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CAUTION NOTICE

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

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

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

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

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

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

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.

B-5352

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

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

ANGULARITY OF GRAINS

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

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE!

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
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 HGANIC 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, (< 35% 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.
GROUP a3 | a2 a4 [ a5 A6 a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYS TALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4|A-2-5|A-2-6 [a-2-7 ) COMPRESSIBILITY ROCI-< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
STMBOL ;;,;.;1:::4 MODERATEL Y  COMPRESSIBLE Lid-se COASTAL PLAIN EgﬁgrZZP;L"fﬁngﬁfmgméL&ﬁsiﬁ?'.ﬁ?'omgégsgéﬁlcim NOT YIELD o Store.
AR LY L LL = 31-
R K e, . CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS @ PERCENTAGE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2?0 ORGANIC MATERIAL O™ Lo OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
MATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %”F”'ZOLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS May 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 v SLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_OIRECTION (DIP_AZIMUTH)
ITTLE OR " " d
Pl 6MC | NP {10 Mx]10 Mx | 11 MN [ 11MN [ 10 Mx |10 MX| 10 MN [ 11N I;ménarz 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 FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
AL T1PEs |STONE Fraga. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJoR | GRaveL, avo | 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 SoLs 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 TG Fai To Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA B DURL SOUND UNDER HAMMER BLOWS AND SHONS SIGNIFICANT LOSS OF STRENGT A5 COMPARED | 1 on o o
A5 SUBGRADE EXCELLENT T0 600D FAIR T0 POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP ey LOw W u FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PLOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRUATION (FM.) - @ 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 cogopr?ég:’iiivon PENETRATION RESISTENCE COMPRESSIVE S;RENGTH ROADWAY EMBANKMENT (RE) 237925 plp & 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY L00SE 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.
GRANULAR MEDIUM DENSE 2 10 3 wa ARTIFICIAL FILL (P OTHER CONE PENE TROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 38 0 50 THAN ROADWAY EMBANKMENT @ 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-CLAY MEDIUM STIFF 4108 2.5 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 IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 2704 wrrpet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 i INSTALLATION iy RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 68 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o5 UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 UNSUITABLE WASTE £ ACCEPTABLE. BUT NOT TO BE 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 OF .
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT D ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLOR.) (CoBY (GRJ L) ) MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE
(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 WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT 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 1S PENETRATION EQUAL
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 @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . 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 - N VERY WET. USUA 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
SanaTeD AL i e - JoIn RATIO 30. - SAND. snOY 55 - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM 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.
10UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
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 —
R?PNI?E - WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: 'GPS" B462I-2
o = Y - RY RAT
[ o EQUIPMENT JSEV; ON SUBJECT PROJECT = VERLE’:/'TDE MORE ?:2';":3 FEET VERY rJlEc?:v BEDDED TTC:SEE?S N: 981065.925 E: [726273.68
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 794 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
T [] ororicH o-120 [] cav sits automatic [ | ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - @.16 FEET NOIE9:
- DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - .83 FEET NORTHINGS AND EASTINGS OBTAINED USING AVAILABLE PLANS AND
ATTAIN OPTIMUM MOISTURE I (] & continuous FLIGHT auceR CORE. SIZE: THINLY LAMINATED < 0.008 FeET THE EXISTING BRIDGE FOR REFERENCE.
PLASTICITY 8" HOLLOW AUGERS g O~ INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [ cve-ss0 [] wearo Facep Fincer BITS X]na-2 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 casinG o ovenceR HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MOGDE";“:':’STP 'E‘“S”C ";‘23 . MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTI 26 OR MORE HicH [] portasLE HoIsT [ rricone STEEL TEETH | [T p aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O [l E— [] sounome roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [ vene sHear TEST

DATE: 8-15-14
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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 end Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - a s AS FLYSCH (Marinos.P and Hoek E., 2000)
O [0} O 6]
0 C 0 0 P
From the lithology, structure and surface “w g < <o From a description of the lithology, structure and o . gg
conditions of the discontinuities, estimate 5 o 2 20 Jc surface conditions (particularly of the bedding o " - 8_'}.) s 9c
the average value of GSI. Do not try to 0 0 © c i planes), choose a box 1n the chart. Locate the —~ . 0 0 — EZ R
be too precise. Quoting a range from 33 D § o 9= _83 position 1n the box that corresponds to the condition o o o o g S 0 5~
to 37 1s more realistic than stating that < < ° Lo L of the discontinuities and estimate the average value § C 5 by °_5 w7
GSI = 35. Note that the toble does not _?:) ~ 0 _(g I _(gé') of GSI from the contours. Do not attempt to be too a e © a2 (IS "OB
apply to structurally controlled failures. pe o 5 b5 ) Q ; 33 37 o e 0 2 ¥ 0325 So
Where weak planar structural plenes are 8 o o 8w 06 precise. Uuoting & range from to 1s more L o o £ 5 o =& o5
present 1n an unfavorable orientation z 0 0 EXld zC realistic than giving GSI = 35. Note that the © c 30 = Q 0 o 9= 8-5 c
with respect to the excavation face, 192} 5 5 = -Ec e Hoek-Brown criterion does not apply to structurally v D c S 2 L g cof 0o
these will dominate the rock mass 5 . 8 _‘:nw _T:‘*i;g =2 controlled failures. Where unfavourably oriented 5 9 =P o o SLE c 523
behaviour. The shear strength of surfaces = n = 3o 9o o go continuous weak planar discontinuities are present, — L oL 7 EO 0 L= & 5°
in rocks that are prone to deterioration a Y o °83 09 < | these will dominate the behaviour of the rock mass. aw >3 o —f:'g § oz £
s a result of changes in moisture Zz e + Uy THE O The strength of some rock masses 1s reduced by the A ' o 0 © 70 1 O
content will be reduced 1f water 1s o z £ 05 Qg 0 0 ¢ g d th be allowed f S35 § ° 2 0 C 05 Zo
present. When working with rocks 1n the © 8 o = g0 Tao gEP presence of groundwater and this can be allowed Tor Zc 8 5 Dc:) " 0%8 29 3 % +
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STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact /
A, /hick beddled, very blocky sandstone
rock spe(nmensfor massive 1n /90 N/A N/A }gﬁx 7he effect of pelitic coatings on the beobing 70
situ rock with few widely spaced plones 1s mmmized by the confinement of A
discontinuities $ P N % the rock moss. In shallow turnels or slopes
O 80 "] tese bedbing plones may couse structurally
L = controlled instabilrty. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin % 70
of cubical blocks formed by three S
Intersecting discontinuity sets o B. Sonc- Z‘:—,f‘%i C. Sond- D. S1/¢stone ’/:’ E. Weok 50
w 60 stone wirth '///“/’é_ stone ond or silty shole ///’ / ’ s1/ts tone
o thin inter- »‘}//////”'j s1/ts tone with send- 7 ,')/’ or cloyey B C D E
loyers of ”'///é'//j 7 similor stone layers ?(/////, %) shale wirth
VERY BLOCKY - interlocked, (@) si/tstone ?‘%ﬂ' amounts DA/ sonds tone
partially disturbed mass with = 50 LY 2K DL [pyors 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
\\ 2 /
«and 6 - may be more or ’ s,
. % 40 C.D.E G Yy | F. 7ectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but ; | intensively Folded/Foulted, 30
folded with angular blocks E this does not change the strength. A sheored cloyey shole or siltstone
. F
formed bl:| many 1ntersecting o Tectonic deformation, faulting and 7 with broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these )| sonchstone loyers formng on
of bedding planes or schistosity A 7 categories to F and H. D ot chootie strocture 20
Y /
L
DISINTEGRATED - poorly inter- 5 /
locked, heavily broken rock mass % 20 27 G thalisturbed silty %Z//I/,%// H, 7ectorucally deformed silty
with mixture of angular and ?’(f%?é or cloyey shole with ?’/%7 )| or clayey shole forming o 10
rounded rock pleces 5%?/,?‘;/4 or without o Few very £ M//«/g chaotic structure with pockets H
f::g’%/’/f,' thin sendstone loyers %’,’ //«/ } of clay. Thin loyers of
7 %gf{y’: %///7/ it //’ sondstone ore tronsformed
10 B VMIIZA 115 small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes ——&> Meens deformation after tectonic disturbance
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@ NON QRYSTALLINE ROCK TRIASSIC SANDSTONE | i | | ‘ | —L- GROUNDLINE ALONG END BENT 1 $KEW TAKEN' FROM. ROADWAY DESIGN! FILES'
e hhiodioiooioi...t ¥ .. PROVIDED BY NCDOT:ON DATE 120916. INFERRED STRATIGRAPHY IS DRAWN |
_ L_ 3 3 THROUGH THE BORING, WITH BOTH PROJECTED ON THE CROSS SECTION.
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NSRR\CADD_GEOTECH\S1te&Sub\B5352_GEO_BRDG131_XSIl.dgn

Us 220 over

ge on

PP-11999\11900\11981 - B-5352 - Brid

: | | PROJ. REFERENCE NO. SHEET NO.
| | | 0 5 10 B-5352 [3
70 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 TEET BRIDGE 131 ON US 220 OVER NSRR
. i L EE L EEE EE TR R it L EEEEEE LT R it L EEE EEE PR i D Eatt REEEEEEE R P et SR EEEE R i et - - oo e it R R e R SECTION THROUGH BENT 1
l l l l l l l l l l l l l l l I Bl—A VE =1:1 SKEW = 76 DEGREES

690!

685 i ..

675

_ 6501 __

_ 6351 .

,,630,,L,,

,,,,,,,,,,,

T A A . : TE = 6%0--
)/EX/ST/NG GROU/\‘/D LINE ‘ | i i i _ )i - —»;— - '.'. i ;||: REOAD | ~ -
,,,,,_,,,,,,,L,,,,,,,i,,,,,,,,_,,,,,,f,,_,,5,,,,_,,_,_,,,1_,__‘__,;_,::E:T,T%::r,::#:fii,,,;;*,.,,_,,—,ff::i, r': ,,,,,, WAY EMBA:L ,,,,,,,,,,,,,,,, b 685
e o T
””””””””””””””””””””””””””””””””””””” L””’”’””’”’:”;’;’#_’_’;’;-’:’—i’—‘-‘!'_’!’E’-’-’-’:—"T"-’-’f’-:””:’”””’ : i ‘F’;’;’;’;’;"’””’”’””’”’””””””””””’\””680”
L TTTTTTT AARTFICAL FiLL- ©— O—R ARTIFICAL AL === === —
,,,,, VERY S@EI,J,O,,,MERY STLFF MOJST T fXEBROWN—TAN GRAY- ORAN@E FNEM,,,+,,6;5
SANDY SII_T (A=), CLAYEY SILT = 1 BRFINE SANDY, SILTY CLAY A 7-5/6)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N ‘ ‘ ‘X\,,,,L,,,,,,,i,,,,,,,,_,,,,,,,L,,,,,,,L,,,,,,,,_,,,,,,,L,,,,,,,i,,SZO
| O @y |
1 2 1 N v 1
””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” ._x{fX:Evm—?“"’
i S E i i
***** “*“***__;*“*“@—*}:!(3'*‘@_‘ 1N A S N R
1 1 1 1 1 1 1 1 1 T T T e m—— e N 2 20 0O Y, 1 -
””” WE““ERED"RO’CRI"""" T = @;!_;____LLLL ’
T T e e S TRIASSIC SANDSTONE 4 T T T
fffff O B R RO =/~ iy S R Rt 'WEATHERED ROCK65°
‘ //‘\”T“\”/f///s/m\@?\/\: § 0 TRIASSIC SANDSTONE .
O L S S S S SO S S O S = B S R S S A SR S 645.
,,,R,QAD,WLAX,,EMBANKM,EN,T,:,,i,,,,,,,,_,,,,,,,L,,,,,,,if ,,,,,,,, S NS NN O RS N pp sy ) R L N T Y
VERY SOFT TO IMEDIUM STIFF,MOIST, 3 3 3 3 3 3 3 | §BT N\ @ 7 3 3 3 3
,,,R,E,D,,,B,RQ,W,N,,,T,,A,N,,,G,RA,Y,,,Q,RANQ,E FINE T N A T N O S N 3N /< O T S N S o o 635
SANDY SILT (A-4), CLAYEY ST (A-5) = = obERAS “NON- ~CRYSTALLINE ROCK- @@y o
~AND.FINE. SANDX ,5 LYT CLAY (A=T=5) gwgmHERED MODEREZ'\‘TYELTYOH'\;’\%DERATEHSEVEREUW/ SO ST S S O O N R 650,
-ARTIFICIAL FILL- MEDIUM DENSE, MOIST, TAN, | RED-BROWN, TRias3)c SANDDST%Q/’EEDV'VUM HARD, e -
*********************************** CI‘_AYEY FINE SAND(A‘ZGL*L*CLOSEFLRACkaELTSiAVC%Sg* 556:2[62 T{/{:"f”:ﬂf\///\///;/;;\;;/;\;;/:*:T*"""*"szs
21+81 48 1 ‘OD:B"/, | =S,
,,,,T,RIASSIC RESJDUAI_ VERY LOOSE, WET, BROWN, . R o ] A eT o 620
CLAYEY FlNE SAND (A- 2 6) | i i i ‘ | - :GROUNDLINE:ALONG BEN:T]SKEW TAKEN FROM ROADWAY DES:IGN FILES
bbb bb bbb+ Y . PROVIDED BY NCDOT:ON DATE 1209/16. INFERRED STRATIGRAPHY IS DRAWN |
_ L_ | | THROUGH THE BORING, WITH BOTH PROJECTED ON THE CROSS SECTION.
o 65 @ 5 s & b 35 d 45 @ b b 5§ & b 5 g0 2 b d5 b & b 55 d & h
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Us 220 over

\ 1%@ élquq\llqﬂﬂ\ll‘ﬂil - B-5352 - Bridge on

i . 5 » PROJ.SIT;R;I;CZE NO. SHE;T NO.
s 7570 6 e 35 s 45 4 3 d 25 2 B 0 5 6 5 0 B 2 25 % IF 4 FEET PESECTION THROUGH B8NT 2
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! VE=1.1 SKEW = 76 DEGREES
e e e T e T Y S T T
. i e, - . A - S e S e T T T T
22+63 | N
7' RT 22+69 A
B (- O U A S (U S SN U AU S S SO SRS S S SRR S SR BB RT ot SRR . 705
B s s s S S O ES ES BR Sy £/ R S N G—N R @
| | | | | | | | | | | | | | | | | | L | | | LEL | | | |
ags+k+k+k+k+k+,_4__‘_ B __L__;,_@3,—,_:%;;%;::,t,t,t,¢,>,-;\,<,,; ,,,,,,,, S N 695
: : : : : : : : | EXISTUNG GROUND LINE, i | | -7 MENTT L | | S~ |
TS T N U NN S NS SR 7 S N S SO QP S chev i 1V Loh A G £ T -ROADWAY i | T~
690 il RECTELEF EESEP LR e et B e e R S S B R e \:\H&\d fffffffffffffffffffffffffffff R R e B RN S ADWAY - VT WAt CEPLLE R I 690
s RORY Ry soFT TO L L STIFF MOIST,. H RED-BROWN- EMBANKMENT ™=~
: : : : : : : : : : : : : - T Lfs C Il : B‘LACK: FINE‘ ‘
eS| b T TT‘,:;:,S—,',L,;,-LA,:,‘? ,, 5 tﬁ,,,,,,,C,LAY,E,X,,t,;;;,SJ,LI,;,,(A,,@,, AND- Fm} ,,,,,,,, SANDY | g5
s SETOAL Ry )y T T T R - - = C L CLAY e £ SANDY!
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, CTRIASSI RS =—r O ,,><,}?-,3,,:,‘fif,iii:::,,;- e
[N e e A M-EE,L]A‘A“‘C‘RE-SIQUAXL;?‘ S x-'ﬁ-k ARTIFICIAL FiLL- gy e
200 SN NN SR SN S SO SUURNE SRS SHNUNS SO SO SO SR " DENSE 79 e G === S o S S 65
L T TER TRIASSIC RESIDUR=~ -
NS S N NN NS NN NN N U NN SO NN O aime PO A R Oﬁ fffffff o
T o TAN-Brom, g 1
665 L iionoih e (080 (hepisgyreorio Y 7777777777 665
e WEATHERED RoCK- % PR e ROk T e
| i i i i i i i i i 1 _TRiassic 1 g OO/O 2l & Tmassic
e SANDS TONE oo 28 }~~~%~~SANDSTONE**”;;/;’W//ﬁ#fﬂ%fﬁ-"if
®- ARTIFICIAL FILL- STFF TO HARD,MOIST, ool S T T i
S s SN RED-BROWN=ORANGE,;-FINE -t bbb R = L&
. SANDY CLAYEY SII_T (A 5) L J— : z ‘
B N -t - i . ;fm~ﬁp”mif”m,,/,,./f/f/z/t/,/-///—71/«,—/«:«4/f/,-t/fgi/i- ,,,,,,,,,,, £
L -NON-CRYSTALLINE RO%E; |
o ODERATELY TO VERY SLIGHILY {1 b
e RED, HARD TO VERY HARD, e
WEATHE AYWACKE 8 @
s L bbb T DARK GRA\V(V %EL/%G& (LosE T0. S R
PO OVERATE, CELOSE S
L CONGLOMER [ SE FRACTURE SPAC\NG o

. TRIASSIC RESIDUAL STlFF MOIST ORANGE TAN FINE -t

Nes o SANDY.SILT (=4 ] - S A R 2 ,2,,%,,5,2,,4,8, ,,,,,,,, SRR TR DN SN SN SN SO SRR NN SO SN SN S

: @ TRIASSIC RESIDUAL HARD MOIST, TAN-GRAY, | | § 3 ‘ § e ‘GROUI\:IDLINEEALONC} BENTZ sm;w TAKEN FROM ROADWAY DE$IGN HILES

o I S S EN S S NE SANBY,,,S&,T,,,(A_é‘,,,‘,,,,,,,,L,,,,,,,i,,,,,,,,1,,,,,,,,L,,,,,,, 1. PROVIDED BY NCDOT ON DATE 1209/16. INFERRED STRATIGRAPHY IS DRAWN '@
i 3 3 3 3 | | | | o L_ | ' THROUGH THE BORING, WITH BOTH PROJECTED ON THE CROSS SECTION.
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L0
—

i i i ‘ ‘ ‘ ‘ ‘ ‘ | , ] " PROJ.SE_F;R?;%E NO. SHE;T NO.
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 =FEET— BRDGE 131 O v 220 OVER NSk
Ty T T Ty T T Ty T T Ty T Ty 3 ”””” Ty T Ty 3 ”””” Ty 3 ”””” T VE=11 SKEW = 76 DEGREES
| | | 415 530 535 630 45 110 1:5
SR S A S D T O A O O O O O O O O O s s
EB2-A | EB2-B
2/ S S e DO GG DB+ QB e i R
| 18" RT i i 37 RT | | |
715 ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ ’E’X’/ST/NJG"G’RODN’DL’[/NE ”””””” i""""L"""’l’"""J"”""L”””’ii""””: ””””””””””””””” i ””””””” F) ”””””””” T"’EL ””””””””” i””””L”””’iiﬂst
_____________________ BRI S U T N B L U
T Tk Pt et st e i v~ ’1’-”—"—"—’3--r:j::(j}}:*t% i’;’j;’f’f’}’_{’i’ ”””””””” e S B
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 —ROADWAY EMBANKMENT @_EK | : @_E 3 ‘ RN 3 ‘ 3
| | | | | | | | | | | | | 0 | o | | LN | | |
e s s St s R R S S S S SOFT TO STIFF MOIST, Fif RED- BROWN, CHICLAYEY SILT AT
[FPUR N N N U N U N SN SO S N SR NN U S S A NLD@lEi}SILTYLCLALY ff ©- A5 IS
| R | L | So
,695,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,tté,,,,,,,,,,,,,,,,,,,i ,,,,,,,, - t ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 695__
@©—h Dk
0 SO AU SUS SUUU SN UUUUNS SUUU SV UUUURN AUV VU UUUUNS SUUUUN SV UUUURNS SUUUU SUUUN DUURRNES U0 1 I AU DUUURN AU U0 5 RS U U BUUS SUUUN SUNU BUSURS 690
N B
R - O
2 S S S R S S S S S SO A S SR d._____;__ﬂ,_____‘h N ‘__,‘___;_,_,_L,_t:j‘ e e e e e e e} 685
-TRIASSIC RESIDUAL- OMNE. © =ARTIFICIAL FILL- |
B8O I_OQSE TQ \/ERY DENSCg \‘“\A\\ SIJEE,,,T,Q,,,H,,AB,D,,MQ',S,,T,,B,E,D:,,,,,,,,,,L,aao,,
- L /14@/37 N 1 K BROWN, FINE SANDY! SILT (A-4) ‘
N sy e ST JAND CLAYEY SILT (A-5) |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Tl T N e e L e
| | | | | | | | | | | | | | | | | A A . -
| | | | | | | | | | | | | - BROWN-GRAY,SILTY A A GO | TRIASSIC ‘RESIDUALl |
708 NSUUS WUN VORI NSNS NN PO USRS NS SRS SUTS NUUSR SRRSO SRS NOSSN NS S 2/”LF'NEL .?2”74TOCOARSESAND(A—Z—ZDLszo
| | | | | | | | | | | | | T T T T D T T T T T IOO/OB ";; __f__:__f__f__}__f__]
665 3,,,,—,WEATHERED,RQC,K:,,,,,;,,,,,3 ,,,,,,,, U —H4 ... ~WEATHERED ROCK- .. . i e65
... TRIASSIC 7. 1100/0- 2: 1 TRIASSIC ¢ 0
880, SANDSTONE LT SANDSTONE. e
@ ROADWAY EMBANKMENT MEDIUM DENSE MOIST GRAY A ; § I~ N o7 > A A A S SR S
R EAGRRTC TEELEERTL EEREERRY EERELERS S R S Y FH\fE SAND*{*AJQ—félf}ffffffﬁ ffffffff BT ffffffff BT R R R b 655
. . TRIASSIC RESIDUAL MEDIUM STIFF, MOIST, RED BF?OWNP ‘ 22+96 48 ‘ ; ; ; ; ; ; ; ; ; ; ; ; .
S i ””””” FINE SANDY Sﬂ_TW(A’"ZU ””””” o L o L A e T e e e e
| ‘ | —L— GROUNDLINE ALONG END BENT 2 SKEW TAKEN! FROM ROADWAY DESIGN FILES
,,,,,,,1,,@,,WEAT,H,EBEP,BQEK,,,,,TB'A§§!9,,§AN,D§IQ,NE,,,,,,,,‘,,,,,,,,k,,,,,,,1,,,,,,,,‘,,,,,,,,L,,,,,,, I PROVIDED BY NCDOTON_DATE 120916. INFERRED STRATIGRAPHY IS DRAWN |
‘ o L_ 3 THROUGH THE BORING, WITH BOTH PROJECTED ON THE CROSS SECTION.
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NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/13/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 46066.1.1 | TP B-5352 | couNTY ROCKINGHAM | GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. EB1-A STATION 21+37 OFFSET 19 ft RT ALIGNMENT -L- 0HR. 40.6
COLLARELEV. 7085 ft TOTAL DEPTH 63.8 ft NORTHING 980,858 EASTING 1,726,298 24 HR. 44.4

WBS 46066.1.1 TIP B-5352 COUNTY ROCKINGHAM GEOLOGIST K. Plummer/M. Brewer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. EB1-B STATION 21+42 OFFSET 35ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 708.6 ft TOTAL DEPTH 63.6 ft NORTHING 980,864 EASTING 1,726,314 24 HR. Caved 28.5

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016

DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 02/23/17 COMP. DATE 02/24/17 | SURFACE WATER DEPTH N/A DRILLER D. Tignor START DATE 02/15/17 COMP. DATE 02/16/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. () DEPTH (f) (ft) 0.5ft | 0.5ft [ 0.5ft 2|5 5|0 7|5 100| | NO. |/voll &
710 | 710 |
T |- 708.5 GROUND SURFACE 0.0) + |- 708.6 GROUND SURFACE 0.0)
7075 T 1.0 - - F- Asphalt (1.0") 1.0 707.7 + 09 S — 5 - - J - - 073 Asphalt (0.7') — O
1 20 [ 1213 e /515 M ROADWAY EMBANKMENT 20 I . A M [l 7066 ROADWAY EMBANKMENT — -2
705 | 7050 [ 35 A o Medium Dense, Gray, Silty Fine Sand j——'4 | 705 | 7050 [ 3.6 L t 3 Medium Dense, Gray, Silty Fine SAND |
T 4 4 4 ; ,/8 . Mt (A-2-4), with some gravel T 4 5 q o - MRS _ _ _(A2-4) withsome gravel _
1 L. ] ____ Stiff, Gray, Silty CLAY (A-7-6) 1 -y - L Loose, Tan, Clayey Fine SAND (A-2-6),
4 - : - [t Medium stiff, Gray-Red-Brown, Clayey SILT + 1 b 7016 _ _ _withtracegravel __ _ _ 79|
700 | 7000 T a5 - l- - t 2 (A-5), with trace wood fragments 700 | 7001 T a5 - t Stiff, Red-Brown, Fine Sandy SILT (A-4)
1 2 3 5 -q5 - Mk 1 7 6 7 Y M|
T Y Lo T S B L
T T\ L NFeees  _ _ _ __ _ _ _ __ _ ___ __ 120 T SR B L
695 | rosa T 125 Ty t Stiff, Red-Brown, Fine Sandy SILT (A-4) 695 | 6951 T 135 RN t
+ 3 B 7 - -&13- M 1 4 5 9 Y ML
+ -4 n + SR L
T - f - LEfe015 a0 T S N LFS-e916 o ___ 1109|
T A LN Medium Stiff, Brown, Clayey SILT (A-5) T R T LN Very Stiff, Red-Brown, Clayey SILT (A-5),
690 | go00 | 185 / . , , Llayey ’ 690 | 6901 185 . ’
(I o with some gravel L1 with some gravel
T 2 3 2 & | M KT g T 7 5 | 15 __&20\____ M|l
T . \'\\'\' ST Ltor T ol Tl L1,
+ | T~ - | N-eses 220 T T TN LN 6866 . _____ _ 220
T IR B PR = ARTIFICIAL FILL T - T 3 ARTIFICIAL FILL
685 6850 235 3 193703 =~ = — Hard, Tan, Silty CLAY (A—7-6), with little 685 6851 235 21 52 75 Hard and Stiff, Dark Gray—Brown, Fine
T ' S BRI B oF - T R B > L M Sandy SILT (A-4), with trace to litt |
100/0.8% gravel = andy (A-4), with trace to little grave
I I I B T R IS dal ,
T .- ",'/"' st \ 6_12_\_Hig_hg N-Values due to Gravel/Boulders 27.0] T Tl =" - Higher N-Values due to Gravel/Boulders
680 | 6800 | 285 =1 - 1 Medium Dense, Tan, Silty Fine Sand 680 | 6801 | 285 - - ) i
T 20 8 4 P 1 (A-2-4), with some gravel T 6 9 2 e | ... M Possible Boulder Fgelzgtresent from 22 to 42
iR . oL R iR L L TN— ... L. .
+ h R 1L 676. Possible Boulder Fill present from 32.0 + N - - - -
675 | g750 | 335 N T T Ty L L A7 Lers | 6751 T aas T~
3 25 36 — Hard, Gray, Silty CLAY (A-7-5), with high 5] 74 126701 = M
T \"58'\ | B gravel T ' * 100/0.8
4 N EE L 4 LR
T TG B Possible Boulder Fill present from T
670 | 700 T 385 N [ - 670 | 6701 ] 385 N
1 100/0.4 .. . 100/0.4 i 1 60/0.1 R
-+ - - - - - - - -+ - - - - - /.C’ T
T e e o Fee6s5 _ _ _ _ _ ___ __ _ ____ _ __ 40 T SR 8666 _ _ _ __ _ _ _ __ _ __ _____ 420
+ B T T T = TRIASSIC RESIDUAL T - Very Stiff, Brown-Gray, Fine Sandy Silty
665 | 6650 | 435 H - . 665 | 6651 | 435 - ) h
T 7 7 3 7 Y I el Stiff, Red-Brown, Clayey SILT (A-5) T 5 9 10 o M CLAY (A-7-5), with trace mica
1S BN yN 1S v |-
N
4 TN ‘ests 4790 + -1 eele A7
T TN - Very Dense, Gray, Silty Fine SAND (A-2-4), T T TRIASSIC RESIDUAL
660 | aB00 | 485 5 5 =5 - with trace mica 660 | 66011 485 v 5 8 “ M Very Stiff, Brown-Orange, Fine Sandy SILT
T+ -‘759‘ - - T - | 23- - - - (A-4), with trace mica
I SR I B I s
655 | 6550 | 535 I 655.0 535 | 655 | 6551 | 535 I 655.1 53.5
1 100/0.4 _ 100/0.29 WEATHERED ROCK 1 100/0.4 . 100/0.4 WEATHERED ROCK
! 1 Brown, (TRIASSIC SANDSTONE) 1 . Brown-Gray, (TRIASSIC SANDSTONE)
650 | g500 | 585 o 650.0 585 | 650 | A501 | 585 o ®
T 6070.1 600,19 NON-CRYSTALLINE ROCK T 100/0.2 _100/0.2
1 (TRIASSIC SANDSTONE) 1
T 6465 o e20 T
T WEATHERED ROCK T SR - 6451 635
845 bado S [0} TE, 6447 (TRIASSIC SANDSTONE) 638 |-645 6451 T e VK 60/0.19 K NON-CRYSTALLINE ROCK
1 L Boringv'&errPrinatngat IlE(I((e_\lf?\)tizrégﬁé.Y ftIn 1 L (TRIASSIC SANDSTONE)
| 1 L eathered ~oc 1 L Boring Terminated with Standard
+ - SANDSTONE) + - Penetration Test Refusal at Elevation 645.0
—+ — —+ — ft In Non-Crystalline Rock (TRIASSIC
1 - 1 - SANDSTONE)




GEOTECHNICAL BORING REPORT SHEET 10

BORE LOG

WBS 46066.1.1 | TP B-5352 | COUNTY ROCKINGHAM | GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B1-A STATION 21+82 OFFSET 16 ft RT ALIGNMENT -L- 0HR. 57.5
COLLARELEV. 7022 ft TOTAL DEPTH 586 ft NORTHING 980,904 EASTING 1,726,293 24 HR. 415

DRILL RIGHAMMER EFF./DATE F&R3495 CME-55 80% 02/16/2016 | DRILLMETHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 02/24/17 COMP. DATE 02/27/17 | SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/13/17

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5f [ 0.5f [ 0.5 | |0 25 %0 75 1001 | NO. | /Mol G | Elev.@ DEPTH (it)
705 I
T [ 702.2 GROUND SURFACE 0.0
7012 T 10 I My ROADWAY EMBANKMENT
700 I WOH[WOH[ 1 ‘1 M Very Soft to Medium Stiff, Red-Brown, Fine
- Sandy SILT (A-4), with trace mica and
6987 + 35 - - -
T T > 3 b - M ||: some gravel
1 1 L
695 T 1 LEsrees2  _ _ _ _ __ _ _ _ _ __ _ __ _ 10|
T LN Medium Stiff, Red-Brown, Clayey SILT
6937 + 8.5 > vy vy \‘ T M lI: (A-5), with trace mica
T -4 - - ;
1S % - v
690 I A L NFe02 ___ ______________ 120
688.7 L 13.5 —\ t Medium Dense, T/ira_glayey Fine SAND
T 8| 8 | 7 .. )1 5 M (k3 (A-28)
+4 - - - |_ : >
685 T / . |~y 6852 ____ ____ _ _ _ _ __ 170
T T ARTIFICIAL FILL
e < B Sl Stiff, Gray, Silty CLAY (A-7-6), with trace
1 i ?19 root fragments
680 T b 0802 _ _ _ _ __ _ _ _ ________ 29
T 1 Medium Stiff, Red-Brown, Fine Sandy SILT
678.7 + 23.5 > 3 5 + ) (A-4), with trace mica
T -5 -
675 + . 2 — gionT i, S and Sof, Red-Browi. - ]
T edium Stiff, Stiff and Soft, Red-Brown,
673.7 + 28.5 1 5 3 Q1 T Clayey SILT (A-5), with trace mica
T 5 -
1 A
670 I \
6687 + 335 N
1 4 6 8 - } ”
665 I A
6637 + 385 7/ -
T2 e
660 T ! -
T
658.7 + 435 SR IR —— s VN 435
1 30 [70/0.2 . e .- - 100/0 7“ P77/ WEATHERED ROCK
+ - Red-Brown, (TRIASSIC SANDSTONE)
655 I
653.7 + 485 .- -
T 700702 - 100/0.29
650 I
6487 + 535 “ e Z=1 648.7 53.5
1 60/0.1 .60/0.1 = NON-CRYSTALLINE ROCK
+ - - = Brown, (TRIASSIC SANDSTONE)
645 T o =
| 6437 + 585 - = 6436 58.6
T 60/0.1 6010191 L Boring Terminated with Standard
—+ - Penetration Test Refusal at Elevation 643.6
T - ft In Non-Crystalline Rock (TRIASSIC
-+ — SANDSTONE)




NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/13/17

GEOTECHNICAL BORING REPORT
BORE LOG & CORE LOG

SHEET 11

WBS 46066.1.1 | TP B-5352 | COUNTY ROCKINGHAM | GEOLOGIST K. Plummer/M. Brewer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B1-B STATION 21+89 OFFSET 35 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 696.0 ft TOTAL DEPTH 68.7 ft NORTHING 980,911 EASTING 1,726,312 24 HR. 27.0

WBS 46066.1.1 TIP B-5352 COUNTY ROCKINGHAM GEOLOGIST K. Plummer/M. Brewer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B1-B STATION 21+89 OFFSET 35ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 696.0 ft TOTAL DEPTH 68.7 ft NORTHING 980,911 EASTING 1,726,312 24 HR. 27.0

DRILL RIG/HAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 02/16/17 COMP. DATE 02/22/17 | SURFACE WATER DEPTH N/A DRILLER D. Tignor START DATE 02/16/17 COMP. DATE 02/22/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH —TomTomrl o 25 5 S \ o SOIL AND ROCK DESCRIPTION CORE SZE NQ2 TOTRA::I RUN 501t S—
(ft) : : : - Mol| G| ELEV. Gt DEPTH (t RUN DRILL L
' ' ' = = E'(-ftE)V ELEV DE(%TH R(%N RATE [REC [RAD SoaP- RECTRED| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘9 % ) % % | G| ELEV. () DEPTH (ft)
700 | 632.4 Begin Coring @ 63.6 ft
1 K 6324 + 636 | 5.0 1:45 [(2.3)](0.4) Moderately to Moderately Severely Weathered, Moderately Hard to 63.6
1 L 630 T ;88 46% | 8% Medium Hard, Red-Brown, (TRIASSIC SANDSTONE), with Very Close
057 I os [ 696.0 GROUND SURFACE 0.0 1 130 Fracture Spacing
695 T won T 11 I M - ROADWAY EMBANKMENT 627.4 T 68.6 1:45 68.6
1 [\ ] 694.0 _ Very Soft, Brown, Fine Sandy SILT (A-4), ,_ _20] T N=60/0.1 Boring Terminated with Standard Penetration Test Refusal at Elevation \—88.Z/
6925+ 35 | W LN _\\_ ____with trace mica and little gravel I B 627.3 ft In Non-Crystalline Rock (TRIASSIC SANDSTONE)
+ 2 2 4 g " - M t\— Medium Stiff, Brown-Gray-Orange-Tan, 1 |
690 4 A I_\— Fine Sandy, Silty CLAY (A-7-5) 1 L
T T N T -
6875 T 85 1. t\- 1 L
T 2 3| 4 1. - M N I C
1 . L N-
685 I ! CNC 1 i
4 : . L] 6840 _ _ __ ____ __ __ _ _ _ __ ____________ 120 T r
41 Ao L ARTIFICIAL FILL T u
6825 F 13.5 3 3 7 .. M :_ Medium Stiff to Very Stiff, - =
1 9 . N- Tan-Orange-Brown, Fine Sandy, Silty CLAY T B
680 1 \ N— (A-7-5), with trace mica and trace gravel 1 r
1 S N I -
6775 T 185 s N 1 L
T 3 4|6 © &1 M KN I C
1 . @10 N-
675 I \ N 1 i
T N N I N
6725 T 235 Y N 1 L
+ 5 [ 10 | 13 - - -¥23- - - M ON T i
1 . .e23 N-
670 I h v N 1 L
T S N- 1 L
6675 T 285 ST N 1 L
T T8 [ 10| ang M KN I C
1 .. N-
665 I / N 1 i
4 2 T n| 6640 _ _ _ _ __ __ __ __ __ __ __ ____ ________ 320] T r
1 S BN TRIASSIC RESIDUAL T -
662 5 I 335 1 1 1 / W XN Very Loose, Brown, Clayey, Silty Fine T —
1 .2 . L SAND (A-2-6), with trace mica T 5
660 I | o 1 L
T |- - - B 1 L
6575 T 385 | I R B | [ 657.5 38.5 4 -
+ 100/0.5 AR -~ 100/0.5® WEATHERED ROCK 1 L
655 T T - Gray-Red-Brown, (TRIASSIC 1 L
T SANDSTONE) 1 C
6525 T 435 & I L
1 60 [40/0.1 T 100/0.6 I I
650 I + -
6475 T 485 Ce e d I L
T 100/0.4 - 100/0.2 1 |
645 1 o T 3
I 6425 T 535 I L
T+ 100/0.3 - 100/0.3T 1 -
640 I o T -
6375 T 585 I L
T 100/0.4 - 100/0.2+ 1 |
| 635 I o T -
| 6325 T 635 e 635 T -
T 60/0.1 - -60/0.1 NON-CRYSTALLINE ROCK 63.6 1 L
630 T S Red-Brown, (TRIASSIC SANDSTONE) 1 i
6274 T 686 s L A 68.6 I r
T 60/0.1 60/0.1 6273 / Boring Terminated with Standard 687 + -
T r Penetration Test Refusal at Elevation 627.3 + o
T B ft In Non-Crystalline Rock (TRIASSIC T -
I C SANDSTONE) T -




Bridge No. 131 on -L- over NSRR Sheet 12

WBS - 46066.1.1 TIP No. - B-5352

ECS Southeast Project No. 08: 11981
Rock Core Photographs: Boring - B1-B — Station: 21+89 Offset: 35’ RT

Begin Run 1 E L e

63.6 feet

- ¥ EndRun1
! 68.6 feet

SCALE IN FEET



NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/25/17

GEOTECHNICAL BORING REPORT
BORE LOG & CORE LOG

SHEET 13

WBS 46066.1.1 | TIP B-5352 | COUNTY ROCKINGHAM | GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B2-A STATION 22+63 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 700.9 ft TOTAL DEPTH 63.6 ft NORTHING 980,984 EASTING 1,726,290 24 HR. 29.0

WBS 46066.1.1 TIP B-5352 COUNTY ROCKINGHAM GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B2-A STATION 22+63 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 700.9 ft TOTAL DEPTH 63.6 ft NORTHING 980,984 EASTING 1,726,290 24 HR. 29.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 80% 02/16/2016

| DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 80% 02/16/2016

DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 02/27/17 COMP. DATE 02/28/17 | SURFACE WATER DEPTH N/A DRILLER D. Tignor START DATE 02/27/17 COMP. DATE 02/28/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LfItE)V RIVE DE(ft)TH : B " o v s SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TO1F;AI'\_I RUN 10.0 ft o
(0 0.5ft | 0.5ft | 0.5t NO. | /woll o | Eev. DEPTH (/ RUN DRILL L
' : ' o = E(Lf'f)v ELEV DE(thf)TH R’(%’t;“ RATE [ REC [ ROD Sor REC ['Rab o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % ) % % | G | ELEV. () DEPTH (f)
705 | 647.3 Begin Coring @ 53.6 ft
1 K 6473 1536 [ 2.0 [2:11511.0[ (2.0) [ (1.8) 9.4) | (6.1) I” 647.3  Moderately Weathered to Very Slightly Weathered, Hard to Very Hard, Dark 53.6
1 | 645 | 6453 T 55.6 2:30/1.0 {100% | 90% 94% | 61% B Gray, (METAGRAYWACKE & CONGLOMERATE), with Very Close to Close
| L T 3.0 | 21011.0 [\30) | (1.7) B Fracture Spacing
7009 00 700.9 GROUND SURFACE 0.0} T 2:00/1.0 100% | 57% B
700 T 1 1 1 * M LN ROADWAY EMBANKMENT 6423 T 586 2:00/1.0 i GSI =40to 55
1 R Lol Very Soft to Medium Stiff, Red-Brown-Black, T 5.0 [2:00/1.0 | (4.4) | (2.6) r
6974 T 35 v ||:\‘-_ Clayey SILT (A-5), with trace gravel 640 T ggg; 1 8 88% | 52% o
I .. vl : .
1 ! 3 3 o ML T 1:45/1.0 3
695 1 | Ltv] 637.3 T 63.6 2:40/1.0 I~ 637.3 63.6
1 d. .. LN T N=60/0.0 r Boring Terminated with Standard Penetration Test Refusal at Elevation
41 q- - Lol T B 637.3 ft In Non-Crystalline Rock (METAGRAYWACKE & CONGLOMERATE)
6924 T 85 e —=+ -
1 23] +7 . M fel 1 C
690 1 L] T I
T [ N T :
6874 T 135 - ti:- —=+ -
i NEERIE S M KT 1 i
685 1 L tel T o
1 Il . LX) esso 179 T i
41 S PO N ARTIFICIAL FILL T B
824 3 185 4~ 1+~ 1+ ) * ) v kk Stiff, Red-Brown-Orange, Clayey SILT (A-5) T ~
9 i T 3
680 __: v vl T o
1 . “ . 6189 _ _ _ _ . ______ __ 220 I C
41 B S TRIASSIC RESIDUAL T B
6743238 4+ 11— S 6769 Stiff, Orange, Fine Sandy SILT (A-4), with __24.0 T -
1 . @13, M some mica T N
675 N - T o
-T < Medium Dense to Very Dense, Tan-Brown, 1 L
T TN Silty Fine SAND (A-2-4), with some mica 4 L
6724 T 285 R Y v —=+ -
+ 6 | 21 | 3% || - | T - 1 L
1 o [ess M
670 I | 1 L
6674 1 335 R IR I S 666.9 34.0 T -
I 5| % |2 T T T oo ® WEATHERED ROCK T C
665 4 : Tan-Gray, (TRIASSIC SANDSTONE) T C
6624 T 385 R T -
+ 00/0.4 *100/0.49 T i
660 I e T -
6574 T 435 s - I -
+ 00/0.9 - 100/0.29 - 1 i
655 I S o 1 -
6524 T 485 s - I -
+ 100/0.2 - 100/0.29 - 1 L
650 I S o 1 -
T Z ’_ -+ -
647.4 T 535 T e JT 6474 53.5 4 L
T 60/0.1 - -60/0.1 - 647.3 NON-CRYSTALLINE ROCK 536 1S L
645 T C e - Dark Gray, (METAGRAYWACKE & 1 L
T B CONGLOMERATE) 1 L
640 T B T -
6373 T 636 oo &_ - 637.3 63.6 — —
T 60/0.0 60/0.0 r Boring Terminated with Standard T -
T r Penetration Test Refusal at Elevation 637.3 T -
T B ft In Non-Crystalline Rock T -
T r (METAGRAYWACKE & CONGLOMERATE) T o




Bridge No. 131 on -L- over NSRR Sheet 14

WBS - 46066.1.1 TIP No. - B-5352

ECS Southeast Project No. 08: 11981
Rock Core Photographs: Boring - B2-A — Station: 22+63 Offset: 17’ RT

Begin Run 1

53.6 feet

Begin Run 2

4
55.6feet | § EndRun13
' 58.6 feet
_:__EndRun3
63.6 feet

SCALE IN FEET



NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/25/17

GEOTECHNICAL BORING REPORT SHEET 19
BORE LOG
WBS 46066.1.1 | TIP B-5352 | COUNTY ROCKINGHAM | GEOLOGIST K. Plummer
SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. B2-B STATION 22+69 OFFSET 36 ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 699.6 ft TOTAL DEPTH 68.6 ft NORTHING 980,991 EASTING 1,726,308 24 HR. 28.0
DRILL RIG/HAMMER EFF./JDATE F&R3495 CME-55 80% 02/16/2016 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 02/14/17

COMP. DATE 02/14/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LftE)V ELEV DE(th’)TH o 2 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 0.5t i . . NO. |/Mol| G | ELEV. () DEPTH (ft)
700 . PPN |_699.6 GROUND SURFACE 0.0
Rt 1 1 2 *3 - - M ROADWAY EMBANKMENT
1 R 6976 __Soft, Red-Brown, Fine Sandy CLAY (A6) 20|
6961 1 a5 [ Medium Stiff, Red-Brown, Fine Sandy SILT
695 1 2 2 3 _‘:- - M (A-4), with trace mica
1 N. ..
T - 6926 _ __ _ _ _ _ __ __ _ _ _ _ _ __ _____ _10]
6011 T a5 i T Stiff to Medium Stiff, Red-Brown, Clayey
7 R SILT (A-5)
690 T 6 6 * 1 M
1 1
1 .
6861 1 135 b
685 T 2 7 4 s M
~
T S B 6826 __ __ _ 170
6a11 T 185 - \-\ - .- ARTIFICIAL FILL
680 T 18 33 59 SN ‘T-“- . M Hard, Red-Brown, Fin_e Sandy, Clayey SILT
1 L U
T PRIy PN Ll - 6766 __ __ _ 230
o5 OB | - 1 - TRIASSIC RESIDUAL
-T 122 M Stiff, Tan, Fine Sandy SILT (A-4), with trace
T LR o S R mica
T SN R 6726 __ __ __ 210
6711 T 285 - \\-\ R V Very Dense, Tan, Silty Fine to Coarse SAND
670 T 25 3 33 .o \-\,.7-6 M (A-2-4), with little mica
1 ... 7]
1 e 76 _ _ ___ _____________ 320
6661 T 335 A Hard, Tan-Gray, flne Sandy SILT (A-4), with
665 1 10 | 20 | 34 fu M race mica
+ L. 662.6 37.0
6611 T 285 .- R WEATHERED ROCK
660 T 00/0.2 " 100/0.29 Tan-Graé/ Atﬁ Blsa_% ,\(lgzlAssm
6561 | 435
655 T 100/0.2 100/0.29
6511 | 485 o ® 651.1 485
650 T 60/0.0 60/0.0 r NON-CRYSTALLINE ROCK
1 | Black-Tan, (METAGRAYWACKE &
1 B CONGLOMERATE)
6461 | 535 :"“ :
645 T 6070.1 60/0.1 C
6411 | 585 e r
640 T 60/0.0 60/0.0 C
6361 | 635 o B
635 T 6070.1 60/0.1 C
6311 1 685 el E=2 6310 68.6
1 60/0.1 60/0.1 - Boring Terminated with Standard
4 L Penetration Test Refusal at Elevation 631.0
1 | ft In Non-Crystalline Rock
4 o (METAGRAYWACKE & CONGLOMERATE)




NCDOT BORE DOUBLE B5352_GEO_BORELOGS.GPJ NC_DOT.GDT 4/13/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 16

WBS 46066.1.1 | TP B-5352 | couNTY ROCKINGHAM | GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. EB2-A STATION 22+99 OFFSET 18 ftRT ALIGNMENT -L- 0HR. 50.2
COLLARELEV. 7119 ft TOTAL DEPTH 54.8 ft NORTHING 981,020 EASTING 1,726,289 24 HR. 395

WBS 46066.1.1 TIP B-5352 COUNTY ROCKINGHAM GEOLOGIST K. Plummer

SITE DESCRIPTION Bridge 131 on US 220 Bypass over Norfolk Southern Railroad GROUND WTR (ft)
BORING NO. EB2-B STATION 23+08 OFFSET 37 ftRT ALIGNMENT  -L- 0 HR. 47.0
COLLARELEV. 711.9ft TOTAL DEPTH 54.3 ft NORTHING 981,030 EASTING 1,726,307 24 HR. 39.0

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3495 CME-55 80% 02/16/2016

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 02/23/17 COMP. DATE 02/23/17 | SURFACE WATER DEPTH N/A DRILLER D. Tignor START DATE 02/13/17 COMP. DATE 02/13/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | Elev. ) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
715 | 715 |
1 [ 7119 GROUND SURFACE 0.0 1 [ 7119 GROUND SURFACE 0.0
7109 ] 10 T (L7109 ASPHALT (1.0") 1.0 7105+ 14 T CIHl_7109 Asphalt (1.0") 1.0
710 18110 3 [ [ 7099 2.0] [ 710 [
-+ —-—-‘10 M ] ROADWAY EMBANKMENT -+ 21 9 3 —#12 e ROADWAY EMBANKMENT
7083 T 26 VAP T Medium Dense, Gray, Silty Fine SAND i 2083 T 16 . Pl ‘—:j, 708.9 1 Medium Dense, Gray, Silty Fine SAND  ,— 30
+ WOH[ 2 2 /- - Y (A-2-4), with trace to little gravel + 1 2 2 /- - - - N (A-2-4), with little gravel
Q@ ML te | ' M |Lte Vo P I g
T T N | Soft, Red-Brown, Silty CLAY (A-7-5), with | T T KA Soft to Medium Stiff, Red-Brown, Clayey
705 I : . CIL o _ _ _ _ tacegravel _ _ __ _ 705 I E T Chel SILT (A-5), with trace gravel
20341 85 r- txll/_ Soft to MedlumSS"t_l_fl_f,(iiaé:I)—Brown, Clayey 7023 T 86 P ||:\IJ/_
1 2122 | e M 1 2133 o . M (R
s |- . Ll s 1. .. Ll
700 I | CR 700 I f CR
sons T 15 . il 6982 T 136 1 m
I 21 2|2 ||da: M el I NN LY M (el
1 L. N 1 do L
695 1 | L tel 695 1 | L te]
NN | NN
6934 T 185 'l T tl}_ 6933 T 186 NI tl}'_
1 2124 o MR 1 NN *5 . ML
1 A el 1 T Lfel
690 4 \ . ~f e899 - 220] | 690 4 | L
ag8 4 T 935 R N IE\_ Stiff, Red-Brown, Silty CLAY (A-7-5) aega T 236 g- . t_l/'_
I R L == - - N
I e bis. M T S 3|4 *7 i M (CheL
1 N L N- 1 Y LN
685 I | LNl 6849 _ _ _ _ _ __ _ __ ___ ___ 2r0| | 685 I \\ el esao 219
4 - - TRIASSIC RESIDUAL 4 R R & ARTIFICIAL FILL
6834 1 285+ — 1711 - J' ) " Medium Stiff, Red-Brown, Fine Sandy SILT g & 833 L 288 L 11| -\ .. Stiff, Brown, Fine Sandy SILT (A-4), with
1S 7. (A-4), with trace mica * 1S - @10 . M trace mica
+ |- - Loose, Brown, Silty Fine SAND (A-2-4), + - - N
680 T I with trace mica 680 T ™ 60 Clavev SITT (AB) with ™ 32.0]
a784 T 335 AL 6783 T 226 . ~\.‘ I I Hard, Red-Brown, Clayey SILT (A-5), with
¥ 15 1 55 145/0.1 -|..._-__.......__._......_-_._....a 34.0 + 9 9 57 ' - - - M trace gravel
I 000 WEATHERED ROCK I A N I
1 I Tan, (TRIASSIC SANDSTONE) 1 LA ..
675 1 6749 _ _ _ T T T 3ol |L675 1 1 . 674.9 37.0
4 | R TRIASSIC RESIDUAL 4 . . R A TRIASSIC RESIDUAL
6734 1 385 10 12 18 P v Medium Dense, Brown, Silty Fine SAND 673.3 1 38.6 10 20 v B e Ay V Very Dense, Tan-Brown, Silty Fine to
1S +30 - (A-2-4), with trace clay 1S - Q64 Coarse SAND (A-2-4), with some
670 1 [~ M 670 + - - M gravel-sized rock fragments
T T |
6684 T 435 l_-_ I I |- i 668.4 43.5 6683 T 436 o as] 668.3 43.6
T 100/0.4 R = 700/0.49 4 WEATHERED ROCK T 25 |7500.3 T oo e® 4 WEATHERED ROCK
T s = Tan, (TRIASSIC SANDSTONE) T N e = (TRIASSIC SANDSTONE)
665 I ¥4 665 I .
Kz 7=
6634 T 485 Y 6633 T 486 S v
T 40 [60/0.2 " oi07® éﬁ T 30 [70/0.2 " odo7 ,’:ﬁ
T L Y4 1 S v
660 1 ?j 660 1 ?j
6584 T 535 ’»f’ g 6583 T 536 o 7-4‘,,!
T 20 43 [57/0.3 st iy 74 6571 54.8 T 55 |45/0.2 —00/0.7 &4 657.6 i i i 54.3
T 100/0.8 r Boring Terminated at Elevation 657.1 ft In 1 ’ r Boring Terminated at Elevation 657.6 ft In
Weathered Rock (TRIASSIC
A | Weathered Rock (TRIASSIC A | SANDSTONE)
1 i SANDSTONE) T B




PROJECT REFERENCE NO. | SHEET NO.

B-5352 17

SITE PHOTO

Photo No.l: View at End Bent 2 looking south (downstation) on -L- (US 220 Bypass)

Photo No. 3: View at End Bent 2 looking south (downstation) on -L- (US 220 Bypass)
over the Norfolk Southern RailWay
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Photo No. 2: View at End Bent Ilooking north (upstation) on -L- (US 220 Bypass)
over the Norfolk Southern RailWay
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