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    April 4, 2011 

 

 

 

Mr. Brian J. Natwick 

Crescent Resources, LLC 

400 South Tryon Street 

Charlotte, North Carolina 28285  

 

Re: Subsurface Exploration Services - Test Pit Excavation 

 Erwin Square – Residential 

 Durham, North Carolina 

 Tai Job No.:  10-165-2 

 

Dear Mr. Natwick: 

 

 In accordance with your authorization, we have completed an additional subsurface exploration 

program for the referenced project.  This program consisted of the excavation of fifteen (15) test pit 

excavations, classification of soil samples recovered, engineering services including analyses of subsurface 

conditions, consultation, and the preparation of this written report.  The work was performed in general 

conformance with our March 24, 2011 proposal.  

 

 The intent of the program was to further assess the condition of the existing fill and to refine the 

required scope of subgrade improvement.  This letter should be considered in combination with our 

previous two (2) reports dated October 7, 2010, and March 24, 2011.   

 

FIELD EXPLORATION 

 

 The field exploration program consisted of the excavation of fifteen (15) test pits (TP-1 thru TP-

15) to a maximum depth of 10.5 feet below the existing ground surface.  The excavation was performed 

with a CAT 312 Track-Mounted Hydraulic excavator.  Soil samples were visually classified in general 

compliance with ASTM D-2488.   

 

 The approximate locations and logs of the fifteen (15) test pits are shown on the attached “Test Pit 

Location Plan” and “Test Pit Logs”.  The test pit locations were staked by measuring from existing ground 

features and should be considered approximate.  The elevations are interpolated an October 4, 2010 

Topographic Survey, and should also be considered approximate.   

 

SUBSURFACE CONDITIONS 

 

 Based on the results of the test pits, the existing fill appears to have been placed and compacted, in 

general.  However, a majority of the fill soil contains construction debris, plastic clays, and sporadic soft 

areas.  Much of the construction debris consists of brick and block, but some timber was also encountered.  

The west side of the site contains unsuitable soils to a deeper depth (up to 10.0 feet).  
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ESTIMATED UNDERCUT 

 

 Below, we have provided estimated quantities for undercut, placement of geogrid, and geofabric.  

The actual volume of undercut can only be determined in the field using field engineering judgment, and 

will vary depending on unknown conditions between the test pits and weather conditions during grading.  

The quantities below can be used to determine which construction option is most cost effective.  However, 

the actual volume of undercut may vary from our provided estimate.   

 

RECOMMENDATIONS – PARKING DECK 

 

 It appears the trench-undercut option provided in our October 7, 2011 report will be most cost 

efficient subgrade improvement program for the parking deck.  Based on the John R. McAdams Site Plan 

dated March 3, 2011, we estimate the total volume of undercut and backfill with ABC Stone to be 3,800 

cy.  We further estimate the area of geogrid to be 5,700 sy and the area of geofabric will be 2,800 sy.   

 

RECOMMENDATIONS – RESIDENTIAL BUILDINGS 

 

 Vibro Piers:  At this time, it appears that supporting the proposed residential buildings on Vibro 

Piers, as recommended in our October 7, 2010 report, is still a valid option.   

 

 Undercut:  As an alternative, the building column and wall loads for the residential buildings can 

be supported on a shallow foundation system designed for 3,000 psf bearing capacity, supported on an 

improved subgrade.  The subgrade improvement program should consist of undercut of unsuitable soil and 

backfill with materials suitable to support the proposed building.   

 

 This option is only suitable for summer construction.  The exact locations and depth of undercut 

can only be determined in the field utilizing field engineering judgment based on ongoing engineering 

observation, actual conditions encountered, and weather conditions during grading.  For planning 

purposes, we suggest budgeting for an average of 3.0 feet of undercut, or 13,000 cy.   

 

 The price for undercut may vary dramatically (perhaps by a factor of 10) depending on whether or 

not the undercut soil is hauled off site, or if it can remain on-site.  If the construction program includes an 

early site package consisting of grading and subgrade improvement, and if it can be performed in the 

warm, dry months of April through October, then much of the undercut material may be able to be dried 

and re-used as structural backfill.   

 

PARKING AND DRIVES 

 

 In addition to the above referenced subgrade improvement, parking areas will require some 

undercut.  For planning purposes, we suggest budgeting for 1,500 cy undercut in parking areas.   

 

 



 

 

 

Mr. Brian J. Natwick 

Re:  Tai Job No.: 10-165-1 

April 4, 2011 

Page 3 

 

 

 

 

 

 

FIELD SERVICES 

 

 All earthwork, foundation, slab, and utility construction activities should be observed by one of 

our experienced geotechnicians.  He will offer assistance in determining the depth of any unsuitable 

subgrade soil, the foundation bearing capacity, the adequacy of compaction, the areas that require 

geofabric, the definition of rock or trench rock, and any other site-related problems.  We cannot be held 

responsible for any construction problems or the performance of the foundation unless we are authorized 

to provide these field services. 

 

CLOSURE 

 

 It is our continued pleasure to work with you and your design team on this phase of this project.  If 

you have any questions, or if you would like to discuss the issue further, please feel free to call at your 

convenience.   

 

    Very Truly Yours, 

 

    Tai and Associates, PLLC 

    Firm License No.: P-0370 

 

 

 

    Allan Paul, EI 

 

 

 

    Matthew T. Ryan, PE 

 

Attachments: 

1.  Test Pit Location Plan (1) 

2.  Test Pit Logs (15)  

 

   



TEST PIT LOCATION PLAN
ERWIN SQUARE RESIDENTIAL
DURHAM, NORTH CAROLINA
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TAI JOB NO.: 10-165-2 MARCH 2011



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

3.0

6.0

FILL - Orange, tan, brown, silty, sandy CLAY with

Tan, gray, brown, silty CLAY

Test Pit Excavation Terminated at 6.0 Feet

413

408

403

398

393

388

383

378

373

TAI JOB NO.: 10-165-2

TP-1

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

wood fragments
DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.5

4.0

6.5

7.0

TOPSOIL

FILL - Brown, black, silty clay with brick, concrete,

Tan, red, soft to firm, plastic CLAY

Tan, gray, sandy, stiff, silty CLAY

Test Pit Excavation Terminated at 7.0 Feet

407

402

397

392

387

382

377

372

367

TAI JOB NO.: 10-165-2

TP-2

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

and debris
DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.7

2.0

3.0

TOPSOIL

FILL - tan, orange, sandy CLAY with bricks

Gray, red, tan, fine sandy, silty CLAY

Test Pit Excavation Terminated at 3.0 Feet

401

396

391

386

381

376

371

366

361

TAI JOB NO.: 10-165-2

TP-3

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.5

2.5

6.5

7.0

TOPSOIL

FILL - Dark brown, gray, sandy, silty CLAY

FILL - Tan, dark brown, silty SAND with gravel

Gray, brown, hard, silty CLAY

Test Pit Excavation Terminated at 7.0 Feet

399

394

389

384

379

374

369

364

359

TAI JOB NO.: 10-165-2

TP-4

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY

* Residual encountered 6.5' below, 18.0' perpindicular
to storm line.

* Abandoned utility line encountered 23.0' away from
storm line 9.5' deep.  Residual below. 

* Trapped water in fill or abandoned utility line observed
in bottom of test pit.



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

2.5

5.5

6.0

6.5

TOPSOIL

FILL - Tan, black, sandy CLAY with brick

FILL - Brown, black, silty, sandy CLAY with debris

Tan, gray, plastic CLAY

Gray, dark brown, sandy SILT

Test Pit Excavation Terminated at 6.5 Feet

399

394

389

384

379

374

369

364

359

TAI JOB NO.: 10-165-2

TP-5

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY

* Trapped water in abandoned utility line observed in

bottom of test pit.



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

4.0

7.0

9.5

10.0

TOPSOIL

FILL - Red, orange, silty SAND (engineered fill)

FILL - Tan, gray, sandy CLAY with debris

FILL - Dark gray, brown, silty, plastic CLAY with debris

FILL - Gray, tan, sandy CLAY

Test Pit Excavation Terminated at 10.0 Feet

407

402

397

392

387

382

377

372

367

TAI JOB NO.: 10-165-2

TP-6

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY

* Test pit offset east from plan loaction.
Approximately 23.0' from storm line.



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

5.0

10.0

10.5

TOPSOIL

FILL - Tan, dark brown, sandy CLAY with debris

FILL - Gray, dark gray,soft, to firm, silty, plastic CLAY

Gray, hard, silty CLAY

Test Pit Excavation Terminated at 10.5 Feet

405

400

395

390

385

380

375

370

365

TAI JOB NO.: 10-165-2

TP-7

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

with concrete debris 

DRY

* Some trapped water observed in top 2.0' of fill.

* Test pit located approx. 10.0' east of storm line.



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.2

3.3

3.5

TOPSOIL

FILL - Brown, black, sandy CLAY with gravel and debris

Gray, hard SILT

Test Pit Excavation Terminated at 3.5 Feet

405

400

395

390

385

380

375

370

365

TAI JOB NO.: 10-165-2

TP-8

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

3.0

3.5

TOPSOIL

FILL - Red, orange, tan, sandy, silty CLAY

Red, orange, tan, stiff to very stiff, silty CLAY

Test Pit Excavation Terminated at 3.5 Feet

413

408

403

398

393

388

383

378

373

TAI JOB NO.: 10-165-2

TP-9

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.4

3.0

3.2

TOPSOIL

FILL - Black, gray, silty SAND with brick and debris

Tan, red, silty CLAY

Test Pit Excavation Terminated at 3.2 Feet

415

410

405

400

395

390

385

380

375

TAI JOB NO.: 10-165-2

TP-10

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.2

2.0

2.3

TOPSOIL

Red, tan, soft to firm, plastic CLAY

Red, tan, stiff to very stiff, silty CLAY

Test Pit Excavation Terminated at 2.3 Feet

418

413

408

403

398

393

388

383

378

TAI JOB NO.: 10-165-2

TP-11

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

2.8

3.0

TOPSOIL

FILL - Gray, black, clayey SAND with brick

Gray, tan, red, stiff, sandy, silty CLAY

Test Pit Excavation Terminated at 3.0 Feet

421

416

411

406

401

396

391

386

381

TAI JOB NO.: 10-165-2

TP-12

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.1

1.0

1.5

TOPSOIL

FILL - Brown, tan, black, sandy CLAY with brick

Tan, orange, sandy CLAY

Test Pit Excavation Terminated at 1.5 Feet

416

411

406

401

396

391

386

381

376

TAI JOB NO.: 10-165-2

TP-13

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

5.5

6.0

TOPSOIL

FILL - Dark gray, tan, black, sandy CLAY with gravel

Tan, gray, sandy, silty CLAY

Test Pit Excavation Terminated at 6.0 Feet

412

407

402

397

392

387

382

377

372

TAI JOB NO.: 10-165-2

TP-14

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY

* Creosote odor noticed from timbers while

and wood timbers

backfilling excavation.



DEPTH DESCRIPTION GW ELEV

TEST PIT LOG

TAI and ASSOCIATES, PLLC
5561 McNEELY DRIVE, SUITE 101, RALEIGH, NC 27612, 919-782-9525

PROJECT:

LOCATION:

CLIENT:

TEST PIT NO.

PAGE  1  OF  1

DATE:

0.3

1.5

2.0

TOPSOIL

FILL - Gray, brown, sandy CLAY

Tan, clayey SAND

Test Pit Excavation Terminated at 2.0 Feet

412

407

402

397

392

387

382

377

372

TAI JOB NO.: 10-165-2

TP-15

APRIL 1, 2010

ERWIN SQUARE RESIDENTIAL

DURHAM, NORTH CAROLINA

CRESCENT RESOURCES, LLC

DRY


