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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 TQ 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.

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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS 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. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ , NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 : I g:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC it s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - ‘ - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v 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
CELRATIG p— ZPu 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 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LOND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 1% B'f TTOO 21'8 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 QUALITY DESCRIBED BY TOTAL LENGTH OF
PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION FIAD- FILLED IMMEDIATELY AFTER DRILLING
- FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] cre-sse [ rero racco Fincer aits L UCS- UNCONFINED COMPRESSIVE STRENGTH
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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s SITE PLAN
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FEET
PROFILE ALONG
LOOP C CULVERT CENTERLINE

PROFILE ALONG LOOP C CULVERT CENTERLINE

250 200 150 100 50 0 50 100 150 200 250

—Loop C- Station 13+11.6
3@8x7 Reinforced Concrete Box Culvert with Sills

Skew=100°
210 100yr WSEL 207.42
Natural Ground
—.y
tural T — 50yr WSEL 206.7 -
Natura Gr°”"d\‘ PROPOSED STREAM -
RELOCATION GRADE .~ T
200//ﬂ/ﬂ/\\\\\\-///11’/5’LT \ _— KStreqm Grade
=l
]90 Stream Grade _—_— -’ T
---- BT
NOTES:
RED, BROWN, AND GRAY,V.SOFT TO STIFF, FINE SANDY SILT (A-4)
BORING LOCATION AND OFFSET ARE RELATIVE TO CENTERLINE -LPC- @A) AND SILTY CLAY (A-7-56) WITH TRACE GRAVEL AND ORGANICS, MOIST TO WET

ALLUVIAL

GROUND LINE PROFILE OF CULVERT TAKEN FROM

CULVERT SURVEY & HYDRAULIC DESIGN REPORT RECEIVED 6-1-2015 GRAY. BROWN. RED AND BLACK, STIFF TO HARD, FINE SANDY SILT (A-4)

WITH TRACE ROCK FRAGMENTS, MICACEOUS, SAPROLITIC, MOIST TO WET, RESIDUAL

INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE PROFILE.

(C) GRAY GABBRO, WEATHERED ROCK AND CRYSTALLINE ROCK




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT i
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C. Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C. Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. LPC_1299R STATION 12+99 OFFSET 96 ft RT ALIGNMENT -LPC- 0 HR. 4.0 | | BORING NO. LPC_1345L STATION 13+45 OFFSET 115ftLT ALIGNMENT -LPC- 0 HR. 9.5
COLLARELEV. 203.1ft TOTAL DEPTH 15.8 ft NORTHING 438,004 EASTING 1,746,394 24 HR. 2.5| | COLLARELEV. 197.9 ft TOTAL DEPTH 17.8 ft NORTHING 437,844 EASTING 1,746,250 24 HR. 3.3
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH 25 o 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5t | 0.5ft | |0 ! ! ! NO. | ol 6 | Eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
205 | 200
2031 T 00 [ 203.1 GROUND SURFACE 0.0 1979 T 00 GROUND SURFACE 0.0
T 1 5 4 . +g . ALLUVIAL ) 1 WOH | WOH | WOH 0- w ALLUVIAL
2006 + 25 A o Red and brown, fine sandy SILT (A-4) with 1954 T 25 N Red, brown, sandy SILT (A-4) with trace ,_ _2.0]
200 — v v 5 _*10 trace gravel 195 —+ WorT 7 \?5 w o organics
1 . oo + .- Red, brown and gray, silty CLAY (A-7-5/6)
1981 ] 5.0 te81 580 1929 L 50 i i
+ 4 4 5 . L L RESIDUAL T 3 2 3 & o with trace organics
1956 1+ 75 A R_g . Gray, brown, red and black, fine sandy SILT 1 A 5_ . W
195 —+ T 9 3 \ (A-4) with trace rock fragments, micaceous, 190 | 1904 T 75 5 5 5 \ RESIDUAL
1 . ‘13 i saprolitic 1 . @1 \W/ Gray and black, fine sandy SILT (A-4),
193.1 10.0 L A 187.9 1 10.0 D micaceous, saprolitic
T s 1T 9 9 S T 2 [ 16 | 15 i P M
1906 + 125 R e 12.5 1854 T 125 S
190 I 60 [40/0.2 i WEATHERED ROCK 185 =+ I I K i~ M
T - Gray, GABBRO T N
1881 1 150 S U e74 157 1829 I 150 U N
1874 T 15,7 100/0.3 100/0.3; : - 1 15 12 18 . M 181.8 16.1
o0 60101 CRYSTALLINE ROCK | S 5 T black T 3y SILT (A
' Gray and black, GABBRO 1801 ] 17.8 SR Bt LY 180.1 T A esoun, sapronte 178
Boring Terminated with Standard 60/0 60/0 s

Penetration Test Refusal at Elevation 187.3
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Auger refusal at 15.7'

Boring Terminated with Standard
Penetration Test Refusal at Elevation 180.1
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 16.1'
3) Auger refusal at 17.8'
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Site Photos

Photo 2: Looking West along Lo C Culvert

Photo 1: Looking East along Loop C Culvert
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STATE OF NORTH CAROLINA S S E Ty e

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM US 74 BYPASS

WEST OF ROCKINGHAM AT SR 1109 INTERCHANGE

TO 03 MILES SOUTH OF SR 1140

SITE DESCRIPTION CULVERT AT RAMP -C- STA.32+89.31

ON US 74 /173 INTERCHANGE OVER UNNAMED TRIBUTARY

TO PEE DEE RIVER

N.C. R-3421A 1|6

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 TQ 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:
I

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.

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.

2.
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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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS 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. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ , NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 : I g:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC it s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - ‘ - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v 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
CELRATIG p— ZPu 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 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LOND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 1% B'f TTOO 21'8 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 QUALITY DESCRIBED BY TOTAL LENGTH OF
PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION FIAD- FILLED IMMEDIATELY AFTER DRILLING
- FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] cre-sse [ rero racco Fincer aits L UCS- UNCONFINED COMPRESSIVE STRENGTH
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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CULVERT AT -RAMP C- STA. 32 +89.31 SITE PLAN
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FEET
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g N SEE DET
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PROFILE ALONG

250 200 150 100 50
240
230 o
Q’\o‘g
"}080
I
I<T
AN
220 >
RPC 3234L
32+ 34
Stream Bank ﬂ}\ 59 LT —
210 D
P ~ Coedns
ream Be . g2’
Invert 206.79’ °
200
NOTES:

BORING LOCATION AND OFFSET ARE RELATIVE TO CENTERLINE -RPC-

GROUND LINE PROFILE OF CULVERT TAKEN FROM
CULVERT SURVEY & HYDRAULIC DESIGN REPORT RECEIVED 6-1-2015

INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE PROFILE.

100 PROJECT REFERENCE NO. | SHEET NO.

FEET

R-3421A 4

PROFILE ALONG
RAMP C CULVERT CENTERLINE

RAMP C CULVERT CENTERLINE

0 50 100 150 200

—Ramp C- 32+75.27
2@10’x8’ Reinforced Concrete Box Culvert with Sills

Skew=45°11" From Normal at Centerline
L
‘910/7;76/
/\/or N Sy
(N X
0,
(eINN%/4
2% 'PQCO/”
M5 RPC 3386R
33+ 86
89’ RT v
— - ~— | -

250

500yr WSEL 222.7'

100yr WSEL 219.0’
50yr WSEL 218.6’

_— — — —

Invert 211.32’

—_ =

T

roposed Stream Grade

DARK GRAY TO RED AND BROWN,V.SOFT TO V.STIFF, FINE SANDY SILT (A-4)

TO SILTY CLAY (A-7-56) WITH TRACE SAND AND
ORGANICS, MOIST TO WET, ALLUVIAL

GRAY AND BROWN, STIFF TO HARD, CLAYEY, FINE SANDY SILT (A-4, A-5),
WITH TRACE ROCK FRAGMENTS, MICACEOUS, SAPROLITIC, RESIDUAL

GRAY GABBRO, WEATHERED ROCK




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C.Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C.Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. RPC_3234L STATION 32+34 OFFSET 59ftLT ALIGNMENT -RPC- 0 HR. Dry | | BORING NO. RPC_3386R STATION 33+86 OFFSET 89 ft RT ALIGNMENT -RPC- 0 HR. 55
COLLARELEV. 2129t TOTAL DEPTH 16.4 ft NORTHING 438,368 EASTING 1,746,946 24 HR. 8.5| | COLLARELEV. 218.0ft TOTAL DEPTH 12.0 ft NORTHING 438,362 EASTING 1,747,157 24 HR. 5.4

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/24/15

COMP. DATE 02/24/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/23/15 COMP. DATE 02/23/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
215 H 220 H
2129 1 00 GROUND SURFACE 0.0 218.0 T 0.0 [ 2180 GROUND SURFACE 0.0
1 WOH[WOH[ 1 T &, ALLUVIAL 1 WOH[ 3 3 *6_ . M L ALLUVIAL
2104 T 25 RS .9 Red and brown, fine sandy SILT (A-4) with _ _2.0 2155 + 25 . \_ Red, silty CLAY (A—7—5) with trace organics,
210 =+ 36 | ™ o7 N trace organics _ 215 - WOH| T | 2 —43 w2145 micaceous 35
T .- Dark gray, silty CLAY (A-7-5) with some T SR \— Dark gray, silty CLAY (A-7-5/6) with trace
207.9 5.0 - gravel, micaceous 50 213.0 2.0 A\ - _'_ F 2122 sand and organics 58
6 7 5 &2 | - -l sat BSE . Nmem— R e = - — — A 1 2 2 5 . M -
T - @12 Brown, coarse SAND (A-1-b) and gravel 70 1 ’7 o RESIDUAL
205 (20841 75 L 1 | TN T T T T T T RESDUAL 7| |210 |05 T 75 3 > 3 [ o005  Gray, clayey fine sandy SILT (A-5) with trace 65
1 C w20 Gray and brown, fine sandy SILT (A-4), 1 ] \._ <4 . .. N M =—\___rock fragments, micaceous, saproliic _——
2029 1 100 . .\\ I micaceous, saprolitic 208.0 { 10.0 I T —_ e Red, brown, silty fine SAND (A-2-4),
1 16 [ 24 | 21 - Nedsl - - oo51 T 110 3 3 | 80 A T ~eg3-_- M 206.4 micaceous, saprolitic 16
200 |2004 T 125 ST~ < 50701 60/0.187 CRYSTALLINE ROCK
—+ 25 | 38 [ 60 = Gabbro
4 .. e
1979 1 150 ) 155 Boring Terminated with Standard
12 20 (80/0.1 M - Penetration Test Refusal at Elevation 206.0
1965 T 164 106056 WEATHERED ROCK 16.4 IN CRYSTALLINE ROCK (GABBR
5070 60/0 \ Gray, GABBRO ftINCRYS OCK (GABBRO)

Boring Terminated with Standard
Penetration Test Refusal at Elevation 196.5
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 16.4'

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII§
o
o)
&

Notes
1) 0.2' Topsoil
2) Strata breaks in split spoon at 3.5', 5.8'
and 8.5'
3) Hard drilling at 11.6'
4) Auger refusal at 11.9'
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STATE OF NORTH CAROLINA ‘ r = | =

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM US 74 BYPASS
WEST OF ROCKINGHAM AT SR 1109 INTERCHANGE
TO 0.3 MILES SOUTH OF SR 1140

SITE DESCRIPTION CULVERT AT -L2- 41+42.20 AND —L2REV- 42+18.50

ON HIGHWAY US74BUS OVER UNNAMED TRIBUTARY
TO PEE DEE RIVER

N.C. R-3421A 1|6

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 TQ 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:
I

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.

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.

2.

PERSONNEL
C.JONES

B. KEANEY

B. HOWEY

C. WANG

D. RACEY

S. DAVIS

F & R,INC
INVESTIGATED BY _ HDR ENGINEERING, INC
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R
SUBMITTED BY _ENGINEERING, INC.
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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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS 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. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ , NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 : I g:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC it s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - ‘ - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v 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
CELRATIG p— ZPu 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 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LOND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 1% B'f TTOO 21'8 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 QUALITY DESCRIBED BY TOTAL LENGTH OF
PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION FIAD- FILLED IMMEDIATELY AFTER DRILLING
- FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] cre-sse [ rero racco Fincer aits L UCS- UNCONFINED COMPRESSIVE STRENGTH
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14




CULVERT AT -L2- STA. 41+47.20 AND -L2REV- STA. 42 +18.50

N2_4263L

o
o
7K

PROJECT REFERENCE NO.

SHEET NO.

R-3421A

3

SITE PLAN

100

—

- ‘

s
. N < g
NN

Proposed 2@6'X6’
RCBG Extension




PROFILE ALONG L2 AND L2REV CULVERT CENTERLINE | ¢ 2 o [ PROJECT REFERENGE No. [ SHEET No

-L2- 41+ 47.2
Extend 2@6'x6’ RCBC —
Skew=120°

270

260

250

240

230

Natural Ground along
Culvert|/Centerline

220 S : —-—-ZIIIZZIi——---TTTTTT
xisting Stream Profile \ I Invert 2158 e m———
I ——;—;@-m:“ St A —_j:_- ettt I B
210
200

190

S —— R-3421A 4

FEET
PORFILE ALONG
L2 AND L2REV CULVERT CENTERLINE

—L2Rev—- 42 +18.5
Extend 2@6'x6’ RCBC | NOTES:

Skew=120"R 142°30 BORING LOCATION AND OFFSET ARE RELATIVE
TO CENTERLINE -RPC- OR =L2-

GROUND LINE PROFILE OF CULVERT TAKEN FROM
CULVERT SURVEY & HYDRAULIC DESIGN REPORT
RECEIVED 6-1-2015

INFERRED STRATIGRAPHY IS DRAWN THROUGH
THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE.
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Invert 220.6' 42 +63.00
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RED AND BROWN, SOFT TO STIFF, SILTY CLAY (A-7-5)
WITH TRACE ORGANICS, WET TO SAT,ALLUVIAL

GRAY, BROWN, BLACK TO ORANGE, SOFT TO V STIFF,
FINE SANDY SILT (A-4), MICACEQUS, SAPROLITIC, MOIST TO | SAT, RESIDUAL

@ DARK GRAY GABBRO, WEATHERED ROCK, AND CRYSTALLINE ROCK




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/7/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT j
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C.Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C.Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. L2 4263L STATION 42+63 OFFSET 203 ftLT ALIGNMENT  -L2- 0 HR. 16.5( | BORING NO. RPC_3764R STATION 37+64 OFFSET 128 ft RT ALIGNMENT -RPC- 0 HR. 16.0
COLLARELEV. 220.4 ft TOTAL DEPTH 26.7 ft NORTHING 438,931 EASTING 1,747,593 24 HR. 7.9 | | COLLARELEV. 2229 ft TOTAL DEPTH 32.7 ft NORTHING 438,517 EASTING 1,747,472 24 HR. 12.5

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER S. Davis START DATE 02/26/15 COMP. DATE 02/26/15 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 02/23/15 COMP. DATE 02/23/15 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-f'tE)V ELEV DE(E)TH 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5ft | |0 : ! | NO. | /moll 6 | Etev. DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! | NO. |/woll o
225 | 225 |
:: : 2229 T 0.0 222.9 GROUND SURFACE 0.0)
1 L I T 1 [ 1 . - - W ALLUVIAL
200 12204 T 00 L 2204 GROUND SURFACE 00| | 990 | 2204 T 25 [ Red and brown, silty CLAY (A-7-5) with trace
- T 8 [ 6 i = ALLUVIAL -+ WOH|[WOH|[ 2 | {§5 Sat. organics, micaceous
2179 1 25 . ? ' B Red and brown, silty CLAY (A-7-5) with trace 2179 1 50 I* T 217.9 5.0
T 7 5 7 i +12 i [ 217.1__ organics, some brick and gravel debris at the 3.3 T 1 1 > +3 T W S ——————EBGAC 1
o5 | 2154 T 50 - T R R;;TSE;L o5 | 2154 T 75 w Gray, brown and black, fine sandy SILT
< < A-4), micaceous, saprolitic
1 5 5 5 . P10 . | Orange and brown, fine sandy SILT (A-4), 1 1 2 2 ?4 o W (A-4)
212.9 7.5 /- - - micaceous, saprolitic 212.9 10.0 ...
T WOH[ 2 | 2 || qs- T T 2 [ 2 +4 Lo W
210 |-210.4 T 10.0 \° 210 |- 2104 T 125 [ v
=+ 1 7 | 2 » — =+ 1 2 | 4 ™ W
2079 1 125 1o i 2079 1 150 .
| 7
T WOR| 2 2 { Y- i i 2 3 3 9 - LW
205 2054 T 150 I B 205 T N
—+ WOH[ 2 3 "5 20447 185 :
T R - 2 | 3| 4 L w
201.9 185 R . | R
1 8 10 10 A B o\
200 \.'20 200 \
4 ] — 19947 235 N
T sk - 519 [ 12| s | W
4 e L .. -~ - o e
1969 1 235 ) B . S
4 8 10 . | I et S
195 d 195 it S 194.4 28.5
1937 = 267 S e T PRt 1532 2.5 S e T Y 3 ' WEATHERED ROCK ‘
00 5010 CRYSTALLINE ROCK § . 10003 - Dark gray, GABBRO
GABBRO . Zh gray,
Boring Terminated with Standard o [ 190.2 32.7
Penetration Test Refusal at Elevation 193.7 102327 60/0 60/0“' 4 Boring Terminated with Standard

ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 3.3'
3) Driller indicates harder drilling at 26.5'
4) Auger refusal at 26.7'

Penetration Test Refusal at Elevation 190.2
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 32.7'
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STATE OF NORTH CAROLINA ‘ r = | =

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM US 74 BYPASS

WEST OF ROCKINGHAM AT SR 1109 INTERCHANGE

TO 03 MILES SOUTH OF SR 1140

SITE DESCRIPTION CULVERT AT -173- STA. 98.63.10

ON US74/173 INTERCHANGE OVER UNNAMED TRIBUTARY

TO PEE DEE RIVER

N.C. R-3421A L |7

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 TQ 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.

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.

PERSONNEL
C.JONES

B. KEANEY

B. HOWEY

C. WANG

D. RACEY

S. DAVIS

F & R,INC
INVESTIGATED BY _ HDR ENGINEERING, INC

DRAWN BY _C. MYERS

CHECKED By _B- KEANEY
DR

SUBMITTED BY _ENGINEERING, INC.
DATE 72015
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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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

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 TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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 REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS 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. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ , NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 : I g:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC it s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - ‘ - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v 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
CELRATIG p— ZPu 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 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LOND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 1% B'f TTOO 21'8 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 QUALITY DESCRIBED BY TOTAL LENGTH OF
PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION FIAD- FILLED IMMEDIATELY AFTER DRILLING
- FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] cre-sse [ rero racco Fincer aits L UCS- UNCONFINED COMPRESSIVE STRENGTH
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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PROFILE ALONG 1-73 CULVERT CENTERLINE

—173- Station 98 463.1

3@8'x7' RCBC With Sills

OR USE
/VARIABLE SLOPE

REMOVE PORTION OF
EXISTING CULVERT
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PROFILE ALONG
I-73 CULVERT CENTERLINE

2:1 Normal

500yr WSEL 203.9”
A A

r 100yr WSEL 200.3"
“y / v /
e

/ AN 173 9842 LPC_332L
173_9761 . 173 LPC
173 X Match Ceiling 98+42.00 3432.00
97:+60.00 "\ 195.3000 196.9000
197.1000 Exisfing Invert 188.94"
o) e WOH 2/75
_—
N—~ —_ e — 3
Propo\sQ Invert 1829 o e p— 1.05%
—_— = — G
P 4 -
]
4
/— P& -
— dl
- ® of
\ 7
\ 4

NOTES:
BORING LOCATION AND OFFSET ARE RELATIVE TO CENTERLINE -173- OR -LPC-

GROUND LINE PROFILE OF CULVERT TAKEN FROM
CULVERT SURVEY & HYDRAULIC DESIGN REPORT RECEIVED 6-1-2015

INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE PROFILE.

RED AND BROWN,V.SOFT TO M.STIFF, SILTY CLAY (A-7-5) TO
FINE SANDY SILT (A-4) WITH TRACE ORGANICS, MICACEOUS, WET TO SAT.ALLUVIAL

GRAY, BLACK AND BROWN, SOFT TO HARD, FINE SANDY SILT (A-4),
MICACEOUS, SAPROLITIC, WET, RESIDUAL

@ BROWN |AND BLACK GABBRO, WEATHERED ROCK
@ GRAY, GABBRO, CRYSTALLINE ROCK

\ 00/0. 7
2o

\ 00/0.
~_

©0/0.05 BT

\— 50yr WSEL 199.7

Relocated Stream Bed
— Top of Sill193.1"

— Invert 192.1




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C.Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C.Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. 173_9760L STATION 97+60 OFFSET 180 ftLT ALIGNMENT -I73- 0 HR. Dry | | BORING NO. 173_9842 STATION 98+42 OFFSET CL ALIGNMENT -I73- 0 HR. Dry
COLLARELEV. 197.1 ft TOTAL DEPTH 28.8 ft NORTHING 437,352 EASTING 1,745,699 24 HR. 12.2| | COLLARELEV. 195.3ft TOTAL DEPTH 12.6 ft NORTHING 437,473 EASTING 1,745,844 24 HR. 0.0

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/26/15

COMP. DATE 02/26/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/25/15

COMP. DATE 02/25/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BEVI ELEv (DEETH v 0 SOIL AND ROCK DESCRIPTION BEV1 ELEV (DEETH 0 SOIL AND ROCK DESCRIPTION
@ | " | ® |ost|osf|osf| |0 25 50 75 100} | NO. | ol 6 | elev. oeeri] | | @ | @ [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
200 | 200 |
197.1 0.0 - 197.1 GROUND SURFACE 0.0) T B
T T1T 718 || &. ALLUVIAL I L
195 I +9 195.1 Brown, fine silty SAND (A-2-4) with trace 20| | 195 | 1953 T 00 ] \ 4 [ 195.3 GROUND SURFACE 0.0
194.6 - 25 5 . 4 * — organics and gravel T 1 WOH] 4 3 *7 .. Sat. \- Red and b ALI'_ItUVCIka (A-7-5), with
9" T T M R s e — e — T AT ed and brown, silty -7-5), wi
w21} 50 s [y Eom ok tnosangy SO gl | jamades b o Lo I N s
T 1 2 1 e . . Gray and black, silty CL_AY (A-7-5) with trace 1 i _Q e ’ Brown, silty fine to coarse SAND (A-2-4) with
190 | g9k 75 >~ 4 _ - organics ,— 70 ] 190 | 1903 T 5.0 5 5 15 \\ trace organics and gravel
T s T 27 75 e ~— RESIDUAL 1 R .
T+ N Brown, black and gray, fine sandy SILT 1878 + 75 B I U O ST T T RESDUAL T T T
1871 1 100 N (A-4), saprolitic 1 2 5 | 45 e - .
4 8 11 * i ’ _/\/.50 Brown and black, fine sandy SILT (A-4),
T T 185.3 T 10.0 T Y ) T liti i
185 1846— 125 | 185 . T > T -~ saprolitic, micaceous
T 7 [0 | 12 LY I OB ...
I [ =N 1828 1 125 I P st SN § 125
1821 1 150 R Bt O IR 187 A 108460101 60/0.1
15 27 31 ~ @58 5010 60/0
180 T o o et - - -
£ / Boring Terminated with Standard
1786 + 185 b Penetration Test Refusal at Elevation 182.7
ES 15 29 24 @3 ft IN CRYSTALLINE ROCK (GABBRO)
1 3. ..
175 T Notes
1736 4 235 R 1) 0.2' Topsoil ‘
—+ 15 36 55 S 2) Strata break in spllt' spoon at 3.0
1 i _\!9_1 3) Auguer refusal at 6.7' due to boulder,
1 o\ boring offset 10.0" and continued. Auger
170 1 \ refusal at 12.6'
16868 + 285 - - ¥_ 168.6 28.5
1683 A 288 460/0.1 oO/O)‘I CRYSTALLINE ROCK
50/0 60/0 Gray, GABBRO

Boring Terminated with Standard
Penetration Test Refusal at Elevation 168.3
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Auger refusal at 28.8'

' 7 T TCRYSTALLINEROCK ~ ~ ~ T 12§
= GABBRO




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34542.1.FR4 |TIP R-3421A |COUNTY RICHMOND |GEOLOGIST C. Wang

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. LPC_332L STATION 3+32 OFFSET 95ftLT ALIGNMENT -LPC- 0 HR. 2.0
COLLARELEV. 196.9ft TOTAL DEPTH 50.0 ft NORTHING 437,564 EASTING 1,746,029 24 HR. 1.0
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 02/25/15 COMP. DATE 02/25/15 |SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH o 25 o 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5t . . . NO. |/mol| G | ELEv. () DEPTH (it
200 -
196.9 T 0.0 - [ 196.9 GROUND SURFACE 0.0)
iN WOH[WOH[WOH & . . . .| ... ... .. |.... Sat B ALLUVIAL
19 194471 25 11949 _ Red and brown, fine sandy SILT (A-4) with _ _2.0]
¥ T2 T b |- || Sat. it “\__ __ trace organics, micaceous __ _
T 3. .. R R R ’ - Gray, fine to coarse SAND (A-2-4) with some
191.9 5.0 1 5 8 TN e Sat - silt and clay, trace organics
190 _-: i }b13- o o o at. B EQ&_________________JQ
1894 78 L+ +—— [/ ... ... " RESIDUAL
1 [ .. .. .. Sat. | Brown, orange and black, fine sandy SILT
186.9 L 10.0 WO —2 = T I - (A-4), saprolitic, micaceous
185 —+ @ | Sat. o
184471 12.5 1 —
1 ! N T - I IR IR Sat. i
181.9 15.0 3 > 3 | e »
180 T ?5 Sat. B
T
1784 T 185 1 - -
1 B R R "SR i I I Sat. fEul
s | T : o
1734 T 235 |- - - I~
T 2 3 4 & || Sat. i
1 LW I A A i
170 T \ -
1684 T 285 AL -
1 S 16 8 X 78 I I I Sat. {Eiul
165 T o \\" '_
1634 T 335 SR O B BT B r
1 S ERCH B IR ~ S I I Sat. piid
-~
160 I T C
1584 T 385 SRR IR BRI N R © 1579 39.0
+ F e I T e P : :
1 21 56 [44/0.3 ... ... ... . 10%5‘ 1_57i_‘ WEATHERED ROCK — 398
1 PP - \ _ _ _Brownand black, GABBRO  _ _ |
155 I = RESIDUAL
1534 T 435 Tttt T .o . - Brown with orange and black, fine sandy
T 0 | 12 | 13 BT e R D M SILT (A-4), saprolitic
1S N RN »
150 I TS C
1484 T 485 s e T [y I 1484 48.5
T 1100/0.3 oo s |t 100003 WEATHERED ROCK
ase L 00 o 60,;& 1489 Brown and black, GABBRO —
I L Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation 146.9
4 L ft ON CRYSTALLINE ROCK (GABBRO)
I L Notes
. - 1) 0.1' of Topsoil
1 - 2) Auger refusal at a depth of 50.0'
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Site Photos

Photo 2: Looking West along the 173 Culvert

Project 34542 TIP R-3421A July 2015
173 Culvert Richmond County, NC
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DEPARTMENT OF TRANSPORTATION
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GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY RICHMOND

PROJECT DESCRIPTION US 220 BYPASS FROM US 74 BYPASS

WEST OF ROCKINGHAM AT SR 1109 INTERCHANGE

TO0 03 MILES SOUTH OF SR 1140

SITE DESCRIPTION BRIDGE ON 173 OVER -FLY- (LEFT LANE)

SITE 1 - RETAINING WALLS 1 AND 2

—
SHEET TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-3421A L 110

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 (N-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:

I 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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ANGULARITY OF GRAINS

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 N

ON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TErve: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - 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~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OF ROUNDED. WEATHERED W* NON-COMSTAL 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 MINERALOGICAL COMPOSITION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERTALS ORGANIC. MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
£LASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oLk (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | 445 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ g NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
£LASS. no2-4]a25 ‘ B3 a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SyvBaL S SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LL=31-508 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 PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY Rock [ ‘ I S:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|15 o5 |10 |35 w35 w3 s s o o s o] LS . ORGANIC MATERIAL CRENQEAR - SILT o EbaY OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %ﬂzumifm& AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ — ag x| 4t | e@ wx] 4t vl 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR . ; . (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF R enemmae LRy
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY HIGHLY ORGANIC > 187 > 2e7 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
JsUAL Tvees |STone Frecs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
0 vadcr | GReveL. e | TN SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL AND SAND SoiLs SoILS v 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
CELRATIG p— ZPw 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 SUBGRADE EXCELLENT T0 600D FAIR TO POOR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
leﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 12 B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e grons 1z A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
TEXTURE OR GRA]N SIZE RECOMMENDATION SYMBOLS RDCK 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 4 60 200 270 EQEE@ZL‘JHTON % mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE It cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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 L10UI0: VERY WET. LSUALLY Pt ;D?E\;N:;TIE:O PENETRATION TEST :SP' 7322?2;%& 28’ Bgétw croon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- - g . e - - 4 - 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 Ry CON BE CARVED WiTH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. FIECES 1INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L10UID LIMIT F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLastic | | . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE VET - o SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o - - ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET :
" DRY - @ REQUIRES ADDITIONAL WATER TO ! VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8'HOLLOW AUGERS E [+ INDURATION
BLASTICITY INDEX ®D) DRY STRENGTH CME-550 HARD FACED FINGER BITS e FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT TRICONE PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE 2% ' TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SeMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
L] [] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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BORINGS EBIALL) EBIBILL), EB2ALL), AND EBZBILL) wAaLL #1 AT STRUCTURE #1, END BENT 1 0 20 40 | PROJECT REFERENCE NO. | SHEET NO.

PROVIDED BY NCDOT-G P ———
STRATIGRAPHY INFERRED BASED ON BORING LOGS PROVIDED. UNFOLDED VIEW, VIEWING FRONT FACE - R-3421A 4
E%LLL SPTRROAFEIL%RSA-PHY IS THROUGH THE BORINGS ALONG THE VIEWED DOWNSTATION RETAINING WALLS *1 AND *2
‘ ‘ ‘ (WALL @ STR.1 END BENTS #1 AND #2)
EB1 W11 g : ° 0
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- : R - &
b : o - (F RESIDUAL TAN & WHITE, MED STIFF TO VERY STIFF
< 6@%5_ . - — /////// ///J/AR = === = SANDY CLAYEY SILT (A-4/A-5)
AL — I I = I I =1 =Ry =t =) == == RESIDUAL BROWN, BLACK & GRAY LOOSE TO M. DENSE
T=IN= BT /=== = === AR DRY (12908) "R © SITY FINE SAND, (A-2-4) MOIST TO SAT.
WR GABBRO DRY (12908) WR
0 50 100 150 200 250
wWALL #2 AT STRUCTURE *#1, END BENT 2
UNFOLDED VIEW, VIEWING FRONT FACE
VIEWED UPSTATION
EB2A(LL)
8%73 96 EB2 W2 2 173 EB?%'—'—)
586 LT 173 EB2 W2_1 .
ELEV. 256.9 89+45 8+0D 25 LT
T /3 LT 22 5l ELEV. 259.9
260 FL. 25419 ELEV. 248.5 ELEV. 251.2 . . S
— —FL. 253.74 EL. 253.35 EL. 253.13 —
\\T\/EL, 253.97 \ e x( /LL,§L@«<
Y — — ] EXIST. GROUND EEE%ZS;\ Ap— — \‘ N
250 i NN T ~EL. 242.59 = R @ Q _—
§ @ _\Sﬂﬂﬁ\v// § l_—END BENT NO. 2 N
E RN L. 29257 ® = S (s A Seemo N
290 N s~ SR & {J¥ __L
—@—_\\ - \EL, 242.55 Hh -
( ) ."-V
o @ ~~-—— i
230 Z—C-—— - = ol - 60/0] ~
O® AR | WR ; e ,gPT/// == o
o DRY (1/31/08) = =7%g0/0 : =y A BR$ 13108 R
SHOULDER OF =/<[00/0.9 I PROPOSED CROUMD &8~~~ ————=-— T —— Ein=
| ROADWAY ( | | / S~ @ ~ 1l

220 E ROAD! ABOVE) E E /QF%/Q ///\\\/ FRONT FACE OF WALL A //Z/W/E BORING DESCRIPTIONS
‘ ‘ ‘ L@ = === Rige 42’@ ‘ @ RESIDUAL RED, BROWN, MOIST, M. STIFF TO V. STIFF,
3 8 3 il mgIn = == e o= 7 S SILTY CLAY (A-7-5)

210 o = $ T I %@A = Q RESIDUAL RED, BROWN, YELLOW, M. STIFF TO_V. STIFF,
5 & z e B 83l a0 5 CLAYEY SILT (A-5)TQ SANDY SILT (A-4), DRY TO WET
< < < TR 42 85 < < © RESIDUAL RED, GRAY, BLACK AND GREEN, LOOSE TO
& I o Dl o =l 5 .DENSE, SILTY SAND (A-2-4), DRY TO MOIS

© + |
<4 L ® WEATHERED ROCK, GABBRO
° <t
o ch ® CRYSTALLINE ROCK, GABBRO

0 50 100 150 200




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST P. Fahey
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB1_W1_1 STATION 87+41 OFFSET 31ftLT ALIGNMENT -I73- 0 HR. N/A| | BORING NO. EB1_W1_2 STATION 87+94 OFFSET CL ALIGNMENT -I73- 0 HR. 16.5
COLLARELEV. 2256 ft TOTAL DEPTH 23.1 ft NORTHING 436,413 EASTING 1,746,221 24 HR. 8.0 | COLLARELEV. 236.7 ft TOTAL DEPTH 32.5 ft NORTHING 436,474 EASTING 1,746,226 24 HR. 16.5

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/18/15

COMP. DATE 03/18/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/17/15

COMP. DATE 03/17/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
230 | 240 |
1 L 2367 L 09 [ 2367 GROUND SURFACE 0.0
5 |2266 + 00 L 2256 GROUND SURFACE 09 | s T 3 2 &5. - ) ALLUVIAL
—+ 1 1 1 *2 W - ALLUVIAL \ a-234.7 _ Reddish brown, sandy CLAY (A-6) with some . _2.0]
T - NS 2236 Reddish brown, silty fine sandy CLAY (A-6) __ _20] 2332 T 35 A - _\\_ ______ _gravel, traceorganics |
2221 35 [ T A _ traceorganics _ _ _ _ _ 468 Nois M RESIDUAL
1T [WOH| 2 2 T w ‘4_';1".' Brown and greenish gray, fine sandy clayey ) ’ ' Brown, reddish brown, black and white, fine
220 T C N :I;‘__ SILT (A-5) 230 /7 sandy clayey SILT (A-5), saprolitic
4 \ L. 2L 2186 7.0 AR
O Al W r ™ — T T T RESDUAL T e e u k
3 5 5 -\ - M - Brown, black and gray, silty fine SAND ¢4 p
215 I DA o (A-2-4) with some clay, saprolitic 205 ! - i
1 t
I A1 i 2232 1 135 [ B
2121 1135 | 5 5 ! B 1 2 3 & . . M [
1 .. Sat. | L. B
210 I ¢ o 220 ! \ 4
T Al o
1 [ I C 2182 T 185 Ao
2071 ] 185 17 ) i 2 [ 3]5 _*8_ : M
T 2 3 | 4 P : C T
205 I i C 215 |
20200 [ 227 T == o [ 2029 227 2132 T 235 b
0070 100104 WEATHERED ROCK sl ) *10 ) M
GABBRO 210 S\
Boring Terminated at Elevation 202.5 ft IN \ 2097 __ _ _ _ _ _ _ _ _ _ _ _ ______ 210
WEATHERED ROCK (GABBRO) 2082 T 285 N Brown and white, flner?andy SILT (A-d),
3 6 11 o saprolitic
Notes - - .7 M
1) 0.1' Topsoil 205 |- 320
2) Driller noted hard drilling from 12.9' to 20421 325 =g === === |2 :
13.5' and 15.3' to 16.0' (possible boulders) 070 60/0® CRYSTALLINE ROCK

3) Auger refusal at 22.7"
4) 0 hr water level not measured

GABBRO
Boring Terminated with Standard

Penetration Test Refusal at Elevation 204.2
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Driller noted hard drilling at 32.0'
3) Auger refusal at 32.5'




NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

6
WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft)
BORING NO. EB1A(LL) STATION 88+41 OFFSET 67 ftLT ALIGNMENT -I73- 0 HR. N/A'| | BORING NO. EB1B(LL) STATION 88+12 OFFSET 36 ftLT ALIGNMENT -I73- 0 HR. N/A
COLLARELEV. 238.6 ft TOTAL DEPTH 31.8 ft NORTHING 436,489 EASTING 1,746,146 24 HR. N/A| | COLLAR ELEV. 239.2ft TOTAL DEPTH 36.8 ft NORTHING 436,476 EASTING 1,746,186 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/29/08

COMP. DATE 01/29/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 01/29/08

COMP. DATE 01/29/08

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [ /Mol 6
240 | 240 |
[ 2386 GROUND SURFACE 0.0 T [ 2392 GRO:EggHAREACE 0.0
| C RESIDUAL T NI
RED BROWN TO TAN, MOIST, MEDIUM
S §: RED BioN‘g’\’;‘v YLETR\’(Y SLTA'\F(FARES'DUA'- N NT STIFF, SANDY SILTY CLAY, VERY STIFF
235 | N S SILTY CLAY (A-7-5) 235 | N AT SURFACE (A-7-5)
- N I NN
ho N N N
2316 + 70 - NY 222 10 4t | - g |- §_
7 2 [ 15 - - g \_ Y S SS-34| M [
230 27 §S-37 M N 230 N
..y \_ A §_
L/ NY 2276 11.0 9972 T 120 e NY
2266 + 12.0 e YV TAN, MEDIUM STIFF, SANDY CLAYEY 1> /. ssnl v NY
225 s 1 2]3 Qs/' o M fdr SILT (A-5) 295 f“' i NY
Vo vt b §_
1 N 2202 T 17.0 [ NY 2222 17.0
2164170 L Lt 1i- - 2T 712 13 o M TAN AND WHITE, MOIST, MEDIUM STIFF,
220 [ 1 SS38| M T 220 CLAYEY SILT (A-4)
AL R¥ 2122 T 220 N
Y T s | 4|8 ) *12_ SS-36| M
215 | o146+ 240 \ V2146 240| |-215 |
76 | 12 e M C OLIVE GREEN, MEDIUM DENSE, SILTY T
:\'& r SAND (A-2) 222 270\ L | L
. L . @13 M
2101 2006 20.0 \ - 210 X
S A I MR e
e 207.0 316 207.2 T 320 i
WEATHERED ROCK S| 6 [0 YT M
PRESUMED HIGHLY WEATHERED 205 | w50
CRYSTALLINE ROCK A ‘
Boring Terminated by Auger Refusal at - 1 - pRESU‘KAvESLTEEE\?VTIEg'lKHERED 36.8
Elevation 206.8 ft ON HARD CRYSTALLINE CRYSTALLINE ROCK

ROCK

Boring Terminated by Auger Refusal at
Elevation 202.4 ft ON HARD CRYSTALLINE
ROCK




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST P. Fahey
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB2_W2_1 STATION 89+00 OFFSET 25ftLT ALIGNMENT -I73- 0 HR. 32.0| | BORING NO. EB2 _W2_2 STATION 89+46 OFFSET 73 ftLT ALIGNMENT -I73- 0 HR. 17.0
COLLARELEV. 251.2ft TOTAL DEPTH 37.4 ft NORTHING 436,561 EASTING 1,746,159 24 HR. 31.0| | COLLAR ELEV. 248.5 ft TOTAL DEPTH 24.7 ft NORTHING 436,584 EASTING 1,746,097 24 HR. 16.5

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/16/15

COMP. DATE 03/16/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/19/15

COMP. DATE 03/19/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
255 250 |
2485 1+ 00 |- 2485 GROUND SURFACE 0.0
T 5 3 5 ‘8 T M - RESIDUAL
2512 T 00 2512 GROUND SURFACE 0.0 T AN NS Reddish brown, silty CLAY (A-7-5)
250 1 2 5 P M RESIDUAL 245 | o450 1 35 N \_
7 N
N N Brownish red, silty CLAY (A-7-5) T 7 | 11 | 14 . _)25 . M NS
2477 + 35 SN § 1 RN NY
T s AN 1 - R 7|
L T -yl Reddish brown, fine sandy SILT (A-4),
245 } § @42 10 240 | 2400 8.5 7 5 5 ‘/ micaceous, saprolitic
o127 1 85 R -'nl"\l. Brownish yellow, clayey SILT (A-5) with some 1 / 12
8 7 8 S %15 M '-4_'{'. fine sand, saprolitic 1 .
- - N 4 - -
240 | 1Y 235 | 2350 | 135 /
- o T 1 2 3 +5_ )
by
2377 + 135 |- - A + Lo
1AL ] e Mo T L
235 | N, 230 | 2300 T 185 .
. 1Y 1 1 2 3 +5.
2327 1 185 -1- N T [
2 3 2 ¢ - M : i T I
230 1 1"V 225 | 2250 T 235 L 225.0 235
T :l\"\l. 2738 247 41 [59/0.4 . “_ 2238 WEATHERED ROCK 24.7
2277 1 235 I 1Y 6070 100/0.9 Greenish gray, GABBRO
1 2 3 & - MR Boring Terminated with Standard
295 A\ A4 Penetration Test Refusal at Elevation 223.8
X Yz g ft ON CRYSTALLINE ROCK (GABBRO)
AN Red, gray and black, silty fine SAND (A-2-4),
2227 285 3 7 10 N saprolitic Notes )
T @17 1) Auger refusal at 24.7
220 o
.\. - - - -
2177 4+ 335 ENEEE
13 | 19 | 36 .. \755 .
215 . i 214.7 36.5
M B . .
2138 1 374 ST 2138 CRYSTALLINE ROCK 374
6070 60/0 GABBRO

Boring Terminated with Standard
Penetration Test Refusal at Elevation 213.8
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) Driller noted hard drilling at 36.5'
2) Auger refusal at 37.4'




NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/15/15

GEOTECHNICAL BORING REPORT

SHEET

8
WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft)
BORING NO. EB2A(LL) STATION 89+96 OFFSET 66 ftLT ALIGNMENT -I73- 0 HR. N/A'| | BORING NO. EB2B(LL) STATION 89+59 OFFSET 25ftLT ALIGNMENT -I73- 0 HR. N/A
COLLARELEV. 256.9 ft TOTAL DEPTH 26.1 ft NORTHING 436,632 EASTING 1,746,083 24 HR. N/A| | COLLAR ELEV. 259.9 ft TOTAL DEPTH 28.4 ft NORTHING 436,615 EASTING 1,746,136 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/31/08

COMP. DATE 01/31/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 01/31/08

COMP. DATE 01/31/08

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH s 100 \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH 25 0 . 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft 25 50 | NO. | /moll 6 | Eev.@ DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
260 | 260 259.9 GROUND SURFACE 0.0
1 i T B RESIDUAL
1 B 1. NY MOIST, SANDY SILTY CLAY (A-7)
256.9 GROUND SURFACE 0.0 ]- NY
I 1 C RESIDUAL 1- NS
255 1 | §_ MOIST, SILTY SANDY CLAY (A-7) 255 i §_
1 - L . L
4 . | . \_ ] . \_
4 - §_ 1. §_
250 1 L N 250 1 N
1
I e N 1 N
! N 5 N
245 1 e §'_ 245 L §'_
1 L B HE B
+ A \- 242 6 17.3 1 - |- 2426 17.3
1 - NG 2 3 3 ' M o DRY, MEDIUM STIFF, LIGHT GREEN
240 T k- §' 240 0 239.9 CLAYEY SILT (A-5) 20.0
2389 | 180 L N 2389 18.0 1. -] DRY, LOOSE TO MEDIUM DENSE, LIGHT
T 5 5 | 4 I ss45| M [T MOIST, STIFF, SILT (A-5) 2378 1 223 TR B GREEN SILTY SAND (A-2)
2 DR /S R S |
I TN 2 X M
235 1 N [ 2349 220| | 235 S
2339 | 230 st N C MOIST, DENSE, LIGHT GREEN, SAND Al S B
7 . . . A-2-4 ST~
36 §S-46| M (A-2-4) 2326 T 27.3
\T . ggg)-g WEATHERED ROCK gg? 2 33 [60/0.1 . \.\.x.\'_ M L 2316 28.3
B - - : CRYSTALLINE ROCK
\ PRESUgg\%?LGLEhuYEV;%%LHERED [ CRYSTALLINE ROCK

Boring Terminated BY AUGER REFUSAL at
Elevation 230.8 ft ON HARD CRYSTALLINE
ROCK

Boring Terminated BY AUGER REFUSAL at
Elevation 231.5 ft ON HARD CRYSTALLINE
ROCK




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

T.1. P. No.

R-3421A

DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project

3454211

Date: Sampled 1/28/08

County

M &T Form 503

RICHMOND

Received 2/8/08

Owner

Reported 2/13/08

Sampled from By C CMURRAY
Submitted by N WAINAINA 1993 Standard Specifications
743680 TO 743697
6/3/08
) o - TEST RESULTS 7 B
Proj. Sample No. SS-30 | SS-31 | SS-32 | SS-33 | SS-34 | SS-35
Lab. Sample No. 743680 743681 743682 743683 743684 743685
Retained #4 Sieve % - - - - - -
Passing #10 Sieve Yo 100 99 100 100 100 100
Passing #40 Sieve Y% 81 84 83 96 92 96
Passing #200 Sieve % 27 28 33 60 77 65
- : MINUS NO. 10 FRACTION
“SOIL MORTAR - 100% - -
Coarse Sand Ret - #60 % 35.5 33.4 32.6 12.5 10.6 11.0
Fine Sand Ret - #270 % 43.6 46.5 41.8 33.9 171 32.8
Silt 0.05 - 0.005 mm % 16.8 18.0 17.4 27.3 27.4 35.8
Clay <0.005 mm % 4.1 2.0 8.2 26.2 44.9 20.4
Passing #40 Sieve %o - - - - - -
Passing #200 Sieve % - - - - - -
L.L. 37 30 38 43 57 47
P. 1 NP NP 5 15 - 22 13
AASHTO Classification A-2-4(0) | A-2-4(0) | A-2-4(0) | A-7-6(8) | A-7-5(19)| A-7-5(9)
Station 88-+50 88+50 88+80 86+20 89+40 89+40
OFFSET 75 LT 75 LT 29 RT 69 RT 19 LT 19 LT
ALIGNMENT LREV | LREV | LREV | LREV | LREV | LREV
Denth (Ft) 7.20 22.20 11.50 7.90 7.00 12.00
to 8.70 23.70 13.00 9.40 8.50 13.50

cc. CCMURRAY
Soils File

Soils Engineer

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

M & T Form 503

T. 1. P. No. R-3421A
REPORT ON SAMPLES OF  SOILS FOR QUALITY
Project 3454211 County RICHMOND Owner
Date: Sampled 1/28/08 Received 2/8/08 Reported 2/13/08
Sampled from By C C MURRAY
Submitted by N WAINAINA 1995 Standard Specifications
743680 TO 743697
6/3/08
TEST RESULTS
Proi. Sample No. V SS-36 SS-37 | 8S-38 S58-39 SS-40 SS-41
Lab. Sample No. 743686 743687 743688 743689 743690 743691
Retained #4 Sieve Y% - - - - - 5
Passing #10 Sieve Y% 100 100 100 100 100 93
Passing #40 Sieve Yo 95 98 91 82 80 89
‘Passing #200 Sieve % 59 73 45 | 27 1 37 76
MINUS NO. 10 FRACTION _
SOIL MORTAR - 100%
Coarse Sand Ret - #60 Yo 12.6 7.3 21.8 33.6 32.2 8.2
Fine Sand Ret - #270 Yo 38.3 24.9 40.8 46.3 37.7 15.5
Silt 0.05 - 0.005 mun Yo 36.8 29.1 29.3 16.0 21.9 27.4
Clay <0.005 mm Yo 12.2 38.7 8.2 4.1 8.2 48.9
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L L. ' 39 53 42| 36 4 56
P. L 10 21 4 NP 6 19
AASHTO Classification A-4(5) | A-7-5(16)] A-S5(0) | A-2-4(0) | A-5(0) | A-7-5(17)
Station 89+40 87+55 87+55 86+74 86+74 88+50
OFFSET 19 LT 25 LT 25 LT 20 RT 70 RT 75 RT
ALIGNMENT LREV | LREV | LREV | LREV | LREV | LREV
Depth (Ft) 22.00 7.00 17.00 7.60 8.20 - 14.00
10 23.50 8.50 18.50 9.10 9.70 15.50

Soils Engineer

SHEET



M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T.1.P. No. * R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 3454211 County RICHMOND Owner
Date: Sampled 1/28/08 Received 2/8/08 Reported 2/13/08
Sampled from By C C MURRAY

1995 Stundard Specifications

Submittdd by N WAINAINA

743680 TO 743697

6/3/08
] TEST RESULTS
Proj. Sample No. SS8-42 SS5-43 SS-44 SS-45 SS-46 SS8-47
Lab. Sample No. 743692 | 743693 743694 743695 743696 743697
Retained #4 Sieve % 4 14 - - - 1
Passing #10 Sieve % 93 83 100 100 97 92
Passing #40 Sieve Yo 88 73 79 95 GO 65
Passing #200 Sieve Yo 52 47 38 61 20 20
MINUS NO. 10 FRACTION

SOIL MORTAR - 108% - I .

Coarse Sand Ret - #60 Y% 15.5 21.8 32.8 13.7 52.6 46.3

Fine Sand Ret - #270 % 33.4 34.9 37.5 35.3 32.6 38.6

Silt 0.05 - 0.605 mm % 30.7 20.9 21.5 38.8 10.7 12.0

Clay < 0.005 mm Y% 20.4 22.4 8.2 12.2 4.1 3.1
Passing #40 Sieve % - - - - - -
Passing #200 Sieve Yo - - - - - -
L.L. 43 47 44 47 33 22
P. 1. 9 9 3 8 NP NP
AASHTO Classification A-5(3) A-5(3) A=5(0) A-5(5) | A-2-4(0) | A-2-4(0)
Station 88+50 88-+50 88+74 89487 89+87 10480
OFFSET 75 RT 75 RT 70 RT 70 LT 70 LT 10LT
ALIGNMENT L REV | LREV L REV L REV LREV RPC
Depth (Ft) 24.00 29.00 29.10 18.00 23.00 13.50

to 25.50 30.50 30.60 19.50 24,50 15.00

Soils Engineer

SHEET
10



R-3421A

REFERENCE

34542

PROJECT

CONTENTS
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! TITLE SHEET
2 LEGEND
3 SITE PLAN
4 PROFILE
5-8 BORING LOGS
9-10 SOIL TEST RESULTS
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SITE DESCRIPTION BRIDGE ON I73 OVER -FLY- (RIGHT LANE)

SITE 2 — RETAINING WALLS 3 AND 4

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 (N-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:

I 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.

PERSONNEL
C.JONES

B. KEANEY

B. HOWEY

P. FAHEY

D. TIGNOR

NCDOT PERSONNEL
C.C. MURRAY

J.E. ESTEP

F & R,INC
INVESTIGATED BY _ HDR ENGINEERING, INC

DRAWN BY G- MYERS /D. CHAPMAN

CHECKED By _B- KEANEY
HDR

SUBMITTED BY _ENGINEERING, INC.

DATE 72015

g,
A iy,
o

7
\\ /7
S CARA
S '(\’\ O, ,
.
e

&

SOGEESSIG A,
S0

2P Waeet S

2, ®ececee

%y A ei S

&, \)

0, /v % o
/I, Q

‘1
DocuSigned by:/n, . W
9 YW

@N;uv . ‘(su.a.o/
79CDO7E4882C436... 10/28,/2015

SIGNATURE DATE




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.

R-3421A 2

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 10@ BLOWS PER FOOT

ACCORDING TO THE STANDARD PENETRATION TEST

(AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE

SIZES FROM FINE TD COARSE.

UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES

OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION R 5 T ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS o T MINERALOGICAL COMPOSITION pr— FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oLk (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | 445 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ g NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
£LASS. no2-4]a25 ‘ B3 a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SyvBaL S SLIGHTLY COMPRESSIBLE <3 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
A : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 | I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
“1g GRaNULAR | LT MUCK, PERCENTAGE OF MATERIAL Lo — SHELL BEDS. ETC.
N 50 MX LAY g WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|15 o5 |10 |35 w35 w3 s s o o s o] LS . ORGANIC MATERIAL CRENQEAR - SILT o EbaY OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %ﬂzumifm& AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ — ag x| 4t | e@ wx] 4t vl 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC S o s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - - - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
ORGANIC (SLL) L INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
o vadoR | oReveL, eno | FIE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - 4 PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL AND SAND SoiLs SoILS v 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
CELRATIG p— ZPw 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 SUBGRADE EXCELLENT T0 600D FAIR TO POCR P00 POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O—fmﬁ_ SPRING OR SEEP WITH FRESH ROCK. S —
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o5 (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 CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT ( DIP & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 1% B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e grons 1z A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
RDCK 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 4 60 200 270 EQEE@ZL‘JHTON % mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE It cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
SAND SAND 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
(BLDR.) (COB.) (GR.) (SL cL)
(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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
T SATURATED - psuALLY LIOUID: VERY WET, USUALLY © - VDID RATIO SD- - SaND, SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN & STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
5L | SHRINKAGE LIMIT : : : MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET :
" DRY - @ REQUIRES ADDITIONAL WATER TO D & CONTINUDUS FLIGHT AUGER VERY CLOSE LESS THAN 8.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT - PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION CAR - CASING ADVANCER REFUSAL
oLASTICITY INDEX (PD) DRY STRENGTH [] cre-sse HARD FACED FINGER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING. HEAT.PRESSURE.ETC. [\ o+ e AsRED
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT TRICONE PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE 2% ' TUNG.-CARB. [] sounoms Rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SeMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
L] [] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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UNFOLDED VIEW, VIEWING FRONT FACE = R-3421A 4
EB1 W3 1 VIEWED DOWNSTATION EBIBRL EBIC(RL) RETAINING WALLS #3 AND #4
173 172’ ) 173 (WALL @ STR.2,END BENTS #l AND #2)
8e+04 5ci7 87+12
70 RT 69 RT 41 RT
ELEV. 242.1 ELEV. 231.5 ELEV. 227.8
260 /EL, 255.48 /EL, 255,96 /EL“ A / e I EL. 255.57 /EL, 255.62 /EL. 255.85 / EL. 256.07
\ \
250 | EL. 243.87
END BENT NO.1 EL: 243.87 EL. 243.83 L/END BENT NO. 1
SHOULDER OF (BEHIND) ——u | I~ EL. 243.83 \ 1 (BEHIND)
— __ROADWAY (ABOVE) | L —F |
240 @—%‘\\ S “ I
\ u: = EXIST. GROUND
d1=_ <~ L ) P
230 __:__ s Q@M L —
-—d___ S - s
o>~ | TTe—=__ §m/w3 ~—1—== T ® “
| "~ | SR B L---=TE ——
220 5 Bl T - O~ e —
‘H.—@ g H Iy - el PROPOSED e
o SPT SN b SO o © _:j N CROUND @ 3 STA.B6+85.00 -TI73- | STA.86+60.00 -I73-
S REFUSAL &< > ~| N NI gﬁOmL[ACE <
210 o R >« ] heIi K
x :o —~ ///% \\ @>—“v })&r} = // _ T T T T T BORING DESCRIPTIONS
§ ~ TS SN o N el Z[2 il @ ALLUVIAL, GRAY, LOOSE, CLAYEY SILTY COARSE
= = = == =00/ DL o —— 7 — = -e)
v v v m SPT /= /) 2B/l =1/ =11 =1 =11 =1l =1 = ///é@%w =/ = = RESIDUAL RED, BROWN, BLACK, SOFT V. STIFF F-C
m|  REFUSAL CRYSTALLINE ROCK, GABBRO ca h SANDY CLAY (A-6), AND SILTY CLAY (A-7-5), MOIST
B ' e - © SOFT _TO HARD FINE SANDY SILT (A-4), AND
- (1/09/08) . CLAYEY SILT (A-5), MOIST TO WET
2 < (@ RESIDUAL MED DENSE TO V.DENSE, GRAYISH
¢ - BROWN SILTY F.SAND (A-2-4), MOIST TO WET
2 = (® WEATHERED ROCK, GABBRO
0 50 o 100 150 200 © 250
Egg{/l\llgét]EE#B('\FIQ(I:_E)J,OETB%CE(BL). EB2A(RL), AND EB2B(RL) WALL ®#4 AT STRUCTURE #29 END BENT 2
gB?LATEE%Sg??GYRAIgEER?SEDT'EF?SEEHoTN EBOBRCI]gtls GLSOGS gRgV%DED. UNFOLDED VIEW, VIEWING FRONT FACE
H N ALON H
SOIL STRATICRA VIEWED UPSTATION
EB2IA;§ RL) EB2 W4 2 EB2B(RL)
88+92 173 EB2 W4 1 173
57 RT 88+45 173 88+53
ELEV. 258.0 25 RT 87+87.00 71 RT
260 L ) ) ELEV. 249.8 73 RT ELEV. 253.1
- 2;57\ ELiSZ,YS EL.253.02 , EL.253.14 ELEV. 238.1 o 264.6’5/EL, s B[ 55450
— ‘ I
250 - 1 EL. 242.65 EXIST. GROUND ¢ 54565 | —— B
—] e — L EL. 242,61 JV/END BENT NO. 2
END BENT NO. 2 = EL. 242.61 — - (BEHIND)
. (BEHIND) — —
240
M e SC s o B N = R - @IS
220 o Es T T T~ T T8 T T ] N
30 _ _ @(:)—;_1
B . ANAVAR -
oo or PRoeosE CUe o _
220 " (ABOVE) A _ Pie
o DRY| ] - [00/0.9
w 108 Dl oAl -7 ,/’
S " S\ == AR ///\///\/ ———————— _______4:——’\"
2 ~ | ‘ ==, — ..\00/05 Z i .
210 5 ‘ S =0 ===y, :///\://%—@l— = o
. g g "' CRYSTALLINE ROCK, GABBRO AORIN=H == g o
= 7 © 532 STA. 26+50.90 -FLY- R 2
© < SEUIN STA. 88+10.79 ~T73- & i3
< 5 tol s EL.236.17 = 8
” = G
0 50 i 100 150 200




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB1_W3_1 STATION 86+04 OFFSET 70 ftRT ALIGNMENT -173- 0 HR. 13.0
COLLAR ELEV. 2421 ft TOTAL DEPTH 23.5ft NORTHING 436,335 EASTING 1,746,371 24 HR. 10.0
DRILL RIG/IHAMMER EFF.JDATE F&R3495 CME-55 73% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 03/18/15 COMP. DATE 03/18/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 50 » 1001 | NO. | /moi| G | ELEv. i) DEPTH (ft)
245
2421 T 00 I~ 242.1 GROUND SURFACE 0.0]
WOH]| 2 2 % o o o o M | RESIDUAL
240 N 2401 Dark reddish brown, fine to coarse sandy ,_ _2.0]
2386 + 35 -\-- e T I NY \__ _ CLAY (A-6) with rock fragments ___
14 7 7 - e e Ce Ce M = Dark reddish brown, silty CLAY (A-7-5) with
A L5 R A §- some fine to coarse sand and rock
235 -'I- - \— 2351 fragments, micaceous 70
) T 7 7 Dark brown, SILT (A-4) with little fine sand, |
2338 8.5 7 5 5 i "11 micaceous
230 '\\' i 2301 _ 120
R | Grayish brown, silty fine SAND (A-2-4) with
2286 T 135 3 % 1 i ‘?16 | rock fragments below 19'
225 1 N
2236 + 185 e =
R R I e e e e = i
220 - L 2206 21.5
CRYSTALLINE ROCK
2186 + 235 SIRECUTE EEUI I EPICIIPS BENTET § 218.6 GABBRO 235
5070 60/0

Boring Terminated with Standard
Penetration Test Refusal at Elevation 218.6
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Driller noted hard drilling at 21.5'

P T W [N T TN N [N S Y T [N T YN T S [N TN TN TN T [N T T T [N T N TN T [N T TN TN T [N T YN T N T TN TN [N T N [N N [N S N N T T U T TN T O A
N
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SHEET



NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET
6

WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION RIGHT LANE BRIDGE |-73 OVER FLY GROUND WTR (ft)
BORING NO. EB1B(RL) STATION 86+73 OFFSET 69 ft RT ALIGNMENT -I73- 0 HR. N/A| | BORING NO. EB1C(RL) STATION 87+12 OFFSET 41 ftRT ALIGNMENT -I73- 0 HR. N/A
COLLARELEV. 231.5ft TOTAL DEPTH 27.2 ft NORTHING 436,396 EASTING 1,746,341 24 HR. 4.0| | COLLARELEV. 22738 ft TOTAL DEPTH 24.9 ft NORTHING 436,418 EASTING 1,746,298 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/30/08

COMP. DATE 01/30/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 01/30/08

COMP. DATE 01/30/08

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH 25 0 . 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
235 | 230 |
B 1 [ 2078 GROUND SURFACE 0.0
L 2315 GROUND SURFACE 0.0 1 T ALLUVIAL
230 — = ALLUVIAL 25 1 -l LOOSE, MOIST, CLAYEY SILTY SAND
} 2295 GRAY, LOOSE, COARSE SAND (A-2) 2.0 - } 938 (A-2) a0
| R B RESIDUAL T ol - RESIDUAL -
:_ C v \_ STIFF, MOIST, RED BROWN, CLAY (A-7) I : : 2218 MEDIUM STIFF, MOIST, CLAYEY SILT 6.0
R L 1 - (A-5)
2202 T 76
2 ' §— o T 8 9 9 | M MEDIUM DENSE, MOIST, SAND (A-2-4)
2233 T 82 |- - - 2233 8.2 1 . Q8 $S-39
0 1 2 . ss40| M [NF STIFF, MOIST, RED BROWN CLAYEY SILT T A
. a9 (A-5) T A
220 \ o 215 | 152 L 126 L L |
N T M
21831 132 N i I e
T 5[5 -&0 : Mt T N
215 TNt s 210 T NS 210.2 17.6
Cfm - < WEATHERED ROCK
N P2 T N SEVERELY WEATHERED CRYSTALLINE
TN N T TONG O ROCK
\- - I + \-\- .
210 L2104 T 211 A\ L 205 | 2052 T 226 © N 2053 225
6| 15 22 % M 3o T 80 |60/0.1 M g CRYSTALLINE ROCK
N SR IO N 1 A 2029 249
s N -1 :ll/._ Boring Terminated BY AUGER REFUSAL at
o054 T 96,1 N~ .. N Elevation 202.9 ft ON HARD CRYSTALLINE
205 7 | 58 [100/0.1 = ry v al20ea 27.1 ROCK
WEATHERED ROCK
PRESUMED SEVERELY WEATHERED
CRYSTALLINE ROCK

Boring Terminated BY AUGER REFUSAL at
Elevation 204.3 ft ON HARD CRYSTALLINE
ROCK




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST P. Fahey
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB2_W4_1 STATION 87+87 OFFSET 73 ftRT ALIGNMENT -I73- 0 HR. 12.0 | [ BORING NO. EB2_W4_2 STATION 88+45 OFFSET 25ft RT ALIGNMENT -I73- 0 HR. 24.5
COLLARELEV. 238.1 ft TOTAL DEPTH 27.9 ft NORTHING 436,499 EASTING 1,746,295 24 HR. 12.5( | COLLAR ELEV. 249.8 ft TOTAL DEPTH 33.1 ft NORTHING 436,532 EASTING 1,746,228 24 HR. 22.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/17/15

COMP. DATE 03/17/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/16/15

COMP. DATE 03/16/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH o 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 ! | NO. | /moll 6 | Eev.@ DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
240 | 250 | 249.8 GROUND SURFACE 0.0
T C 2498 YAy} 1 3 ] k . M N RESIDUAL
2381 ] 00 238.1 GROUND SURFACE 0.0 ] e N Red, silty CLAY (A-7-5) with some fine to
1 1 2 *3 - M L RESIDUAL g I W \— coarse sand and rock fragments
co N 2361 Reddish brown, silty fine to coarse sandy ,__ _2.0] 2463 | 35 v N \_
235 234.6 35 \ | \_____CLAY (A-6) with rock fragments 245 5 8 Qi3 M \_
31T 3 | 3 b M N Reddish brown, silty CLAY (A-7-5), <A NG
]6. - §- micaceous -\ NL 2428 ___________ 70
o : - 5311 70 2413 85 - \: S \: Red and brown with black, silty CLAY (A-7-5)
230 | og6 ] gs | Reddish brown and black, fine sandy SILT 240 9 | 14116 230 MNSE
1 2 2 .. (A-4), micaceous, saprolitic Y 2 \_
*4 o w 4 \_
- - e NL 268 _____________ 130
N 2363 T 135 5 7 7 .7 R Red and brown with tan and black, clayey
225 | soup-t 135 \ 235 _"8 SILT (A-5), micaceous, saprolitic
2 | 5 | 8 s M 1
:}\: analties Lo L -
220 | 2196 185 \ 230 _+,)
2 7 [ 15 B2 |- W i
S| o
R N 2263 T 235
~ -
15 R e 225 T2 4 -
2146235 | =< 2141 240 A
E Y ) WEATHERED ROCK SN 228 _ _ _____________ 270
. Brown, gray and black, GABBRO N | L Gray, brown and white, fine sandy SILT
2213 1 285 N (A-4), micaceous
2102 | 279 Y 2102 27.9] | 220 5 10 18 " ws ,
60/0 60/0 Boring Terminated with Standard | -
Penetration Test Refusal at Elevation 210.2 I: : i 2174 124
RYSTALLINEROCK (GABBRO) [ | | sagv 1l 224 | | | || .. |'m——tre—me—m et == — : :
ft ON CRYS OCK (G 0) 216.7 331 5070 500® = 4+ 7167 CRYSTALLINE ROCK /_m

||||||||||%

Notes
1) 0.1" Topsoil
2) Auger refusal at 27.9'

GABBRO
Boring Terminated with Standard

Penetration Test Refusal at Elevation 216.7
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) Driller noted hard drilling at 32.4'
2) Auger refusal at 33.1'




GEOTECHNICAL BORING REPORT

BORE LOG

SHEET
8

WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION RIGHT LANE BRIDGE |-73 OVER FLY GROUND WTR (ft)
BORING NO. EB2A(RL) STATION 88+92 OFFSET 27 ft RT ALIGNMENT -I73- 0 HR. N/A'| | BORING NO. EB2B(RL) STATION 88+53 OFFSET 71ftRT ALIGNMENT -I73- 0 HR. N/A
COLLARELEV. 258.0 ft TOTAL DEPTH 34.0 ft NORTHING 436,575 EASTING 1,746,210 24 HR. N/A| | COLLAR ELEV. 255.1 ft TOTAL DEPTH 38.0 ft NORTHING 436,558 EASTING 1,746,266 24 HR. 30.0

DRILL RIG/HAMMER EFF./DATE CME-550X

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/31/08

COMP. DATE 01/31/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 01/30/08

COMP. DATE 01/30/08

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH . 100 \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 . 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 7 NO. | /moll 6 | Eev.@ DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
260 | 260 |
T [ 2580 GROUND SURFACE 0.0 1 C
I T | RESIDUAL T C
255 1 . : . L SANDY SILTY CLAY (A-7-5) 255 + - 256.1 GROUND SURFACE 0.0
T T N T —T i RESIDUAL
T S i T T NY VERY STIFF, MOIST, RED BROWN, SILTY
I b i i T NI CLAY (A-7-5)
T Tl r 2511 ] 40 0 NI
250 I i N 250 T 4 7 1 o M §_
I b : I b N
T e . T . IZ . §_
245 1 1 - 245 I g NL
243971 141 T 2439 4.1 T s N
T T 4 |6 10 - M C STIFF, MOIST, SANDY SILTY CLAY (A-7) I - §_
I b - 2411 ] 140 e N
240 I ) B 240 T 7 71 5 || 4o ssa1] M N
2389 | 191 1 239.0 19.0 T N\ \_
T 3 4[5 "o M N MEDIUM STIFF, MOIST, SILTY SAND (A-2) T TN §_
I 1 - 261 ] 190 N N
235 1 N 235 T 4 7 | 14 21 \q 2351 20.0
2339 T 24.1 T N T . B SOFT, WET, TAN, CLAYEY SILT (A-5)
1 1 2|3 @5 M L + -/ Y
T b B 2311 ] 240 // 2
230 1 | | 230 1 1 2 2 P S5-42 .
2289 [ 291 T 229.0 29.0 1 \- - -
T 7 2 | 4 & ss44| M [l MEDIUM STIFF, MOIST, SANDY SILT (A-5) T -
T 1 o 4 226.0 32,0 2261 1 290 SN
225 I 1 %_ WEATHERED ROCK 225 T 33 |9 | ¥ S5.43 225.1 30.0
I 224.0 34.0 T S N — LOOSE, WET, TAN, SAND (A-2)
Boring Terminated BY AUGER REFUSAL at 1 R R ..
Elevation 224.0 ft ON HARD CRYSTALLINE T N ..
ROCK 2211 ] 340 ~<d o 2211 34.0
220 T 5 | 29 [71/04 - % WEATHERED ROCK
T [ 2171 38.0

Boring Terminated BY AUGER REFUSAL at
Elevation 217.1 ft ON HARD CRYSTALLINE
ROCK




M&TForm 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L P. No. R-3421A T. 1. P. No. R-3421A
REPORT ON SAMPLES OF SOILS FOR QUALITY REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3454211 County RICHMOND Owner Project 3454211 County RICHMOND Owner
Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07 Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07
Sampled from By CCMURRAY Sampled from By CCMURRAY
Submittdd by N WAINAINA 1995 Standard Specifications Submitted by N WAINAINA 1995 Standard Specifications
742744 TO 742762 742744 TO 742762
6/10/08 6/10/08
TEST RESULTS TEST RESULTS
Proj. Sample No. SS-7 SS-8 SS-9 3S-10 SS-11 SS-12 Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 742750 | 742751 | 742752 | 742753 | 742754 | 742755 Lab. Sample No. 742744 | 742745 | 742746 | 742747 | 742748 | 742749
Retained #4 Sieve % - 1 - - - - Retained #4 Sieve % 1 12 - - - 15
Passing #10 Sieve % 95 95 100 100 100 100 Passing #10 Sieve % 95 81 98 98 100 78
Passing #40 Sieve % 82 80 87 93 90 86 Passing #40 Sieve % 68 43 82 86 82 50
Passing #200 Sieve Yo 67 59 27 65 65 50 i Passing #200 Sieve %o 36 19 61 57 33 30
MINUS NO. 10 FRACTION g MINUS NO. 10 FRACTION
SOIL MORTAR - 100% ' SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 19.6 24.6 30.5 12.3 18.8 23.8 Coarse Sand Ret - #60 % 43.6 61.8 25.5 22.8 31.7 47.8
Fine Sand Ret - #270 % 12.5 16.0 51.1 32.3 21.6 31.9 Fine Sand Ret - #270 % 21.2 16.7 14.9 23.0 43.6 15.6
Silt 0.05 - 0.005 mm % 15.4 8.9 14.3 33.1 37.4 28.1 Silt 0.05 - 0.005 mm % 8.9 4.3 15.2 19.8 20.6 3.3
Clay < 0.005 mm % 52.5 50.5 4.0 22.2 22.2 16.2 Clay <0.005 mm % 26.3 17.2 44.4 34.3 4.0 33.3
Passing #40 Sieve % - - - - - - Passing #40 Sieve % - - - - - -
LOCATION % EB1B EB1B EB1B - - - LOCATION % EB1B EB1B EB1A EBIA EB1A EB1B
L.L 47 69 26 59 57 51 L.L. 27 33 47 55 35 42
P. L 21 39 NP 17 16 9 P L 9 14 19 24 6 17
AASHTO Classification A-7-6(13) | A-7-5(21) | A-2-4(0) | A-1-5(12) | A-7-5(12) | A-5Q) AASHTO Classification A-4(0) | A-2-6(0) | A-7-6(10)] A-7-5(12) | A-2-4(0) | A-2-7(1)
Station 100-+50 100+50 100+50 103+40 103+40 103+40 Station 101-+40 101+40 101+40 101+40 | 101-+40 100+50
OFFSET 30 LT 30 LT 30 LT 70 RT 70 RT 70 RT OFFSET 70 RT 70 RT 70 RT 70 RT 70 RT 30LT
ALIGNMENT SBL SBL SBL I73NB | I73NB | 173 NB ALIGNMENT NBL NBL NBL NBL NBL SBL
Depth (Ft) 19.00 24.00 39.00 3.70 13.70 23.70 Depth (Ft) 4,00 9.00 19.00 24.00 34.00 4.00
to 20.50 25.50 40.50 5.20 15.20 25.20 to 5.50 10.50 20.50 25.50 35.50 5.50

Soils Engineer

cc: CCMURRAY
Soils File

Page 2

Soils Engineer

Page 1

SHEET



T. 1 P. No.

Project

M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

3454211 County RICHMOND Owner

T. 1 P. No.

Project

M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

3454211 County RICHMOND Owner

Received 12/19/07

Date: Sampled 12/12/07

Received 12/19/07

Reported 12/21/07

Sampled from By CCMURRAY
Submittdd by N WAINAINA 1995 Standard Specifications
742744 TO 742762
6/10/08
TEST RESULTS
Proj. Sample No. SS-13 SS-14 S8-15 $S-16 SS-17 SS-18
Lab. Sample No. 742756 | 742757 | 742758 742759 | 742760 | 742761
Retained #4 Sieve % - - ~ - - -
Passing #10 Sieve Yo 100 100 100 100 100 100
Passing #40 Sieve Y 93 93 92 94 88 100
Passing #200 Sieve % 61 60 79 61 46 81
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 16.2 17.4 13.7 15.2 22.4 1.2
Fine Sand Ret - #270 %o 29.3 27.5 8.7 30.9 39.4 23.2
511t 0.05 - 0.005 mm Yo 34.3 34.9 10.9 39.8 28.1 33.1
Clay < 0.005 mm % 20.2 20.2 66.7 14.1 10.1 42.4
Passing #40 Sieve Yo - - - - - -
Passing #200 Sieve % - - - - - -
L.L. 56 53 69 59 52 69
P. 1 10 12 33 8 8 23
AASHTO Classification A-5(7) | A-7-5(8) | A-7-5(30) | A-5(7) A-5(2) |[A-7-524)
Station 103-+05 103405 102+35 102+35 102+35 101+50
OFFSET 30LT 30 LT 70 RT 70 RT 70 RT 70 LT
ALIGNMENT 173NB | I73NB | 173NB | 173NB | I73NB | 173-SB
Depth (Ft) 3.80 13.80 7.40 17.40 22.40 6.90
1o 5.30 15.30 8.90 18.90 23.90 8.40

Soils Engineer

Date: Sampled 12/12/07

Sampled from

Submitted by N WAINAINA

Reported 12/21/07

C CMURRAY

1995 Standard Specifications

742744 TO 742762
6/10/08
TEST RESULTS
Proj. Sample No. SS-19
Lab. Sample No. 742762
Retained #4 Sieve % | 2
Passing #10 Sieve % 97
Passing #40 Sieve % 91
Passing #200 Sieve % 53

MINUS NO. 10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 20.0
Fine Sand Ret - #270 % 31.7
Silt 0.05 - 0.005 mm % 34.1
Clay < 0.005 mm % 14.1
Passing #40 Sieve % -
Passing #200 Sieve % -
L.L. 59
P. L 4
AASHTO Classification A-5(3).
Station 101+50
OFFSET 70 LT
ALIGNMENT 173-SB
Depth (Ft) 16.90
to 18.40

Soils Engineer

SHEET
10
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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 (N-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:

I 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.

R-3421A 2

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 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ANGULARITY OF GRAINS

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 N

ON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TErve: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - 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~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OF ROUNDED. WEATHERED W* NON-COMSTAL 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 MINERALOGICAL COMPOSITION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERTALS ORGANIC. MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
£LASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oLk (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | 445 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ g NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
£LASS. no2-4]a25 ‘ B3 a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SyvBaL R SLIGHTLY COMPRESSIBLE LL <31 : ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN
DN MODERATELY COMPRESSIBLE L =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 PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY Rock [ ‘ I S:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|15 o5 |10 |35 w35 w3 s s o o s o] LS . ORGANIC MATERIAL CRENQEAR - SILT o EbaY OTHER MATERIAL ROCKS DR CUTS MASSIVE ROCK.
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %ﬂzumifm& AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ — ag x| 4t | e@ wx] 4t vl 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR . ; . (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF R enemmae LRy
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY HIGHLY ORGANIC > 187 > 2e7 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s 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
JsUAL Tvees |STone Frecs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
0 vadcr | GReveL. e | TN SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL AND SAND SoiLs SoILS v 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
CELRATIG p— ZPw 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 SUBGRADE EXCELLENT T0 600D FAIR TO POOR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
leﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (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 CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) 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 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
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 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 12 B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e grons 1z A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
TEXTURE OR GRA]N SIZE RECOMMENDATION SYMBOLS RDCK 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 4 60 200 270 EQEE@ZL‘JHTON % mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE It cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o 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 0.25 2.05 0.085 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED 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 Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION 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 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 L10UI0: VERY WET. LSUALLY Pt ;D?E\;N:;TIE:O PENETRATION TEST :SP' 7322?2;%& 28’ Bgétw croon PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- - g . e - - 4 - 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 Ry CON BE CARVED WiTH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. FIECES 1INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L10UID LIMIT F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLastic | | . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE VET - o SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o - - ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET :
" DRY - @ REQUIRES ADDITIONAL WATER TO ! VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - D 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8'HOLLOW AUGERS E [+ INDURATION
BLASTICITY INDEX ®D) DRY STRENGTH CME-550 HARD FACED FINGER BITS 0 FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT TRICONE PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE 2% ' TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SeMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
L] [] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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4‘CNC —FLY="POC 27 +16.54_

=
C

— |
|
I
= \\J\Q‘Yé?“ i :_ D e

87+0r.00 (35" RT)

BEGIN NB BRIDGE

|[-RPC- POC S\KA. 12+16.80

END APPROACM CSLAB

\

+40.00

EB2A(RmpC)

~RPC-

/-r5 POC 89+50.68 (35 LT
END SB APPROACH SLAB

I-r5 POC 88+69.90 (35" RT)
END NB APPROACH SLAB

I=r3 POC 88+46.00 (35" RT)
END NB BRIDGE

BORINGS EBIA(RmpC),
EBIB(RmpC), EBLC(RmpC),
EB2A(RmpL) AND EB2C(RmpC)
PROVIDED BY NCDOT-GEU

\  /13.50

5




PROJECT REFERENCE NO. | SHEET NO.
#5 AT STRUCTURE #5, END BENT 1 20 40 /.
T — -
UNFOLDED VIEW, VIEWING FRONT FACE  EBIB (RmpC)s ~— R-3421A 4
VIEWED DOWNSTATION RPC  EBIC(RmpC)= RETAINING WALLS #5 AND #6
10+54 RPC (WALL @ STR.5, END BENTS #I AND #2)
: RT
R ELE2? 273.3 M”%? EBIARmMEC)x EBI W51 ngTE:
- i 15 RPC RPC~ EBLMW5.2 NOT SHOWN DUE TO
B ] ELCEV.269.5 1p:g4 {@+p4 OFFSET FROM WALL *5 LOCATION
— o ] Ck CL
N N
@ 1 ELEV. 262>8\ ELEV. 262.7
260 L. 253,927 [ o] 25362 EL. 254832 FLeens =Q= e (T
[EL, 254.26 24 /.”-QV-' S~ @ —— @—/:
T T — - o PN
= 1 M T
[ PR EL. 244,93 I
250 AN | Bt N N L~
AR ©\| X % EL444,2 g ey EL44,89 1 L/ END BENT NO. 1 R —-@
— IR .80 _—
END BENT NO. 1 N\ ]/fg'N [ (C07 Do :—'_J_ © oso:3 SEY (3/15)
240 (BEHIND) Qo/BTE A 2 e T V= ‘
© h Q4= g
. ~|  CRYBTALLINE ROCK iz
A @o/1
R S
230 DRY (20108) S
:
, , | | | (‘) ‘(l) (\_) | :
220 g £ z g og PROPOSED o & z "
i i ! ! [ GROUND @ FRONT b ! !
S S 8 g 33 FACE OF WALL il S 8 BORING DESCRIPTIONS
1 b he © B9 mE™ IS L @ REDDISH BROWN, MED. STIFF, CLAYEY SILT (A-5),
210 : z & & ﬁé $ a2 & & AND CLAY (A-7)MOIST, RESIDUAL
. : - . TN oo P - (B) TAN & REDDISH BROWN, MED. DENSE TO DENSE
= c z = oold =0 z = A v B
(©) WEATHERED ROCK, GABBRO.
SOIL STRATIGRAPHY IS THROUGH THE BORINGS @ CRYSTALLINE ROCK, GABBRO.
ALONG THE WALL PROFILES.
100 150 200 230
WALL *6 AT STRUCTURE #*5, END BENT CoTEs
EBZA(RmpC) UNFOLDED VIEW, VIEWING FRONT FACE EB2_W6.2 NOT SHOWN DUE TO OFFSET
VIEWED UPSTATION EB2_W6_1
RPC
ELEV. 23b.2 RPC
260 EL. 255.43 EL. 255.53 12+09 2o BT
/EL, 255.09 /EL, 255.726 / . . . . 8 RT ELEV. 253.8 /EL, 25504 /EL, 254.87
| EL.2aa22  ELEV. 232.1
250 | EL. 244.19
END BENT NQ. 2 | / EL.244.18
(ABOVE)
240 . = EXTIST. GROUND\/
. .
— END BENT NO. 2™ B =l
230 —
220 o o 4~%V,M;ALLV~M%: | 5 5 .
i i B £z & 0% i i N
! o ™ h
8 8 % ;rﬂ 5o ‘N‘] 8 8 N * BORINGS PROVIDED BY NCDOT-GEU
210 B " o Nal o SE| o® - S = STRATIGRAPHY INFERRED BASED ON
& & S o:? o TFe QB X & n BORING LOGS PROVIDED.
- - il L8|g =8| BT i = -
~ = & << 24| DRY ZoIR = = BORING DESCRIPTIONS
N — 1 _ o
< pold Yvlo (V1508) i b @ BROWN & AND RED-BROWN, SOFT TO STIFF, SANDY
w

100

SILTY CLAY (A-7) MOIST, RESIDUAL.

® GRAY & BROWN TO OLIVE GRAY & WHITE, MED DENSE
SILTY FINE SAND (A-2-4) DRY TO MOIST RESIDUAL.

© WEATHERED ROCK, GABBRO.
(® CRYSTALLINE ROCK, GABBRO.

200




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB1_W5_1 STATION 10+24 OFFSET CL ALIGNMENT -RPC- 0 HR. Dry
COLLARELEV. 262.7 ft TOTAL DEPTH 16.4 ft NORTHING 436,272 EASTING 1,746,464 24 HR. Dry

WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST P. Fahey

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB1_W5_2 STATION 11+39 OFFSET 33ftLT ALIGNMENT -RPC- 0 HR. 35
COLLARELEV. 2447 ft TOTAL DEPTH 5.4 ft NORTHING 436,376 EASTING 1,746,402 24 HR. 3.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/18/15

COMP. DATE 03/18/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/18/15

COMP. DATE 03/18/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
265 L 245 | 2447 GROUND SURFACE 0.0
] 4 o UU WOH 1 1 +2 L. M - ALLUVIAL
2627 4+ 00 L 262.7 GROUND SURFACE 0.0| T 2427 __ Reddish brown, silty fine sandy CLAY (A-6) ,__ _2.0|
1 WOH| 2 3 ‘5- - M r _ RESIDUAL 2412 T 35 |- Orange to dark brown, fine to coarse SAND
260 N - 260-L _ Reddish brown, clayey fine sandy SILT (A5) ,— 28} | 549 3 [ 3 fioood [|__ |- ] R I sat 240.2 (A-2-4) with gravel 45
259 2 3.5 ~ N Reddish brown, silty f!qe SAND (A-2-4), 2303 54 100/0_9'_ A 239.3 WEATHERED ROCK 54
10 15 16 ) )31 T M i saprolitic 60/0 60/0 GABBRO
A A n Boring Terminated with Standard
-/ L Penetration Test Refusal at Elevation 239.3
255 o5t as / L ft ON CRYSTALLINE ROCK (GABBRO)
6 7 8 o {1 5 M B Notes
o L 1) Auger refusal at 5.4'
250 T B
249 2 13.5 P D D R 249.2 13.5
95 5/0 D T o o WEATHERED ROCK
100/0.5 Gray and black, GABBRO
2463 T 16.4 i IR 246.3 16.4
100/0.3 100/0.3 Boring Terminated by Auger Refusal at

Elevation 246.3 ft IN WEATHERED ROCK

(GABBRO)

Notes
1) 0.2' Topsoil
2) Driller noted hard drilling at 14"
3) Auger refusal at 16.4'




NCDOT BORE DOUBLE R-3421A - WALL BORINGS.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

6
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST P. Fahey WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST P. Fahey
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. EB2_W6_1 STATION 11+55 OFFSET 25ftRT ALIGNMENT -RPC- 0 HR. 7.0| | BORING NO. EB2_W6_2 STATION 87+43 OFFSET 123 ft RT ALIGNMENT -I73- 0 HR. 5.0
COLLARELEV. 253.8 ft TOTAL DEPTH 10.8 ft NORTHING 436,404 EASTING 1,746,456 24 HR. 7.0| | COLLARELEV. 234.5ft TOTAL DEPTH 8.6 ft NORTHING 436,481 EASTING 1,746,359 24 HR. 4.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

| DRILL METHOD H.S

. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/17/15

COMP. DATE 03/17/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/17/15

COMP. DATE 03/17/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW NT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH owcoy OWs o0 v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [ /Mol 6
255 235
2538 1 00 [ 253.8 GROUND SURFACE 0.0 BAS——0-0—— >3 — T GROXEEU?,?EE ACE =
1 1 5 8 - -+13- D - RESIDUAL T ‘&5 - Red to brown, silty fine SAND (A-2-4) with
1S - T e L o513 Gray and brown, silty fine to coarse SAND 25 2210 T 25 -\ - some clay and gravel
250 | 2503 T 35 LTI T T T T T T T (A-2-4) with rock fragments I || 230 3 3 1 -\ -
T [100/0.3 100/0.39 D > WEATHERED ROCK T @15 5.3
T R ER R R | IR 248.3 Gray and brown, GABBRO 55 T N I I WEATHERED ROCK
T I S RESIDUAL 1 S Gray, GABBRO
1 e Olive gray and white, silty fine SAND (A-2-4) 226.0 85 @ 85
245 | 245 3__ 85 | with rock fragments 2229 A_86 A4 60/0 60/0 CRYSTALLINE ROCK
7 8 100 [ R Y R 244.3 9.5 6070 60/0 GABBRO
2430 1T 108 R R -100:_ 243.0 WEATHERED ROCK 10.8 Boring Terminated with Standard
5070 60/0 GABBRO g lerminated wi anaar

Boring Terminated with Standard
Penetration Test Refusal at Elevation 243.0
ft ON CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Driller noted hard drilling from 2.5' to 5.5'
3) Auger refusal at 10.8'

Penetration Test Refusal at Elevation 225.9
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) 0.1' Topsoil
2) Driller noted hard drilling at 5.3'
3) Auger refusal at 8.6'




NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB1B (RmpC) STATION 10+54 OFFSET 25ftRT ALIGNMENT -RPC- 0 HR. N/A| | BORING NO. EB1C(RmpC) STATION 10+69 OFFSET 15ft RT ALIGNMENT -RPC- 0 HR. N/A
COLLARELEV. 2733 ft TOTAL DEPTH 25.0 ft NORTHING 436,307 EASTING 1,746,480 24 HR. N/A| | COLLAR ELEV. 269.5 ft TOTAL DEPTH 35.1 ft NORTHING 436,319 EASTING 1,746,466 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/31/08

COMP. DATE 01/31/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 02/08/08

COMP. DATE 02/08/08

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 0 . 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
275 L 270 GROUND SURFACE 0.0
- 2733 GROUND SURFACE 0.0 - RESIDUAL
— A RESIDUAL P - RESIDUAL SOIL (A-7 AND A-2)
I Gl RESIDUAL SOIL (A-5) -
270 i M NN 265 |
l. i _{.__ [
| - [/\1.[; - I -
1- T -
265 1° .;1'{, B 260 | -
. 2t .
1 Sk b
260 'I - N N 255 I i
I !\'17 — I
1 i) E
1 Bz |-
Ao At -
255 L Yz 250 He
Tt = M ] 253.9 19.4 1
WEATHERED ROCK I
PRESUMED WEATHERED ROCK { .
250 245 L
= 248.3 25.0 [
Boring Terminated BY AUGER REFUSAL at It et -
Elevation 248.3 ft ON HARD CRYSTALLINE 2413 T 282 o R s R WEATHERED ROCK 28.0
ROCK - LT
240 100/ -8# PRESUMED SEVERELY WEATHERED
RIS CRYSTALLINE ROCK
235 234.4 35.1

Boring Terminated BY AUGER REFUSAL at
Elevation 234.4 ft ON HARD CRYSTALLINE
ROCK




NCDOT BORE DOUBLE R3421A_GEO_STR1_2 5 BRDG.GPJ NC_DOT.GDT 9/14/15

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB1A(RmpC) STATION 10+84 OFFSET O ft RT ALIGNMENT -RPC- 0 HR. N/A
COLLAR ELEV. 262.8ft TOTAL DEPTH 28.8 ft NORTHING 436,330 EASTING 1,746,448 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE CME-550X | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Estep, J. E. START DATE 01/31/08 COMP. DATE 01/31/08 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 2 50 » 1001 | NO. | /moi| G | ELEv. i) DEPTH (ft)
265 L
1 [ 262.8 GROUND SURFACE 0.0
I T N RESIDUAL
1 -l L CLAYEY TO SANDY RESIDUAL SOIL (A-2,
260 I I — AT)
I T i
I ) i
1 L R
255 I | -
4 - I. .
- - I. -
I ) i
250 |
24931 135 249.3 13.5
T 8§ | 74 | 30 &4 RESIDUAL
T : T : C DENSE, MOIST, TAN SAND (A-2-4)
25 2443;:185 1 -
+ T - L 243.8 19.0
I 38 | 60/ ) I Sae C CRYSTALLINE ROCK
1 : i PRESUMED CRYSTALLINE ROCK, SPT
I i REFUSAL
240
23937 235 —
T 75 [ 6071 s -
T 60/.1 -
235 T ) B
234371 285 [~ 234.0 28.8
5071 60/.1

Boring Terminated BY AUGER REFUSAL at
Elevation 234.0 ft IN HARD CRYSTALLINE
ROCK

SHEET



GEOTECHNICAL BORING REPORT

SHEET

9
WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft) | | SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB2A(RmpC) STATION 12+21 OFFSET 10ftLT ALIGNMENT -RPC- 0 HR. N/A| | BORING NO. EB2A(RmpC) STATION 12+21 OFFSET 10ftLT ALIGNMENT -RPC- 0 HR. N/A
COLLARELEV. 2352 ft TOTAL DEPTH 15.2 ft NORTHING 436,461 EASTING 1,746,408 24 HR. N/A| | COLLAR ELEV. 235.2 ft TOTAL DEPTH 15.2 ft NORTHING 436,461 EASTING 1,746,408 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/10/08

COMP. DATE 01/10/08

| SURFACE WATER DEPTH N/A

DRILLER Estep, J. E. START DATE 01/10/08

COMP. DATE 01/10/08

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELfEV DE(E)TH —Toe Tosrl o »s 0 . 00! | vo 0 SOIL AND ROCK DESCRIPTION CORE i':’\f NX — TOLAIN‘ RUN 461t —
t . . . .
@ ' ' ' Mol 6 E'(-ﬂE)V ELEV DE(z)TH R(%“ RATE [ REC. [ ROD Sﬁ"c’)'P- REC TR o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % | G | ELEV.(ft) DEPTH (ft)
240 | 2339 Begin Coring @ 1.3 ft
T B 23BI [ T3 [ 46 E D (1.1) | (0.0 g//,_ 233.9 CRYSTALLINE ROCK 13
1 B 1 24% | 24% 24% | 0% Yial APPARENTLY AN UNWEATHERED VESTIGAL ROCK "FLOATING" IN
1 B 230 1 o g RESIDUAL SOIL. FINE GRAINED GABBRO.
235 T C 235.2 GROUND SURFACE 0.0 2293 59 L2293 59
T ~ M [ 233.0 RESIDUAL 13 I N=8 [ RESIDUAL
I T T T T T T T o =1\ PRESUMED RESIDUAL CLAY (A-7) [ T B
1 A R R T CRYSTALLINE ROCK 1 B
230 1 A ROCK, (CORED) 225 4 L
1~
22937 59 pp—— 2293 5.9 1 | 2230 122
T 2 1 2|6 g —TT T e M B RESIDUAL 1 N=60/.1 A CRYSTALLINE ROCK
T R B BROWN SANDY SILTY CLAY (A-7) L 2212 14.0
1 - L 220 T A 2200 WEATHERED ROCK 15.2
225 T i N Boring Terminated BY AUGER REFUSAL at Elevation 220.0 ft ON HARD
T 1. . . N CRYSTALLINE ROCK
+ [ I N S SN 223.0 12.2
T 6071 T ~ T 6019 =l CRYSTALLINE ROCK
1 T A I R 14 2212 SPT REFUSAL 14.0
220 A 2200 WEATHERED ROCK 152

Boring Terminated BY AUGER REFUSAL at
Elevation 220.0 ft ON HARD CRYSTALLINE
ROCK




GEOTECHNICAL BORING REPORT

SHEET

BORE LOG 10
WBS 34542.1.1 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C. WBS 34542.1.1 TIP R-3421A COUNTY RICHMOND GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft) SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB2C(RmpC) STATION 12+09 OFFSET 8 f{tRT ALIGNMENT -RPC- 0 HR. N/A BORING NO. EB2C(RmpC) STATION 12+09 OFFSET 8 ftRT ALIGNMENT -RPC- 0 HR. N/A
COLLAR ELEV. 232.1ft TOTAL DEPTH 23.0 ft NORTHING 436,453 EASTING 1,746,428 24 HR. N/A COLLARELEV. 232.1ft TOTAL DEPTH 23.0ft NORTHING 436,453 EASTING 1,746,428 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE CME-550X

DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE CME-550X

DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 01/05/08

COMP. DATE 01/05/08 SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 01/05/08

COMP. DATE 01/05/08 SURFACE WATER DEPTH N/A

gLev| PRIVE |pgpry| BLOW COUNT BLOWS PER FOOT SAMP. L
@ | BBV [T 0 - 50 75 100 o] SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll 6
235 L
T [ 232.1 GROUND SURFACE 0.0
T T N RESIDUAL
230 | sooe L oe I NI SOFT, MOIST RED BROWN SANDY SILTY
T T2 [ 2 + - " §_ CLAY (A7)
T [ SR P E N 226.1 6.0
225 1 . - - M r WEATHERED ROCK
22467 75 | —® 2246 WEATHERED ROGK 7.5
4 . I 3 CRYSTALLINE ROCK 98
+ = HARD CRYSTALLINE ROCK BY SPT :
220 T y.'f- REFUSAL /
T o CRYSTALLINE ROCK
T #-;’,- GABBRO VERY SLIGHTLY WEATHERED
4 L~
4 #.{’,—
215 I Zn
1 o
1 >3
1 %;/’ B
210 T o
4 =1

209.1 23.0

Boring Terminated at Elevation 209.1 ft IN

HARD CRYSTALLINE ROCK

CORE SIZE NX TOTAL RUN 13.2 ft
RUN DRILL RUN STRATA [ |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE | REC [ ROD SN REC | RAD | o DESCRIPTION AND REMARKS
(ft) Minfft) | 9% | % i % | % |G
222.3 Begin Coring @ 9.8 ft
7723 98 | 32 RENECRD) REX EEXD) g-;,r 2223 CRYSTALLINE ROCK 06
220 T 97% | 97% 9% | 99% Pt DARK GRAY GABBRO VERY SLIGHTLY WEATHERED TO FRESH AND
2191 13.0 ~ N SOUND
T 5.0 (5.0) [ (5.0) o
I 100% | 100% %.:—
215 | a1t 180 %'/7_—
T |50 5.0y (5.0) %/7:
I 100% | 100% 0
/
210 T 7
209.1 T 23.0 2001 23.0

Boring Terminated at Elevation 209.1 ft IN HARD CRYSTALLINE ROCK




R-3421A 34542 SH1E1ET
RICHMOND COUNTY
BRIDGE OVER US 74 BUSINESS WEST COLLECTOR ON RAMP C BETWEEN I-73 / US 220 BYPASS AND US 74

CORE PHOTOS

R-3421A
RPC @ FLY
EB2A
RUN 1

s 3 5 . w8 St Wi

i i B A s R

R-3421A
RPC @ FLY
; || EB2C
o RUN 1,2,

2
o8
H
:
b

R-3421A
RPC @
FLY
EB2C
RUN 2,3




