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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 (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

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

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

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

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
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SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

ACC

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT

ORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

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

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL,

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

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

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, e N ARITY OF ROUNONESS OF SOIL_GRAING 15 DESIONATED BV TTE TEme. 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 T Ye T EroutDe D O TR T WERTHERED Ao cons et ERIAN RAT ANODIDKVE IO IS e INIVAIE S A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e —— — ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 351 PASSING *200) Ll MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. CRYSTOLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP a1 3 ™) ad | A5 | A6 | &7 | alaz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
a . q NOCReTaT e FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
A-2-4|a-2-5| a-2-6 |a-2-7 E A3 -6, -7 COMPRESSIBILITY L SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
el 7 RN SLIGHTLY COMPRESSIBLE LL < 31 | ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
eason o HIGHLY COMPRESSIBLE LL > 50 ispc:msumnv ROCK [ 1 | I ::ELEEEEESLE TRCIJI:K TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y- TOTAL LENGTH =" CORE RUN AND EXPRESSED AS A PERCENTAGE.
e L ETC.
o GRANULAR | )y b PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
40 SoILS SOILS €l GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
~200 35 MX |35 MX) 36 MN|36 MN|35 MN[36 MN ORGANIC_MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
— TRACE OF ORGANIC MATTER 2 - 37 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %I%umiLANGLE GUELATE) QIUGUE R S ETAEL AT AU R U A (i A 2
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
il . S S (e |Vl | S | [ | SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 35% R BT L T T N I o e s I e | DIP OIRECTION (DIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE . : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |18 Mx {18 Mx | 11 MN | 11 MN | 10 Mx |1 Mx | 11N [ 11 My NGB HIGHLY ; g g OF A CRYSTALLINE NATURE. . L
GROUP INDEX 2 ° ° AMX |8 Mx |12 Mx|16 MX|NO MK AMOUNTS OF Uil 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 Ll LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR RGNS UGG G TS SIS 2
USUAL TYPES | STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING . .
O MaioR | GraveL, o | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS saNp | SAND | CRAVEL AND SaND e ) Y 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
GEN. RATING FAIR TD Zprw PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA (M0D.) 5““"”%"3 RUC"S-:OSJM::F"-DSPSRS :,RE DU'[;'- A"'IJ DI'ElC%LﬂRE% 50"5: 5"}%"’ C';“V-A “UCJM::: PARENT MATERIAL.
A5’ SUBGRADE e LIS POOR CO0R | hesurmeeL e O SPRING OR SEEP e e Ll LV E LE R AL A AR ARSI G (B FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBCROUP IS < LL - 30 ¢P1 OF A-7-6 SUBGROP IS > L1 - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL :—?:r;non EML A MR eBLE S CECLOCICHUNITRTHATICANEE JRE COGHIZEDLAAR RTRACEDINNTHE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND OISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGETOFASTANDARD RANGEROFAUNCONEINED (MOO. 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 Cogg’?sclggfmm PENETRATION RESISTENCE COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 237925  pip & DIP DIRECTION IF_TESTED, W YIE} T _REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT%) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED AT sy o 5 eI DIRECT
GENERALLY LOOSE 470 10 SOIL SYMBOL GS’;; Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. e e
GRANULAR MEDIUM DENSE 10 TO 38 N/A 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 AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT 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 .Q CORE BORING ° SOUNDING ROD v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 8.25 0 8.5 - e VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 18P BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
zg.TTE-F::]Liv Msmsuannrr ; Trg ]E; z.? TTUD 21.0 INFERRED ROCK LINE (O MONITORING WELL <$» EiTilcoRE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
OISO TE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS DCK SEGMENTS EOUAL 7D DR GRLATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 ALLUVIAL SOIL BOUNDARY e < TATION (O~ SPT N-VALLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
2] UNSUITABLE WASTE sl ACCEPTABLE, BUT NOT TO BE A
OPENING (MM) 476 2.00 0.42 ©0.25 0.075 0.053 AL B HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
; USED IN THE TOP 3 FEET 0
COARSE FINE SHALEOMW e LU LD EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CLAY UNDERCUT [ ACCEPTABLE DEGRADABLE ROCK y
T Eoel g SAND SAND Gl i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED DR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7) - 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 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE 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 A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
Wit & W[5 LAERILIUIES LA S LU D S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
EATh FROM BELOW THE GROUND WATER TABLE | F - FINE M= Ty T VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L R P
n LIOUID LIMIT A P T SR il e - m SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 0
pLastic [T - : G G FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W)
iy ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOF:STURE CONTENT CBR - gALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: SEE NOTES
PLL L PLASTIC LIMIT HL - HIGHLY V - VERY ATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET ;
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st I SHRINKAGE LIMIT il (LI0ES Gl gL e i UL ) MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cme-asc [] aavers eutomatic [ ] mManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUTES:
- DRY - O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE E-55 [] & continuous FLIGHT AuGER —— SNy TAINATED Tola0slEEE FIAD: FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY & HOLLOW AUGERS e [Ow__ TNDURATION :
o BENCHMARKS:
BT Ee R SRl IEEE T [ cve-s50 [J wero Facep Fincer BITS [X]~ 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW |:| TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; BY9145 (705,517 FT N, 1,751,715 FT E) ELEVATION 878.02 FT
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene sHear TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING D W/ ADVANCER BLII3 (705,712 FT N, 1,75,870 FT E) ELEVATION 877.26 FT
i e sy & 26 OR NORE A [] posT HoLE DIGGER MOOERATENYRINDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL i Ly — (] porrasLE HoOIST [ rricone "STEEL TEETH | = ap aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR I
0 TRICONE __2-%¢" TUNG.-CARB. ] sounomne Roo INDURSTED gml:cgu:ra gl:;éiliLL 1TTE| iimags WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT (] vene sHEaR TEST T () (MY T 0 (T e
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. J
O O e — SAMPLE BREAKS ACROSS GRAINS. DATE: B-15-14
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH

JOINTED ROCKS (Hoek and Marinos, 2000) 0 - 0 0 AS FLYSCH (Marinos.P and Hoek E., 2000)
0 0 0 0
o] c 0 o]
From the lithology, structure and surface « g i w“ o From a description of the lithology, structure and 3 | 8&
conditions of the discontinuities, estimate 5 2 2 0 ac surface conditions (particularly of the bedding = " - 8.&6 c dc
the average value of GSI. Do nmot try to . 0 c = planes), choose a box 1n the chart. Locate the 3 " 0 0 = E= &)L._i'
be too precise. Quoting a range from 33 E 5 o o= b position 1n the box that corresponds to the condition ) @ 0} 0 e So o Sj;_'
to 3_7 1s more realistic than stating that L < ‘3 Lo < of the discontinuities and estimate the average value & e 5 e 9 _§ w7
GSI = 35. Note that the table does not e . 0 2 25 of GSI from the contours. Do not attempt to be too T “ 0 =P 5 =05
apply to structurally controlled failures. ps] i) 5 s 3] a .f‘ 33 37p a & o o %35 50
Where weak planar structural planes are & o P 0 o precise. Quoting a range from to 1s more L o o 25 5 X% o 52
present 1n an unfavorable orientation z 0 0 z 09 =C realistic than giving GSI = 35. Note that the o c 59 = g ° 8 2s5c
with respect to the excavation face, 92} S e -E¢c e Hoek-Brown criterion does not apply to structurally v O o o = Lg £ og e
these will dominate the rock mass % P 8 '_‘:nm E‘*S“E’ '__C'g controlled failures. Where unfavourably oriented % _8 =0 o oX *6 0 c N gg
behaviour. The shear strength of surfaces _ o z S0 98 o go continuous weak planar discontinuities are present, —wn? o e i E_ e CE) L= & 59
1n rocks that are prone to deterioration o < =y ] €00 ey these will dominate the behaviour of the rock mass. gy =0 p- 570 o 2Z =2
as a result of changes 1n moisture b4 “ - O 5P 5.0 =3 , c ' 5°
T 0 — The strength of some rock masses 1s reduced by the =T go! o 0 ® =y
content will be reduced 1f water 1s o ks < oL 0g 0 0 o5 0 o) 0 L 05 Zo
present. When working with rocks 1n the O = o 801 Taw e presence of groundwater and this can be allowed for 020 =] K €O 0% <,
fair to very poor categories, a shift to w o 3 e - 9 ES S 2« by a slight shift to the right in the columns for fair, w2 ol o oY = %’81[ o CL)L'C')
the right may be made for wet conditions. % St ;‘8 So 00 8’ & oan poor and very poor conditions. Water pressure does %% 0 © 2 J 8 1o % EGEJ a -2
Water pressure 1s dealt with by effective 'ﬁ':' E > 8 qu- @ 833 g lo_c 0 E lo_c not change the value of GSI and 1t 1s dealt with by IalE O _8 E [0) 8 o o E g —‘4045 o E _qo,_c
stress analysis. ) W o Oo05 I En I PRy wot using effective stress analysis. 320_‘- Wwc O 5 < 0 ©-0¢ | w?o*
0 > > Oxn LWwo anzo >0z oo > 3 O o L= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY =———> COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect // d /
/ o RS R MECES o 90 A, /hick bedded, very blocky sendstone
P h 1 / N/A N/A *_~ N 7he effect of pelitic cootings on the bedbing 70
/ Zl‘tu r‘OtCk w;t ew wide y spaced plones 1s miumized by the conlinement of / A
1scontinuities the rock moss. In shollow tunnels or slopes
80/ / K% these bedding plones moy couse structurolly
/ 7 = controlled instability. 60
BLOCKY - well interlocked un- / / / / /
disturbed rock mass consistin 70 /
of cubical blocks formed by three f / /
intersecting discontinuity sets B. S~  BZEFEZZ] C. Sond- 0. Si/tstone  BY YR E. Weok 50
60 [\ stone with '/://{‘/2 stone and A or silty shale '5//4/?% si/tstone
SN \ Z| thin inter- ;// | s1/¢stone // with send- 2 // or cloyey B C D E
loyers of 275 oA 7 similor o stone loyers [ " ] shole with
VERY BLOCKY - 1nterlocked, __X(_sdtstane %9 2 omounts . % 7 4 sonds tore
partially disturbed mass with 50 L 2k = bl 8 [ /0r5 40
multi-faceted anguler blocks /
formed by 4 or more joint sets
g 3o /

BLOCKY/DISTURBED/SEAMY -
folded with angular blocks
formed by many 1ntersecting
discontinuity sets. Persistence
of bedding planes or schistosity

/ C.D,E, and G - may be more or

less folded than 1llustrated but
this does not change the strength.
Tectonic deformation, faulting and

loss of continuity moves these
/ A0

categories to F and H.

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

I F. Jec torucally deformed,

intensively folded/foulted,

A sheared cloyey shale or siltstone
W with broken ond deformed

| sondstone loyers forming on

4 almost chootic structure

30

N
N

kA5 Gu Undlis turbed silty
1 or cloyey shole with
or without o few very

thin sendstone loyers

N

o
N
X
N\

q

NN
AN

X
\\‘}\\ W
DR

K
22,
=7

LAMINATED/SHEARED - Lack of
blockiness due to close spacing
of weak schistosity or shear planes

<—— DECREASING INTERLOCKING OF ROCK PIECES

Y

!

N
-
N
A
SN
R

N

b

AN

X 2

A W Jec torucolly deformed silty
| or cloyey shole forming o

7 / 2| chootic structure with pockets
) of cloy. Thin loysrs of

A sondstone ore tronsformed

nto small rock pieces.

£
>
£
>

——B> Means deformation after tectonic disturbance
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NCDOT BORE DOUBLE U5813_GEO_BRDGO0171_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 6

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB1-A STATION 20+90 OFFSET 34 ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 861.6 ft TOTAL DEPTH 20.8 ft NORTHING 705,594 EASTING 1,751,587 24 HR. 3.2

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB1-A STATION 20+90 OFFSET 34 ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 861.6 ft TOTAL DEPTH 20.8 ft NORTHING 705,594 EASTING 1,751,587 24 HR. 3.2

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S Augers/Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S Augers/Core

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 02/24/20

COMP. DATE 02/25/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman

START DATE 02/24/20

COMP. DATE 02/25/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2p %0 o 1001 | NO. L /mol G | ELEv. (1) DEPTH (ft
865 |
as16 L 00 [ 8616 GROUND SURFACE 0.9
860 T T2 2 [T - n RESIDUAL
T T —859.1 Tan, Fine Sandy SILT with Trace Rock 25
R AN [ PR A, 9L T agments (ad) o — 28
17 [ 22 (7803 Tt WEATHERED ROCK
1 . 30@/0]# Tan METASANDSTONE
855
85311 85 S
70070 2 * 10000,
850 | 8502 | 114 T 850.2 11.4
60/0.0 —60/0. 2 CRYSTALLINE ROCK
oo o~ Tan METASANDSTONE
2
7
(P2
845 <,
(P2
7
(P2
Z 20.8

Boring Terminated at Elevation 840.8 ft in
CRYSTALLINE ROCK: METASANDSTONE

CORE SIZE NQ2 TOTAL RUN 94 ft
RUN DRILL RUN STRATA L
S| ELev PRET RN | Rate [RES [RAD| STHP- IRECTRAD | 0 DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) % % | G| ELEV. (i) DEPTH (it
85?5()02 Begin Coring @ 11.4 ft
B50.27 114 | 4.4 @227 (9.2) | @.8) E= 8502 CRYSTALLINE ROCK 114
] '\1’?3,6%% 95% | 61% 98% | 51% 3= Moderate Weathering, Moderately Hard to Hard, Tan METASANDSTONE
] 3:05/1.0 I~ with Close to Very Close Fracture Spacing
8458 | 15.8 2:55/1.0 24 GSI: 40-50
845 50 \ 342130 [@n 7 Vertical fracture from 14.4 to 15.4 ft and 16.8 to 17.6 ft
3:30/1.0 | 100%]| 42% o
2:55/1.0 7
840.8 | 20.8 gsgg; '8 »f‘f
y - 3'50/1.0, 7, 840.8 20.8

Boring Terminated at Elevation 840.8 ft in CRYSTALLINE ROCK:

METASANDSTONE




SHEET 7
(U-5813) BRIDGE NO. 171 OVER US 64 ON SR 1713 (ALBEMARLE ROAD)

CORE PHOTOGRAPH

EB1-A

BOX 1: 11.4-20.8 FEET
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NCDOT BORE DOUBLE U5813_GEO_BRDGO0171_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST S. Papke

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB1-B STATION 22+00 OFFSET 64 ft RT ALIGNMENT -Y- 0 HR. N/A
COLLARELEV. 8725 ft TOTAL DEPTH 27.5 ft NORTHING 705,555 EASTING 1,751,728 24 HR. FIAD

SITE DESCRIPTION Bridge No. 171 over US 64 on SR 1713 (Albemarle Road)

BORING NO. EB2-A STATION 22+80 OFFSET 16 ftLT ALIGNMENT -Y-

COLLARELEV. 865.4 ft TOTAL DEPTH 13.7 ft NORTHING 705,661 EASTING 1,751,767

GROUND WTR (ft
0 HR. Dry
24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE HPC8513 CME-550 89% 02/06/2019 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman START DATE 02/26/20 COMP. DATE 02/26/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman START DATE 04/24/19 COMP. DATE 04/24/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;tE)V ELEV DE(th’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H o »s o s 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . ) i NO. |/moll G| ELev. () DEPTH (ft (ft) 0.5t | 0.5f | 0.5# i . . NO. |/Moll G | ELev. () DEPTH (ft
875 | 870 -
a725 4 00 L 8725 GROUND SURFACE 04 4 -
+ 10 8 5 - *1 3 D |{= ROADWAY EMBANKMENT T B
870 T - L Brown, Silty Fine SAND with Trace Gravel 865 |-8654 T 0.0 [ 8654 GROUND SURFACE 09
—+ 1 L_se— 86¢ (A-2-4) ___390 -T 2 2 3 ! M L\— ROADWAY EMBANKMENT
86881 37 TUF N e —— — — — - + © | - i
3 7 7 Mo RESIDUAL \\ !_ Orange and Gray, Coarse to Fine Sandy 25
1 14_8 . 29T Orange, Clayey SILT (A-5) 86191 35 RN I =L CLAY(A6)_ _ _ _ _ — 7
1 - N L 1 8 9 12 - 821 - M Orange and Gray, Silty Coarse to Fine SAND
865 4 y e 860 ) -2-
A T )
8638 1 87 HE o i R
T 2 3 3 o M [eN 8569 ] 85 N
T | XN B[ 17 | 14 Lo M 95
+ .- Sl eeos o 129 31 - -
860 =+ } - Gray. Silty CLAY (A7) 855 hs . RESIDUAL
8588 4+ 137 [ \_ 1. Highly Plastic, Gray, Silty CLAY (A-7)
T T 22 ||q - w Ny 1-
1 e \_ 85181 136 1 e @ 13.6
655 1 N NY esss g 6070.1 60/0.1 CRYSTALLINE ROCK /'\42-1
1 ; T Brown, Silty Fine SAND (A-2-4) Gray METAMUDSTONE
8538 + 187 3 7 5 - - - Boring Terminated WITH STANDARD
+ -&1 3" W - PENETRATION TEST REFUSAL at
T R R - Elevation 851.7 ft in CRYSTALLINE ROCK:
850 T ah T METAMUDSTONE
848 8 + 2’; 7 - I'—'— — — — — — — — —— — ~ - = 8488 237
41 60/0.0 ... B .. 69/0_-0? » CRYSTALLINE ROCK
4 e - Gray METASANDSTONE
845 | 84507 275 e [ 845.0 27.5
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
METASANDSTONE

Elevation 845.0 ft in CRYSTALLINE ROCK:




NCDOT BORE DOUBLE U5813_GEO_BRDGO0171_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB2-B STATION 23+50 OFFSET 64 ft RT ALIGNMENT -Y- 0 HR. N/A
COLLARELEV. 873.2ft TOTAL DEPTH 26.1 ft NORTHING 705,614 EASTING 1,751,862 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 02/26/20

COMP. DATE 02/27/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft i . NO. /Mol G | ELEV. (1) DEPTH (it
875
3732 T 00 873.2 GROUND SURFACE 0.0
T 2 2 7 +6'_ T D ROADWAY EMBANKMENT
1 | Tan, Coarse to Fine Sandy SILT (A-4)
870 | gga 7t 35 l
T 2 3 2 & - |- - D
1 YR
T N S 62 70
865 1 S RESIDUAL
8647-+ 85 . /
Tan, Silty Coarse to Fine SAND (A-2-4
T 21 | 34 [ 41 N D y ( )
-+ T - -//- - e e .
T s 812 _ _ _ _ _ _ __ ________ 129
860 859 7-L 135 _ - Tan, Coarse to Fine Sandy SILT (A-4)
T 6 5 6 S M
I SN
1 A T
855 | gsa7-l 185 \
T 5 8 8 .. ?16 M
1 S
850 T [ O — 802 __ __ __ 230
R R T 000 WEATHERED ROCK
T : o Tan METASANDSTONE
8471 ] 261 847.1 26.1
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 847.1 ft on CRYSTALLINE ROCK:
METASANDSTONE

SHEET 9



SHEET 10
U-5813

SITE PHOTOGRAPH

Bridge No. 171 over US 64 on SR 1713 (Albemarle Road)

Looking North towards End Bent 1
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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 (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

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

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

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

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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S. PAPKE
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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.

U-5813 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

ACC

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT

ORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

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

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL,

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

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

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, e N ARITY OF ROUNONESS OF SOIL_GRAING 15 DESIONATED BV TTE TEme. 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 T Ye T EroutDe D O TR T WERTHERED Ao cons et ERIAN RAT ANODIDKVE IO IS e INIVAIE S A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e —— — ROCK (WR) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 351 PASSING *200) Ll MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. CRYSTOLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP a1 3 ™) ad | A5 | A6 | &7 | alaz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
a . q NOCReTaT e FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
A-2-4|a-2-5| a-2-6 |a-2-7 E A3 -6, -7 COMPRESSIBILITY L SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
el 7 RN SLIGHTLY COMPRESSIBLE LL < 31 | ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
eason o HIGHLY COMPRESSIBLE LL > 50 ispc:msumnv ROCK [ 1 | I ::ELEEEEESLE TRCIJI:K TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y- TOTAL LENGTH =" CORE RUN AND EXPRESSED AS A PERCENTAGE.
e L ETC.
o GRANULAR | )y b PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
40 SoILS SOILS €l GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
~200 35 MX |35 MX) 36 MN|36 MN|35 MN[36 MN ORGANIC_MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
— TRACE OF ORGANIC MATTER 2 - 37 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %I%umiLANGLE GUELATE) QIUGUE R S ETAEL AT AU R U A (i A 2
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
il . S S (e |Vl | S | [ | SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 35% R BT L T T N I o e s I e | DIP OIRECTION (DIP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE . : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |18 Mx {18 Mx | 11 MN | 11 MN | 10 Mx |1 Mx | 11N [ 11 My NGB HIGHLY ; g g OF A CRYSTALLINE NATURE. . L
GROUP INDEX 2 ° ° AMX |8 Mx |12 Mx|16 MX|NO MK AMOUNTS OF Uil 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 Ll LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR RGNS UGG G TS SIS 2
USUAL TYPES | STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING . .
O MaioR | GraveL, o | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS saNp | SAND | CRAVEL AND SaND e ) Y 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
GEN. RATING FAIR TD Zprw PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA (M0D.) 5““"”%"3 RUC"S-:OSJM::F"-DSPSRS :,RE DU'[;'- A"'IJ DI'ElC%LﬂRE% 50"5: 5"}%"’ C';“V-A “UCJM::: PARENT MATERIAL.
A5’ SUBGRADE e LIS POOR CO0R | hesurmeeL e O SPRING OR SEEP e e Ll LV E LE R AL A AR ARSI G (B FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBCROUP IS < LL - 30 ¢P1 OF A-7-6 SUBGROP IS > L1 - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL :—?:r;non EML A MR eBLE S CECLOCICHUNITRTHATICANEE JRE COGHIZEDLAAR RTRACEDINNTHE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND OISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGETOFASTANDARD RANGEROFAUNCONEINED (MOO. 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 Cogg’?sclggfmm PENETRATION RESISTENCE COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 237925  pip & DIP DIRECTION IF_TESTED, W YIE} T _REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT%) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED AT sy o 5 eI DIRECT
GENERALLY LOOSE 470 10 SOIL SYMBOL GS’;; Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. e e
GRANULAR MEDIUM DENSE 10 TO 38 N/A 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 AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT 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 .Q CORE BORING ° SOUNDING ROD v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 8.25 0 8.5 - e VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 18P BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
zg.TTE-F::]Liv Msmsuannrr ; Trg ]E; z.? TTUD 21.0 INFERRED ROCK LINE (O MONITORING WELL <$» EiTilcoRE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
OISO TE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS DCK SEGMENTS EOUAL 7D DR GRLATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 ALLUVIAL SOIL BOUNDARY e < TATION (O~ SPT N-VALLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
2] UNSUITABLE WASTE sl ACCEPTABLE, BUT NOT TO BE A
OPENING (MM) 476 2.00 0.42 ©0.25 0.075 0.053 AL B HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
; USED IN THE TOP 3 FEET 0
COARSE FINE SHALEOMW e LU LD EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CLAY UNDERCUT [ ACCEPTABLE DEGRADABLE ROCK y
T Eoel g SAND SAND Gl i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED DR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7) - 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 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE 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 A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
Wit & W[5 LAERILIUIES LA S LU D S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
EATh FROM BELOW THE GROUND WATER TABLE | F - FINE M= Ty T VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L R P
n LIOUID LIMIT A P T SR il e - m SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 0
pLastic [T - : G G FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W)
iy ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOF:STURE CONTENT CBR - gALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: SEE NOTES
PLL L PLASTIC LIMIT HL - HIGHLY V - VERY ATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET ;
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st I SHRINKAGE LIMIT il (LI0ES Gl gL e i UL ) MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cme-asc [] aavers eutomatic [ ] mManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUTES:
- DRY - O REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE E-55 [] & continuous FLIGHT AuGER —— SNy TAINATED Tola0slEEE FIAD: FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY & HOLLOW AUGERS e [Ow__ TNDURATION :
o BENCHMARKS:
BT Ee R SRl IEEE T [ cve-s50 [J wero Facep Fincer BITS [X]~ 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW |:| TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; BY9145 (705,517 FT N, 1,751,715 FT E) ELEVATION 878.02 FT
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene sHear TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING D W/ ADVANCER BLII3 (705,712 FT N, 1,75,870 FT E) ELEVATION 877.26 FT
i e sy & 26 OR NORE A [] posT HoLE DIGGER MOOERATENYRINDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL i Ly — (] porrasLE HoOIST [ rricone "STEEL TEETH | = ap aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR I
0 TRICONE __2-%¢" TUNG.-CARB. ] sounomne Roo INDURSTED gml:cgu:ra gl:;éiliLL 1TTE| iimags WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT (] vene sHEaR TEST T () (MY T 0 (T e
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. J
O O e — SAMPLE BREAKS ACROSS GRAINS. DATE: B-15-14
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SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH

JOINTED ROCKS (Hoek and Marinos, 2000) 0 - 0 0 AS FLYSCH (Marinos.P and Hoek E., 2000)
0 0 0 0
o] c 0 o]
From the lithology, structure and surface « g i w“ o From a description of the lithology, structure and 3 | 8&
conditions of the discontinuities, estimate 5 2 2 0 ac surface conditions (particularly of the bedding = " - 8.&6 c dc
the average value of GSI. Do nmot try to . 0 c = planes), choose a box 1n the chart. Locate the 3 " 0 0 = E= &)L._i'
be too precise. Quoting a range from 33 E 5 o o= b position 1n the box that corresponds to the condition ) @ 0} 0 e So o Sj;_'
to 3_7 1s more realistic than stating that L < ‘3 Lo < of the discontinuities and estimate the average value & e 5 e 9 _§ w7
GSI = 35. Note that the table does not e . 0 2 25 of GSI from the contours. Do not attempt to be too T “ 0 =P 5 =05
apply to structurally controlled failures. ps] i) 5 s 3] a .f‘ 33 37p a & o o %35 50
Where weak planar structural planes are & o P 0 o precise. Quoting a range from to 1s more L o o 25 5 X% o 52
present 1n an unfavorable orientation z 0 0 z 09 =C realistic than giving GSI = 35. Note that the o c 59 = g ° 8 2s5c
with respect to the excavation face, 92} S e -E¢c e Hoek-Brown criterion does not apply to structurally v O o o = Lg £ og e
these will dominate the rock mass % P 8 '_‘:nm E‘*S“E’ '__C'g controlled failures. Where unfavourably oriented % _8 =0 o oX *6 0 c N gg
behaviour. The shear strength of surfaces _ o z S0 98 o go continuous weak planar discontinuities are present, —wn? o e i E_ e CE) L= & 59
1n rocks that are prone to deterioration o < =y ] €00 ey these will dominate the behaviour of the rock mass. gy =0 p- 570 o 2Z =2
as a result of changes 1n moisture b4 “ - O 5P 5.0 =3 , c ' 5°
T 0 — The strength of some rock masses 1s reduced by the =T go! o 0 ® =y
content will be reduced 1f water 1s o ks < oL 0g 0 0 o5 0 o) 0 L 05 Zo
present. When working with rocks 1n the O = o 801 Taw e presence of groundwater and this can be allowed for 020 =] K €O 0% <,
fair to very poor categories, a shift to w o 3 e - 9 ES S 2« by a slight shift to the right in the columns for fair, w2 ol o oY = %’81[ o CL)L'C')
the right may be made for wet conditions. % St ;‘8 So 00 8’ & oan poor and very poor conditions. Water pressure does %% 0 © 2 J 8 1o % EGEJ a -2
Water pressure 1s dealt with by effective 'ﬁ':' E > 8 qu- @ 833 g lo_c 0 E lo_c not change the value of GSI and 1t 1s dealt with by IalE O _8 E [0) 8 o o E g —‘4045 o E _qo,_c
stress analysis. ) W o Oo05 I En I PRy wot using effective stress analysis. 320_‘- Wwc O 5 < 0 ©-0¢ | w?o*
0 > > Oxn LWwo anzo >0z oo > 3 O o L= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY =———> COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect // d /
/ o RS R MECES o 90 A, /hick bedded, very blocky sendstone
P h 1 / N/A N/A *_~ N 7he effect of pelitic cootings on the bedbing 70
/ Zl‘tu r‘OtCk w;t ew wide y spaced plones 1s miumized by the conlinement of / A
1scontinuities the rock moss. In shollow tunnels or slopes
80/ / K% these bedding plones moy couse structurolly
/ 7 = controlled instability. 60
BLOCKY - well interlocked un- / / / / /
disturbed rock mass consistin 70 /
of cubical blocks formed by three f / /
intersecting discontinuity sets B. S~  BZEFEZZ] C. Sond- 0. Si/tstone  BY YR E. Weok 50
60 [\ stone with '/://{‘/2 stone and A or silty shale '5//4/?% si/tstone
SN \ Z| thin inter- ;// | s1/¢stone // with send- 2 // or cloyey B C D E
loyers of 275 oA 7 similor o stone loyers [ " ] shole with
VERY BLOCKY - 1nterlocked, __X(_sdtstane %9 2 omounts . % 7 4 sonds tore
partially disturbed mass with 50 L 2k = bl 8 [ /0r5 40
multi-faceted anguler blocks /
formed by 4 or more joint sets
g 3o /

BLOCKY/DISTURBED/SEAMY -
folded with angular blocks
formed by many 1ntersecting
discontinuity sets. Persistence
of bedding planes or schistosity

/ C.D,E, and G - may be more or

less folded than 1llustrated but
this does not change the strength.
Tectonic deformation, faulting and

loss of continuity moves these
/ A0

categories to F and H.

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

I F. Jec torucally deformed,

intensively folded/foulted,

A sheared cloyey shale or siltstone
W with broken ond deformed

| sondstone loyers forming on
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LAMINATED/SHEARED - Lack of
blockiness due to close spacing
of weak schistosity or shear planes
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Y

!

N
-
N
A
SN
R

N

b

AN

X 2

A W Jec torucolly deformed silty
| or cloyey shole forming o

7 / 2| chootic structure with pockets
) of cloy. Thin loysrs of

A sondstone ore tronsformed

nto small rock pieces.

£
>
£
>

——B> Means deformation after tectonic disturbance
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—--
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NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. RW1-1(2) STATION 21+03 OFFSET 50 ft RT ALIGNMENT -Y- 0 HR. 22.0
COLLARELEV. 877.3 ft TOTAL DEPTH 30.0 ft NORTHING 705,525 EASTING 1,751,637 24 HR. FIAD

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. RW1-1 STATION 21+08 OFFSET 40 ftRT ALIGNMENT -Y- 0 HR. N/A
COLLARELEV. 877.3 ft TOTAL DEPTH 6.0 ft NORTHING 705,537 EASTING 1,751,637 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 03/02/20

COMP. DATE 03/02/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman

START DATE 03/02/20

COMP. DATE 03/02/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f i . . NO. |/Moll G | ELev. () DEPTH (ft (ft) 0.5t | 0.5f | 0.5# i . . NO. |/Moll G | ELev. () DEPTH (ft
880 880 |
8773 T 00 877.3 GROUND SURFACE 0.0| 8773 T 00 - 877.3 GROUND SURFACE 0.0|
b 2 2 4 +6- D RESIDUAL b 2 2 4 +6- - D RESIDUAL
875 ) 6743 Brown, Fine Sandy SILT (A-4) 30 875 ST 6743 Brown, Fine Sandy SILT (A-4) 30
87381 35 I. e e — e S — — — 87381 35 I e e — e — — —
Orange, Clayey SILT (A-5 . Orange, Clayey SILT (A-5
1 2 3 ¢s M g yey (A-5) 1 2 3 ¢ - M .;_V, g yey (A-5)
|- - - ST 8713 6.0
870 1 Boring Terminated BY AUGER REFUSAL at
agas | a5 [ —eeos  _ _ _ _ __ __ _ __ _ ___ ____ _____ 80 Elevation 871.3 ft on Boulder
1 3 7 I M B Red, Coarse to Fine Sandy CLAY with Trace
*? . N Rock Fragments (A-6) Offset and redrilled as RW1-1(2)
865 A N ooss 1y
8638 1 135 VN \ Orange, Silty CLAY (A-7)
3 6 7 : '¥13' M \
T N
860 ; N
8588 1 185 - §
223 e NN
N
P
855 [ N/ NYesss _ ________________ 29
8538 1 235 .. Brown, Fine Sancix_safl)l_T with Trace Mica
T1 213 ||és - W
.\. -
850 N
a488 | 285 A
5 ’ ’ - '&14‘ M 847.3 30.0

Boring Terminated at Elevation 847.3 ft in
RESIDUAL: Sandy SILT

Auger Probe RW1-1(2) 0.0-6.0 ft. Lithology
Based on RW1-1.




NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44385.1.3

| TIP U-5813

| COUNTY RANDOLPH

| GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road)

BORING NO. EB1-B

STATION 22+00

OFFSET 64 ft RT ALIGNMENT -Y-

COLLARELEV. 8725 ft

TOTAL DEPTH 27.5 ft

NORTHING 705,555 EASTING 1,751,728

GROUND WTR (ft
0 HR. N/A
24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 02/26/20

COMP. DATE 02/26/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; A h NO. [/moll G | ELEV. () DEPTH (ft
875 -
8725 T 00 - 8725 GROUND SURFACE 0.0]
+ 10 8 5 - -*—1 3 D |_:_ ROADWAY EMBANKMENT
870 T - L| Brown, Silty Fine SAND with Trace Gravel
- t L [}se: (A-2-4) __ 39
8688 4 37 A T N ~
1 3 4 4 . . M Mgk RESIDUAL
1 ol AL Orange, Clayey SILT (A-5)
41 .- "N
865 T .I A=
seag 87 L | | ,' . o
I 9% Mok
860 T ' cT '4' & 805 __ _ _ __ _ _ _ _ ___________ 120
-+ } - Gray, Silty CLAY (A-7)
8588 4 137 [ _
T T 22 ||q - W i
855 T \\ - F8ss _  _ _ _ _ _ __ _ __ _ _______ 119
- — Brown, Silty Fine SAND (A-2-4)
8538 1 187 o |
T 3 | 4 | 9 *m_ W i
850 T il r
848 8 T 2’; 7 - I'—'— — — — — — — — —— — - - = 8488 237
1 60/0.0 ... B .. 69/0_-0? L CRYSTALLINE ROCK
4 .. - Gray METASANDSTONE
845 | gaso | 275 e [ 8450 275
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 845.0 ft in CRYSTALLINE ROCK:
METASANDSTONE

SHEET 7



NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 8

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB1-A STATION 20+90 OFFSET 34ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 861.6 ft TOTAL DEPTH 20.8 ft NORTHING 705,594 EASTING 1,751,587 24 HR. 3.2

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB1-A STATION 20+90 OFFSET 34ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 861.6 ft TOTAL DEPTH 20.8 ft NORTHING 705,594 EASTING 1,751,587 24 HR. 3.2

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S Augers/Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S Augers/Core

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 02/24/20

COMP. DATE 02/25/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman

START DATE 02/24/20

COMP. DATE 02/25/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2p %0 o 1001 | NO. L /mol G | ELEv. (1) DEPTH (ft
865 |
as16 L 00 [ 8616 GROUND SURFACE 0.9
860 T T2 2 [T - n RESIDUAL
T T —859.1 Tan, Fine Sandy SILT with Trace Rock 25
R AN [ PR A, 9L T agments (ad) o — 28
17 [ 22 (7803 Tt WEATHERED ROCK
1 . 30@/0]# Tan METASANDSTONE
855
85311 85 S
70070 2 * 10000,
850 | 8502 | 114 T 850.2 11.4
60/0.0 —60/0. 2 CRYSTALLINE ROCK
oo o~ Tan METASANDSTONE
2
7
(P2
845 <,
(P2
7
(P2
Z 20.8

Boring Terminated at Elevation 840.8 ft in
CRYSTALLINE ROCK: METASANDSTONE

CORE SIZE NQ2 TOTAL RUN 94 ft
RUN DRILL RUN STRATA L
S| ELev PRET RN | Rate [RES [RAD| STHP- IRECTRAD | 0 DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) % % | G| ELEV. (i) DEPTH (it
88550(52 Begin Coring @ 11.4 ft
B50.27 114 | 4.4 @227 (9.2) | @.8) E= 8502 CRYSTALLINE ROCK 114
] '\1’?3,6%% 95% | 61% 98% | 51% 3= Moderate Weathering, Moderately Hard to Hard, Tan METASANDSTONE
] 3:05/1.0 I~ with Close to Very Close Fracture Spacing
8458 | 15.8 2:55/1.0 24 GSI: 40-50
845 50 \ 342130 [@n 7 Vertical fracture from 14.4 to 15.4 ft and 16.8 to 17.6 ft
3:30/1.0 | 100%]| 42% o
2:55/1.0 7
840.8 | 20.8 gsgg; '8 »f‘f
y - 3'50/1.0, 7, 840.8 20.8

Boring Terminated at Elevation 840.8 ft in CRYSTALLINE ROCK:

METASANDSTONE




SHEET 9
(U-5813) RETAINING WALLS AT BRIDGE NO. 171 OVER US 64 ON SR 1713 (ALBEMARLE ROAD)

CORE PHOTOGRAPH

EB1-A

BOX 1: 11.4-20.8 FEET




NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST S. Papke

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. Y_EB1 STATION 20+42 OFFSET 34ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 858.7 ft TOTAL DEPTH 14.1 ft NORTHING 705,571 EASTING 1,751,544 24 HR. 3.0

DRILL RIG/FHAMMER EFF./DATE HPC8513 CME-550 89% 02/06/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Odom START DATE 04/24/19 COMP. DATE 04/24/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; A h NO. [/moll G | ELEV. () DEPTH (ft
860
8587 4+ 00 | 858.7 GROUND SURFACE 0.0]
] 2 3 3 *6' . L RESIDUAL
i AN [ gse2 __Orangeto Gray, Fine Sandy SILT (A4) 54
855 | 8552 T 3.5 R i Orange and Gray, Silty CLAY (A-7)
7 3| 4| 5 XY M RN
1 k- NY 85102 74
850 | 8502 T 85 h [N Orange and Gray, Clayey SILT (A-5)
7 2 [ 3|6 5 M [hel
: $- 6
Ny
] . : . : oF
845 | paagt 141 = 118446 14.1
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 844.6 ft on CRYSTALLINE ROCK:
METAMUDSTONE

SHEET 10



NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 11

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. RW2-1 STATION 22+97 OFFSET 32ftLT ALIGNMENT -Y- 0 HR. 6.8
COLLARELEV. 865.8 ft TOTAL DEPTH 8.9 ft NORTHING 705,683 EASTING 1,751,777 24 HR. FIAD

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST S. Papke

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB2-A STATION 22+80 OFFSET 16ftLT ALIGNMENT -Y- 0 HR. Dry
COLLARELEV. 865.4 ft TOTAL DEPTH 13.7 ft NORTHING 705,661 EASTING 1,751,767 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE HPC8513 CME-550 89% 02/06/2019

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 03/02/20

COMP. DATE 03/02/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman

START DATE 04/24/19

COMP. DATE 04/24/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;tE)V ELEV DE(th’)T H . »s 0 5 100 v 0 SOIL AND ROCK DESCRIPTION E;tE)V ELEV DE(th’)T H o »s o s 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . ) i NO. |/moll G| ELev. () DEPTH (ft (ft) 0.5t | 0.5f | 0.5# i . . NO. |/Moll G | ELev. () DEPTH (ft
870 | 870 |
865 4 GROUND SURFACE 88 | g5 | 865471 00 L 8654 GROUND SURFACE 0.9
seso L 09 T T 1 I ROADWAY EMBANKMENT / = > 2 | 3 & YEENE ROADWAY EMBANKMENT
1 &5 Asphalt (0.0 - 0.5 ft) 30 T SO LN Orange and Gray, Coarse to Fine Sandy 25
26 32 L L 1 A\- - —__ Tan,SandySILT (A4 —-=20 aoio] s N 3 CLAY (A-6) — =3
1 . _RESIDUAL I g8 [ 9 | 12 C 2t - M ‘Orange and Gray, Silty Coarse to Fine SAND
860 4 | Gray, Fine Sandy SILT (A-4) 860 I )21 .
4 - 4 A
8576 + 82 | ISP U B B, 8578 __ __ _ 80 T \-
869 T 89 H00/0. 100/0. WEATHERED ROCK 8.9 8569 L 85 N -
50/0.0 60/0.0 \ Gray METASANDSTONE [ 18 17 | 14 . M 95
855 9s1 RESIDUAL
Boring Terminated WITH STANDARD ] . ic G Silty C
PENETRATION TEST REFUSAL at - Highly Plastic, Gray, Silty CLAY (A-7)
Elevation 856.9 ft on CRYSTALLINE ROCK: as1a ] 1ag L 136
METASANDSTONE 60/0.1 50/0.19 CRYSTALLINE ROCK

Gray METAMUDSTONE l
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 851.7 ft in CRYSTALLINE ROCK:
METAMUDSTONE




NCDOT BORE DOUBLE U5813_GEO_RWAL_GINT.GPJ NC_DOT.GDT 5/13/20

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 12

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. EB2-B STATION 23+50 OFFSET 64 ft RT ALIGNMENT -Y- 0 HR. N/A
COLLARELEV. 873.2 ft TOTAL DEPTH 26.1 ft NORTHING 705,614 EASTING 1,751,862 24 HR. FIAD

WBS 44385.1.3 |TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST C. Reynolds

SITE DESCRIPTION Retaining Walls at Bridge No. 171 over US 64 on SR 1713 (Albemarle Road) GROUND WTR (ft
BORING NO. RW2-2 STATION 24+17 OFFSET 50 ft RT ALIGNMENT -Y- 0 HR. 18.3
COLLARELEV. 8825 ft TOTAL DEPTH 24.3 ft NORTHING 705,650 EASTING 1,751,918 24 HR. 171

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 87% 03/21/2019 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman START DATE 02/26/20 COMP. DATE 02/27/20

| SURFACE WATER DEPTH N/A

DRILLER R. Toothman START DATE 02/27/20 COMP. DATE 02/27/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV] g gy [PEPTH \ 0 SOIL AND ROCK DESCRIPTION ELEV| ‘£ gy [PEPTH \ 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
(ft) 0.5ft [ 0.5ft | 0.5ft i A ) NO. |/mol| G | ELEV.(f) DEPTH (f (ft) 0.5ft [ 0.5ft | 0.5ft i A ) NO. |“mol| G | ELEV. (f) DEPTH (f
875 885 |
3732 T 00 873.2 GROUND SURFACE 0.0 T B
1 | Tan, Coarse to Fine Sandy SILT (A-4) 1 i _+1_2_ M B o c RFSF',DU%'- dv CLAY (A6
870 | gso71 35 [ 880 [ \_ range, Coarse to Fine Sandy (A-6)
T 2 3 2 8790 | 35 b [
T és. | D T TS5 8| s M §
=~ ™~
T R RS L R 4| T <l N
865 | aes7 L as TS RESIDUAL 875 I e N
21 34 1 ~ Tan, Silty Coarse to Fine SAND (A-2-4) 8740 85 | \
T o Ters D B
1 I T, £4 1 3 5 8 ..*13. M NG
-
I PSS Sl w2 120 I - b_ 870.5 12,0
860 T il Tan, Coarse to Fine Sandy SILT (A-4 870 T g e e = s T s —
BsO7=c135 { | | — y SILT (A-4) asooT 125 / N Gray, Clayey SILT (A5)
I 40 M I 2 |35 + L. g
- .\ - - - - .8 - y .Nl; -
1 A T 1 Ao A
855 | gsa7-l 185 \ 865 -+ | Nk
T 5 g g . ?16 M 8640 | 185 < 5 . ’|7 . R
1 . 4 1 . ey
+4 - . +4 g e - - N
850 T : 1|_ 850.2 230| | 860 T '!_'_"_ __________ . [pkeeos  _ _ _____ __________ 2
849 7— 235 — ——— ========3 | BFx 7 WEATHEREDROCK — — — "~ ] g0 935 WEATHERED ROCK
1 : - 100%. Tan METASANDSTONE 8R83 T 247 154 [46/0.2 Y L 858.2 _Gray METASANDSTONE 243
847 1 26.1 847.1 26.1 60/0.1 160/0'1 Boring Terminated WITH STANDARD
60/0.0 60/0.0 Boring Terminated WITH STANDARD ’ PENETRATION TEST REFUSAL at

PENETRATION TEST REFUSAL at
Elevation 847.1 ft on CRYSTALLINE ROCK:
METASANDSTONE

Elevation 858.2 ft in CRYSTALLINE ROCK:
METASANDSTONE
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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 RQCK 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 TQO 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.

U-5813 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT

ACCORDING TO THE STANDARD PENETRATION TEST

(AASHTO T 206, ASTM DI1586). 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 - 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

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
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 DR THAT CONTAIN SAND.

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS.OR HAVING
THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A~7-6 ANGUL AR, SUBANGUL AR, SUBROUNMED. N FOUNDED 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 . MiNERALOGVICAL COMPOSITION ROCK (WR) E~="~=2 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS CRYSTALLINE 7,7, ] FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. [ < 35% PASSING +200) (> 357 PASSING #200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. Rock (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
R . . . , . - ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNELSS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CROUP A A A2 it JesTes a7 | alaz | wans FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
£LASS. s | A -2-4| p-2- TS, a3 -6, A7 COMPRESSIBILITY NON-CRYSTALLINE COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
. |Ama] Al 4-2-4] 425 . . ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
sngoL oo8edo0s O SLIGHTLY COMPRESSIBLE LL < 31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
loooo ARNRNNS N
lbooodoooo AN 4& MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
 PASSING N HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY RoCK [ [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED 5Y TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE
Y R | T ek PERCENTAGE OF MATERIAL i —L— SHELL BEDS.ETC. '
N 50 M cLAY g WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ fg m gg m 15m1 m 35 MX|35 MX|35 MX|35 MX| 36 MN |36 MN|36 MN|36 MN o SoLS o GREDER SIELo &Y ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TRACE OF ORGANIC MATTER 2 -3y 3 -5y TRACE 1- 107 HAMMER [F CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
e LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 2% HORIZONTAL.
PASSING *40 e s By VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN
SOILS WITH e _ gy - 35 . - - _
I _ [N PRV TV PRV VY DPRVV) DR v pravy MODERATELY ORGANIC 5 - 0% 12 - 20% SOME 20 - 35% WS CRYSTALS N @ BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROGK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR , , ;
PI 6 MX NP 18 MX |18 MX | 1L MN | 11 MN | 18 MX |18 MX | 11 MN | 1L MN MODERATE HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC B
GROUP INDEX 0 0 0 4 MO | 8 MX |12 MK |16 MXND MK AMOUNTS OF SIS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T o L ILME LN SLONG WiCh THERE HAS BEEN DISPLACEHENT OF Tre
JSUAL TiPES |STONE FReca ORGANIC \vi WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) I INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
o o | cRaveL. ang. | PN SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS swp | S0 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
BTG O 7Py 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 TO 500D FAIR TO POOR S00R POOR | UNSUITABLE 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.
C Il SPRING OR SEEP i Fres ook FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
PIOF A-7-5 SUBGROUP IS = LL - 30 ; PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL PR
CONSISTENCY OR DENSENESS MISCELLANEQUS 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 conPec eSS R PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE)  2%/%%°  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 10
(N-VALUE) (TONS/FT9) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 sPT SLOPE INDICATOR (SEV) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - & BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GENERALLY L 00SE 4 T0 18 SOIL SYMBOL GSQ pur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_ .
GRANULAR MEDIUM DENSE 19 TQ 38 wa ARTIFICIAL FILL (@) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N _VALUES > 108 BPF MOTTLED (MQOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ 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 > < 0.25 — — —  INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIQUS STRATUM,
GENERALLY SOFT 270 4 2.25 T0 2.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 2.5 70 1.8 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 STIFF 8 T0 15 170 2 R — SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEOMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERJASET]IFF 15;;}@3@ 2 Ja 4 ALLUVIAL SOIL BOUNDARY A STalLaTIoN O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS -
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF MAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 @ UNDERCUT VA mgb?TSASéEIEEECMESXTCEWMION - ZEEES%QIEEDBUETXC@?TTI%NB’E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00  0.42  0.25 0.075 0.053 een oo B e HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINe SILT cLay SESEESUT N ZEEES?iéFLIEEDDEEéRC:[)V:BTLIENREJCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLDR) OB R SAND SAND oL 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_SDJ ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 2.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GRODVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH & 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN .1 FOOT PER 68 BLOWS.
SOIL MOISTURE 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 A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
_ DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
T SATIRATED - pounLt LIOUID: VERY T ey © - VOID RATIO SD- ~ SAND. SANDY 53 7 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 FOUAL TO DR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE ; N THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo Liim FOSS. - FOSSILIFEROUS ol eLIthTLY RS - ROCK SOFT DR 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(APNI?E - WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HI. - HIGHLY v - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET :
oM | OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st | SHRINKAGE LIvIT RILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - 1.5 FEET NOTES:
T [] cMe-4sc [[] cray eiTs euToMaTIc [ | MaNUaL CLOSE 216 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 8.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
- DRY - @) \
ATTAIN OPTIMUM MOISTURE D Me-ss [ ] & CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.088 FEET BOREHOLE ELEVATIONS DETERMINED FROM PROVIDED .TIN FILE
214" HOLLOW AUGERS R .
PLASTICITY 4 []s L INDURATION ABBREVIATIONS:
PLASTICITY INDEX (PD) DRY STRENGTH [] cve-soe [ ] HARD FACED FINGER BITS N FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERLAL BY CEMENTING.HEAT.PRESSURE.ETC. | [\ o o\ oot e oo v eree Do | NG
NON PLASTIC 2-5 VERY LOW [ ] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 5-15 SLIGHT [] vene srear TEST 0 ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
EES&LRYALELLAYSTF}EASHC - 106R 250% ME%&M [] PosT HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[ ] pomTaBLE HOIST [] Tricone TSTEEL TEETH | [T BREAKS EASILY WHEN HIT WITH HAMMER.
HAND AUGER
COLOR [] vricone * TUNG.-CARB. (] sounome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CME-550X 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 EmwSEEEESBESFYESSE&UQ?N? TO BREAK SAMPLE; DATE: 8-15-14




SHEET NO.

U—5813
UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

PROJECT REFERENCE NO.

T~
"

End -NW3./B-

EXISTING RO

POT _Sta. I7+20.00

Pl Sta.

~RRC— S1a.8700.38

RN

15+40.00

36 24° 000" E

S

-RPC- Sta.

9+84.42
480" LT

POT. ?o

——5| 37" 35" 542" E

e

sl4rs52/138'E

s\ 45 30 068 E

e

|WTO\ Sta.

-RPC- Sta.11+09.0

res8rLr

PLSta. 13+60.00

~RPC- Sta

p| Sta.

pi Sia. _mww_m_v..mm
—apc- Sogpar

+43.
k35

1147576
965" LT

13+09.00
7

7

Begin -NW3.1B~

860
850

SHTF -to-stiff,sandy clayey SILT - (A=5),trace

@ ROADWAY EMBANKMENT Brown—gray—tfan, medium
gravel,lenses of clay, moist

48
823
15

47
824
15

46
825
15

45
826
15

827
15

828
15

37-38|39-40 | 41-44
15

829

36
830
15

35
831
5

34
832
15

33
833
15

32
834
15

31
835
15

Minimum Top of Wall Elevation

30
836
15

29
15

NW_3
N

837

838
15

839
15

840
15

NW_2

19-20 | 21-24 | 25-26 | 27-28
15

841

17-18
842
15

9-16
843

Stiff,sandy silty CLAY (A—r—5),saprolitic,

moist 1o wet

o o
< ™
o0 o0
+—

S

I

< 3

S R L2
T B =
>¢S =
oY E B
P8
c~E §
S =2
TS 3
RN S
WWS. <
Fof 3
-~ .
S-S
SESRSY O
fV,m S
PE= S
BVOox S
Dnsm |
AN >
/_wﬁe g
L= O (&)Y
RN 5
SE
0es 3
nnmAm ac

820
810
800
790

100

100

20
/

50
50
10

PLANS

0

0
PROFILE (VERTICAL)

PROFILE (HORIZONTAL)

GRAPHIC SCALES

50 25
50 25
10

\

—-RPC- Sta. 8+00.38

End -NW3.1B-

18 +00

17 +00

N

16 +00

NW_7

15+00

14+ 00

Existing Ground

13+00

La ]

tg}
|
=
=z
o
~
< o
) Land | T i
- © | AT
~N
| W &
© /

|

|

12+ 00

b=

FIAD
5/2l

A N A S S S

|
|
|
27,
§

11+00

NN eNeNEN L2

o

=

)

]

= /7

= TRR00

= ®
~

0

un

\ ~ M 8@@@

FIAD
5/2]

NW._|
N
2

PN
2
N
2
N
2
N
2
N

_.H-IJ .u u.uu..u .uu..uu.uu..uu.u
Tela 90 0 ©
~N o]
olz|a A5
b | ® |~ ——-
oNg
o S 2to
SlI|S|e Z=~
™ | © [ER
o
kS £5
3 9 & w W_
O~ ||~ [21'®)
o
STs 1< &
©| 38| =£ [
Sl ElBI2
2(2]:|2
o |z | T |
21 2l al s
<] o o | a
Z | | -
o o o o o o o o
) re) < ) N - o o
0 © © © © © © ~

SNOISIATY

10+00




NCDOT BORE DOUBLE U5813_NW_RDY.GPJ NC_DOT.GDT 7/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 44385.1.3 | TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST Goode, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_1 STATION 10+00 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry
COLLARELEV. 829.0 ft TOTAL DEPTH 20.0 ft NORTHING 704,919 EASTING 1,753,333 24 HR. FIAD

WBS 44385.1.3 TIP U-5813 COUNTY RANDOLPH GEOLOGIST Farmer, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_2 STATION 10+90 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry
COLLARELEV. 831.4ft TOTAL DEPTH 20.0 ft NORTHING 704,861 EASTING 1,753,402 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020

| DRILL METHOD H.S. Augers

| HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020

DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILLER Gonzalez-Castillo, L. START DATE 05/14/21 COMP. DATE 05/14/21 | SURFACE WATER DEPTH N/A

DRILLER Gonzalez-Castillo, L. START DATE 05/14/21 COMP. DATE 05/14/21 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
830 B 835
8290 0.0 829.0 GROUND SURFACE 0.0] 1
T Sl *8 M [T RESIDUAL T
1 A Y T ... ... -4'_V"_ Red to red-tan to red-black, medium stiff to a314 T 00 831.4 GROUND SURFACE 0.0l
g5 | 8255 T 35 B e i e -'!\‘:\:;‘— stiff, clayey SILT (A-5), saprolitic 830 + 4 4 4 |8 - M ‘.I\'-_\j' RESIDUAL
T 4 5 7 _512 M (AT T 9V Orange to red-orange to red-orange-black,
T AR R ';.'V-" 8279 1 35 AN R R o soft to very stiff, clayey SILT (A-5), saprolitic
T 1A D I I o3 T 37 [ "17 MY
4 vl 4 . PN
820 |-8205 F 85 / 29 825 / i
=+ 1 2 2 TN -+ 23
T S M PyZS T+ - [N
1 . N 8229 1 85 R Ao
1 [ Aol T 3 3 4 i W
NN A
815 |8155 T 135 1 NT 820 T 1 N
T 21 3]s [ 5 M AT T I P?
T - PN T 1 <3
1 1- - pyZE 8179 1 135 1. N
T 1 o T 2 2 3 e w Y
s o puZn s . PN
g0 (BIOST 185 L L 1 | A3 815 1 1 P2
o7 WD 8090 20.0 T — b
Boring Terminated at Elevation 809.0 ft in 8129 1 185 [ .'4.::/-
clayey SILT (A-5) 2 1 2| | ¢s - w NT si1a 20,0

Boring Terminated at Elevation 811.4 ft in
clayey SILT (A-5)




NCDOT BORE DOUBLE U5813_NW_RDY.GPJ NC_DOT.GDT 7/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 44385.1.3 | TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST Goode, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_3 STATION 11+70 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry
COLLARELEV. 830.4 ft TOTAL DEPTH 20.0 ft NORTHING 704,810 EASTING 1,753,463 24 HR. FIAD

WBS 44385.1.3 TIP U-5813 COUNTY RANDOLPH GEOLOGIST Farmer, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_4 STATION 12+70 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry
COLLARELEV. 826.4 ft TOTAL DEPTH 20.0 ft NORTHING 704,747 EASTING 1,753,540 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 DRILL METHOD H.S. Augers | HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 05/14/21 COMP. DATE 05/14/21 | SURFACE WATER DEPTH N/A

DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
835 830
T 8264 T 00 826.4 GROUND SURFACE 0.0
830 | 8304 T 00 - . 8304 GROUND SURFACE 00| | go5 hi 3 3 | 5 & M “RESIDUAL
T 3 _*8 — - M :I\-._\l' Redb RdESIDUAlI)_ black T AT - .;,. 11[/' Red to reqf-fwhllte to r«TIC_J_-I}aR, medium lgt]ff to
I e matomn o o o b mefas | | L o\ vy i, Goyey SLT (1) saprolic
N ) -9), A
s R o e s | by saproltic T s | MR
825 I 14 e 820 I l A
! S i I B
1 - oy szolas || | R S
1oL 85 L | | . s T s MR
820 I P00 EXe 815 I 1 :g_-“v
1 -l - PN 1 L AL
T g - 24 8129 1 135 - N
8169 | 135 . N T 2 | 4 | 4 PO Mo
T N R ) /- Mo I s - N
815 I ¢ o 810 I | EXe
1 . _H_QV. T T N
1 l. . N 8079 1 185 i A
8119 . 185 |- A3 2 3 4 $7 - W N 8064 20.0
WOH[ 2 | 2 s
@4 - W _IB-cl 8104 20.0 Boring Terminated at Elevation 806.4 ft in

Boring Terminated at Elevation 810.4 ft in
clayey SILT (A-5)

clayey SILT (A-5)




GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

WBS 44385.1.3 | TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST Goode, B. WBS 44385.1.3 TIP U-5813 COUNTY RANDOLPH GEOLOGIST Farmer, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft) | | SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_5 STATION 13+60 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry | | BORING NO. NW_6 STATION 14+50 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry
COLLARELEV. 8222 ft TOTAL DEPTH 20.0 ft NORTHING 704,682 EASTING 1,753,603 24 HR. Dry | | COLLAR ELEV. 817.2ft TOTAL DEPTH 20.0 ft NORTHING 704,610 EASTING 1,753,657 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 DRILL METHOD H.S. Augers | HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U5813_NW_RDY.GPJ NC_DOT.GDT 7/8/21

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
825 820
822 2 00 822.2 GROUND SURFACE 0.0 8172 00 817.2 GROUND SURFACE 0.0
S]] e M RESIDUAL 2122 [[& . W RESIDUAL
820 \ Red, medium stiff to stiff, sandy silty CLAY 815 \ P2 Orange-tan-gray .to gray-orange, medium stiff
218 7 25 N § (A-7-5), saprolitic 2137 25 . §\_ . :.".:\lv' to very stiff, clayey SILT (A-5)
4 6 7 . .‘13. M \ 5 7 10 - 7 M '-4-_:1'
ST N ey
815 I N 810 / o,
0127 1 a5 AR § 8087 1 85 - A4
2 3 3 *6. .. NN 3 4 5 - *g - MR
AN
810 1-- § 802 120|805 e vlfes2 120
I PR Red, medium stiff, clayey SILT (A-5), I Gray-orange-brown, medium stiff, silty CLAY
8087 4+ 135 4o TN a 8037 4+ 135 -
5 3 7 _I,7 i M b7 11[/' saprolitic 5 3 7 *7 i W § (A-7-5)
1 5 A NIz ________________ 10l
805 , R 800 RN -'nl"\l" Gray-orange-brown, very stiff, clayey SILT
! v Py (A-5), saprolitic
8037 4+ 185 5 5 5 P &6 7987 + 185 5 = = N N I :4.'\]"
[ I W I™T 8022 20.0 R R M [MT 7972 20.0

Boring Terminated at Elevation 802.2 ft in
clayey SILT (A-5)

Boring Terminated at Elevation 797.2 ft in
clayey SILT (A-5)




GEOTECHNICAL BORING REPORT SHEET 7

BORE LOG

WBS 44385.1.3 | TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST Goode, B. WBS 44385.1.3 TIP U-5813 COUNTY RANDOLPH GEOLOGIST Farmer, B.

SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft) | | SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_7 STATION 15+40 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. Dry | | BORING NO. NW_8 STATION 16+30 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. 7.7
COLLARELEV. 8104 ft TOTAL DEPTH 20.0 ft NORTHING 704,538 EASTING 1,753,710 24 HR. Dry | | COLLAR ELEV. 808.2 ft TOTAL DEPTH 20.0 ft NORTHING 704,453 EASTING 1,753,739 24 HR. 8.2

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 91% 11/19/2020 DRILL METHOD H.S. Augers | HAMMER TYPE Automatic

DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
815 810 |
T 8082 T 00 - 808.2 GROUND SURFACE 0.0)
I 1 36 | 3 i *g — T ROADWAY EMBANKMENT
810 8104 T 00 810.4 GROUND SURFACE 0.0l 805 i > | Gray-tan, stiff, sandy clayey SILT (A-5) 30
-+ 3 4 5 & M | ROADWAY EMBANKMENT 8047 35 1 ] - =T 17\ A
T AN I L1V 8084 A Brown-tan, stiff, sandy clayey SILT (A-5), ,_ _20] )1_6 i Gray-tan-white to brown-orange, medium stiff
8069 L 35 oo\ - N ~___ _ _ tracegravel / A r to very stiff, sandy clayey SILT (A-5)
T T e M |2 RESIDUAL ol C
805 1 ! EN° Tan-gray to tan-gray-orange, very stiff to 800 | 7,997_L g5 K |
4 -l - A hard, sandy clayey SILT (A-5), trace rock 3 4 5 A B
1 e N fragments, trace clay, saprolitic 9o’ i
solodas L Lo L S 1 _/I_ . i
+ - @2- M [N 4 - -
800 -+ *' & 795 | 70471 135 / L
I N X B I R A O I NN I woer
7969 1 135 .. N N
T 6 | 10 | 16 : M kA AN ™2 ________________ 170
795 26 M 790 \ Brown, stiff, clayey sandy SILT (A-4),
T \ ¥ 1897 = 185 3 5 5 saprolitic
T \ M - *10 - w 788.2 20.0
7919 1 185 A R 2y Boring Terminated at Elevation 788.2 ft in
11 18 15 @33 - L. L. M ;\ 7904 200 clayey sandy SILT (A-4)

Boring Terminated at Elevation 790.4 ft in
sandy clayey SILT (A-5)

NCDOT BORE DOUBLE U5813_NW_RDY.GPJ NC_DOT.GDT 7/8/21




NCDOT BORE DOUBLE U5813_NW_RDY.GPJ NC_DOT.GDT 7/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44385.1.3 | TIP U-5813 | COUNTY RANDOLPH | GEOLOGIST Goode, B.
SITE DESCRIPTION US 64 Widening from Asheboro Bypass to NC 49 & Reconstruction of US 64/NC 49 Interchange (Noise Wall) | GROUND WTR (ft)
BORING NO. NW_9 STATION 17+20 OFFSET CL ALIGNMENT -NW3.1B- 0 HR. 4.2
COLLAR ELEV. 805.9 ft TOTAL DEPTH 19.2 ft NORTHING 704,367 EASTING 1,753,767 24 HR. 6.0
DRILL RIG/HAMMER EFF.JDATE SUM3123 CME-550X 91% 11/19/2020 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic
DRILLER Gonzalez-Castillo, L. START DATE 05/13/21 COMP. DATE 05/13/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)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)
810 I
805.9 T 0.0 [ 805.9 GROUND SURFACE 0.0]
805 2 3 3 _+U | ROADWAY EMBANKMENT
. 803.9 Brown, medium stiff, sandy clayey SILT ~_ _2.0
8024 T 35 1-- + S\ _(Ab)lensesofcday |
2 3 3 6 u RESIDUAL
800 + - N Brown-gray to orange, medium stiff, sandy
1 — clayey SILT (A-5), lenses of clay
7974 T 85 - r
33| 4 *i' T
795 A 1T
.“ . ™se 120
. .. Brown, stiff to very stiff, clayey sandy SILT
7924 T 135 12 3 5 A . (A-4), saprolitic
790 i 'Q\
7882 T 177 oA
5 10 9 . ¥19 786.7 19.2

Boring Terminated BY AUGER REFUSAL at
Elevation 786.7 ft in clayey sandy SILT (A-4)

Auger Refusal at 17.7'

SHEET 8
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SUBSURFACE INVESTIGATION

COUNTY RANDOLPH
PROJECT DESCRIPTION _US 64 FROM ASHEBORO
BYPASS TO EAST OF I-73I-74/US 220

SITE DESCRIPTION CULVERT REPLACEMENT AT
STA. 53+99.0 -L-

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET TOTAL

N.C. U-5813 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 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
D. KUBINSKI

TRIGON EXPLORATION|

INVESTIGATED BY _D- KUBINSKI

DRAWN BY _T- WELLS

CHECKED BY _X- BARRETT

SUBMITTED By _ KLEINFELDER, INC.

oaTe _APRIL 2022

Prepared in the Office of:

Bright People. Right Solutions.
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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.

U-5813

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

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

ARGILLACEQUS - 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.

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.

(/N

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 1@ BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OFGANIC MATERIALS pE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS, (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
pro =1 ey wa [ a5 [ [ A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:ﬁés%cggzggésggf&. agk e —— CALCAREQUS ICALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. A-2-4|A-2-5|A-2-6 [a-2-7 ) COMPRESSIBILITY :gg;cmgg)“'-'-m SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL :;’:;.;'g:f:; SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
AR MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
A R . CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y T0TAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
. PERCENTAGE OF MATERIAL b 1 SHELL BERS.E'C.
:g WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
*200 ORGANIC MATERIAL SOILS SoiLs OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER b - THE ANGLE AT A STRATUM OR ANY PLANAR FEATURE ED FROM THE
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-5% TRACE 1- 10% HAMMER IF CRYSTALLINE. O o ANGLE AT WHICH & STRATUM OR ANY PLAN URE IS INCLINED FROI
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 48 Mx | 41 NN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN LTTLE o7 " ¢ g v SLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_OIRECTION (DIP_AZIMUTH)
Pl BMC | NP {10 Mx]10 Mx | 11 mN [ 11 My [ 10 Mx |10 MX| 10 MN [ 11N VODERATE HIGHLY HIGHLY ORGANIC > lex > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROWP INOEX | @ ° ° 4 M| B MK |12 MX|16 MKNO MX AMOUNTS OF O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO L T T O R vEnC 145 BEEN DISPLACEMENT OF THE
0L TvPEs [STONE FrADs. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHE LLEL TO THE FRACTURE.
OF MaJoR | GRaveL, an | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AVA CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
aTERIALS | sanp | SAND | CRAVEL AND SND Sous Sous Y _ 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
GEN RATIG EXCELLENT 10 Go0D S TN I — Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA B DUIL SOUND UNDER HAMMER BLOWS AND SHONS SIGNIFICANT LSS OF STRENGTH A5 COMPARED | 1 on o o
A5 SUBGRADE POOR FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
OM= sPRING oR seep WITH FRESH ROCK
PLOF 4-7-5 SIBROWP IS < LL - 39 +PI OF A-7-6 SUBGROP IS > LL - 39 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" (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 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 eSS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pIp & 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/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY L 00SE 470 10 SOIL SYMBOL @3;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL DR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANUL AR MEDIUM, DENSE 2 10 3 wa ARTIFICIAL FILL P OTHER CONE PENE TROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 50 TN FoRDwAY EvBancHENT D) AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == == INFERRED SOIL BOUNDARY ‘Q CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLaAY MEDIUM STIFF 47108 @5 10 1.0 S77=777=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 81015 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S R VENTS EOUAL TO OR GREATER THAN 4 TE TOTA T OF COR
(COHESIVE) VERY STIFF 15 10 30 > 10 4 et ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ sPT N-vaLLE LSO AN ExaMPLE OCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
HARD > 30 >4 T INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 68 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 825 0075 0.053 UNSUITABLE WASTE k- ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLOR.) ) (GRJ L) ) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POL u uL L uL
(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 385 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ga.- WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WALBZ- *I*:":"MEOR :'SIBIEIN;A?AGUI?:H::S: IRTE%L;ISOES ;‘EM:REOSU%iTARZiNZLRATIL’O';E%ZTIR?IOOTN ISEOASOIL
CL.- CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H 0U L LER. USAL AL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET. USUALLY o V-O?DY N:‘:‘T[fo PENETRATION TEST 33":'52:;"2;:,’0'5 gs- Bg',;fn SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
y \ e : ’ VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER 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
10UID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
ol e Rt FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - 0 d
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
M PTIMUM MOISTUR - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL |- SHRINKAGE LIMIT p . NOTES:
[] cme-asc [] cav sits automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO D & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE ovE-55 CORE SIZE: THINLY LAMINATED < 0.008 FEET
o HOLLOW AUGERS TNDURATION THE BORINGS WERE_SURVEYED BY SEPIENGINEERING & CONSTRUCTION,
PLASTICITY IR R INC. USING A SUB CENTIMETER GPS.
PLASTICITY INDEX (PD) DRY STRENGTH [ cve-ss0 [] wearo Facep Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [[] runc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene srear TeST (] cosms [] w eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HiGH [] rortasLE HoisT [ rricone *STEEL TEETH E HAND AUGER MODERATELY. INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
-CARB. R :
O O — SOUNDING RoD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

DATE: 8-15-14
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NCDOT BORE DOUBLE U5813_GEO_CULV_RWAL1,2_GINT.GPJ NC_DOT.GDT 4/7/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 44385.1.3 | TP U-5813 | COUNTY RANDOLPH | GEOLOGIST D. Kubinski

SITE DESCRIPTION US-64 from the Asheboro Bypass to East of I-73/I-74/US-220: Culvert Replacement at Station 53+99.0 -L- GROUND WTR (ft)
BORING NO. CULV-1 STATION 53+87 OFFSET 47 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 765.1ft TOTAL DEPTH 26.8 ft NORTHING 707,456 EASTING 1,747,903 24 HR. FIAD

WBS 44385.1.3 TIP U-5813 COUNTY RANDOLPH GEOLOGIST D. Kubinski

SITE DESCRIPTION US-64 from the Asheboro Bypass to East of I-73/I-74/US-220: Culvert Replacement at Station 53+99.0 -L- GROUND WTR (ft)
BORING NO. CULV-2 STATION 53+94 OFFSET 3ftRT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 765.3ft TOTAL DEPTH 245 ft NORTHING 707,408 EASTING 1,747,886 24 HR. FIAD

DRILL RIGIHAMMER EFF.JDATE TRI0055 CME-55 77% 04/23/2021 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF.JDATE TRI0055 CME-55 77% 04/23/2021 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 03/18/22

COMP. DATE 03/18/22

| SURFACE WATERDEPTH N/A

DRILLER R. Toothman

START DATE 03/18/22

COMP. DATE 03/18/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF:)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fF:)TH 100 o) SOIL AND ROCK DESCRIPTION
® 05t | 0.5t | 0.5 | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) ) 05t | 0.5t | 0.5t | |0 2 50 75 No. | ol 6
770 | 770
765 | 7651 1 00 C 765.1 GROUND SURFACE 0.0 | 765 765.3 GROUND SURFACE 0.0
22 - M N ROADWAY EMBANKMENT se1a T 15 — 1 TN ROADWAY EMBANKMENT
t . LN Red to Red and Brown, Silty CLAY (A-7) 8 7 7 A _’|14‘ t\ Brown and Red, Silty CLAY (A-7)
7616 + 35 [ t: 1637 L oL L S I_:
760 2 2 3 ¢ M ||:\ 760 Y M IE\
| I N I N
| N 1 t:
7566 T 85 .- I_: s66¢ 87 | L L Aq- - N
755 NN [ T M N 755 '5\7 - M N
T
Y ) NS 0N
] N TN LN
7516 + 135 - I_: msieyaaz Lo | L N N
750 22| Lés M N 750 e "IN
HE L. N
F - ‘—: S N
7466 T 185 5 5 [- t: 74661 187 | , , A I_:
745 [ I8 M LN 745 9/4' . M N
|- - N F - - I_\
LN N
7416 235 I: : L\ 7416 237 I : L\
wortworl Z | |4 w N 7408 L 245 [ 10 |90/0.3 L. s e M =N 7408 24.5
740 92 N 50/0.0 188;8'8 Boring Terminated with Standard
7383 T 268 - - - :_\ 738.3 26.8 ’ Penetration Test Refusal at Elevation 740.8
60/0.0 60/0.0® Boring Terminated with Standard fton CRYSTALLLINE ROCK:

Penetration Test Refusal at Elevation 738.3
ft on CRYSTALLLINE ROCK:
METAVOLCANIC ROCK

METAVOLCANIC ROCK




SHEET 6
WBS: 44385.1.3, TIP: U-5813
RANDOLPH COUNTY

SITE PHOTOGRAPHS

US-64 FROM ASHEBORO BYPASS TO EAST OF 1-73/1-74/US 220: CULVERT REPLACEMENT AT STA. 53+99.0 -L-

3 S A\ T

®, >

Looing North at the pétream Inlet of Culvert



