6.22		481.50		$   3,000.00

		Hydraulic Seeding		ACRE		$   1,035.39		0.6		$   620.00

		Pavement Marking		STA		$   14.58		2.6		$   38.00

		Lighting		EACH		$   1,600.00		4.0		$   6,400.00

		Removal of Lighting		EACH		$   700.00		1.0		$   700.00

		Option 1 PCC								$   155,500

		Option 2 Asphalt								$   115,000

		Option 3 Gravel								$   88,000

		Lighting Cost estimate

				Amount		4 poles









Drainage

												$   569.75		600

												$   13,090.60		13000

												$   60,000.00		60000

												$   980.00		1000

												$800		800

												$   207.08		200

												$   3,200.00		3200

												$   78,847.42		78,800



				Material & Excavation Cost Estimate

				Item		Unit		Unit Price		Quantity		Cost

				Clearing and Grubbing		ACRE		$   2,848.73		0.2		$   600.00

				Cut/Fill		CY		$   22.57		580.0		$   13,000.00

				Hydraulic Seeding		ACRE		$   1,035.39		0.2		$   200.00

				Landscaping Total Cost Est.								$   13,800

				Pipe Installed by Trenchless Construction		LF		$   750.00		80.0		$   60,000.00

				Corrugated Pipe Culvert 12 in. Dia		LF		$   40.00		80.0		$   3,200.00

				Apron: Metal, 12 in. Dia.		EACH		$   490.00		2		$   1,000.00

				Gate: Outlet Control, Flap, 12in.		EACH		$   800.00		1		$   800.00

				Culvert Total Cost Est.								$   65,000

				Drainage Construction Sub-Total Cost Est.								$   78,800





Trail

		project:		Keokuk Recreational Trail



		Item		Unit		Dollars		Quantity		Cost

		Clearing and Grubbing		ACRE		$2,848.73		0.10		$296.36				$295



		Excavation - Class 10

		cut/fill		CY		$22.57		611.89		$13,810.36				$13,800



		Soil Compaction		CY		$0.55		139.41		$76.67				$77				COMPACTION WITH MOISTURE AND DENSITY CONTROL

		Granular subbase		SY		$8.06		835.60		$6,734.96				$6,725

		Pavement

		4" pcc		SY		$54.20		836.44		$45,334.99				$45,300

		4" asphalt		TON		$51.11		186.32		$9,522.65				$9,525

		6" class A Crushed Stone								 $                                       -  																GRANULAR SURFACING ON ROAD, CLASS A CRUSHED STONE

		Top soil		CY		$6.22		111.53		$693.69				$695

		Hydraulic Seeding								 $                                       -  

		Pavement Marking								 $                                       -  



		Option 1 PCC								$66,947.02				$67,000		Total

		Option 2 Asphalt								$31,134.69				$31,100		Total

		Option 3 Crushed Stone								$21,612.04				$21,600		Total









		Clearing & Grubbing

				area = length trail X width of ROW

				length =		503.52		ft

				width =		9		ft

				Area =		4531.68		sq ft

						0.104033058		acres		43560 sqft/acre



		Excavation - Cut & Fill

				Cut		203.8		cy						7.5406				10999.64

				Fill		408.09		cy						15.09933				4232.94

				Total		611.89		cy						22.63993				15232.58



		Soil Compaction

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft						Iowa DOT Design Manual 1B-4

				volume		3763.975		cubic ft		27 cf/cy

						139.4064815		cy



		Granular subbase

				length		1505.59		ft

				depth		0.5		ft

				width		5		ft

				volume		3763.975		cf

				Area		7527.95		sq ft		835.60245		sq yrds

				density		135		pcf

				weight		508136.625		lbs

						254.0683125		tons

						835.60245		sq yrds

		Pavement

				4" pcc

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft

				volume		2484.2235		cf

						92.00827778		cy

				Area		836.4388889		sq yrds



				4"asphalt

				length		1505.59		ft

				depth		0.33		ft

				width		5		ft		1 cy HMA = 2.025 ton

				volume		2484.2235		cf		186.316763		ton

						92.00827778		cy

				Area		836.4388889		sq yrds



				5" Crushed Stone

				length				ft

				depth				ft

				width				ft

				volume		0		cf

						0		cy

				Area		0		sq yrds



		Top soil

				length		1505.59		ft

				depth		0.5		ft

				width		4		ft

				volume		3011.18		cf

						111.5251852		cy



		Seeding		length				ft

				width				ft

				area		0		sq ft

						0		acres



		Pavement Marking

				length		0		ft



		Item Codes: April 19th bids

		HMA		2303-1033750

		PCC		2511-7526004

		Gravel		2312-8260201

		Subbase		2111-8174100

		Pavement Marking		2527-9263109

		Clearing & Grubbing		2101-0850001

		Soil Compaction		2107-0875100

		Seeding		2601-2636070

		Top soil		2105-8425015

		Excavation - Cut & Fill		2102-2710080



		Material Cost Estimate

		Item		Unit		Unit Price		Quantity		Cost

		Clearing and Grubbing		ACRE		$   2,848.73		0.10		$   295.00

		Cut/Fill		CY		$   22.57		611.89		$   13,800.00

		Soil Compaction		CY		$   0.55		139.41		$   77.00

		Granular Subbase		SY		$   8.06		835.60		$   6,725.00

		4" PCC		SY		$   54.20		836.44		$   45,300.00

		4" Asphalt		TON		$   51.11		186.32		$   9,525.00

		Topsoil		CY		$   6.22		111.53		$   695.00

		Option 1 PCC								$   67,000

		Option 2 Asphalt								$   31,100

		Option 3 Gravel								$   21,600





SUMMARY



				Material Cost Estimate

				Item		Quantity		Unit		Unit Price		Total

				Site Drainage

				Clearing and Grubbing		0.20		ACRE		$   2,848.73		$   600.00

				Cut/Fill, Excavation Class - 10		580.00		CY		$   22.57		$   13,000.00

				Hydraulic Seeding		0.20		ACRE		$   1,035.39		$   200.00

				Pipe - Trenchless Construction		80.00		LF		$   750.00		$   60,000.00

				Corrugated Pipe Culvert - 12" Dia		80.00		LF		$   40.00		$   3,200.00

				Metal Apron - 12" Dia		2.00		EACH		$   490.00		$   1,000.00

				Outlet Control/Flap Gate - 12"		1.00		EACH		$   800.00		$   800.00

				Drainage Subtotal								$   78,800.00

				Parking Lot

				Clearing and Grubbing		0.48		ACRE		$   2,848.73		$   1,375.00

				Cut/Fill, Excavation Class - 10		2843.00		CY		$   22.57		$   64,000.00

				Soil Compaction		1928.00		CY		$   0.55		$   1,050.00

				Granular Subbase		1334.46		SY		$   8.06		$   10,800.00

				6" PCC		1334.46		SY		$   50.46		$   67,500.00

				7" Asphalt		525.50		TON		$   51.11		$   26,900.00

				Topsoil		481.50		CY		$   6.22		$   3,000.00

				Hydraulic Seeding		0.60		ACRE		$   1,035.39		$   620.00

				Pavement Marking		2.60		STA		$   14.58		$   38.00

				Lighting		4.00		EACH		$   1,600.00		$   6,400.00

				Removal of Lighting		1.00		EACH		$   700.00		$   700.00

				Option 1 PCC								$   155,500.00

				Option 2 Asphalt								$   115,000.00

				Option 3 Gravel								$   88,000.00

				Trail

				Clearing and Grubbing		0.10		ACRE		$   2,848.73		$   295.00

				Cut/Fill, Excavation Class - 10		611.89		CY		$   22.57		$   13,800.00

				Soil Compaction		139.41		CY		$   0.55		$   77.00

				Granular Subbase		835.60		SY		$   8.06		$   6,725.00

				4" PCC		836.44		SY		$   54.20		$   45,300.00

				4" Asphalt		186.32		TON		$   51.11		$   9,525.00

				Topsoil		111.53		CY		$   6.22		$   695.00

				Option 1 PCC								$   67,000.00

				Option 2 Asphalt								$   31,100.00

				Option 3 Gravel								$   21,600.00

























																UPDATED:				Site Development												before rounding

																				Component		Material		Construction Subtotal		Contingencies		TOTAL COST1				contingencies 		eng. admin		total cost

																				Drainage		⎯		$   78,800.00		$   7,875.00		$   87,000.00				$   7,880.00		$   500.00		$   87,180.00

																				Parking Lot		PCC		$   155,500.00		$   15,600.00		$   171,500.00				$   15,550.00		$   500.00		$   171,550.00

																						Asphalt		$   115,000.00		$   11,500.00		$   127,000.00				$   11,500.00		$   500.00		$   127,000.00

																						Gravel		$   88,000.00		$   8,800.00		$   97,500.00				$   8,800.00		$   500.00		$   97,300.00

																				Trail		PCC		$   67,000.00		$   6,700.00		$   74,000.00				$   6,700.00		$   500.00		$   74,200.00

																						Asphalt		$   31,100.00		$   3,100.00		$   34,700.00				$   3,110.00		$   500.00		$   34,710.00

																						Gravel		$   21,600.00		$   2,150.00		$   24,300.00				$   2,160.00		$   500.00		$   24,260.00

																				1. Total project cost is the sum of the construction subtotal, 10% contingencies, and $500 in engineering administration for each component.
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Table 2: Granular Material Densities

Material English
Granular Subbase 135 pcf
Granular Backfill 125 pcf
Granular Blanket 125 pcf
Granular Shoulders 140 pcf
Special Backfill (treatment) 140 pcf
Porous Backfill 120 pcf
Flooded Backfill 125 pcf
Class "A" Crushed Stone 140 pcf
Class "D" Revetment 110 pcf
Class "E" Revetment 105 pcf
Erosion Stone 120 pcf
Recycled Pavement 135 pcf
Macadam Stone 130 pcf
Crushed Concrete for use as Subbase 135 pcf
P.C.C. Pavement Broken for use as Class "E" Rip-Rap 120 pcf
Rolled Stone Base | 140 pef
Modified Subbase | 140 pef
Crushed Brick | 115 pef

Trench Foundation 127 pcf
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Prices From To Rounded to Nearest
$0.01 $5.00 $0.01
5.01 20.00 0.05
20.01 100.00 1.00
100.01 1,000.00 5.00
1,000.01 10,000.00 25.00
10,000.01 50,000.00 100.00
50,000.01 Up 500.00
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