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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 DATAARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATAAND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATAAND 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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS 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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

HB-0035

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DIS86). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TwWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

|
U
U

SHARP HAMMER BLOWS REOQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A-7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OF ROUNDED. WEATHERED Z :_/* 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 e —————————————— A — ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS e T MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. RS TALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
o e e "2 ot a5 [ws [ a7 | arez | wans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. . . NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
Lass.  [a1-a [ a1b a-2-4]a-2-5[ A-2-6 [A-2-7 -6, 67 COMPRESSIBILITY AN, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
PO 1434414 s : SLIGHTLY COMPRESSIBLE E ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
398383838 MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE_RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG . HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK \ | \ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
A CRANULAR | ) oy MK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
40 30 MX[50 M| 51 MN SOILS SOILS PEAT GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK
200 |15 Mx|25 Mx|10 MX |35 Mx|35 MX|35 MX|35 MX|35 MN |36 MN|35 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL )
ORGANIC MATERIAL SOILS SOILS QTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER b - THE ANGLE AT A STRATUM OR ANY PLA
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-51 TRACE 1- o7 HAMMER IF CRYSTALLINE. o (NGLE AT WHICH 8 STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED. SOME JOINTS MAY SHOW THIN CLAY COAT o -
L _ — 40 x| 41 100} 40 vx] a1 wu| 40 x| 41 vy |4 ] 41 e SOIIII}SEWJ: MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% WE SLLS,"IG tgisrgfgsoul.: BRD&:N' ggécnﬁez FLciD'siENE ;S:GHEL" RDSCKDRINGSI Ul[ill.:JER agmmg‘:ss:owg f;‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6mx | e 10 x |10 me| 1w | 11w ] 10 wx |10 mx | 11w | 11 poitindb HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF & CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
ORGANIC .
GROUP INDEX ° 0 0 4 MK |8 MX |12 MK|16 MX|NO MX AMOUNTS OF OILS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e RACTURE IR FaCTURE ZONE ALONG MHICH TWEFE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES |STOE FRAGS. ORGANIC I~ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHE LLEL TO THE FRACTURE.
OF MAJOR | GRAVEL. anp | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. s FISSILE
MATERIALS |  sanp | SO [ GRAVEL AND SakD Sous Sous A A 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
P — — T B ZPw PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA (MOD.) gRANITSOOIDNgDC:g. :OSTM :E;DSPARS ARE DULL AND 'EJIFSCULOTRED. SDME sr;?‘w cl;AV. ROCK HAS PARENT MATERIAL.
45 SUBGRADE POOR UNSUITABL o= <PRING OR ScEP DL SCUND. MhDEF HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?:r;m" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
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 e ayas R PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & DIP DIRECTION F_TESTED, WOULD Y PT_REFUSA LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT*) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 st SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED A
GENERALLY LOOSE 410 10 SOIL SYMBOL Ge;; o TEST BORING () uota ATioN T SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
S MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) QTHER CONE. PENETROMETER [F_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 38 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ ST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINACE.
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 — = — . [NFERRED SOIL BOUNDARY -Q— CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2710 4 .25 10 0.5 - 1EST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES < 100 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY ! .
fwetincon MEDIY STIFF 4 e 1018 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS COUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 27104 wrrpet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-vALUE ALSO AN EXAMPLE
HARD s 30 s 4 b INSTALLATION * RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT m UNCLATS:lFIED :XTCAVATIUN - gNELs?ZIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0.075 0.053 UNSUITABLE WASTE CCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
HALLOW o UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET oF | HerO CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED T D L e
BOULDER COBBLE GRAVEL co:zss FLNE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. 2
BLOR P R SAND SAND pro P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD. ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 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 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 14D LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 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 @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION 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 DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY SPT \;o?; N:::']:o PENETRATION TEST :SP:_S::[P)RS::«T[)I\E 35'-35'531 SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE o . VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
. - L. - SILT, SILTY ST - SHELBY TUBE SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
Le - o Hlouib LT FOSS. - FOSSILIFEROUS SLIL - SLIGHTLY RS - ROCK FINGERNAIL. : R R ; TOPSOIL (TS.) - SURFACE SOILS US CONTAINING OR MATTER
. ) - JALLY A Al A .
P'ﬁ:z;g: CWET - SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL 0PSOl 154 - SU LS usuAL NING ORGANIC E
®D ) oLast e ATTAIN OPTIMUM MOISTURE :TA_G'::I(-;HI:-F?GMENTS ‘t;_- ‘xEDRI?TURE CONTENT CBR - g::EORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-6 N 999977.9350, E 1768731.6800, ELEV. 577.69
I : EQUIPMENT T PR T vERTvEF:lTDE MORE 3::(;":3 FEET VERY TJ::?(TY BEDDED TTCFK;EEES BL-T N 1000373700, E 17698760680, ELEV. 567.13
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE J USED ON SUBJEC 0JEC WIDE 3 10 10 FEET THICKLY BEDDED L5 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: y
st | SHRINKAGE LIMIT : : : MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET NOTES:
AEOUIRES ADDITIONAL WATER T0 O] cme-asc [C] ciar aits automatic [ ManuaL CLOSE .16 10 1 FOOT VERY THINLY BEDDED 0.03 - 8.6 FEET NOTES:
U L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET FIAD - FILLED IN IMMEDIATE
- DRY - (D) L LY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE [] ovess [[] & continuous FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
FASTIETTY & HOLLOW AUGERS A [ TNDURATION ELEVATIONS ESTIMATED FROM HBOO35_CON_GEL.dgn
PLASTICITY INDEX (D1 DRY STRENGTH CME-550 [C] waro FaceD FINGER BITS NO FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW TUNG.-CARBIOE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [C] vene svear TEST L ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
, CASING W/ ADVANCER
HDERATELY PLasTIC o B MEDIUM [[] posT HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[C] PorasLe HoIsT ] rricone STEEL TEETH | ] g aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
_ SOUNDING ROD INDURATED
O DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT VANE SHEAR TEST

DATE: 8-15-14




AASHTO LRFD Figure 10.4.6.4-1 —

Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000)
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AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectomically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) S - o 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c © 0 P
From the lithology, structure and surface o« 5 “ . “ From a description of the lithology, structure and p . 8(&
conditions of the discontinuities, estimate 5 - 2 20 2c surface conditions (particularly of the bedding - o - 8_(% coc
the average value of GSI. Do not try to o © c = planes), choose a box 1n the chart. Locate the % - 0 o = £ &JL._:"
be too precise. Quoting a range from 33 D § o o= B position 1n the box that corresponds to the condition ) @ o} o e So 9 5;_‘
to 37 1s more realistic than stating that < < e Lo L of the discontinuities and estimate the average value 5 < 5 “ o 5 i
GSI = 35. Note that the table does not 0] o 0] 0 5 G« o a5 oS5 .o &
c - ety £0 of GSI from the contours. Do not attempt to be too o o =7 o 90
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w stone with g stone ond or silty shole //é/Z/%// siltstone
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October 23, 2024

STATE PROJECT: 50639.1.1

FEDERAL PROJECT: N/A

COUNTY: Rockingham

DESCRIPTION: Replace Bridge No. 177 on SR 1535 over Matrimony Creek
SUBJECT: Geotechnical Report — Inventory

S&ME, Inc. has completed a reconnaissance and subsurface investigation for the above roadway
project and presents the following inventory. Plans and cross-sections are included in this report.

Project Description
This project is located in the town of Eden, NC in Rockingham County. This project consists of
replacing Bridge No. 177 and minor widening to Price Road/Center Church Road (SR 1535). The project
begins just west of Bridge 177 and extends to the east for approximately 0.20 miles. The type of work being
performed consists of grading, drainage, paving, and minor widening to accommodate the new structure
over Matrimony Creek.

Fieldwork was conducted in August of 2024 by S&ME. Standard Penetration Tests were performed
at selected locations along the project. A CME-550 ATV-mounted drill machine with an automatic hammer
was used to perform the SPT borings. Thirteen SPT borings were performed at various locations along -L-
alignment. Representative soil samples were collected for visual classification in the field.

The following alignments were investigated. Subsurface profiles and/or cross-sections of these
alignments are included in this report.

Line Station
-L- 17+25 to 27+30

Physiography and Geology
The project corridor is located within the Piedmont Physiographic Province of North Carolina.
More specifically, the project is within the Dan River Triassic Basin. The project corridor is predominately
rural with few single-family homes. Topography along the project is generally gently to moderately sloping
with some steeply sloping areas. Elevations along the project range from 535+ to 590+ feet above sea level.

The area is underlain by roadway embankment, recent alluvial sediments and Triassic residual soils.
The Triassic residual soils are derived from the weathering of underlying Triassic Basin bedrock most likely
consisting of mudstones, sandstones and conglomerates. The alluvial soils were deposited and transported
during fluctuating periods of river elevation rise and fall and channel migration. These soils are closely
confined to the creek channel and northeast floodplain. In addition, alluvial sediments were deposited near
the site, upstream of a historical dam.

Sheet 3A

Water Bodies
Matrimony Creek flows from north to south passing underneath Bridge No. 177. This creek flows
into the Dan River and is part of the Dan River Basin. Channel migration appears to be to the south and
west. Evidence of a former stone and concrete dam structure is located approximately 200 feet downstream
of the existing bridge. Based on available information, the dam was originally constructed around 1764 in
an area with an approximate 5 ft waterfall and likely impounded variable amounts of water over its 200 year
lifespan. The stone dam failed around 1970.

Soil Properties
Soils encountered during this investigation are separated into 3 categories: Roadway Embankment,
Alluvial and Triassic Residual soils.

Roadway Embankment soils are semi-granular to granular in nature and may be derived from nearby
sources. These soils consist of tan and brown, loose silty sand (A-2-4) and sand with gravel (A-1-b), and
medium stiff to stiff sandy clay (A-6) and sandy silt (A-4) with gravel. P1 of the tested roadway
embankment cohesive soil was 7.

Alluvial soils consist of soft to very stiff, orange, gray and brown sandy silt (A-4), sandy clay (A-6),
and silty clay (A-7-5). PI of the tested alluvial soil was 26.

Triassic Residual soils consist of gray, tan and orange, loose to dense silty sand (A-2-4) with little
clay, and stiff to hard sandy silt (A-4) with little clay. PI of the tested Triassic residual soils ranged from 4 to
10.

Rock Properties
Weathered rock and non-crystalline rock occur throughout the project. The weathered rock is
derived from the underlying Triassic Basin bedrock and begins at elevations ranging from 586+ feet to 539+
feet and ranges from 1+ to 14+ feet in thickness. Non-crystalline rock occurs at elevations ranging from
583+ to 535+ feet. Rock coring was performed at one End Bent for this investigation. Recovery and RQD
values are 96% and 78% respectively.

Groundwater
Groundwater measurements were taken in August of 2024 during average rainfall conditions.
Groundwater was not encountered in any boring but is anticipated to be close to the surface water elevation
of Matrimony Creek at about 538+ feet in elevation. Groundwater is not expected to cause significant
impacts during construction.

Areas of Special Geotechnical Interest
1) Non-crystalline Rock: Non-crystalline rock was encountered above or within 6 feet of proposed
grade at the following location:
Line Station Offset
-L- 18+25 to 19+75 LT

Respectfully Submitted,

(e L

Jarett Swartley, PG
Senior Geologist

S&ME, Inc. | 3201 Spring Forest Road | Raleigh, NC 27616 | p 919.872.2660 | f 919.872.2044 | www.smeinc.com
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GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 13

WBS 50639.1.1

| TIP HB-0035

| COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

WBS 50639.1.1

TIP HB-0035

COUNTY ROCKINGHAM

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_1750LT STATION 17450 OFFSET 35ftLT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 587.0ft TOTAL DEPTH 14.1ft NORTHING 999,979

24 HR. FIAD

EASTING 1,768,612

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_1900LT STATION 19+00 OFFSET 40ftLT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 589.0 ft TOTAL DEPTH 6.1 ft NORTHING 1,000,051

24 HR. FIAD

EASTING 1,768,730

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

HAMMER TYPE Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER Shearin, T.

START DATE 08/12/24

COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T.

START DATE 08/12/24

COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)T H \ 0 SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV DE(E)T H 0 SOIL AND ROCK DESCRIPTION
(f) O.5ft | O5ft | 0.5ft | |0 P % » 1001 | NO. |/mol| G | Eetev. ¢ DEPTH (ft (f) 0.5ft | 0.5ft | 0.5ft P %0 » 1001 [ NO. | /mol| 6
590 | 590
T GROUND SURFACE 0.0
1 L 588.0 | 1.0 T TRIASSIC RESIDUAL
587.0 GROUND SURFACE 0.0 T 13 | 43 | 24 o +_67 o M TAN, HARD, SANDY SILT, A-4
5860 | 10 T TRIASSIC RESIDUAL e g B i A 5860 _  _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 30
585 =1 S| 3| 2 || s SS-32 TAN AND ORANGE, LOOSE TO MEDIUM 585 -~ 65 135102 ] WEATHERED ROCK
cg3s 4 ac A S DENSE, SILTY SAND WITH LITTLE CLAY, 1 . 10007 (SANDSTONE WITH CONGLOMERATE
T 7 71 10 A S R A-2-4 5830 1 60 583.0 LAYERS) ﬁ
10T co . T'\47 S 60/0.1 60/0.1 NON-CRYSTALLINE ROCK
580 T - IO Y - \T .- (SANDSTONE VLVAl\I(HE SS)NGLOMERATE
5785 T 85 R S ELA S A LA S %8s __ _ _ 83 Boring Terminated WITH STANDARD
¥ 25 | 68 [32/0.2 ol WEATHERED ROCK PENETRATION TEST REFUSAL at
T - 100/0.7 (SANDSTONE WITH CONGLOMERATE Elevation 582.9 ft IN NON-CRYSTALLINE
575 I e LAYERS) ROCK (SANDSTONE/CONGLOMERATE)
5735 T 135 - - - A
70 [30/0.1 100/0.6® =L 5729 14.1

Boring Terminated at Elevation 572.9 ft IN
WEATHERED ROCK
(SANDSTONE/CONGLOMERATE)




NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 14

WBS 50639.1.1 |TIP HB-0035 |COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

WBS 50639.1.1 TIP HB-0035 COUNTY ROCKINGHAM

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_1950LT STATION 19+50 OFFSET 40ftLT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 587.0ft TOTAL DEPTH 6.1 ft

NORTHING 1,000,081

24 HR. FIAD

EASTING 1,768,765

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2000LT STATION 20+00 OFFSET 35ftLT

ALIGNMENT  -L- O HR. Dry

COLLARELEV. 579.5ft TOTAL DEPTH 8.6 ft

NORTHING 1,000,111

24 HR. FIAD

EASTING 1,768,801

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Shearin, T. START DATE 08/12/24

COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T. START DATE 08/12/24

COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRIVE L DRIVE L
E(LﬂE)V ELEV DE(E)T H|_BLOW COUNT o »5 BLOWS ::R FooT 5 100 sawp. (W 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(E)T H|_BLOW COUNT o »5 BLOWS ::R FooT 5 100 SAMP- 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft i . i NO. |/mol| G | ELev. () DEPTH (i) ) 0.5ft | 0.5ft | 0.5ft i . i NO. |/mol| 6
590 L 580 | 5705 GROUND SURFACE 0.0
T+ 5785 F 10 1 - TRIASSIC RESIDUAL
T GROUND SURFACE 0.0 T 6 (10 21 &1 | $S-37 | 18% TAN, HARD, SANDY SILT, A-4
5860 | 10 .1 ... . T.... TRIASSIC RESIDUAL 15 5760 | 35 R ] o S I
585 1 30 | 50 [50/0.3 e —t———t ——— TAN, VERY STIFF, SANDY SILTWITH  —— | 575 A4 26 | 38 | 51 T~ .gg| M
5835 T 35 . 10008 LITTLE CLAY, A-4 5735 T 60 e I . e VWE A_TH_EﬁEE R_OEK_ S —]
1 100/0.2 . ooz & (SANDST\gﬁAE\WEEEgoT\,%CLEMERATE 1 0004 . 10004 %_7 (SANDSTONE WITH CONGLOMERATE
5810 | 60 o NI Eg(l).g LAYERS) 6.0 5710 | 85 . e e0/0.1 7 571.0 LAYERS) 85
: ' NON-CRYSTALLINE ROCK : ' NON-CRYSTALLINE ROCK
(SANDSTONE WITH CONGLOMERATE \ (SANDSTONE WITH CONGLOMERATE
LAYERS) LAYERS)

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 580.9 ft IN NON-CRYSTALLINE
ROCK (SANDSTONE/CONGLOMERATE)

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 570.9 ft IN NON-CRYSTALLINE
ROCK (SANDSTONE/CONGLOMERATE)




NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 15

WBS 50639.1.1 |TIP HB-0035 |COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

WBS 50639.1.1 TIP HB-0035 COUNTY ROCKINGHAM

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2000RT STATION 20+00 OFFSET 45ftRT

ALIGNMENT  -L-

O HR. Dry

COLLARELEV. 575.0ft TOTAL DEPTH 13.7 ft NORTHING 1,000,057

EASTING 1,768,860

24 HR. FIAD

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. EB1-B STATION 21+15 OFFSET 10ftRT ALIGNMENT  -L-

O HR. N/A

COLLARELEV. 570.3ft TOTAL DEPTH 19.5ft NORTHING 1,000,165 EASTING 1,768,913

24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024 DRILL METHOD Wash Boring

HAMMER TYPE Automatic

DRILLER Shearin, T. START DATE 08/12/24 COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T. START DATE 08/06/24 COMP. DATE 08/06/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)T H \ 0 SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV DE(E)T H 0 SOIL AND ROCK DESCRIPTION
(f) O.5ft | O5ft | 0.5ft | |0 P % » 1001 | NO. |/mol| G | Eetev. ¢ DEPTH (ft (f) O5ft | 05t | 0.5ft | |0 P %0 » 1001 [ NO. | /mol| 6
575 575.0 GROUND SURFACE 00 | 575 |
5740 | 1.0 T T TRIASSIC RESIDUAL T B
1 6 6 9 . +_15 A IR M TAN AND ORANGE, STIFF, SANDY SILT 1 B
5715+ a5 i ol R S B N _ WITHLTTLECLAY, A4_ _ _ 30 I I
570 T 55 [45/0.2 S AR I I WEATHERED ROCK 570 T F 5703 GROUND SURFACE 0.0
ss00T 60 100/0.7 (SANDSTONE WITH CONGLOMERATE 503 F 10 T (PAVEMENT) 10
10 | 48 [52003 N LAYERS) I a1 468 : +_15 N R M ROADWAY EMBANKMENT
. 100/0.8 5670 . ____ ___ 80 5671 ] 32 ) S R I TAN, LOOSE, SILTY SAND WITH GRAVEL, — -39
5665 F 85 4 o ot | ] TRIASSIC RESIDUAL 21414 &28 M A-2-4 _,'_
565 1952 M TAN AND ORANGE, HARD, SANDY SILT, 565 L 1 1 | (I~ Ems T T T RASSICRESDUAL. T T
caaaT 60 X TRIASSIC RESIDUAL
|- 5630 A-4 120 + 51T 12 | 22 R . - M TAN AND ORANGE, MEDIUM DENSE TO
e —_— e + - )38- DENSE, SILTY SAND WITH LITTLE CLAY,
5615 T 135 . WEATHERED ROCK 562.1 1 82 R I SPEN I IO PV
® 5613 (SANDSTONE WITH CONGLOMERATE 137 T 6 | 16 | 12 Lo D R M
00/0. 100/0.2 LAYERS) 560 @28
T i
Boring Terminated at Elevation 561.3 ft IN T |- 12.0
SAND\éVTE(I)L\Ijl—I?/IéF(Q)I%\IDGIECC))I\aERATE 5571 1 132 - % L WEATHERED ROCK
( ) T 19 | 50 |50/0.4 oo (SANDSTONE WITH CONGLOMERATE
555 4 100/0.9 7 LAYERS)
T A
5521 1 182 .
5508 L 195 [100/0.2 . 100/0.2 A 5508 19.5
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 550.8 ft ON NON-CRYSTALLINE
ROCK (SANDSTONE/CONGLOMERATE)




NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT

SHEET 16

CORE LOG

WBS 50639.1.1

| TIP HB-0035

| COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

WBS 50639.1.1

| TIP HB-0035

| COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. EB1-A

STATION 21+15

OFFSET 7ftLT

ALIGNMENT  -L- O HR.

COLLAR ELEV. 570.2ft

TOTAL DEPTH 35.0 ft

NORTHING 1,000,177

24 HR.

EASTING 1,768,900

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. EB1-A

STATION 21+15

OFFSET 7ftLT

ALIGNMENT  -L- O HR.

COLLARELEV. 570.2ft

TOTAL DEPTH 35.0 ft

NORTHING 1,000,177

24 HR.

EASTING 1,768,900

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

| DRILL METHOD NW Casing w/ Core

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./JDATE SME9403 CME-550X 91% 01/03/2024

DRILL METHOD NW Casing w/ Core

DRILLER Shearin, T.

START DATE 08/05/24

COMP. DATE 08/07/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T.

START DATE 08/05/24

COMP. DATE 08/07/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)T H \ 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 05ft | 05ft | |0 P % » 1001 | NO. |/mol| G | Eetev. ¢ DEPTH (ft)
575
570 GROUND SURFACE 0.0
5692 T 1.0 . (PAVEMENT) 1.0
3 4 5 : +_9 o M ROADWAY EMBANKMENT
566.7 1 3.5 e _TAN, STIFF, SILT WITH GRAVEL, A4 ,— -2
565 2 5 8 b M TRIASSIC RESIDUAL
se1oT 60 - — ORANGE AND TAN, STIFF TO HARD,
13 | 30 | 46 e T = »76 M SANDY SILT, A-4
—_ 5622 __ __ _ _ _ _ _ _ _ _ _ _ __ _ _____80
86174 88 I R B ORANGE AND TAN, DENSE, SILTY SAND,
560 @31 M A-2-4
I___ _____ L 87 __ _ _ _ _ _ __ _ __ ___ 19
; T T T WEATHERED ROCK
556.8 4+ 13.4 S (SANDSTONE WITH CONGLOMERATE
- 60 |40/0.1 - 1001069 LAYERS)
551.8 4 18.4
7 | 60 [40/0.1 c
550 100/0.6; J
P88 A {00 T o %
. PO, A
545 | 5452 T 250 100/0.6* 5452 250
60/0.0 60/0.0 NON-CRYSTALLINE ROCK
Co GRAY, CLOSE TO WIDE FRACTURE
SPACING, SLIGHT TO MODERATE
WEATHERING, MEDIUM HARD TO HARD,
540 SANDSTONE WITH CONGLOMERATE
LAYERS
REC. = 96%
RQD = 78%
535.2 GSI = 55-65 35.0

Boring Terminated at Elevation 535.2 ft IN
NON-CRYSTALLINE ROCK
(SANDSTONE/CONGLOMERATE)

NCDOT CORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

CORE SIZE NQ

TOTAL RUN 10.0 ft

HAMMER TYPE Automatic

eLev| RUN pepry| run | DRILL RN samp. [eoaRATA 1 L
M ELEV @® | @ RATE R(%)C- R(%D NO. R(%)C- R(%D o DESCRIPTION AND REMARKS
() (Min/ft) | o % ) % % | G| ELEV. (M) DEPTH (ft)
| 545 Begin Coring @ 25.0 ft
54527 250 | 50 | 127 | (46)| (2.9 96) | 7.8) 545.2 NON-CRYSTALLINE ROCK 25.0
1:34 | 92% | 56% 96% | 78% GRAY, CLOSE TO WIDE FRACTURE SPACING, SLIGHT TO MODERATE
1:23 WEATHERING, MEDIUM HARD TO HARD, SANDSTONE WITH
1:38 CONGLOMERATE LAYERS
540 | 540.2 T 30.0 1:52
5.0 2:13 (5.0) | (5.0) GSI = 55-65
2:15  |100% | 100%
3:28
4:14
535.2 35.0 4:06 535.2 35.0

Boring Terminated at Elevation 535.2 ft IN NON-CRYSTALLINE ROCK

(SANDSTONE/CONGLOMERATE)




SHEET 17
50639.1.1 (HB-0035)/BRIDGE NO. 177

CORE PHOTOGRAPHS

EB1-A

BOXES 1& 2: 25.0-35.0 FEET

FEET



NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 18

WBS 50639.1.1 |TIP HB-0035 |COUNTY ROCKINGHAM |GEOLOGIST Swartley, J.

WBS 50639.1.1 TIP HB-0035 COUNTY ROCKINGHAM

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK GROUND WTR (ft)

BORING NO. EB2-A STATION 23+35 OFFSET 1ftLT ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 568.2 ft TOTAL DEPTH 32.9 ft NORTHING 1,000,334 EASTING 1,769,054 24 HR. FIAD

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. EB2-B STATION 23+35 OFFSET 16 ftRT

ALIGNMENT  -L-

O HR. Dry

COLLAR ELEV. 567.9ft TOTAL DEPTH 30.1 ft

NORTHING 1,000,323

EASTI

24 HR. FIAD

NG 1,769,066

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Shearin, T. START DATE 08/05/24 COMP. DATE 08/05/24 | SURFACE WATER DEPTH N/A

DRILLER Shearin, T. START DATE 08/06/24

COMP. DATE 08/06/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)T H \ 0 SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV DE(E)T H 0 SOIL AND ROCK DESCRIPTION
(f) O.5ft | O5ft | 0.5ft | |0 P % » 1001 | NO. |/mol| G | Eetev. ¢ DEPTH (ft (f) O5ft | 05t | 0.5ft | |0 P %0 » 1001 [ NO. | /mol| 6
570 | 570 |
T - [ 568.2 GROUND SURFACE 0.9 T [ 567.9 GROUND SURFACE 0.0
5672 T 1.0 . , , - t%: 567.2 (PAVEMENT) 1.0 566.9 L 10 T L _S66.9 (PAVEMENT) 1.0
1 4. . . M oF ROADWAY EMBANKMENT 1 5 4 2 G - - M |- ROADWAY EMBANKMENT
565 | gpa7—+ a5 -t + t =2 BROWN, LOOSE, SAND WITH GRAVEL, — i [ R e + ||: %649 | TAN, MEDIUM STIFF, SILT WITH GRAVEL, — 29
+ YRERE M - AV + 21 2 [ 2 .- M A4
T * o t - BROWN AND TAN, MEDIUM STIFF, T ¢ !_ [ 5624 ' 'ORANGE, MEDIUM STIFF, SANDY CLAY, 5.5
e EEB R s e Chr SANDY SILT, A-4 6L B0 | b ] C a A6 —
] o .. ss-3 | 15% |- ' T : M A6 _
560 | 55071 &5 * L 560 T P t " TAN AND ORANGE, MEDIUM STIFF TO
] 213 5 1 Ll 559.4°F 8.5 7 STIFF, SANDY SILT WITH LITTLE CLAY,
8 M- S 12172 || M- A4
] 0o LT I [ -
- .' - - L - -+ l- - - . |_
555 LB sss2 130|585
554.7—+ 135 5 5 5 T = ALLUVIAL 55441 135 } |
: o - W Y ORANGE, MEDIUM STIFF TO VERY STIFF, T 213 I}sﬁ ) Mohfswo 19
i i SANDY CLAY, A-6 T S N ALLUVIAL
] A §_ I D NS ORANGE, GRAY AND BROWN, SOFT,
90 | 54971 185 \ NS 550 | o4t 1g= | §_ CLAY AND SILTY CLAY, A-7-6 & A-7-5
IR IR RN =2 AN I I I B | R 5517 309 N
] A N sz ______ x I I §‘
545 ] s BROWN AND GRAY, MEDIUM STIFF, 545 T [ \'
547 235 7 SANDY SILT, A-4 54447 235 B
] 323 f5 W VA T P +3 W§_
1 —_— 422 _ ___ __ _____ 260 1 - NV 54190 260
540 ] L GRAY, MEDIUM DENSE, SILTY sanp, _ 280] | 540 T L ' TRIASSIC RESIDUAL
sorfons | | e e e : DENSE, N 280) swatons| | L 3 GRAY, MEDIUM E_Ezr_\le, SILTY SAND, .
] ' * 100/0.89 K ST T T TWEATRERED ROCK 5379 L 300 : P A I AN 17X 74 5379 WEATHERED ROCK 30.0
i - (SANDSTONE WITH CONGLOMERATE 60/0.1 60/0.1 N (SANDSTONE WITH CONGLOMERATE
5354 T 32.8 e A 535.4 LAYERS) 32.8 - LAYERS)
50/0.1 60/0.1 NON-CRYSTALLINE ROCK NON-CRYSTALLINE ROCK

(SANDSTONE WITH CONGLOMERATE
LAYERS)

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 535.3 ft IN NON-CRYSTALLINE
ROCK (SANDSTONE/CONGLOMERATE)

*residual layer from 26.0' - 28.0' is inferrred

(SANDSTONE WITH CONGLOMERATE
LAYERS)

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 537.8 ft IN NON-CRYSTALLINE
ROCK (SANDSTONE/CONGLOMERATE)




NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 19

WBS 50639.1.1 |TIP HB-0035 |COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

WBS 50639.1.1 TIP HB-0035 COUNTY ROCKINGHAM

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2425RT STATION 24+25 OFFSET 76 ftRT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 548.5ft TOTAL DEPTH 8.8 ft NORTHING 1,000,346

24 HR. FIAD

EASTING 1,769,170

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2450LT STATION 24+50 OFFSET 50 ftLT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 558.5 ft TOTAL DEPTH 8.9 ft NORTHING 1,000,453

24 HR. FIAD

EASTING 1,769,100

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Shearin, T. START DATE 08/12/24 COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T. START DATE 08/07/24 COMP. DATE 08/07/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(E)T H \ 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(E)T H o SOIL AND ROCK DESCRIPTION
(f) O.5ft | O5ft | 0.5ft | |0 P % » 1001 | NO. |/mol| G | Eetev. ¢ DEPTH (ft (f) O5ft | 05t | 0.5ft | |0 P %0 » 1001 [ NO. | /mol| 6
550 560 B
1 GROUND SURFACE 0.0 1 L 558.5 GROUND SURFACE 0.0
5475 T 1.0 RN | R TRIASSIC RESIDUAL 5575 F 1.0 - | - TRIASSIC RESIDUAL
1 6 137 14 . SS-28 TAN AND ORANGE, VERY STIFF, SANDY i 5 i1 . N SS-24 | 18% TAN, VERY STIFF TO HARD, SANDY SILT,
545 | 5450 | 35 SILT, A-4 555 | 5550 | 35 == A4
T 7 8 | 20 ‘zﬁ;\ — . T 6 19 | 41 Sew - | - - .- M e .
-+ - - - e e e . —— —— — — — — — — — — — — — — — — ] -+ o —— . — — —— —_—————— —— — — — — — — —_— —_——— — =]
S25 ¥ 60 4 - oo S TAN AND BROWN, DENSE, SILTY SAND, 025 ¥ 60 4 T } WEATHERED ROCK
540 1 49 | L. L A-2-4 89| | 550 1 ) . .109’0.-# (SANDSTONE WITH CONGLOMERATE
5400 | 85 ———t——— T T T T T WENAERES ROCK — — — —— 5] 5500 | 85 549.6 LAYERS) 8.9
5070 003 WEATHERED ROCK 0070 0@

(SANDSTONE WITH CONGLOMERATE
LAYERS)
Boring Terminated at Elevation 539.7 ft IN
WEATHERED ROCK
(SANDSTONE/CONGLOMERATE)

Boring Terminated at Elevation 549.6 ft IN
WEATHERED ROCK
(SANDSTONE/CONGLOMERATE)




NCDOT BORE DOUBLE HB-0035_GEO_RDWY.GPJ NC_DOT.GDT 10/23/24

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 20

WBS 50639.1.1

TIP HB-0035

COUNTY ROCKINGHAM

WBS 50639.1.1 |TIP HB-0035

| COUNTY ROCKINGHAM

| GEOLOGIST Swartley, J.

GEOLOGIST Swartley, J.

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2527RT STATION 25+27 OFFSET 63 ftRT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 555.0 ft TOTAL DEPTH 10.0 ft NORTHING 1,000,418

24 HR. FIAD

EASTING 1,769,231

SITE DESCRIPTION BRIDGE NO. 177 ON SR 1535 (-L-) OVER MATRIMONY CREEK

GROUND WTR (ft)

BORING NO. L_2700LT STATION 27+00 OFFSET 20ftLT

ALIGNMENT  -L- O HR. Dry

COLLAR ELEV. 579.0ft TOTAL DEPTH 4.0 ft NORTHING 1,000,580

24 HR. FIAD

EASTING 1,769,327

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME9403 CME-550X 91% 01/03/2024

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Shearin, T. START DATE 08/12/24 COMP. DATE 08/12/24

| SURFACE WATER DEPTH N/A

DRILLER Shearin, T. START DATE 08/07/24 COMP. DATE 08/07/24

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BoV| ELey [PEETH \ SOIL AND ROCK DESCRIPTION BoV| ELev [PEETH o SOIL AND ROCK DESCRIPTION
® | @ | ® |ost|osf|osf| |0 25 50 75 100{ | No. [vo ELEV. (f) oeeri) | @ | @ | ® |ost|ost| o5t [0 25 50 75 100 | no. [ ol &
555 555.0 GROUND SURFACE 00 | 580 |
5540 | 10 IR A I TRIASSIC RESIDUAL 579.0 GROUND SURFACE 0.0
T 6 | 9 | 10 : ‘%9 : M TAN AND BROWN, VERY STIFF, SANDY 5780 | 1.0 T T TRIASSIC RESIDUAL
ce1e 1 ogs L S SILT WITH LITTLE CLAY, A-4 1 6 [ 11 ] 16 B U IS . M TAN AND BROWN, VERY STIFF, SILT, A-4
;] 576.0 3.0
550 I s 929 M 575 |-R05 35 oo ey 75750 WEATHERED ROCK 4.0
saa0l 60 {1 L [ N 5490 _ _ _ _ _ _ _ _ _ ___.____ &g : - \ (SANDSTONE WITH CONGLOMERATE
T . . T WEATHERED ROCK LAYERS) /
ci65 + a5 . 100107 (SANDSTONE WITH CONGLOMERATE Boring Terminated BY AUGER REFUSAL at
LAYERS ;
545 . 10070, - 10003 S ) 100 Elevation 575.0 ft IN WEATHERED ROCK

Boring Terminated BY AUGER REFUSAL at
Elevation 545.0 ft IN WEATHERED ROCK
(SANDSTONE/CONGLOMERATE)

(SANDSTONE/CONGLOMERATE)




S&ME, Inc.

A
SUMMARY OF LABORATORY TEST DATA —
Soil Classification and Gradation l l —
b
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
S&ME Project No.: 24350498 S&ME Project Name: Bridge No. 177 on SR 1535 (-L-) over Matrimony Creek Date Report: 9/12/2024
State Project No.:  N/A County: Rockingham Date Tested:  9/5 - 9/12/24
WBS No.: 50639.1.1 TIP No.: HB-0035
Client Name: NCDOT Geotechnical Engineering Unit Client Address: Raleigh, NC
o - Sample AASHTO Total % Passing Total Mortar Fraction (%)
< # o ] Depth [ Classification Sieve # Coarse| Fine
: E & £ 5 7 S | (feet ' oist.
Boring No. a & O p S < 10 | 40 | 60 | 200 | Sand | Sand | Silt | Clay | LL | PL | PI %
EB2-A SS-3 | 23+35| -1 1,000,334 | 1,769,054| -L- 6.0-7.5 A-4|(1) 94 | 83 | 74 | 489 21 33 25 21 29 | 22 7 | 154
EB2-B SS-17 | 23+35| 16 | 1,000,323 11,769,066 -L- | 18.5-20.0| A-7-6|(19) | 99 | 92 | 88 | 71.7| 11 21 22 46 [ 55 | 29 | 26 | 383
L_1750LT SS-32 | 17+50 | -35 | 999,979 |1,768612| -L- 1.0-25 | A-2-4{(0) 89 | 65 | 55 331 38 29 17 16 | 24 | 19 5 | 152
L_2000LT SS-37 | 20+00| -35 | 1,000,111]1,768,801| -L- 1.0-2.5 A-4|(3) 100 [ 100 | 98 | 63.4 2 49 39 10 | 40 | 36 4 | 182
L_2450LT SS-24 | 24+50 | -50 | 1,000,453]1,769,100| -L- 1.0-2.5 A-4|(2) 9% | 75 | 66 |456| 32 26 19 23 34 | 24| 10 | 180
L_2425RT SS-28 | 24+25| 76 | 1,000,345|1,769,170| -L- 1.0-2.5 A-4|(1) 93 | 77 | 67 | 441 | 28 30 19 23 30| 20 | 10 | 113

References / Comments / Deviations:

NP=Not Plastic

QNS=Quantity Not Sufficient

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T89: Determining the Liquid Limit of Soils
AASHTO T265: Laboratory Determination of Moisture Content of Soils

Mal Krajan, ET

Technician Name:

W™

o —

Signature

104-01-0703

Certification #

Stacie Mitchell, P.E.

Technical Responsibility:

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

Project Manager

Position

3201 Spring Forest Road
Raleigh, NC 27616

SHEET 21

Lab Summary Table.xls



