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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

F.A. PROJ. BRSTP-1419(3)

PROJ. REFERENCE NO. _38436.1.1
COUNTY _ Richmond '

PROJECT DESCRIPTION _Bridge #46 on SR 1419 (Steele St.) over Hitchcock
Creek

NOTE - 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.

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO 8E PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

TOT.
STATE §TATE PROJECT REFERENCE NO. SHEET | IReers

N.C. m\m\ 1| 8

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. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL 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 ON-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOl 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 THIS 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.
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NORTH CAROLINA

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

DEPARTMENT OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-4615 2

SOIL._DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

198 BLOWS PER FOOT ACCORDING TG STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTQ SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

- INDICATES A GOOD

REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

HELL_GRADED.
UNIFGRM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POCRLY GRA

DED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. 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 @.! FOOT PER 6@ 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 (ALLUY.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER,
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TG ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

L
L
U

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

- SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STIFF,GRALSUTY CUS, ST HITH HTERGEDDED FINE SMD LAEFSHGHLY PLSTI. 476 — — mt——— ROCK (WR) BLOWS PER FOOT IF TESTEO. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLIE 7O CARSE CRATN TONEGUS ARG VETAVORPRTC FocK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 70 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS GRGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (= 357 PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAI
GROUP A1 a3 a-2 A-4 [a-5[A6 o7 COMPRESSIBILITY gggkcmgg)ALuNE | SEDIMENTARY ROCK THAT WOULD YELLD SPT REFUSAL IF respso. ROCK Type |COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-a|A-1-b A-2-6]A-2-7] re SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 5 I INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
53 K AL MODERATELY COMPRESSIBLE LIOUID LIMIT EGUAL TO 3i-50 COASTAL PLAI [ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYMBOL 8898 3 N HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEOIMENTARY ROCK [ T- T SPT FEFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE. CEMENTED e O P e aiey RECOVERED IN THE CORE BARAEL DIVIOED BY j0TAL
» . SHELL BEDS, ETC. .
7 PASSING SILT- PERCENTAGE OF MATERIAL : WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
18 |sp Mx GRANULAR| O\ Ay MUCK, GANIC. MATERIA GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE RGCK.
740 138 MKiSo Mx Sl M SOLS | gopg | PEAT ORGANIC HRTERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 200 |55 Mx |25 Mx|10 Mx|35 Mx|35 Mx|35 Mx[35 Mx]36 MN|36 MN[36 MN[36 MM TRACE OF ORGANIC MATTER 2 - 3% 3-51 TRACE 1- 107 , ' . DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
toANIC HAMMER IF CRYSTALLINE. HORIZONTAL
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 20% :
LIOuID LIMIT 42 Mx|41 M 48 Mx |41 M [0 Mx Lan v oo x| 4L son s wiTh MODERATELY ORGANIC §-10%7 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pjp DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INCEX | 6 Mx NP ig Mx |10 Mx it MN (10N 1o Mk f1o Mxfumn (1w | et o HIGHLY ORGANIC o7 5281 HIGHLY 35 AND ABOVE v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
o MODERATE HIGHLY OF A CRYSTALLINE NATURE.
GROLP INCEX| @ ] ) 8 Mx |12 Mx[16 Mx [No Mx] RGA FAULT - A FRACTURE OR FRA A HICH THER
4 Mx d AMOUNTS OF gO?L;"C GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO s?é’és nngvgc Tuo EONUE mog;: Ep:»szLELELLOTNoG xEICFRAC'fUIEEHAS BEEN DISPLACENENT OF THe
USUAL TYPESISTONE FRAGS.L_ .\ | o1 1y gm cLAYEY SILTY CLAYEY ORGANIC AVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR  {GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MateRias | senn  |SAND| GRAVEL AND SAND | SOILS | SOILS v _ STATIC WATER LEVEL AFTER _24  HOURS
SN RATIG — MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
. FAIR TO VA PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT T0 GOOD FAIR TO POOR POOR POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU‘> SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
7 N THE STREA
PI OF A-7-5 SUBGROUP IS = LL - 30 ; Pl OF A-7-6 SUBGROUP IS >LL - 32 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL STREAM.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED o eor BomG | MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE Coggﬁgs“%fcv"“ PENETRAI,:GvAfgéfSTENCE COMPR‘EEOSJ;EFgR)ENGTH 3?:3@&%22%’:?&) N(RE’ @ wToMr TEST BORING $ W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED N g
GENERALLY VERY LOGSE “ SOIL SYMBOL B euser sorinG O~ SPT N-VALUE | (sEva IN STRENGTH TQ STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAGLINIZED TO SOME O - O o RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL CONPARED TO
ChANLLAR LOOSE 470 12 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. -
VATERIAL MEDIUM DENSE 12 TO 38 N/A ARTIFICIAL FILL (AF) OTHER {:} CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N _YALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vegsNggnss 30 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BT |MOTILED WMOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
’5e —— ——  INFERRED SOIL BOUNDARY "0 MONITORING WELL o SEV. THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 .25 REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY ME;?SPI — 3 ig ; 2.25 10 0.50 =77=77= INFERRED ROCK LINE A P;E?gME;gRON VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_JESTED, YIELDS SPT N VALUES < 189 BPF | INTERVENING IMPERVIOUS STRATUM,
aﬂ};ﬁ:‘,‘j STIFF 87015 “"5 Ig ;“ ALLUVIAL SO N INSTALLATI COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Tt AL L BOUNDARY
(COMESIVE) VERY STIFF 15 T0 30 210 4 T O f&gf:i’:gigfm 252;’5:5‘; xgar;EémmeNs. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025 DIP & DIP DIRECTION OF - ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE _OR _GRAIN SIZE ROCK STRUCTURES @)  cone PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 48 68 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
5 y . 0. . X SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
PR o LR zm 042 0% - oo e ABBREVIATIONS HARD gg“ D§$ Azﬁ“ﬁzﬁgagpglsgge OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT. THAT HAS BEEN EMPLACED PARANLLEL
BOULDER COBBLE GRAVEL ngng ;g:fo SILT cLayY AR - AUGER REFUSAL MED, - MEDIUM V - VERY : TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (coB.) (GR.) (SL) L) BT - BORING TERMINATED MICA, - MICACEOUS VST - VANE SHEAR TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES OEEP CAN BE ICKENSIDE - POLISHED AND STRIAT REACE THAT RESULTS FROM FRICTION ALONG A F R
(CSE. SDJ _sD P OB, - MODERATEL ¥ Wb, - WEATHERED HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED %—m ND STRIATED SURFAC ESULTS FROM FRICTION ALONG 4 FAULT O
GRAIN MM 305 75 2.8 2.25 2.05 2.005 BY MODERATE BLOWS. ’
CPT - CONE PENETRATION TEST NP - NON PLASTIC 7Y - UNIT WEIGHT
TANDARD PENET TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC %/, ORY UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. : 1;‘0 e HAMMESA;L?:INESSG 152555 nlg%umsolsromyicagosga N ﬁ‘éNgimgmﬁLngs, ;NOOUTR Iﬁ?g) ggu WiTH
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TG PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOl MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST R.E.- ROADWAY EMBANKMENT S - BULK POINT OF A GEOLOGIST'S PICK. THAN @.1 FOOT PER 6@ BLOWS.
L EREERG LIS DEatRIPTION I GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC S5 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY ) FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
ST - SHELBY TUBE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY L1GUID: YERY WET. USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY RS - ROCK PIECES CAN BE BROKEN 8Y FINGER PRESSURE.
(SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY RT - RECOMPACTED TRIAXIAL | VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAYATED READILY WITH POINT OF PICK. PIECES 1INCH fg‘T‘:IALggg‘;ﬁg?‘i?&”gi‘gggg“wﬁ:ﬁz’;"ST’;EAAT%‘:‘REE(;’J o g:“c'-;&ggsgzxga ?rYaCHEs SIVIGED BY THE
w_ | ioum LMt FRAGS. ~ FRAGMENTS TCR - TRICONE REFUSAL CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTR OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC SEMISOLID; REQUIRES DRYING TO HL - Moy « - MOISTURE CONTENT RATIO FINGERNALL. .
- - d - e
R(A;\:?E WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
| PLASTIC LIMIT -
PL BRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING ey T;-—i';:‘u oot T-—LC—'\’E—S—?A KIESS BENCH_MARK: TBM: BL-102: METAL DISK AT STA. 8+3.45
oM _L OPTIMUM MoISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cer errs auToMaTIc [ ] MaANUAL ‘\ﬁg; WIDE g’f’?g fe""‘FNE E‘? FEET THICKLY BECOED 15 - 4 FEET N: 437,053.4060 E:1,768,633.8310
SL| SHRINKAGE LIMIT D MOBILE B- . MODERATELY CLOSE 170 3 FEET THINLY BEODED 8.16 - 1.5 FEET ELEVATION: 168.73 FT.
D 6" CONTINUOUS FLIGHT AUGER CLOSE 0.16 TO 1 FEET VERY THINLY BEDDED 0.03 - 6.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . Tl T NOTES:
- DRY - @ ATTAIN OPTIMUM MOISTURE [ st VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEE
u u 8 HOLLOW AUGERS e THINLY LAMINATED < 8.008 FEET
PLASTICITY [ ove-ssc [ wero Facen FiNGeR BiTs [~ INDURATION
PLASTICITY INDEX °T1 DRY STRENGTH 7 —_— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 2-5 VERY LOW CME-55 e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-16 SLIGHT {1 casmc [ ws aovencer RGOS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16- MEDIUM :
Ion PLASTICITY 2% %5R MORE IGH [ rorteeLe Hoist ] tricone *STEEL TEETH [] rost HoLE oiceer MODERATELY INDURATED ggg;r:(ss %iNs lss ﬁ;ﬁﬁ:ﬁow?grt AS;JEPA_E WITH STEEL PROBE:
[ tricone * TUNG.-CARB. [ veno aveer -
COLOR 0 SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE 8IT DIFFICULT TO BREAK WITH HAMMER.

REVISED 08/23/09
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SCALE: 1"=30"
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,_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5

WBS 38436.1.1

| TP B-4615

| COUNTY RICHMOND

| GEOLOGIST D. Racey

WBS 38436.1.1

TIP B-4615

| COUNTY RICHMOND

GEOLOGIST D. Racey

SITE DESCRIPTION Bridge #46 on SR 1419 (Steele St.) over Hitchcock Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 11+57 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. 18.2
COLLARELEV. 170.1 ft TOTAL DEPTH 29.2ft NORTHING 437,189 EASTING 1,768,538 24 HR. FIAD

SITE DESCRIPTION Bridge #46 on SR 1419 (Steele St.) over Hitchcock Creek GROUND WTR (ft)
BORING NO. B1-A STATION 11+95 OFFSET 6ftLT ALIGNMENT -L- 0 HR. 8.1
COLLARELEV. 164.0ft TOTALDEPTH 53.1 ft NORTHING 437,167 EASTING 1,768,572 24 HR. 6.4

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 88% 1/14/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.[DATE F&R2175 CME-55 88% 1/14/2011

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J. Gilchrist

START DATE 09/16/11

COMP. DATE 09/16/11

I SURFACE WATER DEPTH N/A

DRILLER J. Gilchrist

START DATE 09/19/11

COMP. DATE 09/19/11

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B4615_GEO_BORELOGS_0046.GPJ NC_DOT.GDT 12/12/11

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez.fgv ELEV DE(E)T H o 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(%T H o 2 5 ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft 1 , , NO. | /woll 6 | Elev.m DEPTH () (ft) 0.5t | 0.5f | 0.5ft ; 0 75 10| | NO. | /moil 6
175 ! | 165
1 B 1640 | 00 164.0 GROUND SURFACE 00
1 B 1 3 6 5 . )11 . ALLUVIAL
4 L 1612 T 28 S 162.0 Brown, silty fine to coarse SAND (A-2-4), ,__ 20|
170 T - 1701 GROUND SURFACE od | 160 T T2 T e S520 \. Jth trace conerete fragments & organics.
169371 08 T ; ASPHALT 08 T N Brown, highly sandy SILT (A-4), with little
¥+ 10 4 2 ‘é . / 6 T AR B clay, trace gravel.
1 . S52 | 20% | ROADWAY EMBANKMENT 4 R N A
1 I.. = Red-tan, silty fine to coarse SAND (A-2-4), 1 A VO
o5 B804t L L [ with frace clay, gravel & asphalt. a9l | 185 1862 L 18 4 115 SN 156.4 86
-+ 94 5531 14% Red-tan, fine sandy SILT (A-4), with some l-— -+ }2‘ Gray-brown, silty fine SAND (A-2-4), with
T S [ clay, trace gravel. 75 T e 153.3 little gravel. 10.7
I L ALLUVIAL — 9 I CTTTI RESIDUAL
1611 90 Dark brown, highly sandy SILT (A-4), with | 1512 1 128 N Brown, fine sandy SILT (A-4), with trace rock
160 T 2 ] 3 M \__ _ _ lifleclay&gravel. 150 I 131 24 | 87 61 fragments, saprolitic.
4 Gray, fine sandy CLAY (A-7-5), with little silt. 1 - .\.\ e
1561 ] 140 155.8 143 1462 T 178 ‘_\\’ o
155 £ 6 |15 ] 16 Gray & brown, silty fine to coarse SAND 145 £ 25 | 37 | 51 @55
+ 153.4 (A-1-b), with high amount of gravel. 16.7 + B P
T WEATHERED ROCK T 1
1511 190 T (White PHYLLITE). 1412 1 228 ] 1412 228
150 T 700/0.4 10010.49 140 1 28 |72/0.5 oori0® ' WEATHERED ROCK
i R P s
1 o T I I 1 (Brown PHYLLITE). 255
T T o o RESIDUAL
1461 ] 240 1362 T 278 N Py 7 Brown, clayey SILT (A-5), with little fine sand,
145 13 39 [61/0.5 ce 135 T 19 30 28 : "qg‘ N saprolitic.
T —10011.09 T I e
: 41 . { . My «:
| 1411 T 290 T 1409 292 1312 T 328 MDD IR B MR I NJL 1307 333
1 00/0. 1000028 L Boring Terminated at Elevation 140.9 ft in 130 - 2 | 58 14703 S —— 7 WEA '
100/0.8 % THERED ROCK
+ - WEATHERED ROCK (PHYLLITE) + SR = (Brown PHYLLITE), with a soil seam from
T - + v 36.2-37.0"
1 B 1262 1 378 ZZ
—_: -_ NOTES: 125 _': 19 56 |44/0.4 %
T N - T ~T100/0,9 %
T+ - 1) Field Professional indicates strata breaks T =
T B in split spoon at depths of 1.6', 4.9' & 14.3". 1212 T 428 R %
T - 2) Driller indicates harder driling at a depth 120 T 100/0.9 " 100/0.29 7
-+ — of 16.7. - 4
T - 3) 24 hr water level not measured due to T 72
1 - boring location in roadway. T %
I B 1162 ] 478 N 7z
T - 115 T o3 100029 %
I [ I 7
T N 1112 | 528 575 Co é | 1109 53.1
4 L L A 100/0.3 . Boring Terminated at Elevation 110.9 ft in
4 L 1 L WEATHERED ROCK (PHYLLITE)
-+ — -+ — NOTES:
T - T o 1) Field Professional indicates strata break
T - T o in split spoon at a depth of 8.6".
T I T - 2) Driller indicates harder drilling at a depth
T - T - of 10.7".
T B T I~ 3) Drifler indicates softer drilling at a depth
T - I C of 25.5' and from 36.2'-37.0'.




NCDOT BORE DOUBLE B4615_GEOQ_BORELOGS_0046.GPJ NC_DOT.GDT 12/12/11

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 6

WBS 38436.1.1 ] TIP B-4615 l COUNTY RICHMOND l GEOLOGIST D. Racey WBS 38436.1.1 TIP B-4615 COUNTY RICHMOND GEOLOGIST D. Racey

SITE DESCRIPTION Bridge #46 on SR 1419 (Steele St.) over Hitchcock Creek GROUND WTR (ft) | | SITE DESCRIPTION Bridge #46 on SR 1419 (Steele St.) over Hitchcock Creek GROUND WTR (ft)
BORING NO. B2-B STATION 12+64 OFFSET 5ftRT ALIGNMENT -L- O HR. N/A'| | BORINGNO. EB2-B STATION 13+01 OFFSET 6 ft RT ALIGNMENT -L- O HR. 28.1
COLLARELEV. 15931t TOTAL DEPTH 33.6ft NORTHING 437,107 EASTING 1,768,607 24 HR. FIAD| | COLLARELEV. 170.0ft TOTAL DEPTH 29.3ft NORTHING 437,077 EASTING 1,768,629 24 HR. FIAD
DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 88% 1/14/2011 I DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGIHAMMER EFF.IDATE F&R2175 CME-55 88% 1/14/2011 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER J. Gilchrist START DATE 09/20/11 COMP. DATE 09/20/11 | SURFACE WATER DEPTH 0.8ft DRILLER J. Gilchrist START DATE 09/16/11 COMP. DATE 09/16/11 l SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(fPt)T H . o v 0 SOIL AND ROCK DESCRIPTION E(Lfg" ELEV DE(th’)T H ) SOIL AND ROCK DESCRIPTION
W) 0.5ft | 0.5ft | 0.5 | |0 2 %0 7 100 | NO. | /wol| G | ELev. (i) DEPTH (ft) () 05t | 0.5ft | 0.5f | |0 P % » 100} | NO. | Amoll 6
WATER SURFACE (09/20/11
ol | V| g AT ER SURFACE (09/20111) _ .. _ .. ool 1170 —— : 1700 GROl;'\t;Ig :)\JLRTFACE 00
I SN L LN L VR D w Lo ALLUVIAL ] I 3 M ROADWAY EMBANKMENT 15
T o= . . 157.3. Gray, silty fine SAND (A-2-4), with trace 20 T VA 167, A 3.0
4 R R L LI B ! gravel & organics — + A == Red-brown, silty fine to coarse SAND ==
1559 L 34 T~ e graversorganics. 1660 | 40 /.- | (A-2-4), with trace gravel & clay.
155 T 18 34 | 50 ~ - @o—| | 5532 17% RESIDUAL 165 1 3 2 2 | Léa M f - _
4 s G Gray, tan & orange, fine sandy SILT (A-4), 4 V- | Brown, silty clayey fine SAND (A-2-6), with |
I CING with little clay. I N 1630 _ . _lrace gravel & asphaltfragments.  _ § 7.9
1 TN 1 A 7 ALLUVIAL
1509 84 0N 150.9 84 161.0 90 N {Tan-brown, highly sandy SILT (A-4), with littlef
150 T 100/0.3 100/0.39 WEATHERED ROCK 160 € 816 [ 5 | Sat. o Cay.
1 . (Gray & gray-brown PHYLLITE). 4 N Red-orange, silty fine SAND (A-2-4), with
4 + - \\. . frace clay.
1459 | 134 ce 1560 | 140 SN - 1556 144
145 T 700703 1000.39 155 -+ e r M Dark gray, fine sandy SILT (A-4), with trace
1 P + 1 - clay.
I I i RESDUAL
1409 | 184 o 1510 1 190 N 1505 Gray, ﬁne sandy SILT (A-4), with trace mica. 195
140 -+ 53 4ri0A 100069 = T 13| 40 Jooes 1 10008 WEATHERED ROCK
+ SR T - - (Brown PHYLLITE).
1359 | 234 ced | 1460 1 240 >
135 1 100/0.9 100/0.3% 145 1 100/0.3 100/0.3%
1309 | 284 L 1410 ] 290 L 1407 293
130 L 1100/0.2 100/02* 00/0. 100/0.3®] Boring Terminated at Elevation 140.7 ftin
1 - WEATHERED ROCK (PHYLLITE)
1959 | 334 b 1257 336
00/0. 100/0.2

by g b e by e e b e b e e b e e e b e L ]
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Boring Terminated at Elevation 125.7 ft in
WEATHERED ROCK (PHYLLITE)
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NOTES:

1) Field Professional indicates strata breaks
in split spoon at depths of 1.5, 14.4' &
14.7".

2) 24 hr water level not measured due to
boring location in roadway.
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T.LP.IDNO.: B-4615
DESCRIPTION: Bridge No. 46 on SR 1419 over Hitchcock Creek
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 38436.1.1 COUNTY: Richmond
DATE SAMPLED: 9/11 RECEIVED: 9/21/11
SAMPLED FROM: -L- REPORTED: 9/29/11
SUBMITTED BY:  W.P. Alton, PE BY: D.Jenks "1D.. . A .My
- Cert No. 101-02-0603 N
TEST RESULTS
PROJ. SAMPLE NO. SS-2 SS-3 SS-20 SS-32 S-2
BORING NO. EB1-B EB1-B B1-A B2-B Crk Bank
Retained #4 Sieve % 6.3 7.8 0.9 0.3 0.0
Passing #10 Sieve % 93.2 88.3 97.8 99.6 100.0
Passing #40 Sieve % 90.7 67.7 84.6 97.5 99.1
Passing #200 Sieve % 74.9 37.8 39.4 80.2 45.3
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 4.5 33.0 21.8 4.9 8.6
Fine Sand Ret - #270 % 22.6 29.1 441 22.3 52.7
Silt 0.053 - 0.010 mm % 50.5 21.2 18.7 594 27.1
Clay < 0.010 mm % 22.4 16.7 15.4 13.4 11.6
L.L. 35 22 21 33 26
P.L. 9 21 21 30 NP
P.l. 6 1 0 3 NP
AASHTO Classification A-4 (5) A-4 (0) A-4 (0) A-4 (3) A-4 (0)
Station -L- 11+57 11+57 11+95 12+64 12+66
Offset 6' RT 6' RT 6'LT 5' RT 48' RT
Depth (ft) 1.6 4.9 2.8 3.4 0.0
to 2.3 5.6 4.3 4.6 0.5
Moisture Content (%) 20.4 14.4 171 17.3 5.9

NP=Not plastic

W.P. Alton, P.E.

Soils Engineer
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SITE PHOTOGRAPHS
Photograph No. 3: View looking southwest at proposed Bent 1 showing
Photograph No. 1: General site view looking southeast along the existing bridge remnants of old concrete structure
Photograph No. 2: View looking west at aerial sewer line and creek obstructions Photograph No. 4: View looking southwest at proposed Bent 2
Project 38436.1.1 Tip B-4615 December 2011

Bridge No. 45 on SR 1419 over Hitchcock Creek Richmond County, North Carolina



