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Xpress Hickory Grove Park and Ride Lot Construction Work
Solicitation No. 20-012—- Addendum #4
August 6, 2019

This Addendum #4 to SRTA Solicitation No. 20-012 is being issued in accordance with Section 2.5 of the
Invitation to Bid. SRTA Solicitation No. 20-012 is hereby amended as follows:

PART 1-Solicitation Offer and Award

Section 2.19-Responsiveness of Bids shall be revised to include the following:

Contractor must utilize the Offer Document No. #5 — Bid Form provided to indicate pricing to
perform the Work itemized in the Bid Form. The entire Bid form must be completed appropriately,
without exception, in its entirety, signed by the Contractor's personnel with authority to obligate
the Contractor and attached to the sourcing event with bid response. The Bid Form must be filled
out completely in only the provided data fields. Contractors must enter the value in the "Bid Unit
Price" column for each corresponding line of the sourcing event. The provided fields for "Bid Unit
Price", "Bid Line Total", "Total Bid Amount" must be filled in with price data in US Dollars rounded
up to the nearest Cent value. Contractors must enter a value of "0" if there is no charge for the line
item. The dollar value entered in the "Total Bid Amount" section must be written and spelled out
word by word in the provided field data for "Total Bid Amount in Dollar and Cent (spelled out in
words only). At SRTA’s discretion, any data fields or cells left blank or cells containing "n/a" to
indicate not available will be interpreted as "no offer" and will be cause for rejection of the bid
response. The total contract amount for the total price of items listed in Bid Form shall encompass
all applicable taxes, labor, overhead, profit, contingencies, etc. necessary for a complete Work

Section 2.28-Requesting Site Access shall be added after Section 2.27-Bid Substitutions, Alternates
and Exceptions and shall read as follows:

Any request to access the Site for performing any pre-bid survey shall be emailed to the Issuing
Officer, by the requester official company email address. The requesting email shall include the
requester’s company name, type of the intended survey, survey equipment to be used, survey
duration, anticipated start date and time, and the company’s emergency contact information both
on and off site. If the request is approved by SRTA, SRTA will provide the requesting company with
a letter granting temporary access to the site.

Offer Document #5 — Bid Form Revised 7-11-2019 is hereby deleted in its entirety and replaced
with the Offer Document #5 — Bid Form Revised 08-01-2019, attached hereto.
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PART 2-Scope of Work

e All references to “Offer Document #1 — Construction Plans” are changed to “Attachment 1 —
Construction Plans.”

e Attachment 1 — Construction Plans is hereby deleted in its entirety and replaced with the
Construction Plans with a revision date of . 08/01/2019. The Construction Plans, revised as of
08/01/2019, may be accessed here:
https://www.dropbox.com/sh/ugklbw9orciux6y/AAA4hkSCvUXLL7VIL7Xcm5Lja?dI=0

e Section | GENERAL INFORMATION: The table included in the ITB Part 2, Section | (GENERAL
INFORMATION), subsection J, is modified as follows:
0 Section #430 (Portland Cement Concrete Pavement) is deleted in its entirety.
0 Section #439 (Portland Cement Concrete Pavement (Special)) is added.
0 Section #687 (Traffic Signal Timing) is added.

e Anew subsection K is hereby added to Section I-GENERAL INFORMATION and shall read as follows:

Contractor shall complete Work by the Project Acceptance Date, which is four hundred twenty-
seven (427) calendar days from issuance date of the Notice-To-Proceed by SRTA, unless otherwise
directed by SRTA. The successful Contractor will be required to submit a proposed Project Schedule
and Work Breakdown Structure based on the anticipated project duration to SRTA for review and
approval within fourteen (14) calendar days of the Notice of Award posting date. Milestone dates
for purposes of calculating the liquidated damages will be based upon the project duration (427
calendar days).

e Section VI-SPECIAL TERMS AND CONDITIONS: Subsection E is deleted in its entirety and hereby
reserved. The Contractor shall no longer provide a Field Engineer’s Office.

Part 3 — Contract
Section 19.2 (Retention) is deleted in its entirety and replaced with the following:

19.2 Retention

Work performed shall be subject to a retainage of ten percent (10%) of the invoiced and paid amount
associated with any aspect of the Work. SRTA will retain the following amounts from each properly
submitted invoice:

19.2.1 Until the value of the Work completed, including stored materials, is at least 50 percent of the
Contract amount, 10 percent of the value of all Work satisfactorily completed, including stored materials.

19.2.2 When the value of the completed Work totals at least 50 percent of the Contract amount,
SRTA will discontinue retaining additional amounts provided the Work is progressing satisfactorily and
there is no specific cause for retaining a larger sum. The total amount retained will be at least 5 percent of
the Contract amount, adjusted for Change Orders, until the date of final payment.
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19.2.3 SRTA may elect to reinstate retention of 10 percent of the value of the Work completed if at
any time the Contractor fails to make satisfactory progress or if there is other specific cause. Satisfactory
progress is identified as conforming to the construction progress schedule or its modifications, approved
by SRTA.

19.24 SRTA will not accept any form of collateral in lieu of cash as retainage.

19.2.5 Amounts retained by the Contractor from payments due to suppliers and subcontractors
(expressed as a percentage) shall not exceed that being retained by SRTA.

19.2.6 When all Work is completed or time charges have ceased, and pending final acceptance and
final payment, the amount retained may be reduced at the discretion of SRTA, subject to agreement by
the Contractor and his Surety. However, no reduction in retainage payment will be made until the
Contractor has filed an application for payment of a portion of the retainage and waiver of all claims, except
claims filed with SRTA prior to the date of said application and except claims for adjustment as to quantities
of Contract Items appearing on the final statement to the Contractor.

19.2.7 The retainage shall be paid upon Final Invoice (defined below in Section 19.15 (Final
Payment)), less any amounts due SRTA pursuant to other sections of the Contract Documents. The
Contractor shall not withhold retainage from a Contractor Party who is also a Disadvantage Business
Enterprise.

ATTACHMENTS
e Attachment 2-Project Geotechnical and Soil Report and DWG files, attached hereto, are PROVIDED
FOR INFORMATION ONLY and are not guaranteed to be indicative of actual conditions and shall
not bind SRTA in any way.

All other terms and conditions of SRTA Solicitation No. 20-012 not specifically addressed in this Addendum
#4 shall remain in full force and effect.
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	PART 1-Solicitation Offer and Award
	PART 2-Scope of Work


Bids Form

				Offer Document No 5 - Bid Form (Revised 8-1-19)

				SRTA Solicitation No. 20-012



				Instructions: 				This Form is provided to indicate pricing to perform the Work herein itemized. The entire Bid form must be completed appropriately, without exception, in its entirety, signed by the Contractor's personnel with authority to obligate the Contractor and attached to the sourcing event with bid response. The Bid Form must be filled out completely in only the provided data fields. Contractors must enter the value in the "Bid Unit Price" column for each corresponding line of the sourcing event. The provided fields for "Bid Unit Price", "Bid Line Total", "Total Bid Amount" must be filled in with price data in US Dollars rounded up to the nearest Cent value. Contractors must enter a value of "0" if there is no charge for the line item. The dollar value entered in the "Total Bid Amount" section must be written and spelled out word by word in the provided field data for "Total Bid Amount in Dollar and cent (spelled out in words only). At SRTA’s discretion, any  data fields or cells left blank or cells containing "n/a" to indicate not available will be interpreted as "no offer" and will be cause for rejection of the bid response. The total contract amount for the total price of items listed in Bid Form shall encompass all applicable taxes, labor, overhead, profit, contingencies, etc. necessary for a complete Work.



				Line #		Item Number		Item Description		Estimated Quantity		Unit of Measure		Bid Unit Price		Bid Line Total (Price per UOM X Est. Qty)

				1		009-3000		MISC. CONSTRUCTION - ON-SITE DECORATIVE SIGNAGE (51 SIGNS)		1		LS				$0.00

				2		009-3000		MISC. CONSTRUCTION - EMERGENCY CALL BOXES (7)		1		LS				$0.00

				3		009-3000		MISC. CONSTRUCTION - ADVERTISING / MAP CASE DISPLAY 		1		LS				$0.00

				4		009-3000		CONNECTION TO EXISTING 12 IN WATER MAIN		1		LS				$0.00

				5		150-1000		TRAFFIC CONTROL -		1		LS				$0.00

				6		151-1000		MOBILIZATION -		1		LS				$0.00

				7		156-0100		GPS DATA COLLECTION AND SUBMITTAL		1		LS				$0.00

				8		163-0232		TEMPORARY GRASSING		6		AC				$0.00

				9		163-0240		MULCH		355		TN				$0.00

				10		163-0300		CONSTRUCTION EXIT		1		EA				$0.00

				11		163-0520		CONSTRUCT AND REMOVE TEMPORARY PIPE SLOPE DRAIN		700		LF				$0.00

				12		163-0527		CONSTRUCT AND REMOVE RIP RAP CHECK DAMS, STONE PLAIN RIP RAP/SAND BAGS		7		EA				$0.00

				13		163-0531		CONSTRUCT AND REMOVE SEDIMENT BASIN, TP 1		2		EA				$0.00

				14		163-0541		CONSTRUCT AND REMOVE ROCK FILTER DAMS		5		EA				$0.00

				15		163-0542		CONSTRUCT AND REMOVE STONE FILTER RING		1		EA				$0.00

				16		163-0550		CONSTRUCT AND REMOVE INLET SEDIMENT TRAP		33		EA				$0.00

				17		165-0010		MAINTENANCE OF TEMPORARY SILT FENCE, TP A		2260		LF				$0.00

				18		165-0030		MAINTENANCE OF TEMPORARY SILT FENCE, TP C		2250		LF				$0.00

				19		165-0041		MAINTENANCE OF CHECK DAMS - ALL TYPES		85		LF				$0.00

				20		165-0060		MAINTENANCE OF TEMPORARY SEDIMENT BASIN, STA NO -		2		EA				$0.00

				21		165-0101		MAINTENANCE OF CONSTRUCTION EXIT		1		EA				$0.00

				22		165-0105		MAINTENANCE OF INLET SEDIMENT TRAP		33		EA				$0.00

				23		165-0110		MAINTENANCE OF ROCK FILTER DAM		5		EA				$0.00

				24		165-0111		MAINTENANCE OF STONE FILTER RING		1		EA				$0.00

				25		167-1000		WATER QUALITY MONITORING AND SAMPLING		6		EA				$0.00

				26		167-1500		WATER QUALITY INSPECTIONS		12		MO				$0.00

				27		171-0010		TEMPORARY SILT FENCE, TYPE A		4525		LF				$0.00

				28		171-0030		TEMPORARY SILT FENCE, TYPE C		5280		LF				$0.00

				29		202-1000		CLEARING AND GRUBBING		17		AC				$0.00

				30		205-0001		UNCLASS EXCAV		120000		CY				$0.00

				31		207-0203		FOUND BKFILL MATL, TP II		27		CY				$0.00

				32		310-1101		GR AGGR BASE CRS, INCL MATL		12730		TN				$0.00

				33		318-3000		AGGR SURF CRS, 8 IN THK		1175		TN				$0.00

				34		402-1812		RECYCLED ASPH CONC LEVELING, INCL BITUM MATL & H LIME		30		TN				$0.00

				35		402-3102		RECYCLED ASPH CONC 9.5 MM SUPERPAVE, TYPE II, BLEND 1, INCL BITUM MATL & H LIME		1470		TN				$0.00

				36		402-3121		RECYCLED ASPH CONC 25 MM SUPERPAVE, GP 1 OR 2, INCL BITUM MATL & H LIME		1430		TN				$0.00

				37		402-3130		RECYCLED ASPH CONC 12.5 MM SUPERPAVE, GP 2 ONLY, INCL BITUM MATL & H LIME		470		TN				$0.00

				38		402-3190		RECYCLED ASPH CONC 19 MM SUPERPAVE, GP 1 OR 2,INCL BITUM MATL & H LIME		2630		TN				$0.00

				39		413-0750		TACK COAT		3310		GL				$0.00

				40		432-5010		MILL ASPH CONC PVMT, VARIABLE DEPTH		4020		SY				$0.00

				41		437-1571		ST GRANITE CURB, 5 X 17, TP A - (MODIFIED - 6 X 18, TP A)		300		LF				$0.00

				42		439-0022		PLAIN PC CONC PVMT, CL 3 CONC, 10 INCH THK		5890		SY				$0.00

				43		441-0104		CONC SIDEWALK, 4 IN		2530		SY				$0.00

				44		441-0108		CONC SIDEWALK, 8 IN		130		SY				$0.00

				45		441-0204		PLAIN CONC DITCH PAVING, 4 IN		1150		SY				$0.00

				46		441-0600		CONC HEADWALLS		3.87		CY				$0.00

				47		441-0740		CONCRETE MEDIAN, 4 IN - COLORED STAMPED CONCRETE (ACCESS DRIVE)		420		SY				$0.00

				48		441-0740		CONCRETE MEDIAN, 4 IN		45		SY				$0.00

				49		441-5002		CONCRETE HEADER CURB, 6 IN, TP 2		160		LF				$0.00

				50		441-6012		CONC CURB & GUTTER, 6 IN X 24 IN, TP 2		8210		LF				$0.00

				51		441-6718		CONC CURB & GUTTER, 6 IN X 24 IN, TP 7		2120		LF				$0.00

				52		444-1000		SAWED JOINTS IN EXIST PAVEMENTS - PCC		100		LF				$0.00

				53		446-1100		PVMT REINF FABRIC STRIPS, TP 2, 18 INCH WIDTH		1540		LF				$0.00

				54		500-3110		CLASS A CONCRETE, TYPE P1, RETAINING WALL		66		LF				$0.00

				55		500-3115		CLASS A CONCRETE, TYPE P2, RETAINING WALL		12		LF				$0.00

				56		500-9999		CLASS B CONC, BASE OR PVMT WIDENING		50		CY				$0.00

				57		550-1180		STORM DRAIN PIPE, 18 IN, H  1-10		1235		LF				$0.00

				58		550-1182		STORM DRAIN PIPE, 18 IN, H 15-20 - CL5		89		LF				$0.00

				59		550-1240		STORM DRAIN PIPE, 24 IN, H  1-10		64		LF				$0.00

				60		550-1241		STORM DRAIN PIPE, 24 IN, H 10-15		245		LF				$0.00

				61		550-1362		STORM DRAIN PIPE, 36 IN, H 15-20 - CL5		163		LF				$0.00

				62		550-1363		STORM DRAIN PIPE, 36 IN, H 20-25 - CL5		145		LF				$0.00

				63		550-1364		STORM DRAIN PIPE, 36 IN, H 25-30 - CL 5		55		LF				$0.00

				64		550-1420		STORM DRAIN PIPE, 42 IN, H  1-10 - CL 5		51		LF				$0.00

				65		550-1421		STORM DRAIN PIPE, 42 IN, H 10-15 - CL 5		50		LF				$0.00

				66		550-1422		STORM DRAIN PIPE, 42 IN, H 15-20 - CL 5		80		LF				$0.00

				67		550-4218		FLARED END SECTION 18 IN, STORM DRAIN		4		EA				$0.00

				68		573-2004		UNDDR PIPE INCL DRAINAGE AGGR, 4 IN		400		LF				$0.00

				69		603-2181		STN DUMPED RIP RAP, TP 3, 18 IN		1770		SY				$0.00

				70		603-2182		STN DUMPED RIP RAP, TP 3, 24 IN		90		SY				$0.00

				71		603-7000		PLASTIC FILTER FABRIC		90		SY				$0.00

				72		610-6515		REM HIGHWAY SIGN, STD		2		EA				$0.00

				73		611-5360		RESET HIGHWAY SIGN		2		EA				$0.00

				74		615-1000		JACK OR BORE PIPE - STEEL, 0.250 IN, 16 IN		50		LF				$0.00

				75		634-1200		RIGHT OF WAY MARKERS		17		EA				$0.00

				76		636-1036		HIGHWAY SIGNS, TP 1 MATL, REFL SHEETING, TP 11		10.5		SF				$0.00

				77		636-1045		HIGHWAY SIGNS, TP 2 MATL, REFL SHEETING, TP 11		50		SF				$0.00

				78		636-2070		GALV STEEL POSTS, TP 7		36		LF				$0.00

				79		639-3004		STEEL STRAIN POLE, TP IV 45 FT. MAST ARM		2		EA				$0.00

				80		639-3004		STEEL STRAIN POLE, TP IV 30 FT. MAST ARM		1		EA				$0.00

				81		639-3004		STEEL STRAIN POLE, TP IV 60 FT. MAST ARM		1		EA				$0.00

				82		641-1100		GUARDRAIL, TP T		30		LF				$0.00

				83		641-1200		GUARDRAIL, TP W		350		LF				$0.00

				84		641-5012		GUARDRAIL ANCHORAGE, TP 12		1		EA				$0.00

				85		643-0010		FIELD FENCE WOVEN WIRE		1650		LF				$0.00

				86		643-1452		CH LK FENCE, PVC, 6 FT, 9 GA - BLACK		550		LF				$0.00

				87		643-1462		CH LK FENCE, PVC, 8 FT, 9 GA - BLACK		1600		LF				$0.00

				88		643-8030		GATE, CHAIN LINK PVC COAT - BLACK; 8 FT HT; 10 FT. WIDE LOCKABLE GATE		2		EA				$0.00

				89		643-8030		GATE, CHAIN LINK PVC COAT - BLACK; 6 FT HT; 10 FT. WIDE LOCKABLE GATE		2		EA				$0.00

				90		643-8200		BARRIER FENCE (ORANGE), 4 FT		4200		LF				$0.00

				91		647-1000		TRAFFIC SIGNAL INSTALLATION NO - 1		1		LS				$0.00

				92		647-2140		PULL BOX, PB-4		1		EA				$0.00

				93		647-2141		PULL BOX, PB-4S		6		EA				$0.00

				94		652-0095		PAVEMENT MARKING, HANDICAP SYMBOL		11		EA				$0.00

				95		652-0110		PAVEMENT MARKING, ARROW, TP 1		34		EA				$0.00

				96		652-0120		PAVEMENT MARKING, ARROW, TP 2		1		EA				$0.00

				97		652-0220		PAVEMENT MARKING, WORD, TP 2		2		EA				$0.00

				98		652-5451		SOLID TRAFFIC STRIPE, 5 IN, WHITE		12340		LF				$0.00

				99		652-5452		SOLID TRAFFIC STRIPE, 5 IN, YELLOW		440		LF				$0.00

				100		652-5701		SOLID TRAF STRIPE, 24 IN, WHITE		220		LF				$0.00

				101		652-9001		TRAFFIC STRIPE, WHITE		770		SY				$0.00

				102		653-0120		THERMOPLASTIC PVMT MARKING, ARROW, TP 2		11		EA				$0.00

				103		653-1501		THERMOPLASTIC SOLID TRAF STRIPE, 5 IN, WHITE		3350		LF				$0.00

				104		653-1502		THERMOPLASTIC SOLID TRAF STRIPE, 5 IN, YELLOW		1430		LF				$0.00

				105		653-1704		THERMOPLASTIC SOLID TRAF STRIPE, 24 IN, WHITE		110		LF				$0.00

				106		653-1804		THERMOPLASTIC SOLID TRAF STRIPE, 8 IN, WHITE		1185		LF				$0.00

				107		653-3501		THERMOPLASTIC SKIP TRAF STRIPE, 5 IN, WHITE		330		GLF				$0.00

				108		653-3502		THERMOPLASTIC SKIP TRAF STRIPE, 5 IN, YELLOW		1000		GLF				$0.00

				109		653-6004		THERMOPLASTIC TRAF STRIPING, WHITE		85		SY				$0.00

				110		654-1001		RAISED PVMT MARKERS TP 1		45		EA				$0.00

				111		654-1003		RAISED PVMT MARKERS TP 3		40		EA				$0.00

				112		655-6020		PREFORMED PLASTIC PVMT MKG ARROW, CONTRAST (BLACK-WHITE), TP 2		9		EA				$0.00

				113		657-1084		PREFORMED PLASTIC SOLID PVMT MKG, 8 IN, WHITE, TP PB		110		LF				$0.00

				114		657-1085		PREFORMED PLASTIC SOLID PVMT MKG, 8 IN, CONTRAST (BLACK-WHITE), TP PB		3100		LF				$0.00

				115		657-1244		PREFORMED PLASTIC SOLID PVMT MKG, 24 IN, WHITE, TP PB		110		LF				$0.00

				116		657-3085		PREFORMED PLASTIC SKIP PVMT MKG, 8 IN, CONTRAST (BLACK-WHITE), TP PB		110		GLF				$0.00

				117		657-5001		PREFORMED PLASTIC PAVEMENT MARKING, WHITE, TP PB		42		SY				$0.00

				118		657-5002		PREFORMED PLASTIC PAVEMENT MARKING, YELLOW, TP PB		25		SY				$0.00

				119		657-5003		PREFORMED PLASTIC PAVEMENT MARKING, WORD TP 1, TP PB		2		EA				$0.00

				120		657-5005		PREFORMED PLASTIC PVMT MKG, WORDS AND/OR SYM, CONTRAST (BLACK-WHITE), TP PB - TYPE 6 WORD		2		EA				$0.00

				121		657-6085		PREFORMED PLASTIC SOLID PVMT MKG, 8 IN, CONTRAST (BLACK-YELLOW), TP PB		2035		LF				$0.00

				122		668-1100		CATCH BASIN, GP 1		12		EA				$0.00

				123		668-1110		CATCH BASIN, GP 1, ADDL DEPTH		6		LF				$0.00

				124		668-2100		DROP INLET, GP 1		8		EA				$0.00

				125		668-2105		DROP INLET, GP 1, SPCL DES		4		EA				$0.00

				126		668-2110		DROP INLET, GP 1, ADDL DEPTH		9		LF				$0.00

				127		668-4300		STORM SEWER MANHOLE, TP 1		9		EA				$0.00

				128		668-4311		STORM SEWER MANHOLE, TP 1, ADDL DEPTH, CL 1		4		LF				$0.00

				129		668-4312		STORM SEWER MANHOLE, TP 1, ADDL DEPTH, CL 2		19		LF				$0.00

				130		668-4313		STORM SEWER MANHOLE, TP 1, ADDL DEPTH, CL 3		37		LF				$0.00

				131		668-5000		JUNCTION BOX		2		EA				$0.00

				132		668-9800		OUTLET CONTROL STRUCTURE		1		EA				$0.00

				133		670-0801		WATER METER, 1 IN		1		EA				$0.00

				134		670-1080		WATER MAIN, 8 IN		1050		LF				$0.00

				135		670-1650		BACKFLOW PREVENTION ASSEMBLY		1		EA				$0.00

				136		670-2002		VALVE MARKER		1		EA				$0.00

				137		670-2060		GATE VALVE, 6 IN		3		EA				$0.00

				138		670-2080		GATE VALVE, 8 IN		1		EA				$0.00

				139		670-3127		TAPPING SLEEVE AND VALVE ASSEMBLY, 12 IN x 8 IN		1		EA				$0.00

				140		670-4000		FIRE HYDRANT, THREE WAY; 4 FOOT BURY		3		EA				$0.00

				141		670-4450		CONCRETE VAULT - 5' X 8' W/ DOUBLE CHECK DETECTION ASSEMBLY		1		EA				$0.00

				142		670-4490		CONCRETE THRUST COLLAR -		16		EA				$0.00

				143		670-5010		WATER SERVICE LINE, 1 IN		850		LF				$0.00

				144		670-7000		STEEL CASING - 3 IN		90		LF				$0.00

				145		670-7320		LINE STOP, 8 IN		1		EA				$0.00

				146		670-8050		DBL STRAP SADDLE - 8 IN X 1 IN		1		EA				$0.00

				147		682-6233		CONDUIT, NONMETL, TP 3, 2 IN		3873		LF				$0.00

				148		682-9950		DIRECTIONAL BORE - 5 IN		785		LF				$0.00

				149		682-9950		DIRECTIONAL BORE - 7 IN		425		LF				$0.00

				150		687-1000		TRAFFIC SIGNAL TIMING - SCATS (NO LICENSE REQUIRED)		1		LS				$0.00

				151		700-6910		PERMANENT GRASSING - NATIVE GRASS SEED MIX - HYDROSEED		4.5		AC				$0.00

				152		700-6910		PERMANENT GRASSING - NATIVE GRASS SEED MIX (40%) WITH WILDFLOWER SEED MIX (60%) - HYDROSEED		4		AC				$0.00

				153		700-6910		PERMANENT GRASSING - HICKORY GROVE ROAD		0.5		AC				$0.00

				154		700-6910		PERMANENT GRASSING - DETENTION BASIN SEED MIX - HYDROSEED		0.4		AC				$0.00

				155		700-7000		AGRICULTURAL LIME		55		TN				$0.00

				156		700-7000		AGRICULTURAL LIME - HICKORY GROVE ROAD		5		TN				$0.00

				157		700-8000		FERTILIZER MIXED GRADE		10		TN				$0.00

				158		700-8000		FERTILIZER MIXED GRADE - HICKORY GROVE ROAD		2		TN				$0.00

				159		700-8100		FERTILIZER NITROGEN CONTENT		850		LB				$0.00

				160		700-8100		FERTILIZER NITROGEN CONTENT - HICKORY GROVE ROAD		100		LB				$0.00

				161		700-9300		SOD - BERMUDA (TIFTUF); PARK AND RIDE SITE		4240		SY				$0.00

				162		700-9300		SOD - BERMUDA (TIFTUF); HICKORY GROVE ROAD		1760		SY				$0.00

				163		702-0030		ACER RUBRUM - ‘OCTOBER GLORY’ - 3 IN. CAL.		36		EA				$0.00

				164		702-0105		BETULA NIGRA - ‘DURA HEAT’ – 10-12 FT.HT.		9		EA				$0.00

				165		702-0135		CEDRUS DEODARA – 10-12 FT. HT.		19		EA				$0.00

				166		702-0225		CRYPTOMERIA JAPONICA - ‘YOSHINO’ – 10-12 FT. HT.		25		EA				$0.00

				167		702-0280		GARDENIA JASMINOIDES - 'RADICANS' – 3 GAL.		52		EA				$0.00

				168		702-0341		HYDRANGEA PANICULATA - ‘LIMELIGHT’ – 3 GAL.		24		EA				$0.00

				169		702-0365		ILEX CORNUTA BURFORDI - ‘DWARF BURFORD’ – 3 GAL.		17		EA				$0.00

				170		702-0470		ILEX VOMITORIA NANA – 3 GAL.		304		EA				$0.00

				171		702-0474		ILEX X - HYBRIDS - ‘NELLIE R. STEVENS’ – 10-12 FT. HT.		7		EA				$0.00

				172		702-0542		LAGERSTROMIA INDICA - ‘SIOUX’ - 10-12 FT. HT.		6		EA				$0.00

				173		702-0575		LIRIODENDRON TULIPIFERA – BARE ROOT SEEDLING (REFORESTED TREE MIX)		125		EA				$0.00

				174		702-0678		MUHLENBERGIA CAPILLARIS - 'LENCA' - 3 GAL.		549		EA				$0.00

				175		702-0785		PINUS TAEDA – BARE ROOT SEEDLING (REFORESTED TREE MIX)		125		EA				$0.00

				176		702-0855		QUERCUS ALBA – BARE ROOT SEEDLING (REFORESTED TREE MIX)		125		EA				$0.00

				177		702-0895		QUERCUS NIGRA – BARE ROOT SEEDLING (REFORESTED TREE MIX)		125		EA				$0.00

				178		702-0901		QUERCUS RUBRA – BARE ROOT SEEDLING (REFORESTED TREE MIX)		125		EA				$0.00

				179		702-0905		QUERCUS PHELLOS - ‘HIGHTOWER’ - 3 IN. CAL.		38		EA				$0.00

				180		702-0981		ROSA SP. - ‘MEIJOCOS’ PINK DRIFT – 3 GAL.		165		EA				$0.00

				181		702-1072		THUJA X - ‘GREEN GIANT’ – 10-12 FT. HT.		17		EA				$0.00

				182		702-1074		TRACHELOSPERMUM ASIATICUM – 4 IN. POT		1747		EA				$0.00

				183		702-1082		ULMUS PARVIFOLIA - ‘EMMER II’ ALLEE – 3 IN. CAL.		61		EA				$0.00

				184		702-9025		LANDSCAPE MULCH - 4 IN DYED DARK BROWN SHREDDED HARDWOOD BARK		6400		SY				$0.00

				185		708-1000		PLANT TOPSOIL		4100		CY				$0.00

				186		708-1000		PLANT TOPSOIL - STOCKPILING OF MATERIAL		1600		CY				$0.00

				187		716-2000		EROSION CONTROL MATS, SLOPES		11770		SY				$0.00

				188		754-4000		WASTE RECEPTACLE UNIT - BLAST RESISTANT		2		EA				$0.00

				189		754-5000		BENCH, 6 FT		8		EA				$0.00

				190		754-5000		BENCH - LEANING RAIL		12		EA				$0.00

				191		754-6000		BICYCLE RACK		3		EA				$0.00

				192		754-7090		MONUMENT / SCULPTURE - ENTRY MONUMENT SIGNAGE WITH LED LIGHTING		1		LS				$0.00

				193		763-0110		BUS PAVILION – 3 LOCATIONS		1		LS				$0.00

				194		900-0526		BOLLARDS - PRECAST CONCRETE		39		EA				$0.00

				195		935-1512		OUTSIDE PLANT FIBER OPTIC CABLE, DROP, SINGLE MODE, 12 FIBER		2040		LF				$0.00

				196		935-3107		FIBER OPTIC CLOSURE, UNDERGROUND, 96 FIBER		1		EA				$0.00

				197		935-3402		FIBER OPTIC CLOSURE, FDC (RACK MOUNTED), 12 FIBER		1		EA				$0.00

				198		935-3502		FIBER OPTIC CLOSURE, FDC (WALL MOUNTED), 12 FIBER		1		EA				$0.00

				199		935-4010		FIBER OPTIC SPLICE, FUSION		16		EA				$0.00

				200		936-1010		CCTV SYSTEM, TYPE H		1		EA				$0.00

				201		936-8000		TESTING - CCTV		1		LS				$0.00

				202		937-6000		MICROWAVE RADAR DETECTION ASSEMBLY		4		EA				$0.00

				203		937-8020		TESTING - MICROWAVE DETECTION SYSTEM		1		LS				$0.00

				204		999-0100		ARCHITECTURAL CONSTRUCTION - MAINTENANCE BUILDING		1		LS				$0.00

				205		999-3000		ELECTRICAL CONSTRUCTION - LIGHTING COMPLETE		1		LS				$0.00

				206		999-3110		DETENTION POND - UNDERGROUND		1		EA				$0.00

				207		999-9999		MISCELLANEOUS CONSTRUCTION		1		LS				$0.00

														Total Bid Amount: 		$0.00



				Total Bid Amount in Dollar (spelled out in words only):
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VIA EMAIL
C. Chris King, PE
Project Manager
Atkins North America
1600 RiverEdge Parkway NW Suite 700
Atlanta, Georgia 30328

SUBJECT: Report of Subsurface Exploration and Geotechnical Engineering Evaluation
GRTA Hickory Grove Road Park and Ride
Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230

Dear Mr. King:

Willmer Engineering Inc. (Willmer) is pleased to provide this revised subsurface exploration and
geotechnical engineering evaluation report for the GRTA Park and Ride project at Hickory Grove Road in
Acworth, Cobb County, Georgia. This work was performed in general accordance with our Subconsultant
Agreement for Professional Services with Atkins North America (Atkins), dated April 20, 2017 and the
subsequent addenda to the Agreement dated December 28, 2017 and November 12, 2018. This is a
revised report that incorporates results from additional subsurface exploration and recommendations
based on the relocated footprint of the proposed Park and Ride facility. This report was further revised
on March 29, 2019 to address comments from SRTA.

The following report presents our understanding of the proposed project, methods of exploration, site
and subsurface conditions, and our conclusions and recommendations related to the design of the
project.

We appreciate the opportunity to be of service on this project. Please contact us if you have any
guestions concerning this report or require further assistance.

Sincerely,

WILLMER ENGINEERING INC.

R hatlt

Sujir’K. Bhowmik, PhD, PE
Chief Engineer

/ {“U, ' Fe.

mes L. Willmer, PE
xecutive Vice President/Principal Consultant
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Executive Summary

The following summary highlights significant aspects of the geotechnical exploration. Readers are
referred to the remaining text for additional details.

e This project consists of constructing a park and ride lot and associated structures such as a bus
shelter, bicycle racks, and lighting, etc. The proposed parking lot will have about 522 parking spaces,
9 “kiss and ride” spaces, and 11 handicap parking spaces. An underground stormwater detention
system is proposed at the northwest corner of the parking lot.

e Based on the preliminary grading plan, up to 20 feet of fill and 20 feet of excavation will be required
at the site to reach proposed final grade which varies from elevation 1080 to 1125 feet.

e The field exploration for this project consisted of drilling 21 Standard Penetration Test (SPT) borings
across the parking lot footprint, 2 pavement cores on the existing westbound lane of Hickory Grove
Road, and 3 percolation tests for the proposed underground stormwater detention system. The
subsurface profile within the present study area can be generally characterized as a surficial layer of
fill soil underlain by a natural soil profile consisting of residual soils. Groundwater was only
encountered in AB-10 at a depth of 18 feet during drilling. No partially weathered rock or rock were
encountered within the depths drilled. Hence, no difficult excavation is anticipated.

e Based on laboratory test results and our boring data, we anticipate that all excavated fill and residual
soils within the project site will be suitable for use as structural fill; however, it should be noted that
excavated soils will include clay and elastic silt that are very sensitive to moisture. Careful moisture
control will be required to achieve proper compaction with these soil types. We recommend that the
excavated soils containing high silt and clay content be used in the deepest portions of the fill areas
or on slopes. The soil containing high silt and clay content were generally encountered in the upper
strata in our borings, ranging from predominantly 5 to 10 feet below the existing ground surface.
Sandier soils were generally encountered below the upper silty/clay stratum (i.e., below 10-ft depth)
and should be used in the upper portions of the fill areas.

e Engineered fill should be compacted to atleast 95% of the standard Proctor (ASTM D698) maximum
dry density, with 98% in the upper 12 inches of structural fill or residual subgrade.

e The magnitude of subgrade settlement due to fill placement is expected to be up to 8 inches in the
areas of maximum fill at the site. We recommend a minimum waiting period of 45 days between the
completion of fill placement and the beginning of any pavement, slab, or footing construction (bus
shelter) within areas that receive more than 5 feet of fill to minimize post-construction differential
settlement due to continuing primary consolidation. Settlement plates should be installed prior to filling
and surveyed twice per week to monitor the progress of settlement with time to confirm primary
settlement is complete.

e Based on our boring data and the provided grading plan, we anticipate that the bus shelter
foundations will bear on either existing compacted fill or residual soils and can be supported on a
shallow foundation system consisting of spread and strip footings. We recommend an allowable
bearing pressure of 2,500 psf be used for all spread and strip footings supported on properly
compacted fill or residual soils.

o We recommend using an infiltration rate of 0.4 inches per hour in design of the underground
detention system.
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1.0 Project Information

1.1 Project Description and Site Location

This project consists of constructing a new Georgia Regional Transportation Authority (GRTA) Park and
Ride lot and associated structures such as a bus shelter, bicycle racks, and lighting. The proposed parking
lot will have about 522 parking spaces, 9 “kiss and ride” spaces, and 11 handicap parking spaces. An
underground stormwater detention system is proposed at the northwest corner of the parking lot. The
proposed site is located north of the intersection of Hickory Grove Road and Shiloh Road in Acworth,
Cobb County, Georgia. A project location map is presented in Figure 1, and the proposed site plan is
presented in Figure 2.

1.2  Existing Site Conditions and Proposed Grading

The site is currently wooded with moderate undergrowth. Based on the grading plan provided to us by
Atkins, the existing ground surface elevations range from about 1055 to 1125 feet. The proposed
grading plan requires cuts and fills of up to 20 feet to reach proposed final grade varying from elevation
1080 to 1125 feet.

1.3 Objectives and Scope of Present Work

The primary objectives of the study reported herein were to obtain geotechnical information and
provide recommendations for general site grading, subgrade preparation, pavements, and foundations
for associated structures for the new park and ride lot. To achieve these objectives, Willmer performed
the following major tasks:

e Review and compilation of aerial photographs and geologic literature pertaining to the subject site.

e Planning and performance of a field exploration program consisting of: (i) a visual reconnaissance of
the site to document existing topography and land use, above-ground utilities, accessibility for
drilling equipment, and other features relevant to the field exploration work, (ii) coordination with
Georgia Utilities Protection Center and a private utility locator for subsurface utility clearance at
boring locations, (iii) drilling 21 Standard Penetration Test (SPT) borings, (iv) performing two
pavement cores, (vi) performing 3 percolation tests, and (v) obtaining undisturbed and bulk soil
samples from potential fill areas for use in laboratory testing.

e Performance of a laboratory testing program consisting of classification and engineering property
tests on representative soil samples.

e Preparation of this report summarizing all relevant field and laboratory test data, the results of our
analyses and evaluation, and our recommendations for general site grading, subgrade preparation,
pavements, and foundations for associated structures.
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2.0 Field Exploration and Laboratory Testing

2.1 Standard Penetration Test Borings

An initial 11 Standard Penetration Test (SPT) borings (B-1 through B-11) were performed in June 2017
within the original footprint of the proposed development. After completion of our fieldwork, the site
plan was revised, and the footprint of the park and ride lot was moved to the northwest. Subsequently,
10 additional SPT borings (AB-1 through AB-10) were performed in January 2018 to explore the new
footprint. After completion of our January 2018 exploration, the grading plan was further revised and
the proposed grade in some cut areas was lowered. Subsequently, borings B-1 through B-11 were
extended deeper in November 2018 to a depth of atleast 5 feet below the proposed grade. The
previously performed borings B-1 through B-11 were replaced with the corresponding new borings. The
boring locations were selected by Willmer and located in the field by our engineer using a hand-held
GPS device. The boring locations are shown in Figure 2. The drilling and SPT procedure are presented in
Appendix I.

Results of the SPT borings are summarized in Table 2 and presented in the form of individual boring logs
in Appendix Il along with a list of the legends used in the boring logs, and a reference sheet describing
the Unified Soil Classification System. It should be noted that the SPTs at borings B-1 though B-11 were
performed using an automatic hammer whereas a manual hammer was used at borings AB-1 through
AB-10. For the same soil, the SPT blow count is expected to be higher for manual hammer than an
automatic hammer.

2.2 Pavement Coring

Two pavement cores (C-1 and C-2) were obtained from the existing westbound lane of Hickory Grove
Road to determine the type and thickness of the pavement structure. The core locations are shown in
Figure 2. The core locations were selected by Willmer. The thickness of each core was measured in the
field. The pavement core data is presented in Table 1. Core photographs are presented in Appendix Ill.

23 Percolation Testing

Three percolation tests (PT-1, PT-2, and PT-3), requested by Atkins were performed to estimate the
infiltration rates of the in-situ soils. Percolation test PT-3 was performed within the new footprint of the
proposed underground detention basin, and PT-1 and PT-2 were performed within the old footprint. PT-
3 was performed at a depth near the approximate invert elevation of the proposed underground
detention basin. The percolation test locations are shown in Figure 2.

The percolation test was performed in general accordance with the Modified Taft Engineering Method
provided by the Georgia Department of Human Resources — Division of Public Health. The percolation
test was performed in a 4-inch diameter hole with a 2-inch perforated PVC pipe installed to prevent
collapsing of the hole. The hole was backfilled with soil cuttings upon completion of the percolation
test. A summary of the percolation test results is presented in Table 3.

2.4  Soil Sampling

Soil samples (split-spoon and bulk samples) obtained during the field exploration program were
classified by our geotechnical engineer. Split-spoon samples were obtained from all borings and placed
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in glass jars. Five bulk soil samples of the existing subgrade soils were obtained from borings B-1, B-2, B-
10, AB-2 and AB-7, and two Shelby tube samples were obtained from borings B-8 and AB-4. All samples
were transported to our laboratory for further classification and laboratory testing. Soil classification
was performed in general accordance with ASTM standards D2487 and D2488.

25 Laboratory Testing

A Standard Proctor compaction test (ASTM D698), a fines content determination (ASTM D422), and an
Atterberg limits determination (ASTM D4318) were performed on all the bulk samples and a California
Bearing Ratio (CBR) test (ASTM D1883) was performed on each bulk soil sample obtained from boring
locations B-1, B-2 and B-10. Additionally, a consolidation test (ASTM D2435) was performed on the
undisturbed Shelby tube samples obtained from borings B-8 and AB-4. A summary of the standard
Proctor and CBR test results is provided in Table 4 and consolidation test results are summarized in
Table 5. Individual test results are provided in Appendix IV.

As shown in Table 4, the bulk soil samples consisted of elastic silt with sand to sandy elastic silt with
Standard Proctor maximum dry densities ranging from 91.5 to 105.1 pounds per cubic foot (pcf), and the
optimum moisture contents ranged from 19.5 to 28.5 percent. The natural moisture contents ranged
from 19.4 to 28.7 percent, corresponding to 1.1 percent below and 2.7 percent above the corresponding
optimum moisture content. The CBR values obtained for samples B-1, B-2, and B-10 ranged from 8 to 9.

As shown in Table 5, the undisturbed sample obtained from B-8 from 6 to 8 feet depth consisted of
sandy silt. Based on the consolidation test performed, the sample had an initial void ratio of 1.02, a pre-
consolidation pressure of 6,000 psf, a compression index of 0.37, a recompression index of 0.05 and a
coefficient of consolidation of about 10 ft?/day. The consolidation test results for sample AB-4 were
inconsistent with the expected ranges and the results obtained for B-8, and therefore were not used in
our analyses.
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3.0 Site and Subsurface Conditions

3.1 Area Geology

The project site is located in the Piedmont Physiographic Province of Georgia and is underlain by parent
bedrock consisting of Amphibolite, Mica Schist, and Biotitic Gneiss. The Piedmont is composed of
metamorphic rocks with localized igneous intrusions. The residual overburden soils encountered in the
Piedmont are the product of in-situ chemical and physical weathering of the underlying parent rock.
Typically, weathering is most advanced near the surface and decreases with depth. Below the residual
soils, partially weathered rock is usually encountered as a transition zone to the underlying bedrock.
Partially weathered rock (PWR) is locally defined as a material with a Standard Penetration Resistance in
excess of 50 blows per 6 inches of penetration.

An important aspect of the Piedmont subsurface profile is that highly variable conditions may exist over
relatively short horizontal distances. This is caused by variation in mineral composition of the parent
rock and the intensity of fractures and joints within the rock. Zones of PWR may be encountered within
residual soils, and lenses of soil may occur in the rock mass. The subsurface profile may be altered by
excavating or filling, or by effects of water through the process of erosion or alluvial deposition.

N Rock:
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Typical Profile of Piedmont Metamorphic Rocks and Intrusive Igneous Rocks
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3.2 Subsurface Conditions

Results of the SPT borings performed within the current area of exploration are presented in the form of
individual boring logs in Appendix I, and a summary of the boring records is presented in Table 1. The
stratification lines shown on the boring logs represent our interpretation of the field logs and laboratory
test results, in accordance with generally accepted geotechnical engineering practice. The stratification
lines represent approximate boundaries between soil types; actual transitions between soil types are
typically expected to be gradual. Although individual test borings are representative of the subsurface
conditions at the precise boring locations on the dates shown, they are not necessarily indicative of the
subsurface conditions at other locations or at other times. Also, in the absence of foreign substances, it
is difficult to distinguish between virgin (undisturbed) residual soils and clean soil fill; the soil was
classified as fill only at locations and depths where the fill material was visually distinguishable from
residual soils.

The subsurface profile within the present study area and boring depth can be generally characterized as
a surficial layer of fill underlain by a natural soil profile consisting of residual soils. A generalized
discussion of the soil types encountered during the current exploration is presented in the following
paragraphs.

3.2.1 Existing Pavement

Asphalt pavement and underlying concrete/cement-treated base (CTB) were encountered at both coring
locations (C-1 and C-2). The thickness of asphalt at core locations C-1 and C-2 was 2 and 5.25 inches,
respectively. The thickness of concrete/CTB at core locations C-1 and C-2 was 7 inches and 8 inches,
respectively. Photographs of the pavement cores are provided in Appendix Il.

3.2.2 Topsoil

Topsoil was encountered at the surface in borings AB-1 through AB-4, AB-7, and AB-10. The thickness of
topsoil ranged from 1 to 3 inches.

3.2.3 Fill Soils

Fill soils consisting mostly of clayey sand and sandy clay were encountered at borings B-2, B-4, B-6
through B-9, and B-11. The thickness of fill soils varied from about 2 to 9 feet.

3.2.4 Residuum

Residual soils were encountered at all of the boring locations and consisted mostly of sandy clay, sandy
silt, and silty sand. Relic banding/structure from the parent rock material was clearly visible in many of
the soil samples. The relative density of residual soils varied with SPT N-values ranging from 6 to 34
blows per foot.

3.2.5 Partially Weathered Rock

No partially weathered rock was penetrated in any of the borings.

3.2.6 Auger Refusal Material

No auger refusal material indicating top of rock, was encountered within the drilling depths of the
borings.
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3.2.7 Groundwater Table

Groundwater was encountered at boring AB-10 at 18 feet below the existing ground surface (elevation
1032 feet) at the time of boring completion. It should be noted that groundwater levels are expected to
fluctuate with seasonal variations.
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4.0 Geotechnical Conclusions and Recommendations

The following conclusions and recommendations are based on the soil boring data gathered during this
exploration, our understanding of the proposed construction, our experience with similar site and
subsurface conditions, and generally accepted principles and practices of geotechnical engineering. This
report and the conclusions and recommendations provided herein are intended for the sole use of
Atkins North America and their designated consultants for use in the design of the GRTA Hickory Grove
Park and Ride project in Acworth, Cobb County, Georgia. This report should not be relied upon by other
third parties.

We request that we be advised of any significant changes to the proposed development from that
described in this report so that we may amend our recommendations accordingly. In addition, we
request the opportunity to review the portions of the project documents that are related to
geotechnical engineering to confirm that our recommendations are properly incorporated.

4.1 Site and Subgrade Preparation

Site and subgrade preparation should begin with the removal of all trees, roots, surface vegetation,
organic-laden soils, topsoil, and any other deleterious materials within the proposed construction area.
After stripping, site preparation, and excavation in cut areas, the newly exposed subgrade should be
evaluated by the project geotechnical engineer. This evaluation will confirm that all soft, unstable, or
undesirable materials have been removed. During this evaluation, we recommend that all proposed
pavements, foundations, and slab-on-grade areas, and areas that are to receive structural fill be
proof-rolled using a loaded tandem-axle dump truck (20-ton minimum) or similar rubber-tired vehicle.
Proof-rolling will help identify areas of low-strength soils. If areas exhibiting excessive deflection or
pumping are detected during proof-rolling, an appropriate remedial measure should be recommended
by the project geotechnical engineer. Remedial measures may include undercutting of the soft soil to
firm material and replacement with structural fill or stone, in-place stabilization of the soil by mechanical
manipulation and compaction, or in-situ stabilization using lime or cement. Generally, lime-stabilization
is not effective for highly micaceous soils, but can be effective for soils with little or no mica. Proof-rolling
should not be attempted within several days after a heavy rain, as the equipment can rut and damage
the subgrade.

If localized undercutting and backfilling becomes necessary during construction, structural fill must be
used for backfilling. The structural fill should be free of significant organic matter or debris, have a low to
moderate plasticity, uniform composition, and be free of rock fragments greater than three inches in
diameter. Soils selected for use as structural fill material should also have a Plasticity Index (Pl) less than
30 percent and a standard Proctor (ASTM D 698) maximum dry density of at least 90 pcf.

Structural fill must be brought to the proposed subgrade elevation by placing and compacting approved
fill materials upon a subgrade approved by the geotechnical engineer. Compaction of engineered fill
must be accomplished by placing the fill material in vertical lifts of eight inches maximum loose thickness
and compacting each lift with a vibratory sheepsfoot compactor to a dry density that corresponds to at
least 95 percent of the standard Proctor (ASTM D698) maximum dry density of the fill soil. The moisture
content of the soil should be within 3% of optimum moisture content to achieve adequate compaction.
The upper 12 inches of structural fill or residual subgrade soils beneath pavement and structures should
be compacted to 98 percent of the maximum dry density.
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If structural fill is compacted on slopes steeper than 5H:1V, extra care must be taken to bench the
compacted fill into the existing natural slope so that a potential sliding surface is not left between the
new structural fill and the existing natural soil subgrade. The benching procedure should be in
accordance with the benching detail presented in Figure 4. A maximum slope angle of 2H:1V is required
by Cobb County regulations.

In confined areas, such as utility trenches where large compaction equipment cannot be used, portable
compaction equipment and the use of a thinner lift (i.e., 4 inches of loose thickness) may be necessary
to achieve the specified level of compaction. In addition to the requirement for dry density, the
engineered fill must be placed at a moisture content £3 percent of the optimum moisture content, as
determined by the standard Proctor compaction test.

Care must be exercised during grading and fill placement operations. The combination of heavy
construction equipment traffic and excess surface moisture can cause pumping and deterioration of the
near-surface silty soils. Once wet, silty or clayey soils hold moisture and are difficult to dry. The severity
of this potential problem depends to a great extent on the weather conditions prevailing during
construction. The contractor must exercise discretion when selecting equipment sizes and make a
concerted effort to control surface water while the subgrade soils are exposed. If such problems do arise,
the operations in the affected area must be halted and the geotechnical engineer contacted to evaluate
the condition.

4.2 Drainage and Groundwater Management

The proposed construction areas must be provided with adequate drainage measures to maintain the
integrity of the silty subgrade soils, especially during wet-weather conditions. When free water is
allowed to stand on a stable subgrade, the soils can absorb water, soften, swell and experience a
reduction in their support capability. Without adequate drainage provisions, site preparation activities
during wet-weather periods may result in subgrade conditions that will necessitate undercutting or other
subgrade stabilization measures. Therefore, we recommend that the site be graded to provide positive
drainage away from the proposed pavement, slab, and foundation subgrade areas, and toward suitable
drainage handling areas such as a perimeter ditch, french drain, or culvert.

Proper drainage of the finished pavements, parking areas, and ground surfaces is also important to
maintain the integrity of the subgrade soils after construction is completed. All finished grades must be
sloped to prevent any ponding of surface water adjacent to structures and pavements.

Groundwater was only encountered at boring AB-10 at 18 feet below the existing ground surface
(Elevation 1032 feet) at the time of boring completion. This area will receive fill. Therefore, we do not
anticipate that groundwater will be encountered during construction. We note that groundwater
elevations fluctuate with seasonal and climatic variations and may be different at other times.
Groundwater fluctuations as much as 10 to 15 feet have been observed in the Atlanta area.

4.3 Excavation Methods

Based on the provided grading plan, we understand that the proposed final grade elevation for the site
varies from about 1080 to 1125 feet and that up to 20 feet of cut will be required at the site to reach
proposed final grade. Based on our boring data, we anticipate that excavation of existing fill and residual
soils consisting of stiff to very stiff sandy clay and sandy elastic silt, and medium dense silty sand and
clayey sand will be required to achieve the final grade. We anticipate that excavation of the fill soils can
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be accomplished using conventional excavation equipment. No partially weathered rock (PWR) or rock
was encountered within the boring depths. Therefore, we do not anticipate that any difficult excavation
will be encountered.

4.4 Suitability of Excavated Soil for Use as Structural Fill

As mentioned in Section 2.4, bulk soil samples were obtained from cut area boring locations B-1, B-2 and
B-10 at various depths to perform laboratory tests to determine if the excavated soils at the site are
suitable borrow material for use as structural fill. The results of the laboratory tests are provided in Table
4. The tests indicate that the bulk soil samples are suitable for use as structural fill; however, it should be
noted that the cut soils will include clay and elastic silt that are very sensitive to moisture. Careful
moisture control will be required to achieve proper compaction with these soil types. We recommend
that the excavated soils containing high silt and clay content be used in the deepest portions of the fill
areas or on slopes. The soil containing high silt and clay content were generally encountered in the
upper strata in our borings, ranging predominantly from 5 to 10 feet below the existing ground surface.
Sandier soils were generally encountered below the upper silty/clay stratum (i.e., below 10-ft depth) and
should be used in the upper portions of the fill areas. Soils containing high silt and clay content should
not be used to fill the northwest corner area of the proposed parking lot where the underground
detention tank will be installed. A buffer of at least 5 feet should be kept between the tank and
placement of such soils.

The bulk soil samples obtained from borings B-1, B-2, and B-10 (i.e. borings in cut areas) had natural
moisture contents ranging from 1.1 percent below to 1.5 percent above the optimum moisture content.
Structural fill should be placed at moisture contents that are within +3 percent of optimum moisture
content; therefore, we do not anticipate that significant moisture conditioning will be required during
site grading.

Excavated borrow soil that is stockpiled for later use should be sloped and maintained so that water
does not pond and saturate the material. If stormwater is allowed to infiltrate the stockpiled material,
drying of the material will be required to reduce the moisture content to within 3 percent of optimum
before it can be placed and compacted as structural fill.

4.5 Structural Fill

As mentioned previously, up to 20 feet of fill will be required to achieve final grade at the site. Structural
fill must be placed on a subgrade that has been properly prepared and evaluated by the project
geotechnical engineer, and should be placed and compacted as described above in Section 4.1.

Structural fill placement and compaction operations must be monitored by the project geotechnical
engineer representative. We strongly recommend that the placement and compaction of engineered fill
be monitored on a full-time basis by a soil technician working under the supervision of the project
geotechnical engineer. The technician should observe each lift of engineered fill placed and perform
density tests to confirm that the project specifications are met.

4.6 Settlement of Fill Soils and Waiting Period

The magnitude of settlement due to fill placement will vary over the site since the required height of fill
ranges from 0 to 20 feet. Based on the boring information, the consolidation test and our experience with
similar soil types in the Atlanta area, we estimate the existing fill and residual soils may settle up to 8 inches
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in the areas of maximum fill at the site. The resulting differential settlement can be detrimental to the new
pavements. We estimate that much of the primary consolidation of the underlying fill and residual soils will
occur during fill placement. We recommend a minimum waiting period of 45 days between the completion
of fill placement and the beginning of any pavement, slab, or footing construction within areas that receive
more than 5 feet of fill to minimize post-construction differential settlement due to primary consolidation.
Settlement plates should be installed prior to filling and surveyed twice per week to monitor the progress of
settlement with time. The settlement monitoring data should be provided to Willmer once every two weeks
for review and evaluation. The length of the waiting period may be increased or decreased based on the
results of the settlement monitoring data, at the discretion of the project geotechnical engineer.

4.7 Permanent Slopes

Slope stability analysis was performed for the maximum fill area with a design slope of 2:1. The
completed of safety values are greater than the minimum required safety factor of 1.3. Based on our
experience with similar subsurface conditions and construction, permanent slopes no steeper than
2H:1V should be stable long-term for the proposed maximum height of 25 feet. All new slopes
constructed on existing slopes steeper than 5H:1V should be benched in accordance with the benching
detail presented in Figure 4. We recommend a minimum slope set-back of 5 feet for pavement areas
and 10 feet for future structures. Temporary slopes should conform to OSHA guidelines. Slopes should
be vegetated as soon as possible after fill completion to minimize the potential for erosion.

4.8 Pavement Design Recommendations
4.8.1 Traffic Data

Pavement designs for four pavement segments were requested by Atkins: Hickory Grove Road,
Entrance drive and bus bays, standard duty section comprising of the parking lot, and a medium-duty
section comprising of the entrance and exit drives to the parking lot and aisles. The pavement segments
are shown in Figure 2. Traffic data used Hickory Grove Road and the entrance drive was provided to us
by Atkins in email correspondences. One-way Average Daily Traffic (ADT) for the medium-duty section
was assumed to be same as the one-way ADT for the entrance drive section. One-way ADT for the
standard duty section was assumed to be one half of the one-way ADT for the entrance drive section.
24-hour truck percentages for the standard and medium duty sections were assumed to be 0.5% and
1%, respectively. The following traffic data was used for pavement design:

Hickory Grove Road

Design period 2019 to 2039

One-way ADT in 2019 8,375 vpd

One-way ADT in 2039 14,950 vpd

Lane Distribution Factor 1

24-hour Truck Percentage 9% (8% SU and 1% MU)

Entrance Drive and Bus Bays

Design period 2019 to 2039

One-way ADT in 2019 625 vpd

One-way ADT in 2039 800 vpd

Lane Distribution Factor 1

24-hour Truck Percentage 2% (2% SU and 0% MU)
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Standard Duty Section — Parking Lot

Design period

2019 to 2039

One-way ADT in 2019

315 vpd (assumed)

One-way ADT in 2039

400 vpd (assumed)

Lane Distribution Factor

1

24-hour Truck Percentage

0.5% (0.5% SU and 0% MU)
(assumed)

Medium Duty Section — Parking Lot (Aisles, Entrance & Exit)

Design period

2019 to 2039

One-way ADT in 2019

625 vpd (assumed)

One-way ADT in 2039

800 vpd (assumed)

Lane Distribution Factor

1

24-hour Truck Percentage

1% (1% SU and 0% MU) (assumed)

The Soil support value used in the pavement design for Hickory Grove Road is the default value for
Cobb County selected from the Georgia Department of Transportation Pavement Design Manual —
Appendix G. A soil support value of 3.5 was selected for all the other pavement designs based on the
CBR values presented in this report. A subgrade reaction modulus of 175 pci for on-site soils compacted
to 98 percent of the standard Proctor maximum dry density was used for the design of concrete
pavement for bus-bays and the intermediate entrance drive section. Regional factors used in the
pavement design were selected from the Georgia Department of Transportation Pavement Design
Manual — Appendix H. Lane distribution factors used in the pavement design were selected from the
table provided as a guide in the GDOT Pavement Design Tool v2.0. Pavement design calculations are
included in Appendix V.

4.8.2 Mill and Inlay Pavement Design

Pavement evaluation for Hickory Grove Road was not in our scope of work. Therefore, actual pavement
condition and severity of any distress have not been assessed. As requested by SRTA, we have provided
a Mill and Inlay design for the existing Hickory Grove Road. Prior to inlay construction, any visible cracks
and construction joints in the existing pavement should be filled with Type M crack sealant. This work
should be done in accordance with section 407 of the GDOT Standard specifications. The recommended
mill and inlay design is provided below. It should be noted that Hickory Grove Road Mill and Inlay design
is 51.12% underdesigned. We were informed by Atkins that SRTA would like the existing pavement
elevation of Hickory Grove Road to remain the same; i.e., its profile should not be changed, nor its
superelevation, or its thickness. The pavement should be kept at its current elevation (deficient or not)
by doing only a mill & inlay necessary to match its surface course with the adjacent surface course of the
newly widened area.
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Mill and Inlay Design: Hickory Grove Road

Pay Item Course Material TI:uckness
(inches)
12.5 mm Superpave :
402-4510 Asphalt Surface Polymer Modified 1%
-- Existing 1 Asphaltic Concrete 2
I Concrete/ Cement-
N Existing 2 Treated Base 75

Note: Milling depth is 1.5 inches.
This mill and inlay design is 51.12% underdesigned.

4.8.3 Full Depth Pavement Design

Full-depth pavement design will be required for all Park and Ride pavement sections and roadway
widenings. Recommendations for full depth design for Hickory Grove Road widening sections, Entrance
drive, Bus bays and middle of entrance drive section, standard duty parking lot section, and medium-

duty parking lot section are as follows:

Full Depth Design: Hickory Grove Road
Pay Item Course Material T}'uckness
(inches)
12.5 mm Superpave ,
402-4510 Asphalt Surface Polymer Modified 1%
402-3190 Asphal.t 19 mm Superpave 2
Intermediate
402-3121 Asphalt Base 25 mm Superpave 8
310-5080 Base Graded Aggregate 10
Base
The full depth design is 4.58% underdesigned.
Full Depth Design: Entrance Drive and Bus Bays
Course Material Tl.uckness
(inches)
PCC Course JPCP- Jointed Portland Cement 10
Concrete
Base Graded Aggregate Base 10
The full design is 308.16% overdesigned.
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Full Depth Design: Standard Duty Section
Pay Item Course Material TI:uckness
(inches)
402-3102 | Asphalt Surface 9.5 mm Type Il 1%
Superpave
402-3190 Asphalt 19 mm Superpave 2
Intermediate
310-5060 Base Graded Aggregate 6
Base
This full depth design is 34.02% overdesigned.
Full Depth Design: Medium Duty Section
Thick
Pay Item Course Material .|c ness
(inches)
402-3102 Asphalt Surface 9-5mm Type l 1%
Superpave
Asphalt
402-3190 Intermediate 19 mm Superpave 2
402-3121 Asphalt Base 25 mm Superpave 3
310-5060 Base Graded Aggregate 6
Base
This full depth design is 60.38% overdesigned.

4.9 Bus Shelter

Based on our boring data and the provided grading plan, we anticipate that the bus shelter foundations
will bear on either compacted fill or residual soils and can be supported on a shallow foundation system
consisting of spread and strip footings.

We recommend an allowable bearing pressure of 2,500 psf be used for all spread and strip footings
supported on compacted fill or residual soils. We recommend that a minimum width of 2 feet be used
for all footings. All footings should be embedded a minimum of 1.5 feet below exterior grade to protect
against frost penetration. Upon completion of excavation and preparation of the footings, the soil
bearing material should be inspected by the project geotechnical engineer prior to construction of the
footings to confirm that the design bearing pressure is available.

We recommend that the bus shelter slab-on-grade be underlain by a 6-inch thick layer of graded
aggregate base (GAB) placed on top of a 98 percent standard Proctor compacted subgrade to provide
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uniform support throughout. The GAB should be compacted to 98 percent of the standard Proctor
maximum dry density. For enclosed structures, we recommend a plastic vapor barrier be placed on top
of the GAB layer to prevent the capillary rise of any infiltrated water that could dampen the slab. A soil
subgrade reaction modulus (k) value of 175 pci is recommended for use in the design of the slabs.

4.10 Percolation Rate for Underground Detention System

A percolation test (PT-3) was performed within the footprint and at the approximate invert elevation of
the proposed underground detention basin to estimate soil infiltration rates. A percolation rate of 2
inches per hour was obtained during the percolation test; however, lower percolation rates of 0.4 inches
per hour were obtained at TP-1 and TP-2 located within the old footprint of the underground detention
system. Since the soil type and plasticity characteristics were similar (ranging from clayey sand to sandy
clay) across the three percolation test locations, we recommend using the lower value of 0.4 inches per
hour in the design of the underground detention system.

It should be noted that these percolation rates are only applicable at the test location and depth at
which they were performed. It should also be noted that lateral flow through the walls of the test hole
contributes significantly to the total infiltration rate for this type of percolation test. For a 4-inch
diameter hole filled with 6 inches of water, the ratio of the side wall surface area (lateral flow
component) to the surface area of the hole bottom (vertical flow component) is about 6 to 1. Thus, the
surface area of the hole bottom is only about 15 percent of the total hole surface area through which
flow occurs, resulting in a significant amount of flow by lateral infiltration. This effect should be
considered when using the measured percolation rates in the design of the underground detention
system.





TABLES





Table 1

Summary of Pavement Core Data
GRTA Hickory Grove Road Park and Ride
Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230

Asphalt Concrete/CTB
Coring Location Pavement Type Thickness Thickness Visual Soil Classification of Subgrade
(inches) (inches)
C-1 Asphalt 2 7 Reddish brown sandy CLAY with rock fragments
C-2 Asphalt 5.25 8 Red and tan sandy SILT






Summary of Subsurface Conditions

Table 2

GRTA Hickory Grove Road Park and Ride
Acworth, Cobb County, Georgia

Willmer Project No. ATL-71.4230

Depths to Top of Layer (ft)

Layer Thickness (ft)

Boring Groundwa.ter Bo.ring.
No. Fill Alluvium | Residuum PWR! Auger Fill Alluvium | Residuum PWR Depth ?t Time | Termination
Refusal of Boring (ft) Depth (ft)
B-1 -- - 0 - -- - -- >25 - - 25
B-2 -- - 0 - -- - -- >30 - - 30
B-3 -- - 0 - -- - -- >20 - - 20
B-4 0 - 8 - -- 8 -- >12 - - 20
B-5 -- - 0 - -- - -- >20 - - 20
B-6 - 2 - -- -- >23 - - 25
B-7 - 3 - -- -- >22 - - 25
B-8 - 5.5 - -- 5.5 -- >14.5 - - 20
B-9 - 2 - -- 2 -- >23 - - 25
B-10 -- - 0 - -- - -- >20 - - 20
B-11 0 - 2 - -- 2 -- >18 - - 20
AB-1 -- - 0 - -- - -- >10 - - 10
AB-2 -- - 0 - -- - -- >10 - - 10
AB-3 -- - 0 - -- - -- >20 - - 20
AB-4 -- - 0 - -- - -- >20 - - 20
AB-5 -- - 0 - -- - -- >10 - - 10
AB-6 -- - 0 - -- - -- >10 - - 10
AB-7 -- - 0 - -- - -- >10 - - 10
AB-8 -- - 0 - -- - -- >10 - - 10
AB-9 -- - 0 - -- - -- >20 - - 20
AB-10 -- - 0 - - - -- >20 -- 18 20
Notes:

1. PWR = Partially Weathered Rock






Table 3
Summary of Percolation Test Results
GRTA Hickory Grove Road Park and Ride
Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230

sample Depth Fines Liquid Plasticity Na'tural .
Test Below Ground . . o Moisture Percolation Rate
Soil Description Content Limit Index .
Number Surface (%) (%) (%) Content (in/h)
(ft) ’ ’ ’ (%)
PT-1 1-15 Reddish Brown CLAY 78.1 62 31 31.2 0.4
with sand

Reddish Brown Clayey

PT-2 1-15 SAND 31.2 53 26 30.7 0.4
Reddish Brown Clayey

PT-3 1-2 SAND 455 62 45 39.6 2.0






Table 4
Summary of Standard Proctor and CBR Test Results
GRTA Hickory Grove Road Park and Ride
Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230

P
Standard. roctor CBR Test
Sample Depth ) o . Natural Compaction Test
Borin Below Ground Fines Liquid Plasticity Moisture ; ;
& Soil Description Content Limit Index Maximum | Optimum
Number Surface (%) (%) (%) Content Dry Moisture | Compaction | CBR Value
0,
(ft) (%) Density Content (%) (%)
(pcf) (%)
Reddish Brown Elastic
B-1 0-5 SILT with sand 84.2 66 28 27.4 91.5 28.5 102 9
B-2 0-5 Reddish Brown Sandy 69.7 54 21 19.4 105.1 19.5 102 9
Elastic SILT
B-10 0-3 Reddish Brown Elastic 73.8 61 23 235 102.0 22.0 100 8
SILT with sand
AB-2 0-5 Light brown sandy 77.4 63 24 26.1 95 26.0 - -
elastic SILT
AB-7 0-5 Brown sandy elastic SILT 77.4 62 22 28.7 93.5 25.0 - -

Abbreviations:

CBR — California Bearing Ratio

pcf — pounds per cubic foot






Summary of One-Dimensional Consolidation Test Results
GRTA Hickory Grove Road Park and Ride

Table 5

Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230

Sample Natural Fines Initial
I\Slirr:Fk))I:r Depth? Soil Description \?aPIEeNZ I\élgrl;?r:f Content (I;/L) (;I) Void (sz) Cc C (ftzféa )
(feet) (%) ° °" | Ratio | ‘P 4
(%)
B-8 6-8 Red and tan sandy SILT 11 22.9 57.4 NP NP 1.02 6,000 | 0.37 | 0.05 10

Abbreviations: LL— Liquid Limit

Notes:

Pl — Plasticity Index
NP — Non-Plastic

o, — Pre-consolidation Pressure

C. — Compression Index
C: — Recompression Index

C, — Coefficient of Consolidation

1. Sample depths are measured from the existing ground surface at the time of the subsurface exploration.
2. SPT N values are for samples taken just above or closest to the undisturbed sample.
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SCALE: 1" = 140'

DATE: 1/17/2019

DRAWN BY: DS

REVIEWED BY: BD
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Engineering

GEOTECHNICAL ENGINEERING & CONSTRUCTION SERVICES
ENVIRONMENTAL SERVICES AND ENGINEERING
3772 PLEASANTDALE ROAD - SUITE 165
ATLANTA, GA 30340-4270

FIGURE 2

BORING, CORING AND PERCOLATION TEST LOCATION PLAN
SUBSURFACE EXPLORATION AND GEOTECHNICAL
ENGINEERING EVALUATION

GRTA HICKORY GROVE ROAD PARK AND RIDE

ACWORTH, COBB COUNTY, GEORGIA

WILLMER PROJECT No. ATL-71.4230
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NOTE:
At borings B-2, B-3, and B-4, the Standard Penetration Tests (SPT) were performed using an automatic hammer whereas, a manual hammer was used at AB-1, AB-2,
AB-3 and AB-10. Since manual hammers impart less energy to the SPT sampler than automatic hammers, for any soil layer the SPT blow count is expected to be greater
for manual hammer than automatic hammer.
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NOTE:

At borings B-2, B-3, and B-4, the Standard Penetration Tests (SPT) were performed using an automatic hammer whereas, a manual hammer was used at AB-1, AB-2,
AB-3 and AB-10. Since manual hammers impart less energy to the SPT sampler than automatic hammers, for any soil layer the SPT blow count is expected to be greater
for manual hammer than automatic hammer.
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REVIEWED BY: BD
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ENVIRONMENTAL SERVICES AND ENGINEERING
3772 PLEASANTDALE ROAD - SUITE 165
ATLANTA, GA 30340-4270

FIGURE 3B

GENERALIZED SUBSURFACE PROFILE (B-B')

SUBSURFACE EXPLORATION-GEOTECHNICAL EVALUATION
HICKORY GROVE ROAD PARK AND RIDE

ACWORTH, COBB COUNTY, GEORGIA

WILLMER PROJECT No. ATL-71.4230
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At borings B-2, B-3, and B-4, the Standard Penetration Tests (SPT) were performed using an automatic hammer whereas, a manual hammer was used at AB-1, AB-2,
AB-3 and AB-10. Since manual hammers impart less energy to the SPT sampler than automatic hammers, for any soil layer the SPT blow count is expected to be greater
for manual hammer than automatic hammer.
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FIGURE 3C

GENERALIZED SUBSURFACE PROFILE (C-C)

SUBSURFACE EXPLORATION-GEOTECHNICAL EVALUATION
HICKORY GROVE ROAD PARK AND RIDE

ACWORTH, COBB COUNTY, GEORGIA

WILLMER PROJECT No. ATL-71.4230
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BENCHING DETAIL

WHERE THE EMBANKMENT IS TO BE PLACED ON A HILLSIDE
OR ANOTHER EXISTING EMBANKMENT HAVING A SLOPE OF
5TO 1 OR STEEPER, THE FOUNDATION MUST BE BENCHED

WHILE THE EMBANKMENT IS BEING CONSTRUCTED.

(SEE DIAGRAM AT LEFT)

THE DIAGRAM SHOWS THAT BEFORE LAYER "A" IS PLACED,
THE FIRST STEP (1) IS TO CUT INTO THE SLOPE A MAXIMUM
DISTANCE OF ABOUT 8' (ABOUT 3/4 THE WIDTH OF THE
TYPICAL D-8 BULLDOZER BLADE). SUCCESSIVE LAYERS B,
C, AND D ARE THEN PLACED. BEFORE LAYER "E" IS PLACED,
THE SECOND STEP IS TO CUT 8 FEET INTO THE SLOPE AND
SUCCESSIVE LAYERS ARE AGAIN PLACED. IF IT IS
ANTICIPATED THAT THE VERTICAL PART OF THE STEP WILL
EXCEED 4' IF AN 8' HORIZONTAL CUT IS MADE, THEN THE
ACTUAL CUT STOPS WHEN THE VERTICAL PART REACHES
A MAXIMUM OF 4' ALLOWING THE HORIZONTAL DISTANCE
TO VARY.

THE PROCESS OF BENCHING IS CONSIDERED INCIDENTAL
TO THE ITEM OF UNCLASSIFIED EXCAVATION AND BORROW
OR GRADING COMPLETE IN CONSTRUCTION OF THE
EMBANKMENT AND NO ADDITIONAL MEASUREMENT

OF QUANTITY OR PAYMENT WILL BE MADE FOR BENCHING.

SCALE: NTS

DATE: 11/27/2018

DRAWN BY: DS

REVIEWED BY: TS

GEOTECHNICAL ENGINEERING 1 CONSTRUCTION SERVICES

FIGURE 4
BENCHING DETAIL
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ENGINEERING EVALUATION
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DRILLING AND SPT PROCEDURES

The borings were drilled using an all-terrain vehicle (ATV)-mounted rotary drill rig to advance continuous
hollow stem augers. All work was performed under the observation of our geotechnical engineers. The
SPT borings were performed in general accordance with ASTM Standard D 1586. The Standard Penetration
Test is a widely accepted method for in situ testing of soils. A 2-foot long, 2-inch outside-diameter split-
barrel sampler attached to the end of a string of drilling rods is driven 18 inches into the ground by
successive blows of a 140-pound hammer freely dropping 30 inches. The number of blows needed for
each 6 inches of penetration is recorded. The blows required for the first 6 inches of penetration are
allowed for seating the sampler into any loose cuttings, and the sum of the blows required for penetration
of the second and third 6-inch increments constitutes the penetration resistance or N-value. After the
test, the sampler is extracted from the ground and opened to allow visual examination and classification
of the retained soil sample. The N-value has been empirically correlated with various soil properties
including consistency, relative density, strength, compressibility, and potential for difficult excavation.
Correlations between the N-value and the relative density of cohesionless soils (sands) and consistency of
cohesive soils (clays/silts) are included in Appendix Il.
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Willmer Engineering Inc.
3772 Pleasantdale Road, Suite 165
Atlanta, Georgia 30340

UNIFIED SOIL CLASSIFICATION SYSTEM REFERENCE SHEET

LETTER
MAJOR DIVISIONS SYMBOL. TYPICAL DESCRIPTIONS
WELL-GRADED GRAVELS, GRAVEL-SAND
GRAVEL CLEAN (GW) | \IXTURES, LITTLE OR NO FINES
AND GRAVELS
GRAVELLY ';\:I)T'I;I'ilgg (GP) | POORLY GRADED GRAVELS, GRAVEL-SAND
SOILS MIXTURES, LITTLE OR NO FINES
MORE THAN 50% | GRAVELS M SILTY GRAVELS and GRAVEL-SAND-SILT
COARSE OF COARSE WITH (G ) MIXTURES
GRAINED ';Féﬁrgmgg FINES
SOILS Dt LATNEL APPRECGIABLE CLAYEY GRAVELS and GRAVEL-SAND-CLAY
#4 SIEVE AMOUNTOF | (GC) | MixTURES an
FINES
MORE THAN CLEAN (SW) | WELL GRADED SANDS, GRAVELLY SANDS,
50% OF SAND LITTLE OR NO FINES
MATERIAL IS SAND
LARGER THAN AND LITTLE ORNO POORLY GRADED SANDS, GRAVELLY
#200 SIEVE SIZE :
SANDY SOILS FINES (SP) | sANDS, LITTLE OR NO FINES
MORE THAN 50% SANDS
O|=FFa§8¢|%S|uE WITH (SM) | SILTY SANDS and SAND-SILT MIXTURES
PASSING FINES
#4 SIEVE APPRECIABLE
AMOUNT OF (SC) CLAYEY SANDS and SAND-CLAY MIXTURES
FINES
INORGANIC SILTS AND VERY FINE SANDS,
SILTS (ML) | ROCK FLOUR, SILTY OR VERY FINE SANDS
OR CLAYEY SILTS WITH SLIGHT PLASTICITY
FINE AND INORGANIC CLAYS OF LOW TO MEDIUM
GRAINED CLAYS (CL) | PLASTICITY, GRAVELLY CLAYS, SANDY
CLAYS, SILTY CLAYS, LEAN CLAYS
SOILS LIQUID LIMIT
LESS THAN 50 (OL) | ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
INORGANIC ELASTIC SILTS, MICACEOUS
MORE THAN (MH) | OR DIATOMACEOUS FINE SANDY OR SILTY
50% OF SILTS SOILS
MATERIAL IS AND
SMALLER THAN CLAYS (CH) g\IAc%R&AA\\%: CLAYS OF HIGH PLASTICITY,
#200 SIEVE SIZE LIGUID LM
GREATER THAN 50 (OH) | ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS WITH HIGH
HIGHLY ORGANIC SOILS (PT) | DEAT, HUMUS, SWAl

H:\\Word Processing\Admin\Forms\Unified Soil Classification System Reference Sheet.doc






N \glgL”gé\AerEIS BORING RECORD
LEGEND

SM, CL, etc: - GROUP SYMBOL based on Unified Soil Classification System.
(Refer to ASTM D-2488 and Table 1 of D-2487)

N-VALUE: BLOWS PER FOOT- Standard Penetration Resistance (SPT) blow count,
the sum of the second and third 6-inch increments of the SPT test.
(Refer to ASTM D-1586)

CONSISTENCY / RELATIVE DENSITY Correlated with SPT Blow Count, N:

SILTS AND CLAYS SANDS

N N Relative

(blows per foot) Consistency (blows per foot)  Density

0-2 Very Soft 0-4 Very Loose

3-4 Soft 5-10 Loose

5-8 Firm 11 -30 Medium Dense

9-15 Stiff 31-50 Dense

16 - 30 Very Stiff > 50 Very Dense

31-50 Hard

> 50 Very Hard

NOTES:
Groundwater Measurements: Y Water level at time of backfilling
AVA Water level at time of boring
= Caved level at 24 hours
ASPHALT CONCRETE TOPSOIL FILL GW G GM
ERRC K eal AN TR PR
b T L, 2D,
PR NZANI/ANY Slgyie Cleyie
SP ‘SM ; SC SANDY SILT SANDY CLAY
ML MH CL-ML CL CH oL OH

_

PEAT PWR ROCK

W FS= sy
- p— _ 1 S —
oo
N NI K= e
R K= e
WM = Y—
j— . oo
Yo T\






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride

Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-1
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1075.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Manual Hammer Hammer Efficiency (%): ==
Core Boxes: N/A Samples: 4 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 10.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 o z
%) 5 10 20 40 60 80
——— - ——11075.0 |
\TOPSOIL=1inch J8 -
ss RESIDUUM: Medium dense to dense SM 1 10
tan and white silty medium to fine i N
SS SAND b ) 34
1070 —
-becomes orange-brown T
SS - 11
11D ss 1065 i 13
] Boring was terminated at 10 feet below ]
g the existing ground surface. .
1 Groundwater was not encountered at the T
157 time of boring completion. 1060
20— 1055
25— 1050
30 1045
35— 1040
40— 1035
45— 1030
50— 1025
55— 1020
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-1
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WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-2

Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1068.50 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Manual Hammer Hammer Efficiency (%): ==
Core Boxes: N/A Samples: 4 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 10.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
SI|lTo |F || = g | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION SRS <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 m z
% 5 10 20 40 60 80
= - - ——11068.5 |
: \TOPSOIL=2inches _ Jcr
ss RESIDUUM: Very stiff to stiff tan and ML i 10
white medium to fine sandy elastic 1065—
Ss SILT 4 16
-becomes orange-brown ]
Ss ] 12
] 1060
10 Ss . 15
] Boring was terminated at 10 feet below T
g the existing ground surface. i
] 1055
1 Groundwater was not encountered at the 4
157 time of boring completion. i
] 1050
20— ]
i 1045
25— ]
i 1040—
30 ]
i 1035
35— ]
i 1030
40— ]
] 1025
45— i
] 1020
50— ]
] 1015
55— l
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-2
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WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-3
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1063.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Manual Hammer Hammer Efficiency (%): ==
Core Boxes: N/A Samples: 6 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 20.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
SI|lTo |F || = g | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION SRS <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
% 5 10 20 40 60 80
- 1063.0
\TOPSOIL = 3 inches / CL ]
RESIDUUM: Medium dense SM 1 14
orange-brown silty medium to fine 1060
SAND ] 13
g 20
-becomes tan 1055
] 14
|| stiff to very stiff tan medium to fine sandy ML | 7
SILT ]
10
] -becomes brown 1045
20 Ss ] 17
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
g 1040
T Groundwater was not encountered at the T
25 time of boring completion. i
g 1035
30—
g 1030
35—
g 1025
40—
g 1020
45—
g 1015
50—
g 1010
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-3
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WILLMER

Engineering

Project:

Hickory Grove Road Park and Ride

Location: Acworth, Cobb County, Georgia

Project Number:

ATL-71.4230

BORING No. AB-4
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth:

Angle from Horizontal:

90 Surface Elevation (ft): 1060.00

NA

Station:

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Manual Hammer

Hammer Efficiency (%): ==

Core Boxes: N/A Samples: 7 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 20.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
[ i N [T (blows/foot, uncorrected) >
[TTRT| o _
S Aol O <§( o z
o 5 10 20 40 60 80
- 1060.0
\TOPSOIL =1 inch / CL i
< ss RESIDUUM: Stiff to very stiff cL - Q 17
T reddish-brown medium fine sandy i
5 Z SS CLAY 1055 27
| z 3s E 20
1050 15
| Firm to stiff tan medium to fine sandy ~~ CL | i
CLAY 4
1045 7
] SS ' \0 13
20 - - 1040
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
T Groundwater was not encountered at the T
25 time of boring completion. 1035
30 1030
35— 1025
40— 1020
45— 1015
50 1010
55— 1005
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-4
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WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-5
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1070.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Manual Hammer Hammer Efficiency (%): ==
Core Boxes: N/A Samples: 4 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 10.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
W w o =
>0l O 2 o z
%) T 5 10 20 40 60 80
4 RESIDUUM: Very stiff to hard CL ]
- SES reddish-brown medium to fine sandy - o 17
i CLAY 4
57X S8 1065 32
i z 3s E 29
i -becomes tan 4
10 SS : : 1060 22
] Boring was terminated at 10 feet below ]
g the existing ground surface. .
1 Groundwater was not encountered at the T
157 time of boring completion. 1055
20— 1050
25— 1045
30 1040
35— 1035
40— 1030
45— 1025
50— 1020
55— 1015
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-5
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WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-6
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: ==

Angle from Horizontal: 90

Surface Elevation (ft): 1078.00 Station: NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Manual Hammer

Hammer Efficiency (%): ==

Core Boxes: N/A

Samples: 4 Overburden (ft): N/A

Rock (ft): N/A

Total Depth (ft): 10.0

Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
w w o =
>0l O 2 m z
%) Ty 5 10 20 40 60 80
RESIDUUM: Stiff red medium to fine CL 4
sandy CLAY ] 14
e 1075
Medium dense orange-brown silty SM . I
medium to fine SAND 14
. 11
1070
-becomes red, brown, and black 4 -
] Boring was terminated at 10 feet below ]
g the existing ground surface. .
. 1065—
1 Groundwater was not encountered at the T
157 time of boring completion. ]
. 1060
20—
. 1055
25—
. 1050
30
. 1045—
35—
. 1040—
40—
. 1035
45—
. 1030
50—
. 1025
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-6






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
ATL-71.4230

Project Number:

BORING No. AB-7
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90

Surface Elevation (ft): 1079.00 Station:

NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Manual Hammer

Hammer Efficiency (%): ==

Core Boxes: N/A Samples: 4 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 10.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION SR <
cal 3|7 |H o= (blows/foot, uncorrected) =
w w o =
>0l O 2 o z
o 5 10 20 40 60 80
- 1079.0
\TOPSOIL = 3 inches / CL ]
- ss RESIDUUM: Stiff to very stiff ML - 12
T reddish-brown sandy elastic SILT T
. 1075
5] SS 12
b SS g 14
oL X ss 1070 17
] Boring was terminated at 10 feet below ]
g the existing ground surface. .
i Groundwater was not encountered at the 1065
157 time of boring completion. ]
. 1060
20—
8 1055
25—
. 1050
30—
. 1045
35—
. 1040
40—
. 1035
45—
. 1030
50—
8 1025
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-7






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-8
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1090.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Manual Hammer Hammer Efficiency (%): ==
Core Boxes: N/A Samples: 4 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 10.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O I g | |®| = 3 | STANDARD PENETRATION TEST DATA | 2
EEl 20 (Y3 5 MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
) TN 5 10 20 40 60 80
RESIDUUM: Very stiff reddish-brown CL ]
- ] ss medium to fine sandy CLAY - .\ 16
57X S8 1085 > 23
4 g < 17
] | Medium dense tan silty medium to fine ~ SM | i N
10 SAND 1080 22
T Boring was terminated at 10 feet below T
] the existing ground surface. i
15 Groundwater was not encountered at the 1075
. time of boring completion. i
20— 1070
25— 1065
30— 1060
35— 1055
40— 1050
45— 1045
50— 1040
55— 1035
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-8






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-9
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90

Surface Elevation (ft): 1060.00 Station:

NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Manual Hammer

Hammer Efficiency (%): ==

Core Boxes: N/A Samples: 6 Overburden (ft): N/A Rock (ft): N/A Total Depth (ft): 20.0
Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 m z
%) 5 10 20 40 60 80
- . 1060.0
RESIDUUM: Firm to very stiff CL ]
- SES reddish-brown medium to fine sandy - Q 18
i CLAY 4
s 2SS 1055 24
1 -becomes tan i ;
‘| Firm to very stiff tan medium to fine ML ]
sandy SILT 1050 8
1045 14
: : 1040 16
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
T Groundwater was not encountered at the T
25 time of boring completion. 1035
30 1030
35— 1025
40— 1020
45— 1015
50— 1010
55— 1005
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-9






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. AB-10
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1052.00 Station: NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Manual Hammer

Hammer Efficiency (%): ==

Core Boxes: N/A

Samples: 6 Overburden (ft): N/A Rock (ft): N/A

Total Depth (ft): 20.0

Logged By: ND Date Drilled: ~ 1/22/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
%) 5 10 20 40 60 80
, - 1052.0 |
R \TOPSOIL = 2 inches _
7 RESIDUUM: Loose to medium dense SC | 1050 10
orange-brown clayey medium to fine T
SAND ] 20
~ || Firm to stiff tan, red, and black medium ML | .
to fine sandy SILT 1045 12
] 13
1040—
] 8
. 1035
i B i
20 Ss ] 10
] Boring was terminated at 20 feet below ]
. the existing ground surface. 1030—
1 Groundwater was encountered at 18 feet T
25 below the existing ground surface at i
] the time of boring completion. 1025
30
. 1020
35—
. 1015
40—
. 1010
45—
. 1005—
50—
. 1000
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing AB-10






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project:

Hickory Grove Road Park and Ride

BORING No. B-1

Location: Acworth, Cobb County, Georgia Sheet 1 of 1
Project Number: ~ ATL-71.4230 Location: SEE FIGURE 2
Azimuth: == Angle from Horizontal: 90 Surface Elevation (ft): 1122.00 Station: NA

Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==

Core Boxes: NA Samples: 5 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 25.0
Logged By: GH Date Drilled:  11/13/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEl 20 (Y3 S MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
w w o =
>0l O 2 o z
%) 55 5 10 20 40 60 80
RESIDUUM: Very stiff reddish brown MH ]
g elastic SILT with sand 1120
s ss i [ ] 19
. 1115
I'..| | | Medium dense brown and tan (mottled ~ SM ]
10 SS black) silty medium to fine SAND 17
1110
15— S8 14
1105
20 Ss 16
1100
o5 Ss _ _ ] 13
] Boring was terminated at 25 feet below ]
. the existing ground surface. 1095
T Groundwater was not encountered at the T
30 time of boring completion. ]
. 1090
35—
. 1085
40—
. 1080—
45—
. 1075
50—
. 1070
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-1






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride

Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. B-2

Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: == Angle from Horizontal: 90 Surface Elevation (ft): 1123.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 6 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 30.0
Logged By: GH Date Drilled:  11/13/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 m z
%) 55 5 10 20 40 60 80
] RESIDUUM: Stiff red medium to fine MH 4
g sandy elastic SILT with rock .
8 fragments 1120
5 < ss i 11
E 1115
sS| | | Medium dense brown and tansilty ~ SM | i 12
medium to fine SAND 4
. . 1110
] - becomes tan, pink, and white 4
15— S8 15
. 1105
20 Ss 16
1100 \
o5 SS ] 23
- becomes mottled black 4
1095 l‘
qo X 88 i 18
] Boring was terminated at 30 feet below ]
g the existing ground surface. .
. 1090
T Groundwater was not encountered at the T
35 time of boring completion. ]
. 1085—
40—
. 1080
45—
. 1075
50—
. 1070
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-2






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project:

Hickory Grove Road Park and Ride

Location: Acworth, Cobb County, Georgia

Project Number:

ATL-71.4230

BORING No. B-3
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: ==

Angle from Horizontal:

90

Surface Elevation (ft): 1108.00 Station:

NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Automatic Hammer

Hammer Efficiency (%): ==

Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/13/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 o z
%) T 5 10 20 40 60 80
RESIDUUM: Stiff red medium to fine CL 4
sandy CLAY ]
1105
Ss i e 14
Stiff tan and brown medium to fine sandy ML i
- Tt T o ST T — ——— — o] 1100
Medium dense tan and pink silty medium  SM 4
10— 88 to fine SAND 21
1095
15 SS ] 10
- becomes tan and brown 4
|| | Very stiff tan and brown medium to fine ML | ;490
sandy SILT ]
20 Ss _ _ 18
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
. 1085
T Groundwater was not encountered at the T
25 time of boring completion. i
. 1080—
30
. 1075
35—
. 1070
40—
. 1065
45—
. 1060
50—
. 1055
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-3






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

Y

WILLMER

Engineering

Project:

Hickory Grove Road Park and Ride

BORING No. B-4

Location: Acworth, Cobb County, Georgia Sheet 1 of 1
Project Number: ~ ATL-71.4230 Location: SEE FIGURE 2
Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1089.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/13/18
L
=z
zg o (=], S w
O I g | |®| = % | STANDARD PENETRATION TEST DATA | 3
EEl 20 (Y3 5 MATERIAL DESCRIPTION S e <
5 & c- ||| g 1T (blows/foot, uncorrected) >
>0l O 2 m z
) TR 5 10 20 40 60 80
4 FILL: Brown clayey medium to fine SC ]
K& T~~~ __SANDwithroot fragments o] -
i Very stiff reddish brown medium to fine T
5B 88 sandy CLAY with rock fragments 10857 20
] RESIDUUM: Stiff to very stiff redandtan ~ CL | 1080
10724 88 medium to fine sandy CLAY 9
. 1075
15 > SS 7 23
] || Medium dense brown (mottled black) ~ SM | i
4 silty medium to fine SAND 1070 .
20 - -
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
I Groundwater was not encountered at the 1065
25 time of boring completion. i
8 1060
30—
8 1055
35—
8 1050
40—
. 1045
45—
. 1040
50—
8 1035
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-4






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. B-5
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90

Surface Elevation (ft): 1090.00 Station:

NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Automatic Hammer

Hammer Efficiency (%): ==

Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/13/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 m z
%) T 5 10 20 40 60 80
RESIDUUM: Very stiff red medium to CL
R fine sandy CLAY with root fragments
__________________________ 1085 L 16
Medium dense and loose brown, tan, SM
and red silty medium to fine SAND
1080 14
1075 10
- becomes mottled black
: : 1070 13
] Boring was terminated at 20 feet below
g the existing ground surface.
T Groundwater was not encountered at the
25 time of boring completion. 1065
30 1060
35— 1055
40— 1050
45— 1045
50— 1040
55— 1035
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-5






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. B-6
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1098.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 5 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 25.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEl 20 (Y3 S MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 o z
%) T 5 10 20 40 60 80
4 FILL: Reddish brown medium to fine CL 4
sandy CLAY with root and rock i .
8 \ fragments / 1095—
5] > ss RESIDUUM: Firm to very stiff red, tan, ] 11
] and purple medium to fine sandy ]
4 SILT 4
. 1090
10— P ss 17
. 1085—
15 > ss 6
. 1080
20 > ss 9
| [ [ | Medium dense brown and tan (mottled ~ SC | 4975
ss black) clayey medium to fine SAND g o1
] Boring was terminated at 25 feet below ]
g the existing ground surface. y
. 1070
T Groundwater was not encountered at the T
30 time of boring completion. ]
. 1065—
35—
. 1060 —
40—
. 1055
45—
. 1050
50—
. 1045
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-6






WILLMER

Engineering

SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

Project:  Hickory Grove Road Park and Ride BORING No. B-7
Location: Acworth, Cobb County, Georgia Sheet 1 of 1
Project Number: ~ ATL-71.4230 Location: SEE FIGURE 2
Azimuth: == Angle from Horizontal: 90 Surface Elevation (ft): 1111.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 5 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 25.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
5 & c- ||| g 1T (blows/foot, uncorrected) >
>0l O 2 m z
%) 5 5 10 20 40 60 80
FILL: Brown clayey medium to fine SC | {110+
_ SAND with root and rock fragments g
s RESIDUUM: Medium dense red and tan ~ SC i
7 1_| _ clayeymediumtofineSAND |
Medium dense tan and red silty medium ~ SM | 1105
to fine SAND i
1100
1095—
- becomes brown and tan (mottled black) 10904
] Boring was terminated at 25 feet below 10854
g the existing ground surface. y
20 1 Groundwater was not encountered at the T
n ime of borin mpletion.
i time of boring completio 1080
35—
. 1075
40—
. 1070
45—
8 1065
50—
8 1060
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-7






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
ATL-71.4230

Project Number:

BORING No. B-8
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: -- Angle from Horizontal: 90

Surface Elevation (ft): 1093.00 Station: NA

Drilling Equipment: ATV Mounted CME 550

Drilling Method: Automatic Hammer

Hammer Efficiency (%): ==

Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
%) T 5 10 20 40 60 80
FILL: Loose brown clayey medium to sc o
®y | || | _fireSAND_ | -
i Firm red elastic SILT with rock fragments ~ MH | 1090
5 X SS . J 6
— 4 1085—
. Loose to medium dense red and tan SM .
10 SS (mottled black) silty medium to fine 8
§ SAND 8
. 1080—
15— S8 12
. 1075 4
ot <] 88 ] 9
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
. 1070
T Groundwater was not encountered at the T
25 time of boring completion. i
. 1065—
30
. 1060 —
35—
. 1055—
40—
. 1050
45—
. 1045
50—
. 1040
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-8






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. B-9
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: == Angle from Horizontal: 90 Surface Elevation (ft): 1103.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 5 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 25.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O I g | |®| = % | STANDARD PENETRATION TEST DATA | 3
EEl 20 (Y3 5 MATERIAL DESCRIPTION S e <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
) TN 5 10 20 40 60 80
4 FILL: Reddish brown medium to fine CL 4
sandy CLAY with rock fragments i g
] RESIDUUM: Firm to stiff brown and tan 1100
5] X ss (mottled black) medium to fine sandy ] ® 15
] SILT ]
. 1095
104 > ss 10
E 1090 —
15— X SS 13
. 1085 /
20 > ss 7
| [ [ | Medium dense brown and tan (mottled ~ SM | ;og0]
115 ss black) silty medium to fine SAND . 13
] Boring was terminated at 25 feet below ]
g the existing ground surface. y
. 1075
T Groundwater was not encountered at the T
30 time of boring completion. ]
. 1070
35—
. 1065
40—
. 1060
45—
. 1055
50—
. 1050
55—
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-9






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project: Hickory Grove Road Park and Ride
Location: Acworth, Cobb County, Georgia
Project Number: ~ ATL-71.4230

BORING No. B-10
Sheet 1 of 1

Location: SEE FIGURE 2

Azimuth: == Angle from Horizontal: 90 Surface Elevation (ft): 1110.00 Station: NA
Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==
Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O I g | |®| = 3 | STANDARD PENETRATION TEST DATA | 2
EEl 20 (Y3 S MATERIAL DESCRIPTION S @ <
ol &2 la|g 1T (blows/foot, uncorrected) >
[TTRT| o _
>0l O 2 o z
) TR 5 10 20 40 60 80
] RESIDUUM: Reddish brown elastic SILT MH -
4 with sand 8
sS| | | Medium dense red and tan silty medium ~ SM | ;05 L 21
to fine SAND 4
10— SS 1100 13
TP T 1 1T | Stifforown and tan (mottled black) ML | ]
g medium to fine sandy SILT .
15 | || P 88 1095 R
i Ss i 9
20 - - 1090
] Boring was terminated at 20 feet below ]
g the existing ground surface. y
T Groundwater was not encountered at the T
25 time of boring completion. 1085
30 1080
35— 1075
40— 1070
45— 1065
50— 1060
55— 1055
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-10






SPTN UPDATED COMBINED BORINGS - UPDATED 12.04.2018.GPJ 1/18/19

WILLMER

Engineering

Project:

Hickory Grove Road Park and Ride

BORING No. B-11

Location: Acworth, Cobb County, Georgia Sheet 1 of 1
Project Number: ~ ATL-71.4230 Location: SEE FIGURE 2
Azimuth: -- Angle from Horizontal: 90 Surface Elevation (ft): 1098.50 Station: NA

Drilling Equipment: ATV Mounted CME 550 Drilling Method: Automatic Hammer Hammer Efficiency (%): ==

Core Boxes: NA Samples: 4 Overburden (ft): NA Rock (ft): NA Total Depth (ft): 20.0
Logged By: GH Date Drilled:  11/14/18
L
=z
zg o (=], S w
O ITg |F || = 3 | STANDARD PENETRATION TEST DATA | 2
EEZO0|4|21]8 MATERIAL DESCRIPTION S @ <
cal 3|7 |H o= (blows/foot, uncorrected) =
[TTRT| o _
>0l O 2 m z
%) T 5 10 20 40 60 80
FILL: Brown clayey medium to fine sC T
2 T-+t—-Tt-nh__SAND ol ] ]
1 RESIDUUM: Stiff to very stiff red, purple, 1095—
5 >] ss and tan medium to fine sandy CLAY - 0o 18
} 1090
104 > sS i 11
] 1085—
15 > sS i 8
i 1080
20 Ss . 10
] Boring was terminated at 20 feet below T
g the existing ground surface. i
] 1075
T Groundwater was not encountered at the 4
25 time of boring completion. -
] 1070
30 ]
] 1065
35— ]
] 1060
40— i
] 1055
45— i
] 1050
50— ]
i 1045
55— l
SAMPLER TYPE DRILLING METHOD Hole No.
SS - Split Spoon NX - Rock Core, 2-1/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
NQ - Rock Core, 1-7/8" CT - Continuous Tube DC - Driving Casing B-11
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WILLMER

Engineering

Pavement Core Photographs

Hickory Grove Road Park and Ride Lot
Acworth, Cobb County, Georgia
Willmer Project No. ATL-71.4230
Page 1of 1
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Particle Size Distribution (ASTM D422-63 (2009))
c g ¢ FN‘ c £ £ £ o o o o o 8 ¢ 8
© ®» ~% -x X® % e S8 € s ¢
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I | N i | | R
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70
I | (N I | | LI
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w 60 i i — i i i it
= NI EER IR AR
L
= 50 | | [ i | | [ 1]
E | I P T [ I I I
&c) | | [ | | | | [l
w 40 | | I | | I i
o i | I | i i b
| I I | | | Ll
30 1 1 NEEE | | IR
I I I I | | N
I | I I I I I [ A
20
I | [ I | | LI
| | [ | | | i LI
10 i i | R | i i i T
I | [ | i i LTI
0 | I L | | | R
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt i Clay
0.0 0.0 0.0 0.1 1.7 14.0 84.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Reddish Brown Elastic Silt with Sand
#4 100.0
#10 99.9
zig gg; Atterberg Limits
460 96 4 PL= 38 LL= 66 Pl= 28
zigg g%? Coefficients
. Dgp= 0.1239 Dgs= 0.0809 Dgo=
4200 84.2 Dag= Dog= Do2=
D10= Cu= Cc=
Classification
USCS= MH AASHTO= A-7-5(29)
Remarks
Lab No.: 15619
" (no specification provided)
Source of Sample: B-1 Depth: 0-5 ft
Sample Number: N/A Date: 7/14/17
Client:
Project: Hickory Grove Rd Park N Ride
I?cg:s%%'
e Project No: 6162-17-0571 Fig_;ure

Tested By: MF Checked By: JW
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93
28.5%, 915 pcfl | -
91.5 PN
90 \O\
s C
g \ \
2
‘@
&
©
° N
= 88.5
87 \
ZAV for
Sp.G. =
2.7
85.5
23 25 27 29 31 33 35
Water content, %
Test specification: ASTM D698-12 Method A
Elev/ Classification Naft. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. #4 No.200
0-5 ft MH A-7-5(29) 27.4 2.7 66 28 0.0 84.2
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 91.5 pf Reddish Brown Elastic Silt with Sand
Optimum moisture = 28.5 %
Project No. 6162-17-0571 Client: Remarks:
Project: Hickory Grove Rd Park N Ride Lab No.: 15619
Date: 7/14/17
O Source of Sample: B-1 Sample Number: N/A
wheeler Figure

Tested By: MM _ Checked By: JW






CALIFORNIA BEARING RATIO TEST REPORT

250 S Y N A I . | NN T I U O N B 'l I N N T Y N | ! I N S N S T | I S I NS T N O | ! | SN TN N N Y S S |
D00~ C
150 __ .................................................................................................................................................... __
- ] B
Q. - -
%3 ] L
n ] B
L - -
x i L
l_
(n - -
TOOQ oo -
80 b o
O T T T T T T i T T T T TrTrTrT i T T T T i T T T T T 11T i T T T T i L L L L L B
0.0 0.2 0.4 0.6 0.8 1.0 1.2
PENETRATION, in
Sample Height: 4.585 in California Bearing Ratio
Sample Area: 28.312 in\2 at 0.1 in: 9 at 0.3 in: 8 at 0.5 in: 7
Sample Volume: 129.81 inA3 at 0.2 in: 8 at 0.4 in: 7
Sample Mass: 4067.6 gm
Sample Condition: Soaked Water Content Before Average
Swell: 2.73 % Tare ID B-7 B-23
Surcharge: 9086 gm Tare Mass, gm 8.3 ! 8.2
Void Ratio: 0.81 Mass Tare + Wet Soil, gm 180.1 254.6
Wet Unit Weight: 119.37 pcf Mass Tare + Dry Soil, gm 142.4 199.9
Dry Unit Weight: 93.178 pcf Water Content, % 28.11 28.53

Project: Hickory Grove Rd P n R |Location: B-1 Project No.: 6162170571
Boring No.: B-1 Tested By: MM Checked By: JW
Sample No.: N/A Test Date: 7/17/17 Depth: 0-5 ft
Test No.: 15619 Sample Type: Remolded Elevation: N/A
arme. D ipti Reddish B Elasti S'ltp'th ySp d ' ‘
escription: Reddish Brown Elastic Silt wi an
foster
Remarks: 56 blows att 101.9% of MMD
wheeler

Mon, 24-JUL-2017 15:03:43






Particle Size Distribution (ASTM D422-63 (2009))
c c £ E g £ £ 5 [=} o o 9 =} 8 < 8
© o> N> °ox SN F b 8§ 23 8 ¥ x ¢
100 I I 1T Ty “).5\6\-% {II\ T T T
| I N I AR LI
90 I | [ | | | O N R | R
I I N I | | FINL ]
I | (N I | | | Il
80 i i T | I i i TN
| I (N I | | [] ] \;\ I
70 | I [ I | | LU
| I N I I | LT ]
o | I N | | | A
w 60 i i -t i i I Tttt
= e e IR
L
— 50 | I NN | | | RN
E | I LT T I I I N
Eg | I N | | I b
o 40 ! | N | | | I AT
o | | I O I I | I b
| | [ I I | | N
30 I 1 NN 1 | T I
I | | | | | N
| I LI 1l I | | [
20
| | N I | | LI
I | [ O I | I | | N
10 i I et I I I Tt
I I N I | | L
0 | | L | | | R
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
3 Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 0.8 1.8 2.9 24.8 69.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Reddish Brown Sandy Elastic Silt
375" 100.0
#4 99.2
zég gg? Atterberg Limits
1?16000 gig Coefficients
. Dgp= 0.2151 Dgs= 0.1536 Dgo=
#140 76.8 DS538= D§8= D?g=
#200 69.7 D10o= C, Cc=
Classification
USCS= MH AASHTO= A-7-5(16)
Remarks
Lab No.: 15620
" (no specification provided)
Source of Sample: B-2 Depth: 0-5 ft
Sample Number: N/A Date: 7/14/17
Client:
Project: Hickory Grove Rd Park N Ride
amec 4
arer
" Project No: 6162-17-0571 Figure

Tested By: MF

Checked By: JW
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COMPACTION TEST REPORT

107.5
19.5%, 105.1 pct
105 ]3'
/ Q
u 102.5
g N\
3 /
K7
5
©
5 / \
100
C
97.5 d ZAV for
Sp.G. =
2.7
95
15 17 19 21 23 25 27
Water content, %
Test specification: ASTM D698-12 Method A
Elev/ Classification Nat. % > % <
Sp.G. L Pl
Depth uUscs AASHTO Moist. | >PC L #4 | No.200
0-5 ft MH A-7-5(16) 19.4 2.7 54 21 0.8 69.7
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 105.1 pcf Reddish Brown Sandy Elastic Silt
Optimum moisture = 19.5 %
Remarks:

Project No. 6162-17-0571 Client:
Project: Hickory Grove Rd Park N Ride

O Source of Sample: B-2 Sample Number: N/A

Date: 7/14/17

wheeler

Lab No.: 15620

Figure

Tested By: MM Checked By: JW






CALIFORNIA BEARING RATIO TEST REPORT

500 | S I Y Y N | L N S N S [ | ; | I Y N T Y T | L T N T T T | N N T Y O | - | N TN I N T O |
400 __ 77777777777777777777777777777777777777777777777777777777777777777777777777 L
300 _—'.-“"_J”"1~; .......................................................................... :_
T I
- i L
a - -
%) ] L
n T -
L . -
4 i L
% - L
200 —f-mmmm -
. B
TOO e o e -
O L L L L L L L i LU L L i L L L L L L L i T T T TrTrTrr T i T T T 71T T 1T i T TrrrTrrT T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
PENETRATION, in
Sample Height: 4.586 in California Bearing Ratio
Sample Area: 28.274 in\2 at 0.1 in: 9 at 0.3 in: 10 at 0.5 in: 9
Sample Volume: 129.67 in"3 at 0.2 in: 10 at 0.4 in: 9
Sample Mass: 4330.7 gm
Sample Condition: Soaked Water Content Before Average
Swell: 0.11 % Tare ID B-14 B-21
Surcharge: 9086 gm Tare Mass, gm 8.2 8.3
Void Ratio: 0.57 Mass Tare + Wet Soil, gm 180 254.6
Wet Unit Weight: 127.24 pcf Mass Tare + Dry Soil, gm 153 212
Dry Unit Weight: 107.24 pcf Water Content, % 18.65 20.91

Project: Hickory Grove Rd P n R

Location: B-2

Project No.: 6162170571

Boring No.: B-2

Tested By: MM

Checked By: JW

Sample No.: N/A

Test Date: 7/17/17

Depth: 0-5 ft

Test No.: 15620

Sample Type: Remolded

Elevation: N/A

Elastic Silt

102.1% of MMD

amet D ipti Reddish B Sand
escription: Reddis rown Sandy
Eel’]sgg{er Remarks: 56 blows att

Mon, 24-JUL-2017 15:05:29






Particle Size

Distribution (AST

M D422-63 (2009))

c e c g g £ £ 0% o o o o o . 8 ¢ 8
© m NE =N XS X X § R F 8 % 8
100 I | TTT T T i v==-(f-.(k IR
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| | N I (I | | | I RN
80 i i I L i i i T N\ i
i | L | | | | | \i:
i | Ly | | I | | |
70
| | | i i | | [
o I | [ T (A | | | | I
w 60 } f ——t—t i i I it
£ oL e e R
L
- 50 | I Py | | | | LI
: E | | ey 1 [ | | | [
CLﬁ) | I [ I (I | I | | | [
L 40 | | I | | | | | | -
o | | L | I | | oAl
i | R I | | L
30 | | S 1 | T 1
I | (A I | I | LI
| | A I | | | | LA
20
I I [ (I I | I I [
I | R | | | | [0
10 I i I | | i i i i Tt
I | [ I (I A I | | | [
0 I | Ly I | | L L
100 10 1 0. 0.0 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.1 1.0 25.1 73.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Reddish Brown Flastic Silt with Sand
#4 100.0
#10 99.9
24218 ggg Atterberg Limits
460 96.9 PL= 38 LL= 61 Pl= 23
ﬁ}gg ggg Coefficients
. Dgp= 0.1582 Dgs= 0.1296 Dgo=
#200 73.8 Dao= D3o= Do2=
D10= Cu= Cc=
Classification
USCS= MH AASHTO= A-7-5(20)
Remarks
Lab No.: 15621
i (no specification provided)
Source of Sample: B-10 Depth: 0-3 ft
Sample Number: N/A Date: 7/14/17
3 Client:
g Project: Hickory Grove Rd Park N Ride
amec ;o
foreater
" Project No:  6162-17-0571 Figure

Tested By: MF

Checked By: JW
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COMPACTION TEST REPORT

O Source of Sample: B-10

Project No. 6162-17-0571 Client:
Project: Hickory Grove Rd Park N Ride

Date: 7/14/17
Sample Number: N/A

foster
wheeler

Lab No.: 15621

103.5
102 22.0%, 102.0 pcf
/ //" \\(l
o
— 100.5 ZAV for
3 Sp.G. =
> 2.7
d \
o C)/
>
[m]
99 \
b
97.5
96
19 20 21 22 23 24 25
Water content, %
Test specification: ASTM D698-12 Method A
El Classificati Nat. % > % <
ev/ assification a? Sp.G. LL PI % %
Depth USCSs AASHTO Moist. #4 No.200
0-3 ft MH A-7-5(20) 23.5 2.7 61 23 0.0 73.8
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density =102.0 pe £ Reddish Brown Elastic Silt with Sand
Optimum moisture = 22.0 %
Remarks:

Figure

Tested By: MM

Checked By: JW






CALIFORNIA BEARING RATIO TEST REPORT

500 ) NS S I N N o | - | S I T N N I B | ; N T S Y I O N | L Y N I N T A | | N S TN I N N N N | L S T S I Y O T |
400——“-“’******"“"-----“-“**‘*”'"’"-----’----““"”r""*’---""””‘“‘----’3‘ —————————————————————————————————————————————————————————————————————————— ——
300 e eememmm e .......................................................................... -
D T | -
[N - 5 -
%) ] 5 L
0 : r
Ll -1 ! -
o ] - L
’_ H ]
%] B ! E -
78 T T — e e R B ————— -
100 e ........................ -
O T rTrTrTrrrT i T T T T i LN B AN A B B I B | i T T TrTrTr T T i T T T T i T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
PENETRATION, in
Sample Height: 4.58 in California Bearing Ratio
Sample Area: 28.312 in\2 at 0.1 in: 8 at 0.3 in: 8 at 0.5 in: 8
Sample Volume: 129.67 inA\3 at 0.2 in: 8 at 0.4 in: 8
Sample Mass: 4257.8 gm
Sample Condition: Soaked Water Content Before K Average
Swell: 0.33 % Tare ID B-18 B-22
Surcharge: 9086 gm Tare Mass, gm 8.4 ) 8.3
Void Ratio: 0.65 Mass Tare + Wet Soil, gm 180 ’ 254.5
Wet Unit Weight: 125.09 pcf Mass Tare + Dry Soil, gm 148.7 209.5
Dry Unit Weight: 102.27 pcf Water Content, % 22.31 STO 22.37

amec
foster
wheeler

Project: Hickory Grove Rd P n R |Location: B-10 Project No.: 6162170571
Boring No.: B-10 Tested By: MM Checked By: JW

Sample No.: N/A Test Date: 7/17/17 Depth: 0-3 ft

Test No.: 15621 Sample Type: Remolded Elevation: N/A

Description: Reddish Brown Elastic Silt with Sand

Remarks: 56 blows att 100.3% of MMD

Mon, 24-JUL-2017 15:07:36






DRY DENSITY (Pounds per Cubic Foot)

135

130

125

120

115

110

105

100

95

90

85

80

75

\

Job No. _71.4230 Date _ 1/31/2018

Project Hickory Grove Park N Ride

Location

Proctor No. S-1

Source of Material AB-2

Description of Material light brown sandy elastic
SILT

Test Method ASTM D698 Method A
TEST RESULTS

\ Maximum Dry Density 95  pcF
\ Optimum Water Content _ 26.0 %
\ Natural Water Content 26.1 %

ATTERBERG LIMITS
\\ L PP
\ 63 39 24

2.80
N

\\\ 2.60

N

ZERO AIR VOIDS CURVE FOR
BR SPECIFIC GRAVITY EQUAL TO:

B\

5 10

20 25 30 35 40

WATER CONTENT (Percent Dry Weight)

WILLMER

Engineering

MOISTURE-DENSITY RELATIONSHIP

J






DRY DENSITY (Pounds per Cubic Foot)

135

130

125

120

115

110
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100

95

90
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80

75

\

Job No. 71.4230 Date _ 2/6/2018
Project Hickory Grove Park N Ride
Location

Proctor No. S-2

Source of Material AB-7

Description of Material brown sandy elastic SILT

Test Method ASTM D698 Method A
TEST RESULTS
\ Maximum Dry Density 935  pcF
\ Optimum Water Content _ 25.0 %
\ Natural Water Content 28.7 %

ATTERBERG LIMITS
\\ LL PL Pl
\ 62 40 22

/TN -

< \\\ 2.60

N

ZERO AIR VOIDS CURVE FOR
SPECIFIC GRAVITY EQUAL TO:

B\

5 10

20 25 30 35 40

WATER CONTENT (Percent Dry Weight)

WILLMER

Engineering

MOISTURE-DENSITY RELATIONSHIP

J






Void Ratio

Cv (ftr2/day)

1.05

0.95

0.85

0.75

0.65

100

=
o

WILLMER

Engineering

One-Dimensional Consolidation Test
GRTA Hickory Grove Park and Ride
Acworth, Cobb County, GA
Willmer Project No. ATL-71.4230

B-8 @ 6'-8'
—
—0\
—=__
AN
N
N
X
\
\
\
\
\
AW
A\
\
\
~ \
™ \
\
\
\
|
\
100 1000 10000 100000
Vertical Stress (psf)
3 —— — ——e—
100 1000
Vertical Stress (psf)
Before Test After Test

Overburden Pressure: 850 psf Water Content, % 22.9 29.1
Preconsolidation Pressure: 6,000 psf Dry Unit Weight, pcf 83.2 94.0
Compression Index: 0.37 Saturation, % 60.6 99.5
Recompression Index: 0.013 Void Ratio 1.02 0.79
LL: NP PL: NP PI: NP GS: 2.65

10000

Project: GRTA Hickory Grove Park and Ride

Location: Acworth, Cobb County, Georgia

Project No. 71.4230

Boring No.: B-8 Test By: GH Checked By: BD
Sample No.: 1 Test Date: 07/10/2017 Depth: 6'-8'
Test No.: 1 Sample Type: UD Elevation: 1087'-1085'

Description: Red and tan sandy SILT

Remarks: ASTM D 2435
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Flexible Pavement Design Analysis

PI Number

0000000

County(s) Cobb

Project Number

ATL-71.4230

Design Name

Hickory Grove Road Full Depth 9% Truck

Project Description

Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 8,375 24 Hour Truck % 9.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 14,950 SU Truck % 8.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 11,663 MU Truck % 1.00
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 2.00 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.52
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
11,663 100.00 Single Unit Truck 8.00 0.40 374
Multi Unit Truck 1.00 1.50 175
Total Daily ESALs 549
Total Design Period ESALs 4,007,700
Proposed Flexible Full Depth Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Course 1 12.5 mm Superpave, Polymer Modified 1.50 0.4400 0.66
Course 2 19 mm Superpave 2.00 0.4400 0.88
Course 3 25 mm Superpave 100 04400 0.4
7.00 0.3000 2.10
Course 4 Graded Aggregate Base 10.00 0.1600 1.60
Required SN I 5.95 I Proposed pavement is 4.58 % Underdesigned Proposed SN 5.68
Design
Remarks
Prepared By g Ld:t— 7/18/2018 2:36 PM
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Flexible Pavement Design Analysis

PI Number

0000000

County(s) Cobb

Project Number

ATL-71.4230

Design Name

Hickory Grove Road Full Depth 7% Truck

Project Description

Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 9,875 24 Hour Truck % 7.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 17,650 SU Truck % 6.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 13,763 MU Truck % 1.00
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 2.00 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.56
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
13.763 100.00 Single Unit Truck 6.00 0.40 331
Multi Unit Truck 1.00 1.50 207
Total Daily ESALs 538
Total Design Period ESALs 3,927,400
Proposed Flexible Full Depth Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Course 1 12.5 mm Superpave, Polymer Modified 1.50 0.4400 0.66
Course 2 19 mm Superpave 2.00 0.4400 0.88
Course 3 25 mm Superpave 100 04400 0.4
7.00 0.3000 2.10
Course 4 Graded Aggregate Base 10.00 0.1600 1.60
Required SN I 5.93 I Proposed pavement is 4.28 % Underdesigned Proposed SN 5.68

Design
Remarks

This is to show that the traffic data selected above for 2019-39 will not govern Hickory Grove Road Full depth deisgn.
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Flexible Pavement Design Analysis

PI Number 0000000 County(s) Cobb

ATL-71.4230

Project Number Design Name

Hickory Grove Rd (Mill & Inlay) 9% Truck

Project Description Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 8,375 24 Hour Truck % 9.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 14,950 SU Truck % 8.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 11,663 MU Truck % 1.00 Milling Depth (inches) 1.50
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 2.00 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.52
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
11,663 100.00 Single Unit Truck 8.00 0.40 374
Multi Unit Truck 1.00 1.50 175
Total Daily ESALs 549
Total Design Period ESALs 4,007,700
Proposed Flexible Overlay Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Overlay 1 12.5 mm Superpave, Polymer Modified 1.50 0.4400 0.66
Existing 1 Asphaltic Concrete 2.00 0.3000 0.60
Existing 2 Cement Stabilized Graded Aggregate 7.50 0.2200 1.65
Required SN I 5.95 I Proposed pavement is 51.12% Underdesigned Proposed SN 291

Design
Remarks

7/18/2018 5:35 PM
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Flexible Pavement Design Analysis

PI Number 0000000 County(s) Cobb

ATL-71.4230

Project Number Design Name

Hickory Grove Rd (Mill & Inlay) 7% Truck

Project Description Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 8,375 24 Hour Truck % 7.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 14,950 SU Truck % 6.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 11,663 MU Truck % 1.00 Milling Depth (inches) 1.50
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 2.00 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.56
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
11,663 100.00 Single Unit Truck 6.00 0.40 280
Multi Unit Truck 1.00 1.50 175
Total Daily ESALs 455
Total Design Period ESALs 3,321,500
Proposed Flexible Overlay Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Overlay 1 12.5 mm Superpave, Polymer Modified 1.50 0.4400 0.66
Existing 1 Asphaltic Concrete 2.00 0.3000 0.60
Existing 2 Cement Stabilized Graded Aggregate 7.50 0.2200 1.65
Required SN I 5.81 I Proposed pavement is 49.93% Underdesigned Proposed SN 291

Design
Remarks

7/18/2018 5:39 PM
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Rigid Pavement Design Analysis

PI Number 0000000 County(s) Cobb
Project Number ATL-71.4230 Design Name Entrance Drive and Bus Bays
Project Description Hickory Grove Road Park and Ride
Section Location -- Type Section | JPCP
Begin Section Station -- | End Section Station | -- Section Length --
Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 625 24 Hour Truck % 2.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 800 SU Truck % 2.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 713 MU Truck % 0.00 Interstate No
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
Other Vehicles 98.00 0.004 3
713 100 Single Unit Truck 2.00 0.500 8
Multi Unit Truck 0.00 2.680 0
Total Daily ESALs 11
Total Design Period ESALs 80,300
Design Data
Terminal Serviceability Index (P) | 2.50 | Working Stress (psi) | 450 | Modulus of Elasticity (psi) |  3.200,000

Soil Support Value |3.50| Subgrade Modulus (k) | 175

Subbase Modulus (k;) | 240 | Subbase Modulus (keff)| 240

Trial Depth of PCC Pavement (inches)

10.00

Calculated Stress from Equation (psi) 110.25

% Understressed | 75.50 |

% Overdesigned | 308.16 | Balanced Thickness (inches)

4.00

Non-Standard
Value Comment

Proposed Rigid Pavement Structure JPCP - Dowel Bar Size and Spacing
Thickness Refer to GDOT Standard 5046H:
Material (inches) Joint Details for Portland Cement Concrete Paving

JPCP - Jointed Portland Cement Concrete Pavement 10.00
19 mm Superpave Asphaltic Concrete Interlayer 0.00
Graded Aggregate Base 10.00

Design

Remarks
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Flexible Pavement Design Analysis

PI Number

0000000

County(s) Cobb

Project Number

ATL-71.4230

Design Name

Parking Lot Standard Full Depth Design

Project Description

Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 315 24 Hour Truck % 0.50 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 400 SU Truck % 0.50 Curb & Gutter/Barrier Yes
Mean AADT, VPD 358 MU Truck % 0.00
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 3.50 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.40
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
358 100,00 Single Unit Truck 0.50 0.40 1
Multi Unit Truck 0.00 1.50 0
Total Daily ESALs 1
Total Design Period ESALs 7,300
Proposed Flexible Full Depth Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Course 1 9.5 mm Type II Superpave 1.25 0.4400 0.55
Course 2 19 mm Superpave 2.00 0.4400 0.88
Course 3 Graded Aggregate Base 6.00 0.1600 0.96
Required SN I 1.78 I Proposed pavement is 34.02% Overdesigned Proposed SN 2.39
Design
Remarks
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U Aditya Bhatt (Project Engineer) Date
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Flexible Pavement Design Analysis

PI Number

0000000

County(s) Cobb

Project Number

ATL-71.4230

Design Name

Parking Lot Medium Full Depth Design

Project Description

Hickory Grove Road Park and Ride

Traffic Data (AADTs are one-way) Miscellaneous Data
Initial Design Year | 2019 | Initial AADT, VPD 625 24 Hour Truck % 1.00 Lanes in one direction 1
Final Design Year 2039 Final AADT, VPD 800 SU Truck % 1.00 Curb & Gutter/Barrier Yes
Mean AADT, VPD 713 MU Truck % 0.00
Design Data
Lane Distribution Factor (%) 100.00 Soil Support Value 3.50 Single Unit ESAL 0.40
Terminal Serviceability Index 2.50 Regional Factor 1.80 Multiple Unit ESAL 1.50
User Defined 18-KIP ESAL 0.00 Calculated 18-KIP ESAL 0.40
Non-Standard
Value Comment
Design Loading (Calculated 18-KIP ESAL)
Mean AADT, VPD LDF (%) Vehicle Type Volume (%) ESAL Factor Daily ESAL
13 100.00 Single Unit Truck 1.00 0.40 3
Multi Unit Truck 0.00 1.50 0
Total Daily ESALs 3
Total Design Period ESALs 21,900
Proposed Flexible Full Depth Pavement Structure
Thickness Structural Structural
Course Material (inches) Coefficient Value
Course 1 9.5 mm Type II Superpave 1.25 0.4400 0.55
Course 2 19 mm Superpave 2.00 0.4400 0.88
Course 3 25 mm Superpave 12 04400 05
1.75 0.3000 0.53
Course 4 Graded Aggregate Base 6.00 0.1600 0.96
Required SN I 2.16 I Proposed pavement is 60.38% Overdesigned Proposed SN 3.47

Design
Remarks
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Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o the function of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.
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This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS

ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any
kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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