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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME Size. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: — BLOWS IN NON-COASTAL PLAIN MATERLAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. —_—
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OF FOUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERvS: ROCK MATERIALS AREN_TYPICALLV DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-T~6 ANGUL o, SUBANGUL o, SUBROUNDED, O ROUNDED. WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— . — ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYS TALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SwBIL  Bogodboeog iiiigain SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE OF MATERIAL P ————1 SHELL BEDS.ETC.
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIEC TION_OF_AZIMUTH)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx | i mn | I Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[16 x|No mx AMOUNTS OF ORCANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr— pw— Zeu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂﬁ— e on see 3?#‘. Fs:égs :gcn'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LG PR SOIL SYMBOL Qm oo TEST BORING () SLoee morca T GO EXTENT. SOME. PRAGMONSS OF STRONG. ROGK USUALLY. REMaML LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 50 TN FoADwAY EvBancinT G AUGER BORING e &5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542‘12:[';?_" MED'?;‘[F";”FF ; TTOO 135 “'? TTOO 2!'“ T777=/7=  INFERRED ROCK LINE O MONITORING WELL EP WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - - - ~ USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION 70 DETACH HAND SPECIM THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLaY UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 0 DETACH HAND SPECIMEN.
BLOR) prtens R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE v VED W - v LY W - THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE T SEMISOLID; REQUIRES DRYING TO
- WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
POp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
D-50 [] cuav aits automatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET Elevati btained f 4 TM-2018-02-28.+i
- DRY - (D L evations obtaine rom U5824_LS_DTM-2018-02-28.tin
6" CONTINUOUS FLIGHT AUGER
ATTAIN OPTIMUM MOISTURE [] cvess O CORE SIZE: THINLY LAMINATED < 0.008 FEET (flle dated 2/28/18)
PLASTICITY 2.25HOLLOW STEM AUGERS [Je [ TNDURATION
R FIAD = Filled Immediately After Drilling
LASTICITY INDEX (P11 DRY STRENGTH [] cme-ss0 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O O — (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core a7 [] vane seear TeST HARP HAMMER BLOWS REOUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. :
(] (] (] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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NOTE: THIS PROJECT IS WITHIN MUNICIPAL BOUNDARIES OF
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919.732.3883 SUMMIT-ENGINEER.COM
504 Meadowland Drive, Hillsborough, NC 27278

K SUMMIT

DESIGN AND ENGINEERING SERVICES

August 15, 2018

WBS Number: 44395.1.1

TIP Number: U-5824

County: Forsyth

Description: NC 66 (Old Hollow Road) Widening from Harley Drive to US 158
SUBJECT: Geotechnical Report - Roadway Subsurface Inventory

Project Description

The proposed project is located on NC 66 within the municipal boundaries of the city of Walkertown. The
project consists of 1.82 miles of roadway widening along NC 66 (Old Hollow Road). Roadway
improvements, designed to improve traffic flow associated with the new widening, are also proposed
along 12 secondary roads and business entrances that intersect with NC 66. The proposed earthworks are
relatively minor throughout the project corridor with most proposed grade elevations within a few feet of
the existing grade of NC 66. However, there are a few areas of the project that have some proposed cut
sections of up to 8 feet deep and embankment heights of up to 20 feet. One structure, a 225-foot retaining
wall, is proposed within the project corridor along the south side of NC 66.

The geotechnical investigation was conducted from June 20, 2018 to July 3, 2018. Borings were advanced
using a Diedrich D-50 drill machine equipped with an automatic hammer. Standard Penetration Tests were
performed at all planned boring locations to provide subsurface information for roadbed and slope
design/construction. Representative soil samples were collected and submitted to Summit’s soils
laboratory for classification and moisture content testing. Where possible, borings were left open for a
minimum of 24 hours to collect groundwater data. All investigations and reporting were performed in
accordance with the NCDOT Geotechnical Engineering Unit’s 2016 “Geotechnical Investigation and
Recommendations Manual.”

The following alignments were investigated for this project:

Alignment Station! + |
-L- 10+52.50 - 106+65.31
-Y1- 10+75.00 - 12+09.51
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-Y2- 10+39.50- 11+75.00
-Y3- 10+25.00 - 15+25.00
-Y4- 10+00.00 - 13+75.00
-Y5- 10+00.00 - 10+92.74
-Y6- 10+52.62 — 12+00.00
-Y7A- 10451.50 - 12+00.00
-Y7B- 12+00.00 — 13+03.24
-Y8A- 10+47.72 - 12+90.79
-Y8B- 11+25.00 — 12+42.99
-Y9- 104+75.00 - 13+75.00
-Y10- 10+25.00 - 11+73.59
-Y11A- 10+44.23 - 12+25.00
-Y11B- 10+00.00 — 11+32.17
-Y12_EX- 11+32.85-14+10.87

Physiography and Geography

The project corridor is located in north-central North Carolina in the Piedmont Physiographic Province.
Topography in the region is characterized by gently rolling, well rounded hills and long low ridges with a
few hundred feet of elevation difference between the hills and valleys. In general, the topography within
the project corridor would fit this description. Elevations within the project corridor range from
approximately 919 feet to approximately 1,004 feet above sea level. The topographic high occurs near the
top of the intersection of NC 66 and Main Street (SR 2004). The topographic low occurs within the
floodplain of Lowery Mill Creek.

Geologically, the project corridor is located within the Milton Belt. This small geologic belt is sandwiched
in between the Dan River Triassic Basin to the west and the Carolina Slate Belt to the east. It is
characterized by strongly foliated gneiss and schist that is commonly felsic in composition. Evidence
suggests that rocks of the Milton Belt are mainly Precambrian in age and were likely metamorphosed
during the early to middle-Paleozoic. The dominant rock types underlying the project corridor are believed
to be Biotite Gneiss and Schist.

Lowery Mill Creek is the only significant body of water within the project corridor. A few small unnamed
tributaries and/or drainage features were encountered or observed within the project corridor during the
investigation.

Soil Properties

Roadway Embankment soils from the construction of existing NC 66 and the various intersecting
secondary roads are present within the project corridor. These soils are quite similar to the local Residual
soils that they were sourced from. Roadway Embankment soils consist of mostly sandy silts (A-4) and
clayey silts (A-5). Laboratory analysis revealed a range of liquid limits from 26 to 51 with an average of
37. Plasticity Index (PI) values ranged from 4 to 6 with an average of 5. Soil moistures varied from 17.7%
to 34.3% with an average of 28.1%. The higher moisture values were typically encountered near the base
of existing areas of deeper fill. Soil densities of the sandy and clayey silts typically range from soft to stiff.
Some areas of silty sands (A-2-4) are also present within the Roadway Embankment. Only 1 non-cohesive
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sample was lab tested and the results showed a liquid limit of 25, a Pl value of 3, and moisture content of
15.7%. Soil densities of the silty sands typically range from loose to medium dense with isolated very
dense areas. Roadway Embankment soils often appear similar to the local residual soils in color and
composition. However, they often have a “reworked” appearance, with a large variation in grain size.
They can contain little to trace amounts of organic material, gravel, cobbles, boulders and/or other types
of debiris.

Alluvial soils, soils that have been transported and deposited by water, were not encountered during the
geotechnical investigation. However, alluvial soils are believed to be present within a few areas of the
project corridor. This is based on observations made in the field and data provided in the wetlands survey
file. Alluvial soils are typically wet to saturated, very soft to soft, and trace to highly organic. Specific
locations where these soils are believed to be present will be highlighted in the “Areas of Special
Geotechnical Interest” section of this text report.

Residual soils, soils derived from the weathering of rock, are the dominant soil origin within the project
corridor. In general, the residual soils follow the typical weathering profile seen throughout the piedmont.
The clays, when present, are usually found closer to the ground surface. The silts and sands are typically
found deeper and closer to the parent rock source. However, much like the parent rocks that they weather
from, the Residual soils can vary significantly in some areas in both composition and vertical/horizontal
distribution. In several areas throughout the project corridor, the top foot or two of Residual soils appeared
disturbed or reworked. This may have been due to past agricultural activities and/or more recent
development occurring along NC 66. Clayey silts (A-5) and sandy silts (A-4) are the predominate soil
type and occur throughout the project corridor. These soils are saprolitic in many areas and are typically
micaceous. Laboratory analysis indicated a range of liquid limits from 25 to 70 with an average of 50. PI
values varied from 1 to 10 with an average of 5. Moisture content ranged from 17.3% to 46.4% with an
average of 24.9%. Higher moisture values were typically encountered in topographically low areas. Sieve
analysis showed that even the clayey silts have a very high sand content. Soil densities of the sandy and
clayey silts typically range from medium stiff to very stiff with isolated very soft and hard areas. Some
trace amounts of Manganese Oxide (MnQO) were observed within the clayey and sandy silts. Manganese
oxide (MnQO) will generate nearly frictionless surfaces of indeterminate orientation throughout the
Residual soil profile, which can lead to slope stability issues. However, no significant amounts of MnO
were encountered during the geotechnical investigation. Clayey, silty sands (A-2-5) and silty sands (A-2-
4) are also prevalent throughout the project corridor. These soils are typically saprolitic and micaceous.
Laboratory analysis of these sands indicated a range of liquid limits from 27 to 58 with an average of 46.
Pl values varied from 0 to 7 with an average of 1. Moisture content ranged from 14.7% to 21.7% with an
average of 17.6%. Soil densities of the sands typically range from loose to medium dense with some dense
to very dense areas. Silty clays (A-7-5 & A-7-6) are present in some areas within the project corridor.
These soils are typically not saprolitic and contain less visible mica. Laboratory testing of the clays showed
a range of liquid limits from 41 to 80 with an average of 61. Pl values varied from 13 to 36 with an average
of 23. Moisture content ranged from 15.8% to 37.7% with an average of 24.3%. Soil densities of the clays
typically range from stiff to very stiff with isolated soft to medium stiff areas. Sieve analysis showed that
the clays often have a very high sand content which helps to limit their plasticity. A few areas within the
project corridor do contain highly plastic clays (Pl value greater than 26) and will be highlighted in the
“Areas of Special Geotechnical Interest” section of this text report.
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Rock Properties

Crystalline Rock was not encountered during this investigation and is not expected to be a factor during
roadway construction. Weathered Rock (Mica Schist) was encountered in only one area but was greater
than six feet from proposed grade and is not expected to be a factor during roadway construction.

Groundwater Properties

The field investigation as conducted during a period of near average rainfall. Groundwater was only
encountered in two borings located in the lowest areas of the project. Between the two borings the average
elevation of groundwater could be inferred at approximately 931.7 feet. Groundwater was not encountered
within 6 feet of proposed grade and is not expected to be a factor during roadway construction.

Areas of Special Geotechnical Interest

Plastic Soils - During the geotechnical investigation, highly plastic clays were encountered in a few areas
within the project corridor. More detailed information on these soils can be found in the “Soil Properties”
section of this text report. The following approximate locations listed below show areas where highly
plastic clays are present within the project corridor:

Ali_gnment Station(+) Offset
-L- 71+25-73+25 Left & Right
-L- 92+75-97+25 Left & Right
-L- 103+00 — 105+25 Left & Right

Alluvial Soils - During the geotechnical investigation, areas of Alluvial soils were observed. These soils
are typically soft, wet or saturated, and may contain higher amounts of organic material. More detailed
information on these soils can be found in the “Soil Properties” section of this text report. The following
approximate locations listed below show areas where Alluvial soils are present within the project corridor:

Alignment Station(+) Offset
-L- 19+06 — 20+41 Left

Soft and/or Wet Soils — During the geotechnical investigation, low areas containing soft and/or wet
Residual soils were encountered. More detailed information on these soils can be found in the “Soil
Properties” section of this text report. The following approximate locations listed below show areas where
soft and/or wet Residual soils are present within the project corridor.

Alig_ nment Station(+) Offset
-L- 18+75—19+75 Left & Right
-L- 42475 —-45+50 Left
-L- 105+25 - 106+65 Left & Right
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References
The Geology of the Carolinas, J. Wright Horton, Jr., and Victor A. Zullo

Respectfully Submitted,

Brett Smith, PG
Project Geologist
Summit Design and Engineering Services, PLLC
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%

NA
NA
NA
NA

%

MOISTURE | ORGANIC

272
311
20.1
26.3

200
51
59
51
70

10

% PASSING (SIEVES)
40
97 75
97 77
98 75
97 84

CLAY
45.7
51.7
28.9
27.7

SILT
4.2
74
15.3
6.2

% BY WEIGHT

C. SAND | F. SAND
17.7
12.6
24.9
38.0

32.5
28.3
30.9
28.0

19
28
4
1

LL | PIL
62

62

56

52

SOIL TEST RESULTS

AASHTO

A-7-5(8)
A-7-5(16)
A-5(3)
A-5(4)

CLASS.

DEPTH
INTERVAL
39- 564
32 - 47

35 -50
3.6°-51

STATION
68+00
72+20
78+00
80+00

OFFSET
40°RT
40°RT
50°LT
40°LT

SAMPLE
NO
SS-18
55-22
S5S-64
SS-60

own, molst, stiff to vel

and bri

n

RESIDUAL: red-ta

—-4) with some mica

A

iy SILT (

AND sana)

SILT (A-5}

,clayey

own, tan—brown, and

ed —brown, orange-br

N, It

RE SIDUAL: brow

fum dense,
I
I
I
I

st

/.

mo.

5 tan,

brown,and

red-brown,

RE SIDUAL:

bb/¥1/G

68+00

67 +00
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Note: Ver tical Exaggeration

70+00 71+00 72+00 73+00 74+00 75+00 76+00 77 +00 78+00 79+00 80+00

69+00




DocusSign Envelope ID: 260

N N i i i i i i
o! o o o o o | |
o 290 < i) N — o 00,, w,
z 9 O (=] (=} (=} o! o o™ o~
[ L PN » N_h_. — — — — - — ! !
wl—|ox Z T I I
5| [38 (42 as| - IRRRREEEE EER Rt oo HEEH+HEVLS =T - ,
g [<z2 we| ! ” ” IS NI —VIIA—
22 |Z8 I | | | | ”
ﬂ“ , , I I I I @ — o
|z zs5| | ! | | | | a8 =il g ©
1) I Ok B T B m——— - - Fomm— - dA------- - \O\nDn\+— —+
b4 M og | | ! ! ! i wa M.J Q! Ny
z =) =2 , , l | | ! 1720 Il Mo
v} e [-XE] | | | | | | ,— o
z Xz = Zn \ \ | | | | I I
R ER = Eal , ! ! ! ! !
ol el OM zZ3 i i I I I I I I
el o8 Oz MA e F [N P [, Lo [N P [, L
51 =] B4 N [] . A | | | [ | !
2 MG m 20 \ ! ! ! ! ! !
3 3z (= CE ” , | | | | l l
& <™ WN , , I I I I I I
g 5| | | | | | | | o
” ” , ” ” ” ” ” ©
]
T : St it Bttt [l M [l N 5 20t et e et e Tt e +
| , | | | | | | | | | ®
| | . . . I I I I I I o
I I , , , I I I I I I
I I , , , I I I I I I
I I , I I I I I I
I I . . , I I I I I I
Sk m - —— oo B R e s e m—— - Fom— oo R m—— - Fom— oo -f-----
I I , , , I I I I I I
I I , , , I I I I I I
I I , , , I I I I I I
| | | | | | | | | | | °
| | ! ! ! | | | | LR =4
I I , , , I I I I I | S _Wnl
T I mm e Femmm o e e e e e = [ Lo Ao [ JR i I e T ool +
! [ \ \ \ ! ! ! ! ! N N O
| | \ \ \ | | | ! ! N o M oN
| | ! ! ! | | | | | = o
I I . . . I I I I I I
| | | | | | | | | | |
” | X X X ” | | | ] |
i Ml [t Mttt Bl [l M [
| | M | | | | | |
I I o I e e e e I I I I I I
| | = 3EEEEEE | | | | | o
I I % I I I I ” ” o
S e S R I SR R I L 2
| | 82 | | | | | | —
I I I I I o~
| | < olxlslel]al | | | | | |
| | gl E R I . | | | | |
O S =1 U I [ U I [
] ] ] i ] ] i ]
I I I I I I I I
! ! | S| ! ! ! ! ! !
! ! EINEREEN ! ! ! ! ! H °
| | 3 | | | | | ks o
! ] 2 ] I | ] I _UJ\B\ | +
L e R
S s felalelslafs] T g 5
| | W | I I I I - o
I I & I I I I I I
I I < I I I I I I
I I ay I I I I I I
RSN I N B ET I . [ . Lo . I
| | | | | | | |
I I I I I | I I
I I B e e e .
| rﬂu SEEEsEe | B o 3
RN . JEUUDI B R A R A A A A S O [ [ A O [ [ER +
| | | | | o
I = I I I I
] |
| @0 (5(5]als(2]z/22 ” ” | |
I T SR I I I I
I =5 I I I I
S ., JE ~ (= e A |
' S
| , ) B2~ 0w |
, HAREISEEEEE ”
| , SENE Lo =)
| | e 6 S 5 <
T T, M S L e BT K 5 e 0D +
| X Sle|SS|E = 0 oo}
| R SUREN NN 2l 3 @
()
I |
, -
| <SS B e el R
T o W,
! &~
! =l HEEEENE
I i
I | L o
| ” ~ RRRRRR =
R O m % 9| s |RR +
| , ] N B A B RARA
| , SRR I | (i Y W 5
| rlu I
I
I
BTN R N
I I
! ! = 22ls|alz/wl £
| | S B S D R B >
! ! M wﬂu N W o
| | 2 S liaf/n|n|g]n 2 S
L d . S| 3| o3| S| o3 2 8 +
! ! 3 3 S
I I = .W o]
I I
! ! = Q o
| ! S |gls|slslgls £ B S
L ____ & |||+ m,\ \\\\\\\\\ S
! , S B R Y R ” !
| | Sl & S a.sz I I
| ” 3 = s | o
I I — .nl.w o I I
| | =] S 1 1 P P Y % “H | | .OT
ittt R S N NSNS n_/_,T\\WV.\\\,\\f\\\\” \\\\\\\\ T v
Slinlols|s =
| | W NN B[S A” - ” ...M ” ” ©
” ” =~ < | s | |
I I Q S I I I
” ” 3 MRS R M” < _...n/J” 2 | |
b 4eeee L 3 S L S | 7 S RN R B w
| | R A A | o | | £
| | %] DR |R2|A|R|A .Na ..ahv [N -~ | | o
| | = [S] < (5] | | W
| | W H ~i 2 | | o
I I I I I & Q o I I 18
I I I I I o M - I I ;
b T S B8 F-mebeeeeenn g £
| | | | | 3 &8 S - E3
| | | | | - e
| | | | | = .qu, r | | c
| | 1 1 1 ..I.d ..m Y W ” ” o
I I I I I & o |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ S --F=---9-- e e
t,w ;, ” ,T ‘” m, ..nlv Wa Lm | | I
I I I I I > @ 3 S ! ! ]
I I I I I e > . o
! ! ! ! ! g T ¢ & | ! °l o
! ! ! ! ! a,' w” > ” ” [aY o
. . . R . JnluL\\unN\\\na.v,\\\n-\\\\r \\\\\\\ Ao £ +
]
” ” ” ” ” e ® 8 § ! 2o
I I I I I W, g .W I I c 0
| | | | | S8 g o f
| | | | | 5 ¢ 8 3 | | B
I I I I I I W { g | I »
b T T
” ” ” ” ” b ._D ...N! W | | .m
| | | | | e S | |
| (] | g ! | 0
| | | | | s m, M ° ” slo
” ” ” ” ” _.w.—, m n, < | | W o
1 1 1 1 1 K\\\O\\\ W,\\\..W\\\\, \\\\\\\ [ uuw | +
EEE d-------- m------- Fo------ 4-------- -~ - * - s
LL I I I I I ] o a IS I I ]
| =~ i I I N
L I I I I I | M =
~ | | | | | Q IS .w, | | nnUs o]
L | | | | | 1 S | Py | | S3
) I I I I I E -~ —I” Q ” ” e
g ” | | | » 3.3 3 LB
Loyt . Tt [ ATt R R , T¢
m I I I I I w 1) I” Q ” ” Ww
I I I I I ' A G @K ! ! o
s | | | | | W W w I I wo
Lo | | | | ® & & & | . 3zls
I I I I I 28
R S . e (CEONGONE R
I I I I I I I I I I 26 | —
_ | | | | | | | | | 35 | @
< | | | | | I I I I O
< I I I I I tE
5 | | | | | | | | | zZo
) | ! | | D A S e A 1 A A A B A S I . [ ]
N T oo [ | | | |
o o o! o! o! o! ! ! o o o
N 0 | O 0, < Q 2 S o~ e,
w o (=] (=] (=] (=] o o o 0, 0
< I I
I R E N E S
©bb/¥1/6 Cmﬂ.ﬁﬁwCQ\DMU\#Nmmj/woxm[Oﬂm/IUM%DMO\DD(u ;
bI=ZI 810Z-9NV-S




64ABE-7823-474A-AC37-F1EOF1D3E7EF

. [-]
o -
2| ey
-6« 2 g
& B Nm as
5 <z ugo
oz 23 x®o
> 8 w
T g ae
(]
g z3
5 [ =
g 2] og
. E 52
AN o S
z ] zZn
2916 =5
& |ool5 Ed
5918 |88 g3
i
20
e[Plz |22 Sa
= z ouw
Qo a& o=
& S az
& 2
T T
I I I
I I I
I I I
I I I
| | |
I I I
Sk m - —— oo B
I I I
I I I
I I I
I I I
| | |
I I I
R S S
] ] |
I I I
I I I
I I I
I I I
| | |
| ] |
\\\\\\\\\\\\\\\\\\\\\\\ (&) L S L ______
| | | M
I I I
I I I S
| s
I I I
\\\\\\\\\\\\\\\\\\\\\ = I B S
; - ” 2 , -
I I I 2
| | | 2 |
| LS |
R R P, I e I I O O N v [,
] ] | ~| o |
” ” ” HHEEE ” ”
I I I = I I
| | | 3 | |
I I I I
e --- M S K4 %\\\\\\A \\\\\\\\ g e D B T B 7 A e R
I I I = I I I
I I I % I I I
| | | = | | |
I I I N NN I I I —~
” ” ” =[S[FFF ” ” ” s
Sk m - —— oo B ---1 L Ll F----- tomm— - ———— - - e i S B e it E et S L s T oo m -
| | | N | | | | <
I I I ~|o|w I I I I e
I I I M ~[=|ss I I I I [y
B 1
| | | SIRIEE | | | | b
I I I I I I I I
seeboeeoas Beeemeees o I RN e eonee e S o Rt SEGLEEEY EERELEES e eonee R e eonee benneees
I I I ﬁo =] N I I I I I
| , | [ E|5||= | | | | 'S |
| | | =] | | | | (- |
I I W I I I I 9 I
I I _L a I I I I 1 € I
T A SN IS 1 (S e E— N B B B, E— T E— A
T i |
m o )
| L IR RNEIEEE . | | | > | |
| I I I I s I I I
| -..L— | Du I I I I ,MW I I
! ! R Q ! ! ! ! ! ! ! !
I ) I I I I I I I I I
52
RERSI 6, S Zlalzlzt- S e Ss Y S Qi S S
I I i Ll I I I I ,M I I I
I I T (&) I I I I ,Wa I I I
I I I I I I I I I I
” O AR = ” ” ” g | |
I I I I I I I I I I
Uy N I~ e oy oy O o R | S S SN SR o PR S O o Lo
| | 5 NMMWW | | | | (] =] | | |
I I = I I I I w 9 I I I
! s ! ! ! ! o IS ! ! !
| ) | ~N — | | | | g < | | |
I I I O m o w% iy I I I I c0u 3 I I I
| , | N |E 2555 | | | | P | | |
. [ M M A_ﬂ~/,A_\\\\\\\, \\\\\\\\ [ L5 T | [ ,\\\\\..l“\\,\—v\\\\\\\, \\\\\\\\ [ [
| | | SNk | | | 3 | |
! ! ! ! ! ! ! = ! ! ! !
I | I I I I I _A_J ,—”_ I I I
I | I I I I I I I I I
” _” ” ” ” ” L ” ” ”
: , | | : ” - Sy ” -
| | = W ~H | | | | | N B | | |
I I a, m ol I I I I I '8 I I I
| ” | SRS | | | | S g | | |
I —, I S m o3|esfes I I I 2) I © ,W I I I
I ] I I I I I I I I I
R S, - ] Fe---= S I, [ A I i R | [N P E R SR ,\\\\uWW\rw \\\\\\ S I, [,
| | | ] | | " | = 1o ] | |
I I I I I I v I “ 9 I I I
| | | | | | [%2] | S O | | |
| | | S |sgs | | | -~ ” ” ”
” ” ” H M +MM ! ! ! ! m ,m- ! ! !
I I I I I I I I I I I
S S JE [ S SR - 26696 -=-7F------ U [P Sy SRR RO o S s oo Lo
T 1 ! =} mmmmm I,m [l [ NJ ,m T | I
I I I = T I I I I I
! ! ! ﬁm.NY*mm.th -1~ MQ«@Q NIOFE ! W, 'S ! ! !
< 0
I I I = I I I I s N I I I
| | | 5 ss | | | R | | |
I I I B I I I I = I I I
———pm—-—-—— R === [N ﬁﬂw%uu \\\\\\ te—-——== - = —————— R R R R R (o aaadeid e R R R e LR 1= = = = =t ..cdu LT LR te—-——== - = —————— Fe--—=—-
I I I S I I I I I I I I
” ” ” | 50'986=13 W A~ ” ” ”
| | | 5 | 096/-867V1S ~7- | 3Gv&9 22 | | |
| | I S I I I I S I I I
: ; | S S|J|4ld , | AP~ | s
] | I =5 K|N|n | w 'S ] i I T
I I I I = 9% I I I 5
| | | | (%} | | | |
. > L
| | | | % % | | | e
| | | N m e | | | 2
A =
, ! , M ... _ & W ____ V1 ____ i
NS ! ! T
I K~} I I I
NS > = I I I o
[t S I I I +
© > c
Q& s | | | 5
=S S - e R LR
1%} .W ] | | | M
= 5 | 8
1= M ,d | | | m
B S R I I I 5
e I I I I
] ' S I I I c
S T beooeoe e
[l M- ,W ! ! ! 2
NS N I I I c
o
S m R | | 3
e 5 ! D I
S O - S SRR A Y
5 2§ o | | T
I I I I I
I m ,W S I I °
,W S ,.W s I I 5
I . = I
§ §s = | -
[ i ek S & B Fo----o- A----Fo
l KOO l l l «
Q < m c
T s
'S .W N I I I 53
I I Q I I 29
L] s 9 w l l vc
| M ,M '3 | | | mf
sy b R
5 588 g | -
S W g | s,
Y
e & ¢ § | . 3z
Q@O @i b
| ] i °%
) ) I I I >9
| | | | | 8%
I I I I I oF
| | | | | =
I I I I I
Fo------ 4-------- m------- Fo------ 4--- - -
I I I I I
| o o = (=] =
! m” o o o N
— — — — — — — — o I | o o 0 ©
I I I I I I I I I I I I I I I I I I I I
bb/¥1/5 Cmﬂ.mﬁwCQ\DmO\#Nmmj/woxmcoﬂm/InthN,DmmﬂO\

DocusSign Envelope ID: 260

96 +00 97 +00 98+00 99 +00 100+ 00 101+00 102 +00 103 +00 104 +00 105+00 106 +00 107 +00 108 + 00

95+00




DocuSig[]o Envelope D: 26064ABE-7823-474A-AC37-F1EOF1D3E7EF

6/23/

c
o
0
N
N
)
o
|
]
n
X
]
o
L
o
]
<
N
@
0
o]
z
0
n
X
-
I
O
L
=
o
L
O
i
o
(=]
T
O
Z
»
E
E
3
o]
]
—
L
T
i
(=]
E)
L
qQ
»
c
0
>
c
i
>
=
o
[
i
o
L
o
i
<
N
@
0
o]
Z
c
H
0
]
L
0
X
=
0
=
!
<
N
@
0
i
o]
-
0
b
0
0
>
0
L
o
[0
>
e}
—_— 0
<
-
n
B
0
0
>

rett.smith\Documents\NCOOT Pro

o 5 10 PROJ. REFERENCE NO. SHEET NO.
: : : : : : : : : : : : : : : : : : ‘ : : : : : : EnE U-5824 19
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

920 SRR ST S A AU RESIDUAL: brown_and_ white.molst,loose, saprolitic, micaceous, clayey,silty. SAND (A=275) . SO S ST U SO SURRUOS FETPP PR SUR ST A ...920...

18+75.00

SOIL TEST RESULTS

: : : : : : : : : SAMPLE | oo | spamion DEPTH AasHro || % BY WEIGHT % PASSING (SIEVES) % % ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
R e e R e R s ) INTERVAL CLASS. | " |C.SAND|F.SAND | SILT | CLAY | 10 40 200 |MOISTURE | ORGANIC | --<------ -~ e R e s e B R R
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SS-120 36’RT 18+46 3.9°- 54 A-2-5(0) 48 [ 0 [ 351 48.0 7.6 9.4 99 80 27 15.0 NA : : : : : : : : :
960 i SRR SRR S S S S S A S P SRR SRR S S S S S S P S SRR SR S . 960
‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 @ROAIMAY EMBANKMENT :.brown, sandy SILT (A-4) ‘ ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : ‘ ‘ ‘ ‘ ‘ SS-120]. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
950 . 3 3 3 3 | | | 3 3 . . 3 3 3 3 | | LiageR. 3 3 3 . 3 3 3 3 | | 950

B T e e s B e B e -

18+50.00
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rett.smith\Documents\NCOOT Pro

: 0 5 10 PROJ. REFERENCE NO. SHEET NO.
: asew] U-5824 20
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SOIL TEST RESULTS
SAMPLE OFFSET | STATION DEPTH AASHTO il pr % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. C.SAND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE| ORGANIC
: : : : : : : : SS-128 30°RT 19430 135~ 150 A-5(1) 51 | 4 27.6 30.8 10.0 315 99 83 47 324 NA ' ' ' ' ' ' ' ' '
960 il el e e et SS-129 30RT 19+30 18.5° - 20.0° A-4(1) 34 | 5 16.8 40.7 15.3 27.2 100 92 51 34.3 NA el L . [P L. [ e L ..960 ..
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SS-I128 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
X X X X X X X X X X X X X X X X X X SS-129 X X X X X X X X X X X X
950 i S S . L. L. L L. R S S S S S . LI930R Lo S C. S S S S S S S . 950

19+30

. . . . () . . . . . ;
930 el ALVIAL S S S S ‘
- . . —~ — . . . . . . .
. ~ v - \/\_— —_—
gm ' ' ' ' 'b'.l llUV’l.l’l ﬂ.'afﬂlmﬂ to be wcsm' +through raw.u ' ' '
B T B T IR NN M 1he- wetionds -Suryes l;ou c(l.ls’lrf: o :'?mm r':o rrrrrrrrr R I S
oF moterials es&nog"‘eo‘nh astie ness

DRY.
(07//8)

@ ROAMAY EMBANKMENT s orange—brawn red—orange. and dark gray—brown dry to wef, sofr to medium SHfT, micaceous. sandy S/LT (A-4) wh‘h some c/ay AND h/gh/y sandy.c/ayey S/LT (A-5)
. RE. SIDUAL: fan—brown molsr soft, saprallﬂc. mlcaceous. clayey SILT (A 5)with /l#/e sand

@ RE. SIDUAL: orange—brown ro ran—brown moist, medlum dense. sapro/lﬂc. mlcaceOus. slity SAND (A-2 —4)

@ ROAD/IAY EMBANKHENT orange—brown red—arange. and dark gray—brown. dry to wer soft to med/um snff m/caceous. sandy SILT (A—4) with some c/ay AND n/gn/y sandy.c/ayey S/LT (A- 5)

810 L DU .RESIDUAL.Tan—brw/nmm.sfsofz‘sapra//fzc.m/caceous.c/ayqzSILT (A—5)wn‘h//ﬂle$and ,,,,,,, f ,,,,,,,,, S o S S o S S S U S L L9810
: : : : @ RESIDUAL. orange—brown fo fan—brown mo:sr medium dense. sapro/mc.m/caceous. 5//fy SAND (A—2—4) : : : : : : : : : : : : : :

e M SN S

19+00.00
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: : : : : ! ! ! ! ! ! : : : : : : : : 0 5 10 PROJ. REFERENCE NO. SHEET_NO.
3 | | | | | | | | | | : : : : : : : : : : : : : : Ensunl U-5824 21
3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : : ! ! : ! ! : : ) ; , ; ‘ ;
¢ 150 140 130 120 110 100 90 80 70 60 50 40 30 20 0 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
C
o
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N
RN 7 S B S A A R
g
-
K I T S S R O R T N SRR SRS SRy SR SR T R T SR SO SO S SRR T SRR TR SRR
=
(6]
<
o
a
'e]
2
-
P [ I it S i Tt e e LI e R i e S I
Z
I
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]
=
o
L
L T N N N N N N o N N ...
a
[m]
<T
(&)
Z
£
Lo S N T NN N NN NN NN NN NG
wn
: ‘ ‘ ‘ ‘
g SOIL TEST RESULTS
Gl - SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES % T R L R
*E OFFSET STATION LL. | PL ( )
0 NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
E SS-121 4I'RT 20+00 3.3°- 4.8 A-4(0) 26 6 26.7 37.0 9.7 26.5 99 85 41 17.7 NA
90 SR SR AT e U S ST SO PR S SRR SR SR S S S S S S S U PRI 960
2 . (& ROADWAY EMBANKMENT  tan-brown,brown,and black,dry to molst,medium: stiff to SHIff,micaceous,sandy SILT (A+4)with some clay
N | | | | | | | | | | | | | | | | : SS-121 950
L g000R
3
G
X
'—‘n .
=
<
o
a
le]
35
“
+
0
0
5 ! ! ! ! ! ! ! Note: Aluvium determined to be :«mm through reviev '
920 e L R St e e ot et Tkioes |
5 : : :
— 0
<T
o
L D S S
7
g : : : : : : : : : : : : : : : : : : : (06/18) : : : : : : : : : : :
8l .90 . . . L S S SR S e R L AR L A el S il S S S . L AU A A e e S SR S S e ...900. ..
s : : : : ! ‘ ‘ ‘ ‘ e ! ‘ ‘ ‘ ‘ ! ‘ : : ; : ‘ ‘ ‘ ‘ ‘
2 : : : : 1 1 : RESIDUAL: biack and white, molst to wet,dense, saprolltic, micaceous, silty SAND (A-2-4) with trace gravel slzed rock fragments : : : : : : : : 1 1 1
T : : : : : : : : : : : ! : : : : : : ! :
SN-890. . i S A A e S b Fe P S S ...890. .
s 20+ 00.00
3 3 3
> [ S S
ol% ;
N o0 A
228 150 140 130 120 110 100 90 80 70 60 50 40 40 50 60 70 80 90 100 110 120 130 140 150

20 10 0 10 20 30
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@ 0 5 10 PROJ. REFERENCE NO. SHEET NO.
g ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ] U-5824 22
“ 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
B 4 s S 960
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (&) ROADWAY EMBANKMENT: tan ahd brown,molst,medlum sHff.sandy SILT: (A=4) 'L 2100R ! ! ! ‘ ‘ ‘ ‘ ‘ ‘
S950 ] S S S L rrrrrrrrr rrrrrrrrr rrrrrrrr rrrrrrrrr rrrrrrrrr rrrrrrrrr ————————— rrrrrrrrr ————————— G ————————— . S B L L ...950. ..
i}
N
T et S RESIDUAL: gray and " biown; mol t, SHIFF, 5aprolitic; mICaceous, sandy SILT (A=4) ~ = = 5 1 o T T T
2 : : : :
e :
oo i S S S S S S S S R SRR 90
£ f : f
. : : :
2
£
g e C e e e e e e e e e e e e e e e e e e e e e e e e i e e e i e e e e e el e e e e e e e b e e e et e el e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ea e
; SOIL TEST RESULTS
5 SAMPLE | ooern | sraTion DEPTH AASHTO || ) % BY WEIGHT % PASSING (SIEVES) % %
SL-970 L L L L NO. INTERVAL crass. || " [CsAND[F.sAND| SILT | CLAY | 10 40 | 200 |MOISTURE| ORGANIC | -----i - ... e L e s b e e ... 970
$ SS-110 39°LT 20+35 3.1'- 4.6 A-7-6(6) 41 18 21.3 33.6 7.2 37.9 98 88 49 15.8 NA . . . . . . . . .
z SS-111 39°LT 20435 81'- 9.6’ A-4(0) 25 2 254 44.3 10.5 19.8 99 89 36 18.3 NA
S : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
=960 S o L L e L L SRS SRR SRR A L . L . L L R SRS SRR SR S S . L L. .960. ..
g : : : : : : : : : : : S3T0 : : ROADWAY EMBANKMENT : fan-brown, molst, sof f,sandy SILT (A-4) : : : : : : ! ! !
N ; ; ; ; ; ; ; ; ; ; ; L2035L ; ; ; ; ; ; . L2050R ; ; ; ; ; ; ; ; ; ;
3 SRSt SELTEELN ELEERER SLERRRLT IERRRLLES T o o U A A D 204357 T o o T Lo LY I A e A T o o 990
; z z z z z
i(] T ' T Pl . —— ————— — ——— T 70 : 777777777777777777 : 777777777 : ''''''''' :7 . —M— 7
3 i : :
S 930 i O e-m T T mmnT YT @ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 930
- ’5}‘_ .
3 i
: .
¢ B
< DRY L 920 ..
2 (06/18)
— :
% O AR o AR ~(B) RESIDUAL: brown, molst, very  stiff  highly ‘sandy, ity CLAY (A=7=5)% -~~~ AR o e AR c R R A SRR AR o co 90
- - (©) RESIDUAL: gray, molst, stiff,sandy SILT (A-4) with little clay
5 : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
S %00 (D) RESIDUAL: gray—-brown, black,and “white; moist to saturated,loose o mediam dense, saprolitic, micaceous, siity SAND (A=2=4f -~ -7~~~ SRR R AL R R SERRRREE SRR e R ---900. ..
*E f f f f f f f f f f f f f f f f f f f f f f f f
sh 8% . L Lo A S S SRS S L Lo Lo S S A ©..890 |
; z ‘ z
2:8 20+50.00
> [ S S S
il A R
128 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150
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. 0 5 10 PROJ. REFERENCE NO. SHEET NO.
: Ena i U-5824 23
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
CO70 i SO S R s e U s T U SRR SO SO S R s e U U T SO SN SR ST S e e ...970. ..

‘ROAD//AY EMBANKMENT- gray. dry. medlum dense. si/fy SAND (A—2—4)

9200wl S U U EU s T T T T N o N T S S S S R SRR ...920. ..
; ; ; ; ; ; ; ; ’RES‘IDUAL: red—brown orange—brown brown.gray.and black,wet: fo sm‘urafed soft to medium sﬂff mlcaceous.hlgh/y sandy. clayey SILT (A—5) : : : ; ; : : : :

3 3 3 3 3 3 3 ‘ @RESIDUAL: gray.brown.and b/ack wet, /oose fo medlum den.se.m/caceous.c/ayey..sf/fy SAND {A—Z 5) : : : : : : : : : : : : :
QIO i . e .. S e S .. e L. e e P L . O . L..900. .

43 +50 OO

(- T N S U R e S SN e, AU S S AR SRS SN SRS SN S SN e, AU S S ARSI SUURUURUS SOUURNS SRR HUN. N e, AN .90,
(A) ROADWAY EMBANKMENT: gray.dry.medlum dense.slity SAND (A-2-4)

930 rrrrrrrrr ————————— rrrrrrrrr ————————— rrrrrr ‘RESI&MLred—brownaronge—brmnbrowngroy.and b/ackwerrosaruraredsofrro medium- sﬂffmfcaceaus.highly sandy.clayey S/LT (A5) rrrrrrrrr ————————— rrrrrrrrr ————————— rrrrrrrrr 3—7—930—7—

@RESILIIAL. gray.brown and b/ack wet, /oose fo medlum dense.mlcaceous,c/ayey.sl/fy SAND (A—2—5) :
920 i o L o S o L L S S S R ...920. ..

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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: 0 5 10 PROJ. REFERENCE NO. SHEET NO.
; i U-5824 24
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o} 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
"""""""""""""""""""""""""""""""""""""" SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET STATION LL.| PIL
%80 : : : : : : : NO. INTERVAL CLASS. C.SAND|F.SAND| SILT | CLAY | 10 40 200 | MOISTURE | ORGANIC : : : : : : : : . 980
- R S R SRR SRR SRR R 55-70 7LT 400 2.9~ 44 A240) |28 | 3 | 450 28.1 59 L1 91 63 28 157 NA_ | SR R R SRR s
! ! ! ! ! ! ! ! SS 72 7LT 44+00 129’ 14.4° A-5(0) 50 1 20.0 404 17.5 22.1 98 88 48 46.4 NA . . . . . . . . .
970 @ROAD/IAY EMBANKHENT gray dry medium dense.sl/fy SAND (A—2—4) 970

B Y o e e B R B e e

44+00.00
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@ ' ' ' ' ' ' : 0 5 10 PROJ. REFERENCE NO. SHEET NO.
3 | A namN U-5824 25
~ . . . . .
© 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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