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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT :

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _40107.1.1(B—4949)

COUNTY _ CUMBERLAND

F.A. PROJ. BRNHS-095-2(103)40

SITE DESCRIPTION _BRIDGE NO. 61 ON -L- (US 30V/I-95 BUSINESS)

OVER CROSS CREEK

INVENTORY

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

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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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 VARIQUS FIELD BORING LOGS, ROCK CORES, AND SOW. TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIl. AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHMICAL 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 CONGITIONS 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 PURPQSES, 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 THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONOITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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J.R. TURNAGE

INVESTIGATED BY_O.B. OTI

CHECKED BY . C.-M. BRUINSMA
SuBMITTED BY__ N.T. ROBERSON
DATE APRIL 2011
LTS

() I,,'

e‘“"\‘t\ CAp?p %
WCENSE,

0
' 9, { )
¢,"/,y 40 %q\ “‘s
4y e\
T




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.
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SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

108 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1286, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

PODRLY GRADED)

WEL]L GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM_ - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

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

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOLD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

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

ADUIFER - 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,

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

VANE SHEAR TEST

0o

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

4S5 MINERALDGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, .
Ao a e ATH STERESCD PO 4D A5 SUBANGULAR, SUBROUNDED, OF ROUNDED. WEATHERED Z NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 109 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
L 6RAY, 2 m‘ LAERS.HGHY s — ————-—-NER SGICAL_COMPOSTTION ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL. CRYSTALLINE 577 577 | FINE TO COARGE GRAIN JGNEOUS AND METAMORPRIC ROCK THAT A s ENCONTERED, BUT WHICH DOES NOT NECESSARILY RISE O OR ABOVE THE
SENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS " MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS FOCR (R £72/7> /] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, .
CLASS. (< 357 PASSING #2000 (> 257 PASSING *208) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. Il v f?n?sféﬁggiggéSg:;f;-:;%mmm T —— CALCAREDUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
oROUP a3 a2 a4]65]|A6]A7]atnz]|A4ab COMPRESSIBILITY RB&CI(RJERT)ALLM CEDMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpe | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLASS. -4)a-2-5a-2-6a-2-7 ans]| A3 |Aa6a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ST INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
T T NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 A N COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD ;
SYMBOL e ORI HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T~ T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY QEC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIDED BY TOTAL
45 N = T LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
; PERCENTAGE _OF MATERIAL T SHERL PEDS. ETE
% PASSING SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: ?0 ﬁzg;g.aa CLAY ggg ORGANIC MATERIAL GRg!;LI!th sn’;o -,LZLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
51 S ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS W T ST 3 -
« 200 |15 Mx[25 Mx]10 wx|35 wxjos ux|35 mxl3s {36 e [as mnj36 mmios M SoiLs TRACE OF ORGANIC MATTER 2 -37 3 - 5% TRACE 1- 101 FresH e e e FIAY SHON SLIGHT STAINING. ROCK RINGS UNDER Qb *HE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 15 INCLINED FROM THE
e e S LIE 1o - 20 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPE o
LI0D LIHIT 48 vxlas iy [io et sn oo mx i lie mxjar ] gons wiTh MODERATELY DRGANIC 5-10% 12 - 204 SOME 20 - 35% q g HIN CLAY NGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONT
PLastic 0EX | 6 Mx | 8P o wx 1o mcli ey (12 e fio ex 1o mx{umn UMY | Cerre on vorLy | HIGHLY ORgeNiC vy 201 DY a0 AND ABOVE W sL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF | THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH. HORIZONTAL TRACE OF
OF A CRYSTALLINE NATURE.
x| MODERATE :
GROWP INDEX| @ ° ° Aux jow e Wi M ounts OF | ooras GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO L T o L e arcrT HAS BEEN DISPLACEMENT OF THE
vsu Teesfstoe Fracs T o oy or cavey | sy | cuaver ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR -
OF MAJOR [GRAVEL, 4D MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
TERIALS | e ([SAND| GRAVEL AND SaND | SOILS | SOILS y_ STATIC WATER LEVEL AFTER _24 HOURS
I 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 10 Zew PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA D) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED,SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Iy EXCELLENT TO GOOD FAIR 70 POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O“W’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PIOF A-7-5 SUBGROUP IS < LL - 3@ ; P1OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAH.
CONSISTENCY OR DENSENES' MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. RODK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
oaCTNESS On ATE O STRDARD FANGE OF UNCONFINED po ror sorve | MOD.SEV  AD CAN BE EXCAVATED VITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE sl PENETRATION RESISTENCE COMPREESIVE STRENGTH SQO;*SV:&LE';?;I;‘;TE?;J N‘RE’ GQ’Q r TEST BORING W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VAL!
SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
CENERALLY VERY LDOSE 4 SOIL SYMBOL P auser sorin O~ oPT NvALLE | (sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME S P SHELT -y RIDGE OR PROJECTION OF RDEK WHOSE THIEKNESS 15 SHALL COMPARED 70
e LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, -
MATERIAL MEDIUM DENSE 12 70 32 N/A ARTIFICIAL FILL (AF) OTHER ‘C:} CORE BORING @ED— SPT REFUSAL IFE_TESTED, YIELDS SPT N VALUES 2 180 BPE LENS - 4 BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) gE"SE oE 32 70 59 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DEN >60 e~ INFERRED SOIL BOUNDARY ™) MONITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE,
VERY SOFT 2 025 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED YO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 2.25 10 8.50 =7A7=  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, Y] PT N v < INTERVENING IMPERVIOUS STRATUM,
SI':ITEFEI‘;\?.Y Mﬁg;Lx’tTF STIFF ; Ig ?5 0.15 ;g ;.a SOl BounDAR INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MA eTwyet ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR scaT NCENTRATIONS. X
(COHESIVE) VERY STIFF 15 10 30 2704 v O israLation A5 o EXATLE, S. OUARTZ MAY BE PRESENT A3 DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025  DIP & DIP DIRECTION OF ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SI7E ROCK STRUCTURES @)  conE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAPJ - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 L SOUNDING ROD SEVERAL HARD BLDWS OF THE GEDLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 @42 025 0.075 0.053 v SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD g AEE'R“TCHEQP:Z,@EE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPPRED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER CORBLE GRAVEL e e sILT cLaY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST CODERATELY Con BE scmirc:en B e OR PICK. GOUGES OR GROOVES T 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR) (CoB.) ©R) 6L L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED .25 INCHES DEEP CAN BE ;
BLOR. GR. (CeE. Sb & 5D BT - BORW MICa. - MICACEOLS IR EATIETED O R B O o osiers PICs. B s LS DEEP e i}gx&mg POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 7 2.8 025 .05  0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT BY MODERATE BLOWS.
azE M. 12 a CGE. - COARSE ORG. - DRGANIC d MEDILM CAN BE GROOVED OR GOUGED ©.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANRARD "‘“‘;:“;;ﬁt,;?;"}52’5}2‘*;’5?,[‘,,253’5{?’.1?0&".cg a ﬁ%’@?&ﬁmﬁgf ) ::thk INTO SOIL WITH
. - SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE HAMM
SOIL_MOISTURE - CORRELATION OF TERMS il ?;‘Ex:ETT:EL on TEST . U ReTER TesT N v POINT OF & GROLOGISTS PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- - - THAN .1 FODT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE | GUIDE FOR FIELD MDISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY $5 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION B oL~ SILT SILTY ST - SHELBY TUBE FROM CHIPS 70 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
F - FINE . MALL, THI CORE_RECOY
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL1.~ SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(SAT. FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vgRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY
L LIoUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SENENTS WITHIN A STRATUM (EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
pLasTIC | | - o HIL = HIGHLY V - VERY RATIO FINGERNAIL. H ATA XPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING R
RaNGE - WET - o9 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED_ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (IS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
)
pLl 1 PLASTIC LIMIT DRILL UNITSE ADVANEING TOOLS: HAMMER TYPE: TERM SPACING e R THILKNESS BENCH_MARK: BL-3 (BL STATION 14+90.98)
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE B coorenic [T] manva VERY WIDE MORE THAN 10 FEET THICKLY BEDDED 15 - 4 FEET
oM_| OPTIMUM MOISTURE . cLAY BITS WIDE 3 70 10 FEET
SL_L SHRINKAGE LIMIT [ mosree MODERATELY CLOSE 170 3 FEET THINLY SEDDED 816 - 1.5 FEET ELEVATION: 90.55 _ FT.
[ e contmnuous FuieHT Auser CORE SIZE: CLOSE .46 TO 1 FEET VERY THINLY BEDDED .83 - 016 FEET
- DRY - © REQUIRES ADDITIONAL WATER TC 0 VERY CLOSE LESS THAN @16 FEET THICKLY LAMINATED 2.008 - 0.93 FEET NOTES:
ATTAIN OPTIMUM MDISTURE BK-51 - 8 HOLLOW AUGERS D'B ) THINLY LAMINATED < 0.208 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS D_N INDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX P1) DRY STRENGTH [ vunc.-careioe serTs
NONPLASTIC @5 VERY LOW [ cve-sse g FRIABLE RUBBING WITH FINGER FREES MUMEROUS GRAING:
LOW PLASTICITY 815 SLIGHT W cesns [ v/ ovancer TR (L GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM ™
PORTABLE HOIST TRICONE_3_3/8*STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH U 0 % oD AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR . CME-550X SOUNDING ROD INDURATED GRAING ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core ar DIFFICULT T0 BREAK WITH HAMMER,
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SITE PLAN
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 9

NCDOT BORE DOUBLE B4949_GEO_BH.GPJ NC_DOT.GDT 04/14/11

WBS 40107.1.1 I TIP B-4949 I COUNTY CUMBERLAND I GEOLOGIST Oti, O. B. WBS 40107.1.1 TIP B-4949 l COUNTY CUMBERLAND GEOLOGIST Ofi, O.B.
SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 23+90 OFFSET 55 ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-B STATION 23+90 OFFSET 64 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 9291t TOTAL DEPTH 64.0 ft NORTHING 474,786 EASTING 2,041,011 24 HR. 5.0 COLLARELEV. 88.4ft TOTAL DEPTH 54.0 ft NORTHING 474,710 EASTING 2,041,102 24 HR. 10.1
DRILL RIG/HAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005 IDRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Dixon, D. W. START DATE 01/19/11 COMP. DATE 01/19/11 | SURFACE WATER DEPTH N/A DRILLER Dixon, D. W. START DATE 01/24/11 COMP. DATE 01/24/11 SURFACE WATER DEPTH N/A
DRIVE ) L DRIVE y L
ELﬂEV RIVE DEth,TH BLOW COUNT BLOWS PER FOOT savp. | 5 SOIL AND ROCK DESCRIPTION E(Lfgv RIVE DE(;)TH BLOW COUNT BLOWS PER FOOT SAMP c SOIL AND ROCK DESCRIPTION
® | “q | ® |osit|ost|osr]|0 25 50 75 100 | No. | Aol G | Eev.m DEPTH () () 0.5ft | 050 | 0.5 | |0 25 50 75 100/ | NO. | ol 6
95 | ) B
B B N RFACE . T - 88.4 GROUND SURFACE 0.0]
929 400 et *17 SS1 G§8XS1?A?_UPLA|N = I o : T Nggg‘?\;rAL PLAINS
914 T 15 a T AN N, SANDY SILT
+ ! TAN-BROWN, SANDY SILT (TERTIARY 859 1 25 R ,
9 | gaolag | 71817 @1g UPLAND SED'MENés) 85 T T 70 +1, M (TERTIARY UPLAND SEDIMENTS)
f8d 145 176 z ; L = 1 - "l : N 2 TAN-BROWN, SANDY CLAY 20
869 1 60 N $8-3 6.0 I Sl \ - :
g5 | 854 T 75 : ? 2 . 6\11 - SS-4 TAN-BROWN, SANDY CLAY 80 809 + 15 : - . .. * . y %
839 290 -t — | : -y | 100 I o :"'I. : % 284 100
824 T 105 . G . T il L A COASTAL PLAIN
oo Tiool 2| 2| 1 .- :‘,'25 SS-5 TAN, FINE TO COARSE SAND 759 1 108 DEE L % GRAY-BROWN, TO GRAY-GREEN,
80 70 () g Tl 75 T ] 73 1 16 R B S % CLAYEY SAND
794 T 135 A I 140 T AR M 55 (CAPE FEAR FORMATION)
779 1 150 160 16 :g X 21 D 556 TAN-BROWN, CLAVEY SAND oo I RN BN %
T 5 ol oo . 1 .. g
84 L A08 t—| - - e e oo TAN-BROWN, COARSE SAND WITH 709 1175 ) NG
75 | 740 .1 180 =64 SS-7 | M fog GRAVEL 70 I 6| 8] 8 ¢ M 8&
T 25 [ 20 | 19 et |- M B39 739 190 1 i Gl e
I ) ./’.3. DU R B I N GREEN-GRAY, CLAYEY, SILTY SAND I A - gg
0 | matest 1L /’ . " " 65 asq__ 28— 115 - ;ﬂ ' M %
T . :ﬁ_;_;: L . i 679 250 1 . !—1: sl 634 250
1 ) L oo N COASTAL PLAIN 1 R \ GREEN-GRAY, SANDY CLAY
o5 | 654 T 275 N RN T R s- GREEN-GRAY, SANDY CLAY o oot 1L o D L \
+ o0+ 7 . #‘4 — 5o 20% §__ (CAPE FEAR FORMATION) + *.a. . M %
1 e N I Ve N
T o1 %- 550 1 325 V- %
60 604 F 325 ] N 55 7 113 19 | N
=y 0|97 | 22 v N T 932 M N
T ° "39‘ \- T B A § 53.4 35.0
I 7 \: T s S GREEN-GRAY, CLAYEY, SILTY SAND
55 | 54 T ars .//. S_ o e fazal 1oL R D
T g1 @z, M \__529 100 T \"\. 1. M
I P ' GREEN-GRAY, SILTY SAND ' I I I .\;Z :
50 |..804 T 425 g5 [—489-p-425 10 | 20 | 26 o SN
T Tz 5 $5-10| M T $s M
1 25 . . R 11
T \' . T L
I Ll ON | 400 L a75 0ol
45 | 454 T 475 AN 40 T | 17 | 25
T 9 | 20 | 22 — %2 M T é‘44 M
1 . L 42,9 50.0 1 ) )
1 ) : e GREEN-GRAY, CLAYEY SAND T o ‘3
o 359 h2.5
404 T 525 e - -
40 =+ B[22 | 26 +48 SS111 M \— 3 T S M 344 - - - 240
I DR [ IR IO L 379 55.0 1 i Boring Terminated at Elevation 34.4 ft IN CP:
T o "":-:- \_ TAN AND GRAY, SANDY GLAY 1 B SILTY SAND (CAPE FEAR FORMATION)
a5 24 T 575 . e e . PO SR N IR n 4 L
pee = 17 30 41 W 72 8812 | 22% §:‘ __: :-
I . 7. N 1 i
1 A N I K
30 04 Oy 7,. : §_ 1 _
! T [ M NG 289 64.0 T N
1 B Boring Terminated at Elevation 28.9 ft IN CP: 1 L
[ 1 i SANDY CLAY (CAPE FEAR FORMATION) 1 K




NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10

WBS 40107.1.1 | TIP B-4949 I COUNTY CUMBERLAND I GEOLOGIST Oti, O. B. WBS 40107.1.1 TIP B-4949 | COUNTY CUMBERLAND GEOLOGIST Oti, O. B.

SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/I-95 BUS.) OVER CROSS CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft)
BORING NO. B1-A STATION 25+05 OFFSET 31ftLT ALIGNMENT -L- O HR. N/A| | BORING NO. B1-B STATION 25+05 OFFSET 31ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 490 ft TOTAL DEPTH 73.5ft NORTHING 474,859 EASTING 2,041,104 24 HR. 6.0| | COLLARELEV. 5231t TOTAL DEPTH 725 ft NORTHING 474,819 EASTING 2,041,151 24 HR. 8.0

DRILL RIG/HAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFFJ/DATE RFO0057 CME-550X 73% 12/06/2005

DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER Dixon, D. W. START DATE 02/17/11

COMP. DATE 02/23/11

| SURFACE WATER DEPTH N/A

DRILLER Dixon, D. W. START DATE 01/25/11

COMP. DATE 01/26/11 SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B4949 GEO_BH.GPJ NC_DOT.GDT 04/14/11

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT L
ELEV| ‘g gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV| gy [DEPTH] BLOW COU BLOWS PER FOOT SAMP. o SOIL AND ROCK DESCRIPTION
() ) 0 25 50 75 100 ) (M) 0 25 50 75 SCRIPTIO
(ﬁ) 0.5t | 0.5ft | 0.5ft ) / ) NO. MOl G ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft > A ) 100 NO. MOH G
50 | 55
49.0 GROUND SURFACE 0.0 T —
i COASTAL PLAIN I i
a70 T 20 GREEN-GRAY, CLAYEY, SILTY SAND, s s GROUND SURFACE 0.0
T I VA MICACEOUS S e e P I I S COASTAL PLAIN
45 + (CAPE FEAR FORMATION) 50 1L 6\98 SS-13 GREE(&%EAgé%II\%%Yﬁ%& )SAND
1 430 60 1 A
420 1 70 RED-BROWN AND GREEN, SANDY SILTY I N
4 T T 75 | 19 CLAY 45 4631 60 Lt AV
1 4 90
8.0
I 38.0 11.0 I - GRAY-BROWN, SILTY CLAY
az0 1120 GREEN-GRAY T0O RED-BROWN, CLAYEY 1 1
1 8 | 45 [55/0.4 SANDY SILT, MICACEOUS 413 1110 o)
35 A 40 1 10 16 25 ‘41 SS~14 M
. -+ - 1 - P
240 T 170 50 20 76 363 T 160 A PR R 36.3 16.0
30 T 30.0 190 | 35 I 21 | 64 [36/0.3 R N NP § ESE Y GREEN-GRAY, CLAYEY, SANDY SILT
1 .. . oo GREEN AND BROWN, SILTY CLAYEY T T 100/0.8 (MUDSTONE)
1 - sk COARSE SAND, MICACEOUS 1 s o
270 220 . .. L 4 - ..
T 4|98 | 18 : *36_ ssa2| M boar 313 T 210 R I PR 21.0
2 + S0 30 I 21201 22 'Y $516| M GREEN-GRAY, CLAYEY SAND
1 A oo 1 L.
220 1270 . ‘\ : o I -
T B 22|20 . e oo 263 T 260 -
20 I 2 M B33 200 20| |25 i 12 [ 7 |17 » Vi M
T i GREEN-GRAY, SILTY SANDY CLAY 1 I A I
T N (CLAYSTONE) 1 S~ ..
zo fao L b e R 212 F 210 R el
1 - - .. .1]ss33] ™ R at I LS N
15 I 100/0.9® N 20 I 18 51 149/0.3 ‘&\‘ M OEST
T . o i T 100/0.8 RN
120 T azo SHEN N L ] [ 117 373 163 1 280 SRR ERSCIPIRN B ]"'""""":" e GREEN-GRAY, SANDY CLAY -
T - S S B BRI AR - GREEN-GRAY, CLAVEY SILTY SAND, + 55135 RN I I i -GRAY,
10 1 \ - MICACEOUS 15 1 % 71 $S7f M S_
I N I = N
70 4290 16 5 7] P N 113 T 410 §:
5 T - @ar- M 10 T 10 | 15 | 20 M s—
1 PR R BN + N S \—:
20 T aza 4 I i N 150
T g | 15| 14 ,59 M 63 T 460 b GRAY-GREEN, CLAYEY, SILTY SAND
0 T 5 T 2115 | 20 +ﬁ rvery Y
T 1. 1.1 50.0 1 ‘ TV B
1 L R GRAY-BROWN, SILTY CLAY 1 . N N
31 1 520 e I B R B L. 12 t&10 R IV B
5 T i M o 0 T 216 | 21 - -+3-7~ iy -
4 =
I S C 1 I DA '
21 1570 A i 1 DU K
T 14 20 23 ‘43 ) M R -3.7 1 56.0 J{ T 3.7 56.0
-10 I ! N 5 I 1812 | 28 P SS19| M \:_ GRAY-BROWN TO GRAY-GREEN, SANDY
1 I [ 124 61.0 T e %Z SILTY CLAY
431 T azo r——: i GREEN-GRAY, CLAYEY SAND I il N
1 11 13 16 * A sS31) M B -87 1 61.0 \
, 29 y 320 [ 2 - -
15 I o 10 I 4 MO
| v \_
I Ao : I o N
| a1 Lezol L1 A K 137 T 660 : :fl : \:
o| T s - BT s |27 [P o v NG
I N i 1 .. \_
231 1 720 i i I S \:
T 717 [0 a M EST e rs| | o FETETOL b L - %_
-+ — Boring Terminated at Elevation -24.6 ft IN = =5 é’m M =-20:2 - - - 125
T+ - CP: CLAYEY SAND (CAPE FEAR + = Boring Terminated at Elevation -20.2 ft IN
I C FORMATION) T s CP: CLAY (CAPE FEAR FORMATION)




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 11

WBS 40107.1.1 | TIP B-4949 I COUNTY CUMBERLAND I GEOLOGIST Oti, O. B. WBS 40107.1.1 TIP B-4949 COUNTY CUMBERLAND GEOLOGIST Oti, 0. B.

SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/I-95 BUS.) OVER CROSS CREEK GROUND WTR (ft)
BORING NO. B2-A STATION 26+20 OFFSET 31ftLT ALIGNMENT -L- O HR. N/A| | BORING NO. B2-B STATION 26+20 OFFSET 31ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 423 ft TOTALDEPTH 71.5ft NORTHING 474,947 EASTING 2,041,177 24 HR. 0.0| | COLLARELEV. 30.4ft TOTAL DEPTH 69.5 ft NORTHING 474,907 EASTING 2,041,225 24 HR. 0.0
DRILL RIGHAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005 l DRILL METHOD Mud Rotary HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER Dixon, D. W. START DATE 02/09/11 COMP. DATE 02/14/11

I SURFACE WATER DEPTH N/A

DRILLER Dixon, D. W. START DATE 01/31/11 COMP. DATE 02/02/11

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B4949_GEO_BH.GPJ NC_DOT.GDT 04/14/11

DRIVE BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV] ELgv |PEETH BLOW CONT VZE SOIL AND ROCK DESCRIPTION 5 | BV PR o SOIL AND ROCK DESCRIPTION
® | @y | ® osi|ost|ost] |0 25 50 75 1001 | NO. | Aol 6 | Eev.g DEPTH () i 0.5f | 0.5ft { 0.5f | [0 25 50 75 100 | NO. | ol 6
45 35 =
1 423 GROUND SURFACE 0.9 + -
+ = COASTAL PLAIN T -
40 T P GRAY-BROWN TO GRAY-GREEN, 30 T i W 4 GROUND SURFACE 00
T ] CLAYEY, SILTY SAND T T ; COASTAL PLAIN
1 | (CAPE FEAR FORMATION) I 1 GRAY-BROWN TO GREEN-GRAY,
w72 F 50 274 T 30 1 CLAYEY, SILTY SAND
T 212713 &sj I 10116115 & M (CAPE FEAR FORMATION)
35 1 N 25 1L \
1 .\\. e 1 Y
223 T 100 .- Tt 224 T 80 SRR TN B
T 2 1018 - s T 0] 825 Tl M
30 T N 1'_._" [~ 30.3 12.0 20 T R -
1 ! T GREEN-GRAY, SILTY, CLAYEY SAND T -
273 T 150 R DR :..:‘ 174 T 130 S
+ 7 | 22 | 20 R R YR Ay T 3] 20 | 24 o dd M
%5 ut A ol 15 -+ - 14.4 16.0
o ® [ 5 A
T : '/ : Al T ol \- GRAY-BROWN, SILTY CLAY
223 T 200 T t 2 XN 124 T 180 - ° -
S N I B | B 4% MY T [°[Z[2 5 v N
20 I S 10 I §_
T RIS I ST 183 240 T - NY
zafoasal o1 L B i GRAY-BROWN, SANDY CLAY 2 T N . co ] \ 6o 5
I .. )49. .. M R 1 . 936 M E=Y GRAY-BROWN TO GRAY-GREEN, SILTY,
15 I / - S 4 ! L CLAYEY SAND
1 o N 1 - 1- i
/ K 1 e
123 1300 A - 24 T 280 | -
T 7 [° = e v NS T |7 [®[7 S MBS
10 I J [ 0 4 1 =
1 - - - + ce e .II. .- L
73 T 350 1 i 27 T 330 -
T 12 14 15 *29' . M : T 10 12 19 AR ‘3'1: M -
5 + L o — = T \\. - 5.7 36.0
T - : - T s } s N GREEN-GRAY TO GRAY-BROWN, SILTY
T - c ot B 27 T 380 st sttt 2 CLAY
B S I e S0l B - T 7 [ 23 | 2 SRl PO \—
30 M - 1 o |dsal Dl MINS
0 T PR 0.3 42.0 -10 \
-+ } — GRAY-BROWN, SILTY CLAY T A % —
1 - R 1 Y A
27 T 450 o - 127 T 430 s \-
i TS = sso| M N\ i NS Y T N
-5 I N -15 T / \_
4 N 5 4 l/ .. \-
2.7 T 500 U B " -177 T 480 e \-
T 2| H .- ?46~ .- M - T g | 13 [ 6 FAN M \-
=10 + — - sso 2 -+ - Ny 510
+ B i GREEN-GRAY, CLAYEY, SILTY SAND T —t- ; GRAY-BROWN, CLAYEY, SILTY SAND
27 T 850 tt T ° T -l - : B -?27:: /30 : I T
1 (N BN I I 7 I SS-30| M i i “ope e iy M
-15 T / [ -25 4 /
4 -/ - 5 ER ... '/. ..
-17.7 T 60.0 /- - N 277 T 580 Y
T 12 14 15 ‘29 M I 7 9 12 '?21 .- M
20 I '/ =30 -+ o i A 30.7 61.0
T Y B 1 il '} s N GRAY-BROWN, SILTY CLAY
227 1 650 327 T 630 -
| i ST | dew:c M i TB|5 i O ss20| M %:
25 1 -35 I < N
4 N .- 4 .§\~..‘ \_
277 T 700 N 377 T 680 Tl \-
1 S .. 90 M 75 2 |4 ]%0 830 N 69.5
4 Boring Terminated at Elevation -29.2 ft IN —+ - Boring Terminated at Elevation -39.2 ft IN
I CP: SILTY SAND (CAPE FEAR 4 - CP: CLAY (CAPE FEAR FORMATION)
1 FORMATION) 1 _




NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 12

NCDOT BORE DOUBLE B4949_GEO_BH.GPJ NC_DOT.GDT 04/14/11

BORELOG REPORT
WBS 40107.1.1 l TIP B-4949 I COUNTY CUMBERLAND ! GEOLOGIST Oti, O.B. WBS 40107.1.1 TIP B-4949 | COUNTY CUMBERLAND GEOLOGIST Ofi, O. B.
SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 61 ON -L- (US 301/1-95 BUS.) OVER CROSS CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 27+20 OFFSET 50 ftLT ALIGNMENT -L- 0 HR. N/A | | BORING NO. EB2-B STATION 27+20 OFFSET 59 ft RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 88.4ft TOTAL DEPTH 59.8 ft NORTHING 475,036 EASTING 2,041,227 24 HR. 11.7| | COLLARELEV. 875 ft TOTAL DEPTH 60.0 ft NORTHING 474,966 EASTING 2,041,311 24 HR. 12.5
DRILL RIGHAMMER EFF/DATE RFO0057 CME-550X 73% 12/06/2005 ! DRILL METHOD Mud Rotary HAMMER TYPE  Automatic DRILL RIGGHAMMER EFF/DATE RF00057 CME-550X 73% 12/06/2005 DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER Dixon, D. W. START DATE 02/07/11 COMP. DATE 02/08/11 I SURFACE WATER DEPTH N/A DRILLER Dixon, D. W. START DATE 02/04/11 COMP. DATE 02/05/11 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV Epv PEETH v o SOIL AND ROCK DESCRIPTION E(Lfg" ELEV D'%;)TH 0 SOIL AND ROCK DESCRIPTION
® | @ | ® Josf]os]osf] |0 2 %0 5 100]] NO. |/moll 6 | eev.im DEPTH (ft) (ft) 0.5ft | 0.5 | 0.5t | |0 P % 5 M0]| No. L /vall e
2 R 20 B
+ - 8.4 GROUND SURFACE 0.0 + R
T B COASTAL PLAIN + 1 - 875 GROUND SURFACE 0.
1 F TAN-BROWN, SANDY SILT + - 5 COASTAL PLAIN
85 | 851 T a3 T 85 T i--- \- TAN-BROWN, SANDY CLAY
2| 4|5 M T T N (TERTIARY UPLAND SEDIMENTS)
1 “éo. 840 | 35 5 5 x LI \_
i - + *e .. ss21| M NJ
T .- T .- N 6.0
50 | soq1 T a2 N AR 80 h R TAN-BROWN, CLAYEY, SANDY SILT
T 2 3 4 —,fZ . _ M 790 | 85 I
1 g . 4 21819 . ‘l” ss-22} M
T SRR B . 764 120 T - -
75 | 781 T 133 ST 99 TAN-BROWN, SILTY FINE TO COARSE 75 T Sk v 755 120
VR R i m e SAND 720 T 125 ! OO0 TAN-BROWN, FINE TO COARSE SAND
4 . .19 . . o -1 - O3S
4 * . - 3 + 3 5 10 - @15 S$$-23| M [joool
+ - “ . . ool 714 17.0 + N §§§—
T . - - S TAN-BROWN, CLAYEY SAND T SRR - 705 17.0
70 | 701 T 183 \ g ' 70 4 3 5
T =T o 11 b - M EST 600 T 185 T TAN-BROWN, SILTY SAND
1 . T . <Ot 4 71818 Y L sS-24| M
I R g N 2.0 1 )
65 | 651 T 233 B R A — p : of | o5 1 !
1956|4403 M N COASTAL PLAIN 640 | 235 He w640 25
T e d060e® - GRAY-BROWN, SANDY CLAY At ———— g - [ -
! | N RSO N I I | B S~ EEERY | £ [N SR
1 i el \- 1 g N (CAPE FEAR FORMATION)
60 | 601 T 283 o \_ 60 4 ~ N
T 9 [ 12 | B e .. M RN 590 1 285 | .a. N
T CR %_ T T2 i P M S_
55 | 551 T 333 A %’_ 55 I | S:_
1 8 11712 N I M RN 540 ] 335 N N
1 L. N %_ 1 7 11 15 .. 426 . SS-26 M §_
o .. ./. . \- 4. . . \. . \_
50 | 501 T 383 A %:_ 0| . T 1\ \;
T 91|15 . T M RN 490 | 385 R N
26 A N
T N AN %_ T 278 |19 e M %_
1 I I N N 1 R i
45 | 451 T 433 TN \_ 45 -+ 1 S'-
T B | 20 | 21 . \41 . M \_ 440 ] 435 A \_
I PN %_ T 0 | 18 | 20 " ése ss271 M \_
I N N 1 > N
40 | 401 T 483 N\ \_ 40 I | \_
T 13126 34 oo 1 M RN 200 Tass N §_
: N T 01816 T
4 .. .\.\\: S 34 - . M \-
1 DDA e VO i 1 B IO DA I N
35 | 351 T 533 >~ §_ 35 I oo |- N 365 920
0705 Y M \ aso T sas } : GREEN-GRAY TO GRAY-BROWN,
1 ; A I ) \: T 57 - ;44 - szl ™ CLAYEY, SILTY SAND
T - - N 514 57.0 T - .
20 | 201 Taas s - GREEN-GRAY, CLAYEY, SILTY SAND 30 T - \ :
| T 18 1 30 | 37 oo M [ oss 508 290 | 585 AN IR I
P - Boring Terminated at Elevation 28.6 ft IN CP: T 15 23 2 R IR ) M 60.0
1 - CLAYEY SAND (CAPE FEAR FM) T B Boring Terminated at Elevation 27.5 ft IN CP:
T - T - CLAYEY SAND (CAPE FEAR FM)
| 4 L 4 [
( 1 i 1 N




SHEET 13
40107.1.1 (B-4949)

EBI-A B2-B
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH AASHTO % BY WEIGHT %PASSING (SIEVES)] % | %
NO. OFFSET | STATION | INTERVAL | ctass. | LL | P.L [ csano| Fsanp| sit | clay | 10 | 40 | 200 |MOISTURE] ORGANIC NO. OFFSET | STATION | INTERVAL | oLass. | LL | Pl |csano|esano| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
S 50 LT 23+90 0.0-1.0 Ad() | 5| 8| 125 | 408 | 224 | 242 | 97 | 92 | 53 - - ) 3TRT 26+20 | 63.0645 | AG(23) | 36 | 24 | 1.0 | 56 | 43.3 | 501 | 100 | 99 | 96 : :
§S-2 S50LT 23+90 2.0-3.0 A-4(2) 24| 8 105 | 394 | 259 | 242 | 99 93 60 9.2 -
§S-3 50LT 23+90 4.0-5.0 A-4(5) 271 10| 3.2 354 | 352 | 263 | 100 | 99 | 73 - -
SS-4 50LT 23+90 6.0-7.0 A-6(1(‘)-) 36 | 15 2.8 343 | 305 | 323 | 100 | 99 | 73 11.6 - ) m_ B
$S-5 50LT 23+90 10.0-11.0 A-3(0) 19 | NP | 63.1 | 281 3.7 5.1 93 58 10 - -
$S-6 50LT 23+90 14.0-15.0 A2-7(4) | 58 | 44 | 535 | 18.1 5.2 232 | 96 64 28 19.7 - S OIL T ES T R—ES U L T S
SS7 50LT | 23+90 | 160170 | A1-b(0) | 23 | NP | 814 | 115 | 20 | 51 | 79 [ 31 | 6 | - - SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)[ % %
$S-8 50LT 23+90 19.0-20.0 A-25(0) | 44 | NP | 623 | 273 6.4 4.0 98 | 64 | 13 - - NO. OFFSET | STATION | INTERVAL cLAsS. | LL | PL{csanD | Fsanp | st | ctay | 10 40 200 IMOISTURE! ORGANIC
$S-9 50LT 23+90 27.5-29.0 A-6(2) 281 14| 273 | 406 | 24.0 8.1 100 | 86 4 20.1 - §S-21 59RT 27+20 3.5-5.0 A-6(5) 28 | 12 8.0 378 | 30.1 240 | 99 96 62 - -
$S-10 50LT 23+90 42.5-44.0 A-2-4(0) | 33 | NP | 63.1 23.4 9.4 4.0 97 56 17 « - $S-22 59 RT 27+20 8.5-20.0 A-4(0) 26| 8 6.4 56.1 195 | 18.0 | 98 97 43 - -
SS-11 50LT 23+90 ?_2_.5-54.0 A2-6(1) | 33| 16 | 369 | 363 | 198 71 98 78 33 - - S$S§-23 59 RT 22-!-20 13.5-15.0 A1-b(0) | 20 | NP | 765 | 17.2 43 2.0 a1 41 6 - -
S$S-12 50LT 23+90 57.5-59.0 A-7-6(17) | 41 | 22 9.9 143 | 455 | 30.3 | 100 | 94 80 21.7 - SS-24 59RT 27+20 18.5-20.0 A27(1) | 41| 25| 66.3 | 13.6 6.1 140 | 96 58 20 - -
S$S-25 59 RT 27+20 0.0-0.0 A-6(6) 391 16 | 266 | 290 | 343 | 100 99 82 52 - -
S$S-26 59 RT 27420 33.5-35.0 A-6(1) 30| 12| 178 | 545 | 23.7 40 | 100 | 98 36 - -
B1-A $S-27 59RT 27+20 43.5-45.0 A-6(1) 32 | 12 | 224 | 46.2 | 27.3 40 | 100 | 90 39 - -
SOIL TEST RESULTS §S28 | SORT | 27+20 | 535550 | A24(0) | 35 | NP | 116 | 703 | 161 | 20 | 100 | 99 | 23 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | crass. | LL | Pl lcsano|Fsanp| st | ciay | 10 | 40 | 200 IMOISTURE] ORGANIC
$S-31 LT 25+05 62.0-63.5 A-26(0) | 32| 14| 53.3 | 296 | 151 20 | 100 | 73 | 22 - -
§S-32 LT 25+05 22.0-23.6 A-1-b(0) | 40 | NP | 721 | 21.0 49 2.0 97 47 9 - -
§5-33 LT 25+05 32.0-33.5 A-6(3) 30 ] 15| 142 | 454 | 283 | 120 | 100 | 96 45 - -
$§S-34 31LT 25+05 37.3-385 A240) | 251 9 466 | 31.2 | 1841 4.0 100 | 77 26 - -
Bl-B
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO %BYWEIGHT . | %PASSING (SIEVES)| % %
NO. OFFSET | STATION | |NTERVAL | ctass. | LL | Pl |csanp| Fsanp| sut | clay | 10 40 | 200 JMOISTURE| ORGANIC
S$S-13 31RT 25+05 1.0-25 A-2-40) | 37 | NP | 60.1 | 29.8 | 10.1 0.0 98 61 13 - -
$S-14 31RT 25+05 11.0-125 A76(17) | 51 | 25 | 122 | 252 | 485 | 140 | 100 | 93 70 - -
§8-15 31RT 25+05 16.0-17.5 A-4(0) 21 6 28.0 | 386 | 313 2.0 100 | 85 42 - -
S$S-16 31RT 25+05 21.0-22.5 A-2-6(0) | 36 | 11 | 298 | 458 | 223 20 | 100 | 87 32 - -
§S-17 31RT 25+05 36.0-37.5 A-6(3) 321 14 9.0 523 | 307 80 | 100 | 99 | 46 - -
§S-18 31RT 25+05 46.0-47.5 A-2-4(0) | 36 | NP | 466 | 406 | 127 0.0 99 75 17 - -
S§S-19 31RT 25+05 56.0-57.5 A-6(8) 35117 ] 19.0 | 276 | 453 80 | 100 | 89 61 - -
B2-4
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | ctass. | LL | P [csano| Fsano| sut | cay | 10 | 40 | 200 |MOISTURE| ORGANIC
S$S-29 LT 26+20 45.0-46.5 A-76(17) | 43 | 20 2.0 264 | 495 | 220 | 100 | 99 82 - -
$S-30 LT 26+20 55.0-56.5 A-2-4((-)-) 33| 6 | 236 | 498 | 225 4.0 98 88 | 31 - -
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\ NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD

Y GEOTECHNICAL ENGINEERING UNIT

g s SCOUR REPORT

SHEET

14

WBS: Q TIP: COUNTY: CUMBERLAND

B-4949

DESCRIPTION(1): BR. NO. 61 ON US 301/I-95 BUSINESS OVER CROSS CREEK

EXISTING BRIDGE

Foundation Type: CONCRETE FOOTING ON PILES

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 61 Length: 297 TotalBents: 6  Bentsin Channel: 2 Bents in Floodplain: 4

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: GULLIES HAVE FORMED ADJACENT AND UNDERNEATH END BENTS.

THESE GULLIES EXTEND FROM THE END BENT FOOTING TO THE CREEK.

Interior Bents: SOME GULLYING EXTENDS NEAR INTERIOR BENTS BUT DO NOT EXPOSE FOOTING

Channel Bed: NO SCOUR EVIDENT. SMALL TRIBUTARY/STREAM ON SOUTHEAST BANK HAS SCOURED

DOWN CHANNEL TO CROSS CREEK

Channel Bank: BLUFFS ADJACENT TO CREEK HAVE LARGE GULLYING DUE TO RUNOFF. SOME OF

THIS MAY ALSO BE FACILITATED BY SCOUR DURING HIGH WATER EVENTS.

EXISTING SCOUR PROTECTION
Type(3): NO SIDE SLOPE PROTECTION OR RIP RAP USED ONSITE

Extent(4): N/A

Effectiveness(5): N/A

Obstructions(6): NONE

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. include any lab results with report.

Describe the channel bank material based on observation and/or samples. Include any lab results with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

XN A WDN

©

DESIGN INFORMATION
Channel Bed Material(7): ALLUVIAL SAND AND GRAVEL OVERLYING HARD/DENSE COASTAL

PLAIN SOILS

Channel Bank Material(8): COASTAL PLAIN CLAYEY, SILTY SANDS (CAPE FEAR FORMATION)

Channel Bank Cover(9): GRASS, SHRUBS, SMALL TREES

Floodplain Width(10): 125 FT

Floodplain Cover(11): GRASS, SHRUB, OCCASIONAL TREES. URBAN DEVELOPMENT NEARBY

Stream is(12): Aggrading Degrading X Static

IChannel Migration Tendency(13): SOUTH

Observations and Other Comments: EVIDENCE OF SPRING AT TOP OF BLUFF ON SOUTH EAST SIDE

LARGE DRAINAGE FEATURE/GULLY ON NORTHWEST SIDE AS WELL.

DESIGN SCOUR ELEVATIONS(14) Feet X

Meters

BENTS
B1-A B1-B B2-A B2-B

309 | 309 | 337 | 30.0

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulic Unit's theoretical scour elevations at Interior Bent 1

and B2-A. The DSE has been lowered at B2-B by 3.7 feet.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank | |

Sample No.

Retained #4

Passed #10] | gSee Sheet 12,

Passed #40 "Soil Test Results",

Passed #200 for samples:

Coarse Sand S$S-13 (BANK)

Fine Sand NO ALLUVIAL CHANNEL

Silt MATERIAL TESTED

Clay

LL

Pl

AASHTO

Station

Offset

Depth

+

Reported by: % Date: 2/22/2011

“Christina M. Bruinsma, L.G.

Template Revised 02/07/06




s

SITE PHOTOGRAPH

Bridge No. 61 on —L~ (US 301/I-95 Bus.) Over Cross Creek

Looking Northeast towards End Bent 2

SHEET 15
40107.1.1 (B-4949)
Cumberland Co.
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- ~ , STATE OF NORTH CAROLINA N.C.| B-4949 (401071D | 1 | 3

- - | DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS GEOTECHNICAL ENGINEERING UNIT

SHEET = DESCRIPTION

1 TITLE SHEET ‘ CAUTION NOTICE
2 LEG THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE

FOR THE PURPOSE OF STUDY, PLANNING. AND DESIGN, ANG NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FEELD BORING LOGS, ROCK CORES, AND SOI. TEST DATA AVALABLE MAY BE
3 ’ SITE PLAN AND PROFILE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
, GEOTECHNCAL ENGINEERING UNIT AT (319) T07-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
: ‘ NOR THE FIELD BORNG LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.
, . _ GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES 4RE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
i PROJ. REFERENCE NO 40107.1.1 ( B_4949} F.A. PROJ BRN. HS_095_2( 103)40 REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
L] - . . . WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITY (IN-PLACE) TEST DATA CAN BE
RELED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT IN THE STANDARD TEST METHOD,
COUNTY CUMBERLAND THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TME OF THE INVESTIGATION. THESE WATER LEVELS OR SOLL

| PROJECT DESCRIPTION __REPLACE BR.6l OVER CROSS CREEK B T e S e R
ON 1—95 BUSI.NESWS 301 THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELMNARY ONLY AND IN MANY GASES THE FINAL DESIGN DETALS ARE DFFERENT, FOR BDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
SITE DESCRIPTION RETAINING WALL: -I—- STA. 20+ 00 DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BODER OR

CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS

NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED N THE SUBSURFACE INFORMATION.
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT NOTE --BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAINS % /4/ esnse? \Q‘~\
DRAWN BY: W. D. FIELDS OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE (3 W

.
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE. ll""ll“““




. PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION : B-4949 (40107.l.D >
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL_DESCRIPTION GRADATION . ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 70 COARSE. VIARD FOCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD GPT REFUSAL. AN INFERRED N
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM. - mmcm-gs THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM IALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER,
J____
THAT CAN BE PENETRATED ITH A CONTINUDUS FLIGHT PONER ALGER, AND YIELD LESS TN PODRLY GRADED) OF UNIFORM PARTICLES OF TW OR MORE SIZES SPT REFUSAL 15 PENETRATION BY A SPLIT SPOON SABMg%EER'E EOUAL TO OR LESS THAN 0.1 FODT PER 60 BLOWS. | ADUIFER - A WATER BEARING FORMATION OR STRATA.
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AAS M D-1586). SOIL GAP~8R5DEQ EONDICATES A MIXTURE W . IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE| —
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAING OF WEATHERED ROCK. 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 ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: - APPLIED T
TY, ETC. EXAMPLE THE ANGULARITY DR ROUNDNESS OF SOIL GRAING 1S DESIGNATED BY THE TERMS: ANGULAR ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: SUBANGULAR, SUBROUNDED. OR ROUNDED g WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, RALSITY CLR,MOIT WITH MTERBELDED FWE SMD LRERSHGHY PLSTE: K15 = e : ROCK (WR) B 3 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL._LEGEND AND AASHTO CLASSIFICATION . MINERALOGICAL COMPOSITION CRYSTALLTE 25, FIE 15 COARSE GRAIN TGNEDUS AND METAVDRPHIC FOCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *208) (> 35% PASSING *20@) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ?Esfasggzsgésg:m» sgg e L CALCAREOUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 ] Az AafasTab] a7l ot a2 | A4 A6 COMPRESSIBILITY NON-CRYSTALLINE D T ey AEr Lt e e ROCK Type | LOLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. 4-2-414-2-5(a-2-84-2-7 arel| A3 |ABA7 SLIGHTLY COMPRESSIBLE LIUID LIMIT LESS THAN 31 ST = = éﬁ;ﬁoes;uzugﬁaémg gg:gstrcége.l ﬂg'mz« - _— OF SLOPE.
T MODERATELY COMPRESSIBLE LIQUID LIMIT EGUAL TO 31-58 A AL PLAIN N  BUT MAY TELD .
SYMBOL RSN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK T~ "T"] ST REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY [RECJ - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED BY TOTAL
N = T R el LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING siLT- . PERCENTAGE_OF MATERIAL — WEATHERING DIKE. - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
b GRANULAR| oy | MUCK ORGANIC MATERIAL e OTHER MATERIAL . ROCKS OR CUTS MASSIVE ROCK.
T4 SLun sons : L — ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER - .
* 200 10 Mx|35 Mx|35 mxlas mxlis uxlas un 36 amfas rss My SOILS TRACE OF ORGANIC MATTER > -3y 3- 8% TRACE 1- 102 FRESH R Ay %1.% o Jﬁi ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20% y )
LIUID LIk 40 vcat v [1 v or oo fag k[ en oo x| gon s wiTh MODERATELY ORGANIC 5107 12 -20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY 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
FLASTIC INEX | 6 MX NP 112 Mx |19 M ji MN [3LMN J10 MX 128 MXPI M T1LMN LITTLE OR WighLy | HIGHLY ORGANIC S10% Y20% HIBHLY 35% aND ABOVE v SLL ggv?g;?sg:. :\] :goxfrugscmm FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MDDERATE A . i
GROUP INDEX sm: [} [) o [omr mlis mfro wd  MODERATE 22?{*;“ GROUND WATER - “‘,’ﬁé o DNPERALLY FRESH, J?:!NTS IST?:I NED ?NDG,?‘S',:,DO,B R’o’é’"fgggg"’ﬁcé"’?o“"“; é':n - ggg ﬁstai?:ENTU:Em?: :'?gng\;aEP::g_sL g.oTNés ;:«Excsnga?ﬁ Has BEEN DISPLACEMENT OF THE
USUAL TYPES FRAGS. ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING ©LL} 1 INCH. OPEN JDINTS MAY CONTAIN CLAY. IN GRANI KS SOM ASIONAL SPAR
OF MAJOR  |GRAVEL, AD g::‘% E;IAIIELDzN%Lg% . gg;l; g;?gg" MATTER STATIC waTER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
h A ATIC Wi R
:“E;f::‘;’;:s e — MODERATE  SIGNIFICANT PORTIONS OF ROCK SHON DISCOLORATION 410 MEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Zew s v TR ‘ ™MOD.) AN : . HOW CLAY. PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO PODR POOR PODR | UNSUITABLE PERCHED WATER. SATURATED ZONE, DR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH RDCK. i:gng&am (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
PI OF A-7-5 SUBGROUP IS =X LL - 30 ;PIOF A-7-6 SUBGROUP IS > LL - 30 i MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL At
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHDW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ - A4 MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED =t TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIYES ‘CLUNK* SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TypE | COMPACTNESS OR i pegraTioN RESISTENCE | . COMPRESSIVE STRENGTH ROADAY EMBANKHENT (R @p o TeST BoRING -$— v LORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT. HAS OCCURRED.
N-VALUE)
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CENERALLY VERY LOOSE 4 SOIL SYMBOL @ AUGER BORING O~ sPT N-vaLLE | sEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TS aTERAL EXTENT.
LDOSE 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
ﬁi‘?’é‘é&:ﬁ MEDIUM DENSE 12 70 32 N/a ARTIFICIAL FILL (AF) DTHER Q CORE BORING @ T REFUSAL - IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38 70 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |-MOTTLED WMOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 — ™) MONITORING WELL o SEV) THE MASS 1S EFFECTIVELY REDUCED TO SDIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <z w25 INFERRED SOIL BOUNDARY REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 T0 B.58 e7A7r=  INFERRED ROCK LINE L PIEZONETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IE_TESTED, YJELDS SPT N VALUES < 109 BPF | INTERVENING IMPERVIOUS STRATUM. _
SILT-CLAY Msgnl:g: STIFF : Ig ; 25 10 10 B INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
t::;sg?‘r;g ) R B ' 12 ;g f € Twype® ALLUVIAL SOIL BOUNDARY e xs:;s():i 523{3:10;& ifggrizsgxgmﬁmmmns. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 4 25/06  DIP & DIP DIRECTION OF . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
N GRAIN GI7E ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTUREOR GRAI VERY HARD  CANNDT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (54P. - RESIDUAL SOIL. THAT RETAIBS THE RELIC STRUCTURE OR FABRIC OF THE
.5, STD. SIEVE SIZE 4 18 40 s 200 270 L SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 280 042 025 8075 0953 . SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
— e - ABBREVIATIONS HARD N B R Eeron U FICK LY VITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
A N T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLDR.) €0B.) ©RJ P i g [CR) Ly BT - BORING TERMINATED MICA. - MICACEDUS WEA, - WEATHERED MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TD 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
3 . CLe - CLAY MOD. - MODERATELY < UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SERAE
GRAIN MM 305 75 2.8 0.25 0.05 .05 CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT BY MODERATE BLOWS,
oz N 12 2 et N o e P MEDIUN CAN BE GRODVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT)- NUMBER OF BLOWS (N OR BPFIOF
. HerD CAN BE EXOAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATGMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS ) A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL 15 PENETRATION EOUAL TG OR LESS
DPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK . POINT OF A GEOLOGIST'S PICK. THAN 8.4 FOOT PER 68 BLOWS
SOIL MDISTURE SCALE FIELD MDISTURE y X
FOR FIELD MOISTURE PTION - . - SAND, SANDY $S - SPLIT SPOON CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION BUIDE FOR FIE DESCRIPTY ;- F"l‘;’é’ RATIO ;E._ :?n. STy T - SHELBY TUBE SOFT FROM CHIPS TO SEVERAL INGHES IN SIZE BY MODERATE BLOWS OF  PICK POINT. SMALL. THIN SIRATA CORE RECOVERY GREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY T0TAL LENGTH
: FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK _ PIECES CAN BE BROKEN BY FINGER PRESSURE. -
) S?;:?::TED i g%#'éyesgguﬁévi%u:gwﬁ%?%&s FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY MITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (SRODI- A MEASURE OF ROCK QUALITY DESCRIBED BY
n LIQUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE
pastie T T HIL - HIGHLY v - VERY RATIO FINGERNAILL . TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTABE.
SEMISOLID; REGUIRES DRYING TO. JOPSOIL (S, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ReNGE - WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING :
pLL . PLASTIC LIMIT . IERM SPACING IERM THICKNESS H )
BRILL UNITS: ADVANCING TOOLS: EMMER e 0 VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET BENCH HARKs -~
OPTIMUM MDISTURE - MOIST - (M) SOLID; AT DR NEAR OPTIMUM MOISTURE . AUTOMATIC - MANUAL THICKLY BEDDED 1,5 - 4 FEET -
N oM [ woene & [ cuar s WIDE 3 10 18 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: FT.
SL_| SHRINKAGE LIMIT _ MODERATELY CLOSE 170 3 FEET
[} e contivwous FLIGHT AusER CORE SIZE: CLOSE @46 T0 1 FEET VERY THINLY BEDDED 0.3 - @16 FEET
REQUIRES ADDITIONAL WATER TO * THICKLY LAMINATED 2.808 - .03 FEET NOTES:
- DRY - @ D VERY CLOSE LESS THAN @.6 FEET
ATTAIN OPTIMUM MDISTURE BK-51 [ e voLLow ausers e _ g THINLY LAMINATED < 2008 FEET
! RATION
PLASTICITY . HARD FACED FINGER BITS . INDU)
- F— L cve-sec O Ll FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX ®D Y STRENGTH D TUNG~CARBIDE INSERTS .
NONPLASTIC -5 VERY LOW 1 cve-s50 [+ FRIABLE RUBBING WITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 8-15 SLIGHT ] casme [ ws aovancer e TR GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM bR o .
TABLE HOIST TRICONE *STEEL TEETH PDST HOLE DIGGER MODERATELY RATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBEs
HIGH PLASTICITY 26 OR MORE HIGH O O — L] TELY In0u BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ mcone * TUNG.-CARB. HAND AUGER
] — INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ cose ar SOUNDING ROD FFICULT TO BREAK WITH HAMMER
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D VANE SHEAR TEST DIFFICUL 3
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLEs
O SAMPLE BREAKS ACROSS GRAINS.

REVISED 08/23/08
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pRawN BY: T.T. WALKER, D.W. FIELDS, C.M. BRUINSMA

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33449.1.1(B-4091)

F.A. PROJ. .BRSTP-301(12)

COUNTY _CUMBERLAND

PROJECT DESCRIPTION _BRIDGE NO.85 ON -L- (US 3011-95 BUS.LOOP)

OVER -YI- (SR 1738),-Y2- (SR 1741) AND CAPE FEAR RIVER

SITE DESCRIPTION

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

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE | STATE PROJECT E NO. SHEET | TOIAL
N.C. ’ 33449.1.1(B-4091) 1 34

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 #¥ RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
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
RELED ON ONLY TO THE DEGREE OF RELIABILITY MNHERENT 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 YO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION DR 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.

PERSONNEL
CM.BRUINSMA

MACTEC

INVESTIGATED BY_C.M. BRUINSMA

CHECKED BY. N.T. ROBERSON
SUBMITTED BY___A.T. RQBERSON
DATE AUGUST 2011
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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.

33449.1.KB-403 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

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

198 BLOWS PER FDOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM -~ INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED) i

GAP-GRADED -~ INDICATES A MIXTURE OF UNIFDRM PARTICLES OF TW0 OR MORE SIZES.

ANGULARITY OF GRAINS

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

TERMS AND DEFINITIONS

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

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPODON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

VANE SHEAR TEST

O

00O

SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED -

) VING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR RDUNDED. WEATHERED y/_‘/ﬁn NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 DR HA! 5 , ,
VERY STEF, GRALSETY CLA ST VI WTERBEDIED FHE SAD LAEAS HHY PLSTIG +7-6 me—— e ROCK (MR} 3 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLIE T FTE 15 COARSE GRAIN TONEOUS AND VETAMDRPHIC OCK THAT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DDES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS R <% :};; WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING %208) (> 357 PASSING *2008) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 5 GNEISS‘-) GABBRO, Sg:I?T. ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
= FINE AN METAMORPHIC AND NON-COAST
GROUP a3 ] ) %4 [A5|A6lAT7] ataz | AdAb COMPRESSIBILITY KON CRISTAL LINE ] I e o e e B ook Type | COLLUYIUM - ROCK FRAGVENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. el A3 8647 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ggg;": P’LMN == ‘i:r&le;DESPPH:LuTEE- 3?1? igNgS;ggEa E;c. OF SLDPE.
RN MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 31-50 A AL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD .
SYHBOL ORI HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T~ 1] $pT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_FECOVERY (REC, - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
N = T L EruoAL. I TENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING siLT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
18 GRANULAR| ¢, oy MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
a8 SLHN SOLS | gong | PEAT QRGEHIC HATERLAL SOILS SOILS OTHER MATERIAL 'ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 208 18 MX|35 mx|35 Mx|35 Mxlas meas Mn |35 mv|3s Mulzs My TRACE OF ORGANIC MATTER 2 - 3% 3-57 TRACE 1~ 182 FRESH HAMMER IF CRYSTALLINE. . %&;gaﬁmm AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITILE 18 - 28% . )
LIDUID LIMIT 40 Mx|41 MY 48 Mx |41 v [ap mx (e a0 mxl | gonis wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY 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
PLASTIC INDEX | & MX NP 118 Mx |18 Mxfi Ma 11 MN 1o M {18 MXji N (TN LITTLE OR HIGHLY | HIBHLY ORGANIC >18% 320% HIGHLY 35% AND ABOVE v SLL CRYSTALS gN A BERDKE? :gECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROP INDEX| @ e e 4 mx_ |8 Mx |12 Mxj16 Mx|No Mx|  MODERATE ORGANIC GROUND_WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
UL 1IPES|STOE FRAGS, AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO IDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
u deme | SILTY O cLavey | swTY | cuavey DRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SL1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SaD  [OPND| ORAVEL AND SAND | SOILS | SOILS vy _ STATIC WATER LEVEL AFTER _24  HOURS
AT MODERATE  SIGNIFICANT Pos;nous oF Rgcx §3me Emgcuwamon AND WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Zpw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT TO GOOD FAIR TG POOR POOR POOR | UNSUITABLE D WATER, DR WATER B A DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE . O SPRING DR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
PIOF A-7-5 SUBGROUP IS =< LL - 3@ s PI OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAR.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FMJ) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR . RANGE OF STANDARD RANGE OF UNCONFINED st TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLDGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD. :
PRIMARY SOIL TYPE CONSISTENCY PENETRARD&IALRSgSTENCE . CWPRET%‘JS"EF.ISJR,E"C‘T" ?I‘I)?SVSAOYILE';BEQE’;!M!E‘I’}I‘{JJRB G;‘;; BT TEST BORING W/ CORE 1E_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MDVEMENT HAS DCCURRED.
- SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDLCED ) g
CENERALLY VERY LODSE @ SOIL SYMBOL P auser sorms O~ oPT N-vaLLE | sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LD LT ke RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 18 SMALL COMPARED TO
SRANLAR LODSE 4 7018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MES;.;:D;EDENSE 18 10 32 Na ARTIFICIAL FILL (aF) DTHER ..Q. CORE BORING SPT REFUSAL F_TESTED. Y. TN ¥ F LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VERY DENSE 38 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE pyy | MOTILED WOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e e — INFERRED SOIL BOUNDARY ™) MOMITORING WELL v SEV) THE MASS 1S EFFECTIVELY REDLCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 @.25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.26 10 250 =7A=7r=  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IE TESTED. YJELDS SPT N VALUES < 1gp BPF | INTERVENING IMPERVIDUS STRATUM. o
ool el P e . . VIAL SOIL BOUNDARY INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOH. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- . - i
(COHESIVE) VERY STIFF 15 T0 30 . 210 4 Ty ALLUVIAL SGIL BOUNDA O SLorE InpCeTOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD ) >4 25025 DIP & DIP DIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EGUAL TD DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE_OR _GRAIN SIZE ROCK STRUCTURES @)  cone PENETROMETER TEST ROCK_HARDNESS EXPRESSED S A PERCENTAGE.,
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECTMENS REGUIRES SAPROLITE (5P - RESIDUAL SOIL THAT RETAINS THE RELIC STAUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1@ w® 68 200 270 @  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. e
OPENING (MM) 476 200 842 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py ABBREVIATIONS HARD o Azﬁ'*:;gg":gp‘;&;g“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL P e sILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) 0B ©R) (CeE. SO & S sL €L BT - BORING TERMINATED MICA. - MICACEOUS WEA, - WEATHERED MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
L. oLAY MOD. - MODERATELY 2 UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST EAE
Pt " ze 0.28 o5 o085 CPT - CONE PENETRATION TEST NP - NON PLASTIC "4 DRY UNIT VEIGHT BY MODERATE BLOWS. : STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE IN. 12 3 CSE. - CDARSE ORG, - DRGANIC MEDIUM CAN BE GRODVED OR GOUGED @.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
- s o BE EYCAVATED I\ SMALL CIPS TO PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 14D LB, HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS POINT OF A GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 13 PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST $AP.- SAPROLITIC S - BULK N A GE . THAN 0.4 FOOT PER 63 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SD.- SAND, SANDY SS - SPLIT SPODN CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION l F ~ FINE SLu- SILT, SILTY ST - SHELBY TUBE St FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN SIRATA CORE RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SLL - SLIGHTLY RS - AOCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUN AND EXPRESSED A5 f PERCENTAGE:
SAT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vgRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATa ROCK QUALITY DESIGNATION. SHAD - A A O R R O SAES DIVIDED BY THE
L L Liowp LMt FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK
PLASTIC HI. - HIGHLY V - VERY RATIO FINGERNAL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- SEMISOLID; REQUIRES DRYING T0 . TOPSDIL (1S.) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
RensE R VET - 0 ATTAIN OPTINUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pl L LM T
SRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING ey B oot HICKTE BENCH MARK: BL-4; -BL- STA. 23+76.45
oM | OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE B oo @ avrometic [ manvaL :?gg WIDE ’3“’?5 ;“’:,ZE’? FEET THICKLY BEDDED 15 - 4 FEET N; 476109.77 E: 2042852.84 5 T
L1 SHRINKAGE LIMIT [ wosne s T MODSRATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - 1.5 FEET ELEVATION: 93.5 FT.
- [] & conmnuous FLioHT auser CORE SIZEr CLOSE 2148 70 1 FEET VERY THINLY BEDDED 2.03 - 816 FEET
- DRY - @ REQUIRES ADDITIONAL WATER TO D ) VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - @.03 FEET NOTES:
ATTAIN OPTIMUM MDISTURE Bt [] & oLLow ausers - - THINLY LAMINATED < 0908 FEET
PLASTICITY [ oase ] waro Facen Finser aits v TNDURATION
PLASTICITY INDEX D DRY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC,
[] tunc-careine nserTs Q
NONPLASTIC -5 VERY LOW ] cve-ss0 By FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY &-15 SLIGHT [ casts [ wr anvencer R ek GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM .
PORTABLE HOIST TRICONE *STEEL TEETH PDST HOLE DIGGER RATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH O B - MDDERATELY INDURA R o s it M
COLOR CME [ mwcone * TUNG.-CARB. [ weno auser
B cme-55 SOUNDING ROD INDLRATED GRAING ARE DIFFICULT TO SEPARATE WITH STEEL PRDBE:
[T core o DIFFICULT TO BREAK WITH HAMMER.
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 13

WBS 33449.1.1 | TIP B-4091 ' COUNTY CUMBERLAND I GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/I-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. EB1-A STATION 47+18 OFFSET 22ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 9321t TOTAL DEPTH 65.3 ft NORTHING 476,160 EASTING 2,042,838 24 HR. FIAD

WBS 33449.1.1 | TP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ff)
BORING NO. EB1-B STATION 47+22 OFFSET 78 ft RT ALIGNMENT -L- OHR. 2.5
COLLARELEV. 72.1ft TOTAL DEPTH 55.4 ft NORTHING 476,065 EASTING 2,042,868 24 HR. 12.0

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFFJ/DATE MAC6893 CME-55 88% 02/10/2010

l DRILL METHOD Mud Rotary

DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 l DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 06/14/11

COMP. DATE 06/14/11

DRILLER Contract Drilier

START DATE 06/13/11

COMP. DATE 06/13/11

SURFACE WATER DEPTH N/A

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B4091_GEQO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfg" ELEV Ds(%r H : ,; 100 v o _ SOIL AND ROCK DESCRIPTION E}-fg" ELEV DE&)TH _ o 2 5 s o SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5 | |0 % 0 2 NO. |/moll G | ELev.(m DEPTH (f) () 0.5t | 0.5ft | 0.5t , h . 0] | No. | /Mol 6
95 B 75 R
020 T oo - 93.2 GROUND SURFACE 0.0 T -
1 35 | 12 | 17 *25; i o D - R ASPHALT RS 7214 1 00 721 GROUND SURFACE 0.0
I AR b oA I SS:51 -39 ROADWAY EMBANKMENT T I $ ss40| D ROADWAY EMBANKMENT
0 | pgz -t a7 . QL. 902 RED-ORANGE, SILTY, FINE SAND WITH 301 1 70 4 L BROWN-TAN, SANDY SILT
T o T . ) 5l v HE GRAVEL ano T ag NN s T 35
+ . - BROWN-GRAY, SANDY SILT + < S S ssal| M N COASTAL PLAIN
+ . T Q@ - - . N GRAY AND RED, SANDY CLAY
+ + S N (TERTIARY UPLAND SEDIMENTS)
85 65 N
845 -F 87 - \ \—
T 41618 : M 632 T 89 N : N
T . T 316 | 1 D i : M \'
T : BT 812 12.0 T A : \'
80 T . n GRAY, SANDY SANDY CLAY 60 T C : VY INT 601 120
7qq - 137 3 3 4 . a e = . .« . a e L S .« s s e '- - o - . o e = . o o = .". :.— COASTAL PLA'N
1 : cooob oo ssss| Mo 582 T 139 NI DA IR IR vy GRAY, ORANGE, GREEN-GRAY, AND
1 : - 1 N I LN 1 IR "2 IR DD T ") I U ey X RED, CLAYEY SAND, MICACEOUS
7 I - o | ss I Y A . i (CAPE FEAR FORMATION)
T B B COASTAL PLAIN T 7 X — N
T D R AR B £l GRAY-BROWN, SANDY SILT 532 T 189 A : i
T . R I (TERTIARY UPLAND SEDIMENTS) 20 T 6 7 9 i ‘{6 M A
70 I S I I ‘ COASTAL PLAIN 50 I "\ . C
895 237 5 = = - GREEN-GRAY, TAN, BROWN AND RED, T R <N
I o $865| M SANDY CLAY, MICACEOUS 482 T 239 N i
1 N (CAPE FEAR FORMATION) 1 0] 16 | 18 : _)34‘ i SS-43] M X
8 | eas-toaz > 49 -+ / '
I [°]7[® | M 422 T2ag i : '
1 N T T 13 | 18 ‘31 : M -
60 T S R & ’ 40 T TN i
595 = 337 .- -+ R —
I A | D DR 5 -3 M SRR L T S R D W -
1 B R X AT I 1 .. - | Dwss . M .
I = 3 -+ /’ -
T 8 113117 ] - & - M 232 T 389 D D2 B I
T [ : T T3 [ 12 | 17 T e M -
T N s * 42.0 T ~U ct s r
50 I h : GRAY, BROWN AND GREEN, CLAYEY 30 I e S C
s5paaz Lo Lo Lo I SAND, MICACEOUS NS
. 932 SS-57| M 282 T 439 DR R I N~ N
T T 39 |61704 D DR B B> M -
+ : + S HE T R X -
1 . 1 i K
Z3 [ i 25 I - ‘N
IR R & : M 222 T 489 o Y e T
I N T 26 | 31 | 39 : 7 S M T
- e o o o - .\ - -+ - - - / - PR - 3 B o
0 | s954saz \\ 2 T 7 e
T 18 [ 20 28 R B T M 182 T 539 : e R 200N ey
T N I T | 75 |30 B R S D A
4 . T R 4 ee oo . @5 . .. | ... |]SS46] M ooy 167 55.4
35 4 e EN - Boring Terminated at Elevation 16.7 it in
245+ 537 > - — Coastal Plain, CLAYEY SAND (Cape Fear
¥ 122 ] 78 . N T, M + o : Formation)
4 , . -] 100/13$ 1 R
1 X R W 620 I K
ol [ N | GREEN-GRAY, SANDY SILT, MICACEOUS I o
+ 33 32 37 <. B *69 = = SS-591 M 653 1 i
4 L Boring Terminated at Elevation 27.9 ft in 1 -
+ - Coastal Plain, SANDY SILT (Cape Fear 4 L
-+ - Formation) —+ -
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 14

WBS 33449.1.1 | TP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B1-A STATION 48+57 OFFSET 57 LT ALIGNMENT -L- O HR. 7.0
COLLARELEV. 70.3ft ' |TOTALDEPTH 70.3ft NORTHING 476,230 EASTING 2,042,964 24HR. 8.0

DRILL RIG/HAMMER EFF/DATE MACG6893 CME-55 88% 02/10/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

| START DATE 06/09/11

COMP. DATE 06/09/11

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE B4091_GEO_BH BRIDGE.GPJ NC _DOT.GDT 8/12/11

' DRIVE L OW COUNT BLOWS PER FOOT SAMP. L
ELEV| ‘& 'py |DEPTH B v 0 SOIL AND ROCK DESCRIPTION
(ft) () ® |ostt]ost|osi] |0 2'5 5P 7[5 100 NO. MOl G | ELEV. () DEPTH (ft)
75 L
70 |_703 T 00 703 GROUND SURFACE 0.0
= 10 6 6 12 ss-13| D COASTAL PLAIN
T . * : TAN-YELLOW, SILTY, FINE SAND
s L ag i ;.Q_GL\ (TERIARY UPLAND SEDIMENT) 30
T S i COASTAL PLAIN
65 I ey *13\ §s-14| M S_ RED-BROWN, GREEN-GRAY, AND GRAY,
I R SO N CAPE PEAR FORMATION
1 N - - - \ 4 \- ( )
615 + 88 N \-
60 1 70 | 3 - Mgz M \_
1 Sk N
565 + 13.8 S N 13.8
55 — 0] 13 | 18 &G ss151 M \— TAN AND GRAY, SILTY CLAY
4 : "
T - __'| R " 53.3 17.0
+ A - N TAN AND GRAY, SANDY CLAY,
515 + 188 1 - - MICACEQUS
5 T 5T 12 AL sl ™ §:—
T LT i
465 T 238 A \-
1 7 7 8 g TN
45 T f15 \_
T o T A - 433 27.0
T N - .\- RED AND GRAY, SILTY CLAY, 1
415 t 288 s o - " MICACEOUS
40 + BT 171 22 " @35 sS-17| M §-—
T -t l‘ - ~ 38.3 - 32.0
T - - AE T GREEN-GRAY AND BROWN, CLAYEY
365 T 338 Cp ey SAND, MICACEOUS
- T 27 | A oy ss-18] M LN
1 N Y A g
1 R Y 0y
315 F 388 R -
30 ¥ I A N M ESS
T - ¢ 283 420
T : T - i GRAY AND RED, SILTY CLAY,
26.5 T 438 M : | N B MICACEQUS
25 + 1211118 - "¢ SS-191 M - N
T S - 233 ik
+ - - = GRAY AND RED, SANDY CLAY,
215 + 488 - - MICACEQUS
20 1 12 |74 - T M -
4 PN L L
L A VD R
165 + 53.8 -\ -
15 I ER N : 'isg‘ 85-20| M o
4 - .\. . -
- . \ . -
115 + 588 AV -
10 + 17 | 22 | 28 * &5t M -
1 S I - 83 62.0
T o ¥ LIGHT GRAY AND GREEN, CLAYEY SAND,
85 1T 638 T " MICACEOUS
5 I RN "33 ss21| M I
-+ - \. - :..
1.5 : 68.8 : \. . :
0 T 278 | 19 - gaé $S-22| M 00 703
1 R Boring Terminated at Elevation 0.0 ft in
4 N Coastal Plain, CLAYEY SAND (Cape Fear
1 L Formation)




@ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 15

WBS 33449.1.1 | TIP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J. WBS 33449.1.1 TIP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 85 on -L- (US 301/I-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B1-B STATION 48+57 OFFSET 42 ftRT ALIGNMENT -L- O0HR. 8.2| | BORING NO. B1-B STATION 48+57 OFFSET 42 ftRT ALIGNMENT -L- O HR. 8.2
COLLARELEV. 68.31t TOTAL DEPTH 100.4 ft NORTHING 476,134 EASTING 2,042,989 24 HR. 6.0 | | COLLARELEV. 68.3ft TOTAL DEPTH 100.4 ft NORTHING 476,134 EASTING 2,042,989 24 HR. 6.0
DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 I DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 06/07/11 COMP. DATE 06/08/11 ISURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 06/07/11 COMP. DATE 06/08/11 SURFACE WATER DEPTH N/A
DRIVE , SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Eé-fg" ELEV DE«'Z)TH BLOW CONT BLOWS PER FOOT » v 0 SOIL AND ROCK DESCRIPTION Ez-ﬁE)V ELEV DE(E)T"' o 25 % 5 100 o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 05 | |0 % % B 0] | No. LAvoll 6 | mev.m DEPTH (f) () 0.5ft | 0.5t | 0.5% ; . : NO. | Aol 6
70 -10 Match Line
N T W 1 0 A i S I T T - INI ~  ~  GRAYANDRED, SANDYCLAY, |
882 T 00 GROUND SURFACE 0.0 + %1 6 | 5 SR W ERIRTRIRTN EESPRE M - ) SANL '
i 51— +1.1 - = COASTAL PLAIN 1 .. 4041 AU §- MICACEOUS (continued)
T D TAN AND BROWN, SANDY SILT WITH T coads o N o137 820
65 T L TRACE ORGANICS 3.0 15 I 1 N GRAY, BROWN, AND RED, SANDY CLAY,
644 T 39 1 - (TERTIARY UPLAND SEDIMENTS) [ ASETLEAS Lo N \_ MICACEOUS -
I Y18 .?14. . §S-2 | W TAN-GRAY, SANDY CLAY ¥ . |5 SS1} M \_
1 U ; 1 A N
60 _4 603 80! | 20 / \_
594 T 89 1 N COASTAL PLAIN 2067 889 7 N
T 31415 ‘@ | e el XY - LIGHT GRAY, SANDY CLAY T 141720 : 37 M \:
T N : : T C (CAPE FEAR FORMATION) T : | N a7 620
55 T . -\-\ - - 25 T - =1 i GRAY AND BROWN, SILTY CLAY, '
544 T 139 N — 2561930 i NG MICACEOUS
1 R B B B I > S . M N 1 N I IS B I I ¥l I § S M§:
T b . - 513 17.0 T : " N
50 T SRR I R I oy LIGHT GRAY AND RED, CLAYEY SAND .30 T . ! N
494 1 180 i R -306-T 989 i N
I (SIS e IR IR IS B U 2 I LI I BTN it I Y1 I I M_EN 21 1004
4 I .. %R 1 X Boring Terminated at Elevation -32.1 ft in ‘
5 4 .\ S 1 L Coastal Plain, SILTY CLAY (Cape Fear
a4+ 029 v \ ATl o -+ = Formation)
¥ ® [ 2B [ ™ ||~ %l o MRS T -
T e Tt \. t T Tt " 3 T B
1 BN S 1 X
© 1 NG . o} 1
394 289 , < o T —
1 G EEC I 1 IR Il N I~ I IECH B U # 1 N
7 S
- . .//. .« o . R, 3. o -
35 T S I vl B ] Ry T C
344 7 330 I — - I
I Sl R B B "fo&{:' L M S 1 A
T R R S : 3 313 i 37.0 T B
30 T R R w1 - i GRAY AND RED, SANDY CLAY T -
294 1" 389 i ) — T -
1 WSS I il ke || SSB| M : I :
T Tt _'____'__! - - 26.3 42.0 T B
25 T . - F” o GRAY, CLAYEY SAND, MICACEOUS T -
244 7T 439 T ,,.‘. T :"
I I RSO R B I I I 758 I SS7T | M L I R
o+ P - Se s - L.
-4 “ e e . . . /./ « e e . . . s 4 -
e TV = -+ —
& -+ R 2 D 1 L
5 I E) 9 11 N 7 T : MRS T i
B T R R RERE o163 520 I X
9l 15 T R N RED AND GRAY, SANDY CLAY, T -
) 144 T 539 e . N M MICACEOUS T N
o 1 : N .| - 1000.8® SS-8 1 R
z 4 . . . . 4 L
gl 10 T . : P T B
3 94 580 -4 -+ -
© + 026 % ||----|---" f51 - M + -
4 1 ) o I X
o T i PR N 6.3 62.0 T
T I T GRAY AND RED, COLAgEYSAND. T 8
! o ] MICACEOU! T ~
8 N N D P I T 0 I :
;( 1 . . ,I e e . . .. 4 |
gl o T il 1 -
@ 06 T 689 7 - -
2 1 L A I I fssiﬁﬁ S M ::}. 1 i
3 T R X S 3.7 720 T i
°l s T s GRAY AND RED, SANDY CLAY, T B
g =568 1739 1 MICACEOUS T N
@ 1 e i % SS-10| M I C
& 1 1. I -
[=] 1 R .' R 1 B
gl -10 :




NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/1/11

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

S

SHEET 16

WBS 33449.1.1 | TP B-4001 ] counTY CUMBERLAND | GEOLOGIST Howard, J.

WBS 33449.1.1 lTlP B-4091 ICOUNTY CUMBERLAND GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B2-A STATION 49+90 OFFSET 44 ftLT ALIGNMENT -L- 0 HR. 9.0
COLLARELEV. 69.0ft TOTAL DEPTH 70.5 ft NORTHING 476,251 EASTING 2,043,095 24 HR. 6.2

SITE DESCRIPTION Bridge No. 85 on -L--(US 301/i-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B2-B STATION 49+98 OFFSET 40 ftRT ALIGNMENT -L- O HR. 9.2
COLLARELEV. 69.2ft TOTAL DEPTH 70.5 ft NORTHING 476,172 EASTING 2,043,125 24 HR. 6.1

DRILL RIGHAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 _ [ DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER Contract Driller START DATE 06/09/11 COMP. DATE 06/10/11 ISURFACE WATER DEPTH N/A | DRILLER Contract Driller START DATE 06/10/11 COMP. DATE 06/10/11 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DFZE)TH o » 5 5 100 \/ 0 SOIL AND ROCK DESCRIPTION E};SV ELEV D%i;“ o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft T ! ) NO. MOl G ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5f ) ) f NO. MOl G
70 70
500 1 00 69.0 GROUND SURFACE 0.0 59721 00 I —69.2 GROUND SURFACE 0.0
T ST 41711, +11 T ... .. 1. .. ||ssz COASTAL PLAIN 1 Sl 716 1. _*13, ss-31| D COASTAL PLAIN
1 i S AU DR B BROWN TO TAN, SANDY SILT I T, TAN, SILTY, FINE SAND
1 4. (TERTIARY UPLAND SEDIMENTS) 1 A (TERTIARY UPLAND SEDIMENTS)
65 | 650 1 40 t 65 | 652 1 40 1 = = I
1 416 6 - 12 . . + . @10 ‘w
I N . D . I LI I 62.2 7.0
1 1o : N I o TAN, SANDY SILT
60_| 600 9.0 ! 60 | 602 1 90 |
T T 475 || ¢ -]- .| [ss24 T L B B Y : ss32| M
N - I. - - - - - - -:- -
I . ‘ o ) ) . T L 55.7
55 | ss0 T 140 T © 55.0 140| | 55 | 552 1 140 B T I R R 548 e
1 5 | 7|5 ) %2_ } §§25 539 BROWN, CLAYEY, FINE TO MEDIUM 751 T /69 a5 | - . ) ss3:| W BSL TA&%’:RI E&ﬁx& —
4 N B COARSE SAND + e - - - - GRAY, TAN, RED AND BROWN, CLAYEY
1 S\ . . L - COASTAL PLAIN 4 RN I . - SAND
1 .. - BROWN AND GRAY, SANDY CLAY 1 R . =
50 500 19.0 \ (CAPE FEAR Fi O’RMATI ol 50 50.2 190 b (CAPE FEAR FORMATION)
\ - N) = —
T 8 10 | 13 X U . M B T 151 12 | 17 . *29 K M i
I DD | S [ 470 : 220 T AR I A N :
1 R gl GRAY, RED, AND GREEN-GRAY, CLAYEY I N A 462 230
45 450 1 240 Tl S SAND, MICACEOUS 45 | 452 1 240 GRAY TO GREEN-GRAY, CLAYEY, SILTY
T | 12 | 14 B . . Ssoel M S T | 12 | 16 — ‘\28_ — SS-34| M SAND WITH MICA
4 DN .. BN 1 .. T
, 1 NG . =5 I I I
4 | 400 T 200 T I R B el 40 | 402 T 290 s ‘\" -
1 6 | 19 | 37 . e - M kS T 5120120 Y SS-35] M
4 I R I i B 4 N Y
4 . . Y (R 2 - <4 - .I. - - .
+ 4 33X A 1 R
35 | 350 | 340 7 Vil 35 | 352 1 340 !
T Z [ 15 | 17 PEAN 1lss27] M sl T 2115 120 - &5 . ; . M
EX BN i N . . R
1 \ o .
I : O 1 : 4 N B sz 3.0
30 200 200 v oy 30 302 1T 390 3 r-- - ° 3 GREEN-GRAY, BROWN, AND RED,
1 18] 18 R - 836 - M Een T 1“1 1] 18 _?33. K . MRS CLAYEY SAND WITH MICA
T ) : ,‘\. i : el T N : o
25 | 250 T as0 e o el 25 | 252 T 440 b i NN
1 16 17 24 . 841 - ss28] M [° :_ T 12 15 20 _ *35 X M ,.:._
+ . Y P . SN + . =
20 | 200 1490 i A S 20 | 202 T 490 1 Ay
T 71 11 0 - ¥31 - i M ...:_ T 1 14 17 N .'§1 .. sS-37| M Y
I RO I B sy 1o 520 I ) AN B ooy
1 AR AR B, i GRAY AND RED, SANDY CLAY, I N RN
15 | 150 | 540 | N MICACEOUS 156|152 1 540 oy
T N 2 b - - - |- SS529| M N 1 (C EEC B A N O M RS
| N, N oS
- - . . - - ~ -+ - - SN - . . ae % °T
1 . I K 1 LN Y
10 | 100 T 590 . o 10 | 102 T 590 T R R e S SN
T 23| 32 | 51 X , N - M N T 2313 7 Yﬂ . Mok
1 X DR AN T T |_7.0 62.0 1 | SN
| T D I i GREEN-GRAY AND RED, CLAYEY SAND, T DDA EDERERE INNRERR B TR oSN
5 50 | 640 [ MICACEOUS 5 52 | 640 ! N
! + 2l2z2]» B ¥ -~ ||ss30]| m C 1 RIS $50 . M OES]
1 . Y i 1 ) 5 h
l 1 N i 1 ) [ Al
4 RV AN <R 4 IR R D N A 2o
0 00 1690 Z N 0 02 | 600 7 5 7 1 SN
+ 12 13 18 é31 M 3+ 15 70.5 4 ’ 4 5 . . . @78, SS-39| M 5%y 1.3 70.5
+ - Boring Terminated at Elevation -1.5 ft in + - Boring Terminated at Elevation -1.3 ft in
T - Coastal Plain, CLAYEY SAND (Cape Fear T - Coastal Plain, CLAYEY SAND (Cape Fear
I - Formation) T B Formation)




NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

NCDOT GEOTECHNICAL ENGINEERING UNIT

S

SHEET 17

BORELOG REPORT
WBS 33449.1.1 l TIP B-4091 l COUNTY CUMBERLAND ] GEOLOGIST Howard, J. WBS 33449.1.1 l TIP B-4091 l COUNTY CUMBERLAND | GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B3-A STATION 51+64 OFFSET 48 ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B3-A STATION 51+64 OFFSET 48ftLT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 24.7ft TOTAL DEPTH 115.4 ft NORTHING 476,300 EASTING 2,043,263 24 HR. N/A| | COLLARELEV. 24.7ft TOTAL DEPTH 115.4 ft NORTHING 476,300 EASTING 2,043,263 24 HR. N/A

DRILL RIGHAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIGHAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009 I DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILLER Contract Driller ] START DATE 06/23/11 COMP. DATE 06/24/11 I SURFACE WATER DEPTH 4.2ft

DRILLER Contract Driller START DATE 06/23/11 COMP. DATE 06/24/11 SURFACE WATER DEPTH 4.2ft

il
DRIVE BLOW COU BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g gy |PEPTH NT v o SOIL AND ROCK DESCRIPTION ELEV] g py [PEPTH ) _ SOIL AND ROCK DESCRIPTION
() ] o 25 50 75 100 0] 3] 0 25 50 75 100
(ft) 0.5ft | 0.5ft | 0.5 ) ) ; NO. MOl G ELEV. (ft) DEPTH {$t)l (ft) 0.5ft | 0.5t | 0.5ft ; \ h NO. MOl G
30 N -50 Match Line I T B A
T V| [ WATER SURFACE (08/23/11) . _.._ .. - BLCATLE T 2| 95 SRR o GRAY, RED AND YELLOW, SANDY CLAY
4 L 1 B A N (continued)
1 L 4 i P PP %- -53.3 78.0
T I DD AN Btetde sl SR C RESIDUAL
2 | a7 00 GROUND SURFACE 00 |85 | 5511 708 ! NS TAN AND BLUE-GRAY, SILTY CLAY,
T WOH| 1 [WOH| L RN Sat. ALLUVIAL 1 16 ] 30 | 53 . . -kgg- - | [ss181] D DNF SAPROLITIC
1 AN e - GRAY, SILTY, FINE SAND WITH WOOD . + N\ - §-
1 AN N ~GRAY, SILTY SANDY CLAY ' I I I N A N X
20 | 1991 48 | 60 | s01.1 848 \ §_
1 WOH [WOH|WOH ‘O' . .. ss-152] w L ix 18 ] 33 | 62 . - B9 D \_
4 . . . - L. -+ - PR .\ \-
BN . . .. R 4 .. . .\ §_
15 149 1 a8 U Ey R [ 15.2 25 65 | .a51.1 898 - N
4 14 33 36 P . " | COASTAL PLAIN T 77 81 139/0.1 X N ‘ A . - -65.6 90.3
T : S opes - 198 P NS GREEN-GRAY, RED, BROWN AND GRAY, T : : " j0bi08 W4 WEATHERED ROCK
T AN \_ SANDY CLAY, MICACEOUS T ) N T = BLUE-GRAY AND TAN, META-MUDSTONE
I B DR DY §_ (CAPE FEAR FORMATION) I R /A
10 99 14.8 / \_ -70 701 Q48 =z
T ® | 3 | % e ss154] M %_ T 27 | 63 [3701 I R YZ
I DR ‘ \: I D A
5 49 | 108 // %_ 75 | .751.1 998 e %
T |77 el " N I ‘ ;100059 %%
1 DDA A S N : 230 I ";,’2
0 | o1 T oun NI S GREEN-GRAY AND RED, CLAYEY SILTY 80 | 01 Troaa é;
- < SAND WITH MICA : - - =
1 11 15 21 . ‘36\. I SS-155] M + 45 [55/0.2 e e el s e e e e e e o s 100079 {,":
+ N N 1+ R N R IR N7
1 R Rt e S 1 %
5 | 51 Toag 4 S -85 | g51.11008 Y4
T V23 NELRN oTox P IO IR IR M C T 50 |500.2 00 ® ://;
KR . .. ... o 5 4 e e - ¥
g . PP RPN . 8.3 : 330 1 ZZh
1 B IS | u GREEN-GRAY AND RED, SANDY CLAY + SRR f»;/“f
10 | 4014 T a48 ; N WITH MICA 90 | 901 L1148 A 201 1154
T N cee s | s - - @520 - - | - - - - | ISS156] M %\- T S0_]10/0.1 100/0.6® i Boring Terminated at Elevation -90.7 ft in
I SRR e |‘ DIl §: I ' WR: META-MUDSTONE
15 | .151.] 398 | \_ 1 -
T IV I ése - - M \_ 1 i
- o = s o o @ ‘. - - ~ - -
I N DR | D %I I i
20 | o011 assg | \_ 1 _
T | 21 | %0 R I TP §5-157| M s- + -
I B0 BEEEY DAt %: I -
25 | o511 498 o \_ I -
T 5 | 18 [ 28 D U ¥ U M RN T C
4 .. -28.3 53.0 - b
1 I N DAl ¥ AND RED, 1 L
30 | s T eas N RK GRAY AND RED, SILTY CLAY 1 -
1 11 16 22 . <] - e 3S-158] M §_ 1 L
1 R I [ 1 [
| 1 S AN N 1 5
=35 | 451 1 508 / NS -4 —~
[ 1 9 13 17 +30 R M \_ 1 L
I D N o I i
o I £ C GRAY, RED AND YELLOW, SANDY CLAY 1 -
- 4011 648 1 ‘%__ 1 n
T 472 7 &s - - | - - - $5-159] M \- 1 X
I N N I [
-45 | 451.1 698 AN \- -+ —
T 2 [ 25 | 8 ) \53, D \- T -
I SN N I -
o 1 v N I :




NCDOT GEOTECHNICAL ENGINEERING UNIT

S

SHEET 18

BORELOG REPORT
WBS 33449.1.1 | TP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J. |wBS 33449.1.1 | TIP_B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B3-B STATION 51+41 OFFSET 50 ft RT ALIGNMENT -L- 0 HR. N/A | | BORING NO. B3-B STATION 51+41 OFFSET 50 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 20.9 ft TOTALDEPTH 11381t NORTHING 476,199 EASTING 2,043,266 24 HR. N/A| | COLLARELEV. 209 ft TOTALDEPTH 113.8 ft NORTHING 476,199 EASTING 2,043,266 24HR. N/A

DRILL RIGHAMMER EFFJ/DATE MAC2425 CME-55 85% 09/02/2009 l DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF/DATE MAC2425 CME-56 85% 09/02/2009 I DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 06/30/11 COMP. DATE 07/01/11

| SURFACE WATER DEPTH 7.6t

DRILLER Contract Driller START DATE 06/30/11 COMP. DATE 07/01/11

SURFACE WATER DEPTH 7.6ft

NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

DRIVE BLOW GOUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;-f'ti)v ELEV De(gr H , 6 v 0 SOIL AND ROCK DESCRIPTION | Ez.fgv ELEV D"i%TH 0 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
30 | <IN W VR AT A Match Line ]
T~
1 R WATER SURF/ 1 R .. R RESIDUAL
1 W | oo WATERSURFACE (06/30111) . _.._.. - 1 > N BLUE GRAY AND TAN, SILTY CLAY,
I . 533 + 749 St NS SAPROLITIC (continued)
I i I 71367 °N b RN
25 I » -55 I ‘93 §_
I : 5813 :: 79.2 P -58.1 79.0
209 L oo 20.9 GROUND SURFACE 0.9 ¥ 22 | 57 |43/0.2 e WEATHERED ROCK
20 T WOH|[WOH|WOH % SS1%| M NN S ALLUVIAL -60 1 100/0.79 BLUE GRAY AND TAN, META-MUDSTONE
1 . .. K RAY-BROWN, SILTY SANDY CLAY 1 ...
1 o : - N 50 T
167 L 40 L : : GRAY-TAN, SANDY SILT WiTH WOOD -63.3 4 84.2 R O
5 1 WOH[ 1T | 2 +,3 .. . . ss196l w 65 1 20 5; ok 1 I R AR I o4 46 I 855
T et ey =8 SORSTAL PLATN Z8 T -] - BLUE-GRAY AND TAN, SEVERELY
+ .- . - 676 T 885 SRR B WEATHERED, VERY SOFT, VERY
1174 g0 : ) 1--- GREEN-GRAY AND RED CLAYEY, SILTY T >t a5 15a03 | - - - |- - - - .. CLOSELY 7O CLOSELY FRAGTURED
T %[ 26 | %0 85 - - Ss197] M SAND WITH MICA 1 * oooe® LY PR s
10 =4 ” (CAPE FEAR FORMATION) =70 4 | \ RS-, REG=63%
T A -/ . 725 F 93.4 . . Z=3
87 + 142 .. - . E 73 | 46 |54/02 . ce e
+ 11 14 24 . .‘/ . M 4 . . . . 100/0.7# %
5 I l38 75 I ﬁ
I Y D 773 L oo DD EDEREERE B ZZ
17 41992 N T 457 |5500.3 A I * 100/0.5® ff'ﬁ
0 ;: 17 18 19 - ,.‘37: SS-198] M -80 _.: PO C e e . . At %
I~ Z
R - - N LN 824 41033} | .
33 4242 B R N N I 50 {500.7 e e e e 0006® A
5 I 19 | 37 [630.4) | . . . . . N A M 85 1 . ST RSA é;
- -+ - 100/0.9% - -+ — . 7
1 DTN IR IR I 7.1 280 1 . K I ZZ
83 42992 DU I 17 : GREEN-GRAY AND RED, SANDY CLAY A74 F1083 L el o : Do ‘ gﬁ
10 1 BT 232 ]|.--- . M WITH MICA 0 1 . - oo, :',/Z—ﬁ
T T 924 11133 Z/Zé 929 : 1138
133 + 342 e (100/0. 5 = - :
T a7 57 o M T - 100/0.5 N Boring Terminated at Elevation -92.9 ft in
-15 I I o _ WR: META-MUDSTONE
183 + 302 D I [
20 -: : 19 33 a7 . sS-2001 M _. : ..-
=233 :: 442 : :: :
=3 N N N M I o
T 271 48.0 I i
283 4490 | N DARK GRAY, RED AND YELLOW, SILTY I i
.30 <4 15 15 22 SS-2011 M §_ CLAY + =
333 1 5492 i \: I i
5 T 0| 14 | 19 M %- 1 i
282 ] ser Do N I -
I I 3B [2||---- SS200] ™ §_ i R
433t 642 . §: 1 :
5 I B[ 2T | 32 . b §- I A
T §' 47.1 68.0 T B
483 4 692 - -+ -
50 <4 14 20 32 $58-203] D §- 4 L
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NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

SHEET 19

WBS 33449.1.1 I TIP B-4091 | COUNTY CUMBERLAND I GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B3-B STATION 51+44 OFFSET 50ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 20.9ft TOTAL DEPTH 113.8 1t NORTHING 476,199 EASTING 2,043,266 24 HR. N/A

DRILL RIG/HAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009

I DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 06/30/11

COMP. DATE 07/01/11

SURFACE WATER DEPTH  7.6ft

CORE SIZE N/A TOTALRUN 23.2ft

RUN

DRILL RUN
REC. | RaD | SAMP. ;
RATE NO. | ()

i) | B | @ A

RUN
)

ELEV
{f)

DEPTH

ELEV ()

()

®Oor

DESCRIPTION AND REMARKS

ELEV. (ft) DEPTH (ft)

Bl

Begin Coring @ 85.5 ft

-04.6~ 62.0 | 3.0 1:30
T 1:15
T 88.5 1:45
T 89.8 N=100/0.8

2:15

26)
87%

N/A

-67.6
-68.9

36 (3.2) 1 N/A | "RS4

2:00
2:156
1:45/0.6
=100/0.7

3:00

89%

-72.5
-73.7 1

93.4

©
>
=

3.6 (2.0) I NA

i
-ttt

3:00

2:45
0:45/0.6
N=100/0.

56%

-77.3
-78.1

©©
0
on

i3 B4 | NA

79%

(3.8)
86%

4.4 W=100/0. N/A 7RSS

@8
65%

73 W=100/0. NA

WEATHERED ROCK
BLUE-GRAY AND TAN, SEVERLEY WEATHERED, VERY SOFT, VERY
CLOSELY TO CLOSELY FRACTURED, META-MUDSTONE

-64.6 85.5

929 113.8

J IN=100/0.5

PR NS YN SN SUNN SN SN SO YR TOUN SN AU TN TUNE WY S UK ST YOC N SO

NCDOT CORE SINGLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

- re-eeee e e e e e e e e e e T T T T T T T T T

PISC TS TN WS BN ST Y S TN K U TONN SO T OO WU TON WY VAN Y ST WY U SO T

l’ll"lllllllll||l|‘lllllllllllllllllllllll|||lll|l

Boring Terminated at Elevation -92.9 ft in WR: META-MUDSTONE
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 20

NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

WBS 33449.1.1 !TIP B-4091 lCOUNTY CUMBERLAND lGEOLOGlST Howard, J. WBS 33449.1.1 TIP B-4091 COUNTY CUMBERLAND |GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B4-A STATION 52+27 OFFSET 56 ftLT ALIGNMENT -L- 0 HR. N/A | | BORING NO. B4-A STATION 52+27 OFFSET 56ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 19.3ft TOTAL DEPTH 113.2ft NORTHING 476,323 EASTING 2,043,322 24 HR. N/A| | COLLARELEV. 19.3 ft TOTAL DEPTH 113.2ft NORTHING 476,323 EASTING 2,043,322 24 HR. N/A
DRILL RIG/HAMMER EFFJ/DATE MAC2425 CME-55 85% 09/02/2009 DRILL METHOD Mud Rota HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
ry
DRILLER Contract Driller START DATE 06/27/11 COMP. DATE 06/28/11 lSURFACE WATER DEPTH 9.5t DRILLER Contract Driller START DATE 06/27/11 COMP. DATE 06/28/11 ‘SURFACE WATER DEPTH 9.5t
DRIVE T SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EE_ﬂE)V By BT BLOW COUNT BLOWS PER FOO v 0 SOIL AND ROCK DESCRIPTION E{'fgv ELEV D%’?)T” o »5 N 00 o SOIL AND ROCK DESCRIPTION
@ | @ [osit|osf|ost| |0 G 5 75 1001} NO. LMol G| Etev. g DEPTH (f) (#) 0.5 | 0.5% | 0.5f . 5 I NO. L /mol| 6
30 B o0 O R N AU Match Line | IR S N E
1 V! _[ _ WATER SURFACE (06/27/11) _ _ . _ . _ i A _ RESIDUAL
I I S I LoN L NJ BLUE-GRAY AND TAN, SILTY CLAY,
) U I NS SAPROLITIC (continued)
5| I o - S S N R I | D S_
I [ 1R KT R L : N
0.0 02+ a0 193 GROUND SURFACE 0o + $50.— D §-—
I WOH|WOH[WOH | &," ~ A ALLUVIAL T o B B N
T ceet . ey GRAY AND BROWN, SILTY CLAYEY SAND T N NY
162 T 31 o - Tttt i ST S5 152 WITH GRAVEL : » 638 1 831 R o e o R I e _\:\'\ | 543 836
15 e 166] M s Al | 65 T . - - :
T “&——02.\\ — C COASTAL PLAIN 1 ) 100089 % BLUEX%$H5§R-§88§TONE
I DD BN T i GRAY AND RED, SANDY CLAY WITH MICA T o . (’i '
I : NS - (CAPE FEAR FORMATION) I : : v
B A T A 7 N ; - I RS 3 R (0K C Tt ﬁ
Ll o U |0 ¥ [T ~ ¢ %
+ . . e e /(. .. N 1 i N 7100/0.8 ”Z
P30 £V S N N ) B SA DS BZe : X mafart 1oL ]
- T , 1 "N o B B sesape 100079 %
T - _:______! -t - 23 17.0 T - - %
12 T 181 o S Y GREEN-GRAY, CLAYEY SAND WITH MICA 788 T 081 © ZZ
0 ’ | 17 | 19 " da Sse8| M BN -80 T 30 {70005 - o d w4
1 ~+~ SN T - - —100/1.0 %
. R B R ) 1 : : 2
38 T 231 D A -83.8 T 103.1 N . T f/’ﬁ
5 T 75 |5500.3 . 0r03® D o .85 T 53 [47702 200079 7
T - LRI TSI N ST 77 27.0 T T . .'.;I_"/Aé
88 T 281 Cett A T i GREEN-GRAY AND RED-BROWN, SILTY 888 T1081 - T '
-10 I v - R T YA M §‘_ CLAY -90 I [foon3 : 06049 Y4
h Y <7~ .
1 N . : \_ 4 .. . . .. '/ﬁ
138 T 331 : Noo §' 938 T1131 ' : e VI 038 1131
15 I e X N sl v NY 50701 60/0.1 E NON-CRYSTALLINE ROCK
T - - Nl N T N BLUE-GRAY, META-MUDSTONE
+ R G \_ 1 B Boring Terminated at Elevation -93.9 ft in
1 . I I \- 4 B NCR: META-MUDSTONE
2188 T 381 N N ,
20 T B ™ 604 |- |- © N p INJ I - :
T T ; 00 NN T X
+ . . ./ §_ 1 L
238 1 431 . al K T K
s I [P [F[® g N I :
i} 1 .. /_ . \_ i L
288 ] 4a1 Ly N I [
30 T 18 [ 27 | 47 A7 $S-171] M §_ -+ N
+ . P Iy (O BN \_ +4 -
ES . .. P A \._ 4 L
1 LA N 1 L
| -33.8 1 531 7 RN
-35 T 5 [ 20 | 28 : ";R' s M §' T B
| = 1 [
} T : L .- §' 37.7 57.0 T -
388 T 581 T [ N TAN AND GRAY, SANDY CLAY I -
40 T 8| 22 [ 30 éso ss-172] M %_ -+ N
4 - - B 4 L
T - N 42.7 62.0 T -
438 T 631 e .- RESIDUAL T -
5 . I R e oo D BLUE-GRAY AND TAN, SILTY CLAY, 1 -
T Y, e SAPROLITIC T i
1 .. // .. 1 K
=488 T 681 T T K
50 =488 0 1716 | 25 o Wi o_| T -




NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

@ |

SHEET 21

WBS 33449.1.1 lTIP B-4091 |COUNTY CUMBERLAND

| GEOLOGIST Howard, J.

WBS 33449.1.1 l TIP B-4091 l COUNTY CUMBERLAND l GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B4-B STATION 52+84 OFFSET 35 ftRT ALIGNMENT -L- OHR. N/A
COLLARELEV. 2041t TOTAL DEPTH 113.7 ft NORTHING 476,250 EASTING 2,043,400 24 HR. N/A

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River

BORING NO. B4-B STATION 52+84 OFFSET 35 ftRT ALIGNMENT -L-

COLLARELEV. 204 ft TOTAL DEPTH 113.7 ft NORTHING 476,250 EASTING 2,043,400

GROUND WTR (ft)
O HR. N/A
24 HR. N/A

DRILL RIG/HAMMER EFFJ/DATE MAC2425 CME-55 85% 09/02/2009

HAMMER TYPE Automatic

| DRILL METHOD  Mud Rotary

DRILL RIG/HAMMER EFFJDATE MAC2425 CME-55 85% 09/02/2009 l DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

DRILLER Contract Driller START DATE 06/22/11 COMP. DATE 06/23/11 |SURFA_CE WATER DEPTH 8.8ft DRILLER Contract Driller START DATE 06/22/11 COMP. DATE 06/23/11 SURFACE WATER DEPTH 8.8ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E{-ﬂE)V ELEV D%"J“ LOW cou 5 5 100 v o SOIL AND ROCK DESCRIPTION E{;SV ELEV DE(E)TH _ o - 5 5 4 o SOIL AND ROCK DESCRIPTION
(f0) 0.5t | 0.5f | 05f | |0 ? . , NO. | /Mol G | Etev.m DEPTH (i) (f) 0.5ft | 0.5ft | 0.5 . . ; | | No. | /Mol 6
p Match Line
= T A A [ R WATER SURFACE (08/22/11)_._._.. AT T I T N TN e S T
1 - 1 DRI EDERRR I Y C BLUE-GRAY AND TAN, SILTY CLAY,
I N 520 1733 . Nl NS SAPROLITIC (continued)
25 I i - 1 13 24 30 ) ¥53- ss-146] D \_
-t L = -t “‘ \-..
4 R 4 . .\\. .. §_
I i 2579 1 783 : n .\:\: . \:
20 |204 F 00 [ 204 GROUND SURFACE 09 | 0 1 61 B |6 . o D §-
F [WOH|WOR|WOH| & Ss136| W Eeo ALLUVIAL + 1 NY
T R EE Rl RS I Hey GRAY-BROWN, FINE TO MEDIUM SAND 1 Sep NY
we L ag e e g Reasf174 20 620 T 833 DU DD IR I D NS
R . N COASTAL PLAIN 15 29 56 é ss-1471 D \
15 + 21 1 351 4 R A B 0 - §5-137) M N GRAY, SANDY CLAY WITH MICA 65 T ' - - @85 NY
T - o \\\j (CAPE FEAR FORMATION) T - AW NY
T : e AN \“ 679 T asa : :\’\ §'
113 T 91 e D N NI 79|38 [6205 % [ 689 A 80.3
10 I 337167105 S R oo o 1551381 D N 70 I © 10010 WEATHERED ROCK
T T T eon S_‘ T BLUE-GRAY AND TAN, META-MUDSTONE
T IR I IR - 7.4 130 700 T oz
63 T 141 R B GREEN-GRAY AND RED, CLAYEY SAND 5717305 A
5 I 13 25 26 N - $S-139] M .-:. WITH MICA 75 _’: * 100/1.0
1 .. -.../( . 1
i3 ¥t aa4 RN SR IO 779 foal oo D R
0 T 3 | 13 | 14 ce lé,- - - MRS -80 T ’ T - 100079
I D | DA . 2 1 R
. T e o e e e o e S -2.6 23.0 809 103.3 ! o
27 T.o41 Y =7 GREEN-GRAY AND GRAY, SANDY CLAY 5517507 MR
5 T B 2 R B B IR N XY Y WITH MICA 85 T - 10000.6
T T 1ov0s® T :
T s i 879 11083
87 T 291 o Pl 100702 R DR B * loo/0a®
-10 1 15 20 25 A 3 M 90 _: "
+ . N ... . : + e e .. R e e
I : TN : 929 T1133 :
- . ... - P - . s e s . 74 -93.3 113.7
a5 | - - - .\..6. . . M T 0070 i0i4® N Boring Terminated at Elevation -93.3 ft in
I 1 I - © WR: META-MUDSTONE
I ) RN 1 N
~N
<4 . . e INe e . + -
187 T 391 R R s '\\'\: T B
20 T T [ [50 ||| g M I o
ik . S| 4 =
T - -_"__:_;_-____:__'_l 226 43.0 T B
237 T 441 s S FTTTTETT TS ANy GREEN-GRAY AND RED, CLAYEY SAND t -
-25 ;: 12 14 20 MR ‘34' SE Tttt Iss142] M .-:‘:_ WITH MICA _': :_
1 IR IR eq 266 470 T -
T S - - ses - DARK GRAY AND RED, SILTY CLAY T i
287 T 491 S BaeE B I B NY 1 -
-30 I (3N DA DL b I R Y %V A M RN I [
T Y PO B S NN I A
337 T 541 N
.35 T 6 | 25 | 36 N I Y M §- + L
I T . N T n
+ S R §— -37.6 58.0] T -
287 T 501 R B : - RED AND GRAY, SANDY CLAY t -
-40 I 36 164/0.4 R BN R 100/69* SS-144] M s—_ I :..
+ R R I N 63.0 1 -
437 T 641 SRR | R - RED, YELLOW AND GRAY, SILTY CLAY T B
-45 I w220 S +%9' . $s-145| D §'_ I -
T Y L §- 476 68.0 T -
487 T 691 s St R B T B
-50 T 52T 29 || -] - et o_ON- T [




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 22

WBS 33449.1.1 | TP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR ()
BORING NO. B5-A STATION 54+10 OFFSET 38ftLT ALIGNMENT -L- OHR. N/A
COLLARELEV. 263t TOTALDEPTH 114.2ft NORTHING 476,353 EASTING 2,043,503 24 HR. N/A

WBS 33449.1.1 l TIP B-4091 I COUNTY CUMBERLAND I GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B5-A STATION 54+10 OFFSET 38ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 26.31t TOTAL DEPTH 114.2 ft NORTHING 476,353 EASTING 2,043,503 24 HR. N/A

DRILL RIG/HAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009

] DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009

| DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILLER Contract Driller START DATE  06/28/11

COMP. DATE 06/30/11

| SURFACE WATER DEPTH 4.4ft

DRILLER Contract Driller START DATE 06/28/11

COMP. DATE 06/30/11 | SURFACE WATER DEPTH 4.4ft

NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 2/10/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E}-fg" ELEV DFZE)TH 5 s 10 v 0 SOIL AND ROCK DESCRIPTION E%fg" ELEV D‘%‘BT“ o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
() 05ft | 05t | 05ft | |0 2 P i Ol | NO. |/mol| ¢ | Etev. DEPTH () () 0.5ft | 0.5ft | 0.5 ; ! f No. |Avoll ¢
%0 h /1 [ WATER SURFACE (08/28/11) _..._.... el L L1 Match Line S —
+ 4 A I B RESIDUAL
T sl l Lo No - NS BLUE-GRAY AND TAN, SILTY CLAY,
en + 00 GROUND SURFACE 00l T D e D §- SAPROLITIC (continued)
25 ¥ WOH | WOH [WOH $5-179] W ALLUVIAL 55 T - N NY
T TAN-GRAY, SILTY, FINE TO MEDIUM T — - N
ooe L 27 o i . SAND WITH ORGANICS 569 | 832 . - \ - - N
T WOH [WOH|WOH] { - - - - . . W I Bl “ag- D §_
20 I . . : -60 I IR A AN §'_
4 . N IO . 1 c e . N\ B
—— e 3 80 619 T 882 N
126 + 87 : S . . 3 COASTAL PLAIN 75 | 48 |52003] | T : - -\ - 024 B87
£ T | 156 | 19 . d |- - ss180l M RN + : R - P~ T S XK, -~ WEATHERED ROCK 89
34 GRAY AND RED, SANDY CLAY 100/0.8
15 I : LN - %‘_ (CAPE FEAR FORMATION) -65 I - : | Y BLUE ORAT AN AL MELAMUDS TONE
1 .- R B s' 02 305 Lt S DOREE B B BLUE-GRAY AND TAN, SEVERELY
1268 37 L oL e D \: I e BOEEE DESSE DX WEATHERED, VERY SOFT, VERY
T : T \’89 : M T : : S CLOSELY TO CLOSELY FRACTURED,
10 I - I - \'_ 70 I META-MUDSTONE %6
T DD T  Fpm—p—— 1 N 17.0 712 Lo7§ .. . A REC=85% /
o Tas e % ; - " GRAYANDR%NDh_%LQ!YgX,SILTYSAND T vram wrom e AR : o D (95 sl m RESIDUAL
T =] ... . . . 1 .. o oS BLUE-GRAY AND TAN, SILTY CLAY,
s I N I 5 & : SS181 M s I Sl R SAPROLITIC 1009
-+ NS - -+ WEATHERED ROCK
T RSO - 767 T1030 SRR EEIEIREN IR SRR BLUE-GRAY AND TAN, SEVERELY
26 +9237 - - + 30 {70005 SR R T S WEATHERED, VERY SOFT, VERY
T 8122141} - - - Ngso .- M T S B . + 100/1.0 CLOSELY TO CLOSELY FRACTURED,
0 T : -1 : -80 T c o s META-MUDSTONE
T = =AY RED AND GREEN-GRAY, SANDY 2L 1 REC=56%
T * ot sttt B - -81.7 11080 T : ° c
D4 + 987 [ [ .« ... . e .. L ! ! I 150/0.2| . e e . e
EN 55 145/0.4 R e B BT S$S-1821 M §_ SILTY CLAY WITH MICA + 50 [50/0.2 .. .| . 10007% RS2
5 I B R R R s §j_ -85 T o
e - e | o o o o b o e 4 . - ./. - N . -
=74 + 337 T =5 s - A §" 867 1130 17 | 58 142/0.2 st RS:3 . 114.2
T C ] e M \: T 100/0.78 N - Boring Terminated at Elevation -87.9 ft in
-10 I X N I C WR: META-MUDSTONE
124 + 387 --\-\ §- + -
T 231 B/ 6204 | - - - | -] - - - 2N 1SS-183] M \- T N
- T D R R - 100/0,9b -~ T -
15 I N I =
aza L aaz AR IR IR I N T A
T 7o o oy ) N I SO B M§- 1 L
-20 I M IR B §:_ 07 o I n
2adanz S D Sy GREEN-GRAY, CLAYEY SAND WITHMICA T X
+ g T [ 13 - - M R 3L 4 5
25 T - - i T -
':: . I___:_______ . . 324257 52.0 ":: :'
| ora ey : i D F DARKGRAYANg SS,D, SANDY SILTY 1 N
T 6 | 23 | 37 . }60 . .- M K 1 B
=30 I . AR . I "
a1a T o2 Y SR B N I i
‘ T 19 | 26 Y : M r I -
{ T o [—-35.7 62.0 T —
369 1 632 S B REE B § DARK GRAY, RED AND YELLOW, SILTY T -
| 1 22 25 33 : ‘58. : : T $S-1861 M : SANDY CLAY :: :
-40 I i R G " I |
1 I EE DR N N 1 N
-419 | 682 R B R ~ i R
1 I A V0K [ A A DA ) '10{),1\0? M i 1 K
-45 T - ;____'______'__’_'_:d (" -44.7 71.0 T B
T f = RESIDUAL T —
| =469 1 732 A I D - BLUE-GRAY AND TAN, SILTY CLAY, T -
1 12 18 26 o ‘QA ) ) ss-188] D : SAPROLITIC 1 |
50 T S - T -




& NCDOT GEOTECHNICAL ENGINEERING UNIT
{1J CORE BORING REPORT

SHEET 23

WBS 33449.1.1 | TP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B5-A STATION 54+10 ’ OFFSET 381#tLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 26.3ft TOTAL DEPTH 114.2 1t NORTHING 476,353 EASTING 2,043,503 24 HR. N/A

DRILL RIG/HAMMER EFFJ/DATE MAC2425 CME-55 85% 09/02/2009

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Drilier START DATE 06/28/11

COMP. DATE 06/30/11

SURFACE WATER DEPTH 4.4ft

CORE SIZE N/A TOTALRUN 19.4 ft

R
eLev| RUN DRILL L

RUN
W

DEPTH

REC. | RQD .
() ELEV ) RATE NO )

(f) iy | 9 | 6 -1 8

ELEV. (ft)

DESCRIPTION AND REMARKS
DEPTH (ft)

-63.2

Begin Coring @ 89.5 ft

-63.2 1. 89.50 1 3.0 2:30

-1 3:00

B0)
100%

N/A
-85

-66.2 L 2:45
-67.1 =100/0.
L 4.1

2:00
2:15
2:30

(3.0) | NA

73%

63.2

-70.3

WEATHERED ROCK
BLUE-GRAY AND TAN, SEVERELY WEATHERED, VERY SOFT, VERY
CLOSELY TO CLOSELY FRACTURED, META-MUDSTONE

89.5

96.6

2:25
0:05/0.1
& T A=98

- 3:30

0.0
0%

§5-91

VX))
53%

NA

-74.6

RESIDUAL
BLUE-GRAY AND TAN, SILTY CLAY, SAPROLITIC

100.9

)
56%

3:30
.0 315
0 =100/1.d
4.0 3:45
3:15

(1.8) | N/A

45%

3:15
545
=100/0.7
4:45 1 (3.5)
345 | 81%
2:30

N/A

43 RS-2

NCDOT CORE SINGLE B4091_GEQ_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

-86. 7 RS-3

2:45
3:00/0.3

-87.9

WEATHERED ROCK
BLUE-GRAY AND TAN, SEVERELY WEATHERED, VERY SOFT, VERY
CLOSELY TO CLOSELY FRACTURED, META-MUDSTONE

114.2

IN=100/0.7

AT R SAT IR S BT SAT TR A TNTSNTUAT I BT ST YN AT SOT ST I AT SN N YU RTINS AT AT N T ST A A A
—r-rtrrreese e e e et e e e e T T T T T T T Tt

lll'|llIIIIIIIlIIIIIIllll|ll|IIlllIl'llIllll‘llll'lllll‘

Boring Terminated at Elevation -87.9 ft in WR: META-MUDSTONE




NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 24

WBS 33449.1.1

| TIP B-4091 | COUNTY CUMBERLAND

| GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River

BORING NO. BS5-B STATION 54+02 OFFSET 731{tRT

ALIGNMENT -L-

COLLARELEV. 22.8ft TOTAL DEPTH 115.7 ft

NORTHING 476,243

EASTING 2,043,524

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

WBS 33449.1.1 l TIP B-4091 COUNTY CUMBERLAND GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/I-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B5-B STATION 54+02 OFFSET 73ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV., 228ft TOTAL DEPTH 115.7 ft NORTHING 476,243 EASTING 2,043,524 24 HR. N/A

DRILL RIGHAMMER EFFJDATE MAC2425 CME-55 85% 09/02/2009

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF/DATE MAC2425 CME-55 85% 09/02/2009

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 06/21/11 COMP. DATE 06/22/11 lSURFACE WATER DEPTH 5.2ft DRILLER Contract Driller START DATE 086/21/11 lCOMP. DATE 06/22/11 SURFACE WATER DEPTH 5.2ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ez.fgv ELEV DE(%TH . s v_ ) SOIL AND ROCK DESCRIPTION E(LﬁE)V ELEV. D'%g)T“ 0 - % . , ) SOIL AND ROCK DESCRIPTION
() 0.5t | 0.5 | 0.5t | |0 2 P 5 0] | No. Aol ¢ | Eev.a DEPTH (f) (f) 0.5ft | 0.5t | 0.5 ; ! P 100 ] No. LAvoil 6
30 B -0 (S NN AN AU N Match Line . e
4 L -+ '. . . T T -613~—~ _———________——74-6-
T Vi [ WATER SURFACE (06/21/11) _ ... _.. - o4 l7ss ] N RESIDUAL
I X T 723 | 53 y N GRAY AND TAN, SILTY CLAY,
1 - i s SS131 D AN SAPROLITIC
25 I - 55 I / NJ-
T N T : - NY
28 1 0o | 2238 GROUND SURFACE 0.0) 574 4+ 8092 . I. . \_
T WOH|WOH|WOR [ &-n - - - | - - - - S5-123] W C ALLUVIAL T T3 [ 79 | 33 R e D NG
20 1 I I . . \- GRAY, SANDY CLAY WITH TRACE 6 1 . - 2 . N
+ N ORGANICS - + N-
1716 1 K2 Lo Lol L . S- 624 1 852 S S .\\‘ .- §-
T WOHRTWOHR|WOH R R w %- ¥ 13 | 24 | 36 B I I xﬁo . ss132| D §-
15 I . - N 65 I RN \:_
+ T T : i COASTAL PLAIN 674 % : C NG [ 679 907
T ™| 2% [ %0 : ;54 : : ss124] M INJ GRAY AND RED, SANDY, SILTY CLAY T 12| 37 16304 N | WEATHERED ROCK
10 I ) N WITH MICA 70 I - 10009 GRAY AND TAN, META-MUDSTONE
T D Y, §_ (CAPE FEAR FORMATION) T -
76+ 152 S IR 4 \- 724 + 952 -
-+ L -75 4
1 R P T B NN se 19.0 1 T
26 4+ 202 SO S - .. [ .-::_ GREEN-GRAY mTcl)-i TAEI.%ACLAYEY SAND 774 +100.2 e O I cae .
. i DA s Moy ol 1 O DR - Tobrio®
T A X e T D A 812 1040
24 4 om0 N EEREY P I . ot 804 +1052 R S P, . -/ RESIDUAL
N 17 17 7. R I Y AR Mo SN T 21 35 56 sl e - e | [SS-134 GRAY AND TAN, SILTY CLAY,
1 R N - 1 SAPROLITIC
5 1 [ e d 52 20| | -85 1 \
4 N P e S B N GREEN-GRAY AND RED, SANDY CLAY 1 ... .3 )
74 4302 - A TR Y R EPEPE s WITH MICA 874 +1102 S I R .- l 872 >WEA1v'HEREDROCK 1100
¥ v 7 B T R I TN R, - i T 38 : . , ;
o I RN IDERERRA I - I I Sical L C 0 I SR DR . o007 TAN AND GRAY, META-MUDSTONE
T L N T
124 + 352 l.. - 924 +1152 .- -
1 /el 929 115.7
1 6 | 23 | 31 . &54_. : M - T 100/0. 100/0.5® i Boring Terminated at Elevation -92.9 1t in
-15 I N o I o _ WR: META-MUDSTONE
I SN L. i 1 -
74 4+ 402 . -\-\ .- L + -
T 19122 7 52 = e $5-127| M - T -
-20 1 AN » I :.
Ay
e ‘\. - = . -
224 + 452 AN - + -
T 7 |32 (6803 | ----]---- N0 M R 4 -
-25 I SRR N S 1008 [ 252 480 1 .
1 IR . oo ATYE GREEN-GRAY, CLAYEY SAND WITH MICA + i
274 + 502 - - A + -
I {11 | 13 % ss-128] M ot + -
-30 I B SOl 1 -
4 PSP EPR . S -31.2 540 4+ R
204 1 550 R R . N DARK GRAY AND RED, SILTY CLAY 1 X
¥ 423 | 32 <] és5 §5-129] M §— 1 -
-35 1 T A N A '
1 . NY 1 -
374 + 602 Y NG 4 L
T 719 | 28 R | M §- { L
-40 R B T Z_ I .
+ R 1 §_ 412 . 64.0 4 L
YR P LT N GRAY, RED AND YELLOW, SANDY CLAY 1 A
T 9 [ 33 | 34 . ss130l M N T -
SCH A N 1 -
T RPN A \\\- I N
474 + 702 -2t §- + -
+ 0 | 18 | 21 - -,gg. .- D §- + -




NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT |

&3

SHEET 25

WBS 33449.1.1 | TIP B-4091 | COUNTY CUMBERLAND

| GEOLOGIST Howard, J.

WBS 33449.1.1 | TP B-4001 | COUNTY CUMBERLAND

] GEOLOGIST Howard, J.

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B6-A STATION 55+42 OFFSET 39ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 57.0ft TOTAL DEPTH 100.2 ft NORTHING 476,388 EASTING 2,043,630 24 HR. - 5.5

SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B6-A STATION 55+42 OFFSET 39ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 57.0 ft TOTAL DEPTH 100.2 ft NORTHING 476,388 EASTING 2,043,630 24 HR. 5.5

DRILL RIGHAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010

| DRILL METHOD  Mud Rotary

HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

NCDOT BORE DOUBLE B4091

DRILLER Contract Driller START DATE 06/15/11 COMP. DATE 06/15/11 ISURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 06/15/11 COMP. DATE 06/15/11 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L :
E(Lfgv ELEV DE(E;'H \/ 0 SOIL AND ROCK DESCRIPTION E('}SV ELEV DE;%TH o 5 - s 0 SOIL AND ROCK DESCRIPTION
() 0.51 | 0.5 | 0.5t | {0 25 50 75 100] I No. | /vol o | Eev. @y DEPTH (#) () 0.5ft | 0.5ft | 0.5ft : ; 75 100| | NO. | Avoll 6
60 = 20 |1 b Match Line I A N R
+4 1 N P Y el GRAY TO GREEN-GRAY, CLAYEY SAND
T =217 1 787 PEUEDE B S R B, AR (continued)
570 T 00 GROUND SURFACE 0.0 T LA BN DR DR Y -1 M ENsY
1 T8 3 . . sS-97| M ALLUVIAL T D IR R SN B : o
55 I +“ GRAY, SILTY, FINE SAND. -25 I z Fsed
533 T 37 IJ oo F\ 20 267 T 837 N Iy <
I i N GRAY, SILTY CLAY WITH TRACE 267 T R IV ek
I 3144 el : $S-98 | W s_ ORGANICS T 13116122 o woiSsT
1 J- .. . 3 1 - . TN
50 4 N -30 B L 3300 87.0
T A IR . N T R A T i GRAY AND RED, FINE TO COARGSE,
R T T e 1 . N R e e | I D I R X SANDY CLAY
T f4 - Ssg9| W S_ T N +67 M -
45 I P : %‘_ 35 I M R ol 350 220
433 T 137 b - IR IR Y 433 13.7 367 T 937 S Bt GRAY, CLAYEY SILT
1 WOHWOH]WGOH ;o: oot oo [sst00f W \Z GRAY, SILTY CLAY 1 212 il e §s-112} W
+ e .. . . - .. L 4 . S W
40 -+ —— b—-ss.s 17| 42 -+ S
BI LB T NN DY I R \- GRAY?‘\?I?)SI;QG).?I-I?&CLAY AT L BT e \\L -
I DR 57X EDERDU IR I i i1 (2] B 1 K : T . Lo lesa w [ 432 2
+ . ?16 e §- (CAPE FEAR FORMATION) 1 = N Boring Terminated at Elevation -43.2 ft in e
35 +£ 1 350 22.0 -+ N Coastal Plain, CLAYEY SILT (Cape Fear
a3 T 227 X . } . i GREEN-GRAY AND RED, SANDY CLAY 1 i Formation)
i 628138 : . ; o5 | §8-102| M C I A
30 I AN T n I [
283 T 087 B - T -
T 718 |19 0 D B M - + -
dee e _ I N
25 I R i B = I =
]
© 233 T 337 sttt : ""\'\" B T B
T 20 54 146/0.3 sttt st R S S5-103] M o T r
:: A Tt '100/3’ - T B
20 L N n I "
183 T 387 R e AREDEEE IDEDERRE EDERR IR X T [
+ - - - - 1oot1.o$ M - + -
15 I . . o n I =
133_T 437 A D s ™ T B
T 26 33 }67/0.4 S B R B $S-104] M - T I~
T oot T 100099 - T i
10 4 - ) i . I "
83 T 487 ""//"‘ - T B
=~ - e . . - - - - -
i 21| 29 | 34 T .1_63. : M - 1 r
5 I . N "~ 50 52.0 1 »
1 N T GREEN-GRAY AND RED, CLAYEY SILTY T -
| 33 T537
aE 151 AR SR A R AP, SAND 1 [
1 . . Q39 8S-106f W 1 R
0 I b I o
- - o o e - - '. - - .- e e e -
e ] | - - - - | - Ny S5107] M 27 50.7 + -
. L_______-___ - las 3
, T IR B ST T 00069 i GRAY AND RED, FINE TO COARGSE, T -
5 1 - - SANDY CLAY T B
| . x1 [
67 T 637 i I i
1 100/0.5 DDA EDER SRR B 30{31025? M - T [
-10 I o " I -
17 T 687 Tttt St sttt [ T B
T 33 50 150/0.4 R A A $S-109] M B T -
I RN IR A . .109’0;9‘ - T C
-15 T | -15.0 72.0 T |
467 1 737 T SR GRAY TO GREEN-GRAY, CLAYEY SAND T -
1 2| 33138 i Cer. .ol |iss10] MOERYT T B




™. NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 26
) BORELOG REPORT

DOT.GDT 8/12/11

NCDOT BORE SINGLE B4091_GEO_BH_BRIDGE.GPJ NC

WBS 33449.1.1 |TIP B-4091 ICOUNTY CUMBERLAND 'GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. B6-B STATION 55+49 ‘ OFFSET 42 ftRT ALIGNMENT -L- 0 HR. 0.0
COLLARELEV. 62.61t ' TOTAL DEPTH 704t NORTHING 476,311 EASTING 2,043,658 24 HR. 5.0
DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 ! DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller | START DATE 06/17/11 COMP. DATE 06/17/11 ISURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(‘;ts)v BV DE(fF:;rH . , \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5 | 0.5t 5 50 75 10011 NO. | Mol G | Elev.y DEPTH (f)
65 : N
&6 L 0o ' 626 GROUND SURFAGE 0.
T 5T 779 _— *16 R I N I T B ARTIFIGIAL FILL
60 + NN £ N R &8 ORANGE AND TAN, SILTY CLAYEY SAND
oot e — =596 WITH GRAVEL AND ORGANICS 3.0
=+ U DO EE DS R - ALLUVIAL
T O A B | VPR P IR I S p Al N 5 ORANGE-TAN, SANDY CLAY WITH
T BN N IR IR DN N 556 ORGANICS 70
55 4 - GRAY-ORANGE, SANDY CLAY
537 4 89 |- - -
4 ¢] 11 13 Ry Y .. e .. SS-116] M n
50 T | R |
487 -+ 139 | L
T o T2 FUR M i
e ' - e e « & o -
45 I | - 446 18.0
437 + 189 R R P I R AN S COASTAL PLAIN
+ 21924 ) - e e e dgal c- - - - - | [ss117] MRS GRAY, RED, GREEN-GRAY AND BROWN,
+ SR IR I AV H CLAYEY SAND
o T -\ . ot (CAPE FEAR FORMATION)
387 4+ 239 ' N - - - el
I e oy MRS
L . b . <] 356 27.0
35 T | GRAY, SANDY SILT WITH MICA
337 4+ 289 i--
£ 35 27 29 56 - $5-118 v
4 . _.l] . . 30.6 32.0
30 -+ I GREEN-GRAY, CLAYEY SAND WiTH MICA
287 4 339 . - o _ ,
I 72T 28 - dag 55119
T o
25 I 1
237 + 389 P DO |
T (2 ez 3 ez 1 A S { AR
20 I R I .!........:...‘._._._'_-:_:_' 20.6 42.0
-+ " GREEN-GRAY AND RED, SANDY CLAY
187 4 439 S R e WITH MICA
T ryam v v vl NN el [SSA20
15 I SR I
137 4+ 489 -\
T ™[5 | 43 co i@
ER . 100/1.0'
+ c ] 106 520
10 -4 - GREEN-GRAY, CLAYEY SILTY SAND
87 539 N e e e WITH MICA
T P 7 R AN (NS IO IS M
= . - . - . - - . . . - - , - o . -
5 1 -y
37 4589 R S
i 26 31 35 e e P .. ?66 e e M
I DR EDERRE LN 0.6 62.0
0 £ - GRAY, CLAYEY SAND WITH MICA
13 4 839 L
i SESH RORSH SRSE & .109/0:7 = Mk
5 I . . Ly "
853 4 689 R B R IRy 3
T R T T ey M [ . 104
T B Boring Terminated at Elevation -7.8 ft in
T » Coastal Plain, CLAYEY SAND (Cape Fear
T K Formation)




NCDOT BORE DOUBLE B4091_GEO_BH_BRIDGE.GPJ NC_DOT.GDT 8/12/11

@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 27

WBS 33449.1.1 | TIP B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J. WBS 33449.1.1 , | TIP_B-4091 | COUNTY CUMBERLAND | GEOLOGIST Howard, J.
SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-85 Bus. Loop) over -Y1- (SR 1738}, -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River GROUND WTR (ft)
BORING NO. EB2-A STATION 57+08 OFFSET 35ftLT ALIGNMENT -L- 0 HR. 16.0 | | BORING NO. EB2-B STATION 57+03 OFFSET 41ftRT ALIGNMENT -L- 0 HR. 9.0
COLLARELEV. 940 ft TOTAL DEPTH 60.3 ft NORTHING 476,426 EASTING 2,043,792 24 HR. 19.5| | COLLARELEV. 93.7 ft TOTAL DEPTH 64.5 ft NORTHING 476,351 EASTING 2,043,807 24 HR. 19.0
DRILL RIGHAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 I DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF/DATE MAC6893 CME-55 88% 02/10/2010 ' DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 06/15/11 ICOMP. DATE 06/16/11 |SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 06/15/11 ]COMP. DATE 06/15/11 |SURFACE WATER DEPTH N/A
DRIVE ER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELEv D"fzm BLOW COUNT BLOWS PERF v o| SOIL AND ROCK DESCRIPTION E(LﬁE)V ELev (PRETH . 25 0 ; o SOIL AND ROCK DESCRIPTION
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1 D X N COASTAL PLAIN I NN p . '
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4 - - » -+ . e - . 22.0
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I : NG N 1 RN - ‘ A 220
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T (I i ) A N 60 | 509 .1 338 } _ A CLAYEY SAND
1 o e e M\_ 1 ] 9 | 11 R S R N A R A
4 . DI - e e . \- 4 e e e S - - O 3
I : NN [ %- I : SN RS
55 | 552 1 388 SR I I Bl \:. 55 | 549 1 asa MR B U =
T 25 | 49 |51/0.4 T INSIERY \_ T BT 26136 - - . \‘62_ X M N
T - 10010.9% \_ T ) N "
4 Y 1 . - L
50 | 502 T 438 %:. 50 | 499 1 438 g : -
1 18 1 23 1 30 A X . M \_ T T | %4 | 14 - lese - - | ----|----|[sss3| m N
I L L .. N 47.0 I NN | SRR I :
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T 25} 32 | 57 A ... e | |{SS95] M ) i 9 101 20 . +30 . e M R
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I . /, ~ . 1 RN B . L 117 520
1 DN A/ 1 ce. rig . - N-GRAY, GRAY, RED AND BROWN,
% le2fssl L1 B i 40 | 309 .1 538 ' : = CREENG SANDY(?LEAY
4 PP Tge [N R M 1 11 15 19 e .. ,*34, I T B, SS-841 M B
I T 370 57.0 I DD N TR IR AR K
1 DI I D GREEN-GRAY, SANDY SILT 1 ) ‘\ i
35 | 352 T 588 I 35 | 3490 .1 588 1 —
T 2 [ | [T ... .. .1... |[ss9| M 37 603 T 4|17 | 2 e e e M K
T - Boring Terminated at Elevation 33.7 ft in 4 B B I B B
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SHEET 28
33449.1.1 (B-4091)

EBl-A BIl-B
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. | OFFSET| STATION | NTERVAL | crass. | LL | P.L fcsanp|Fsanp| sut | clay | 10 | 40 | 200 |MOISTURE] ORGANIC NO. | OFFSET| STATION | INTERVAL | CLASS. | LL | Pl |csano|Fsanp| st | clay | 10 | 40 | 200 |MOISTURE] ORGANIC
§S-51 2LT | 47+13 0.8-1.7 A1-b0) | 17 [ NP | 748 | 144 | 48 | 61 | 90 | 40 | 11 . . 8§5-1 40RT | 48457 0.0-1.5 A4(2) 27| 7 [ 192 ] 257 | 370 | 182 | 99 | 90 | 60 - .
$S-52 | 22LT | 47413 3.75.2 A43) | 28| 9| 87 | 421 | 290 | 202 | 100 | 99 | 58 . - §8-2 40RT | 48457 3.9-4.4 A6(10) | 32 [ 15| 24 | 30.7 | 406 | 263 | 100 | 99 | 77 - .
§S-53 | 22LT | 47413 13.7-15.2 A6(7) | 3| 15| 65 | 37.0 | 28.2 | 283 | 100 | 100 | 64 - - §8-3 40RT | 48457 8.9-10.4 A6(7) [30]14] 103 | 331 | 323 | 242 | 100 | 96 | 65 . -
§S-54 | 22LT | 47413 18.7-20.2 A4(1) | 27| 8 | 7.3 [ 506 | 21.9 | 202 | 100 | 100 | 51 . - §S-4 40RT | 48457 189-204 | A26(0) | 30 | 12] 407 [ 37.7 | 145 | 71 | 99 | 76 | 25 . -
§S-55 | 22LT | 47413 237-252 | A6(11) | 36| 17| 47 | 307 | 343 | 303 [ 100 [ 99 | 72 - . $S-5 40RT | 48457 289-30.4 | A26(0) | 34 | 17| 670 | 162 | 11.8 | 51 | 100 | 57 | 19 - .
§S-57 | 22LT | 47+13 487502 | A-2-6(0) [ 35| 17| 573 | 281 | 146 | 51 | 95 | 61 | 22 - - §S-6 40RT | 48457 389404 | A6(10) | 37 | 24| 261 | 196 | 36.2 | 182 | 100 | 85 | 58 - -
§S-59 | 22LT | 47+13 63.7-65.2 A4(2) | 24| 10| 289 | 255 | 375 | 81 | 100 | 82 | 52 - - S 40RT | 48457 430454 | A27(2) | 43 | 27 | 57.3 | 148 | 127 | 152 | 98 | 65 | 29 - -
SS-8 40RT | 48457 539-554 | A-6(13) | 35 | 20| 93 [ 198 | 426 | 283 | 100 | 95 | 75 - -
§S-9 40RT | 48457 639654 | A-26(1) | 37 | 17 [ 557 | 19.8 | 155 | 91 | 97 | 60 | 27 - -
ERI-B SS10 | 40RT | 48+57 | 73.0-764 | A-7-6(10) | 46 | 24 | 1.8 | 505 | 205 | 18.2 | 100 | 100 | 54 - -
SS-11 | 40RT | 48+57 839854 | A6(12) | 37 | 19| 3.0 | 356 | 432 | 182 [ 100 | 98 | 73 - .
SOIL T EST RESULTS §S12 | 40RT | 48+57 939044 | A7-6(32) | 47 | 33 | 0.6 | 11.7 | 453 | 42.4 | 100 | 100 | 94 - -
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET STATION | INTERVAL CLASS. | LL | Pl fcsanp|Fsanp| st | cay | 10 40 | 200 |MOISTURE| ORGANIC _EZ.A
$S-40 | 78RT | 47+22 0.0-1.5 A40) | 26| 6 | 23.7 | 358 | 223 | 182 | 100 | 90 | 47 - -
SS-41 | 78RT | 47+22 8.9-10.4 A6(2) |27 | 11| 164 | 302 ] 242 [ 202 | 100 | 98 | 50 - - , SOIL TEST RESULTS
§S-42 | 78RT | 47422 139154 | A26(0) | 34| 15| 411 | 404 | 104 | 81 | 98 | 78 | 21 - - SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)[ % %
$5-43 78RT 47422 23.9-25.4 A-2-6(0) | 39 | 16 | 634 | 195 | 120 | 51 9% | 54 | 19 - - NO. OFFSET | STATION | INTERVAL CLASS. | LL | Pl fcsann | Fsano | sit | ctay | 10 40 | 200 |MOISTURE| ORGANIC
§546 | 78RT | 47+22 | 53.055.4 | A-26(0) | 32 | 13 | 624 | 245 | 101 | 30 | 93 | 55 | 15 . - —SS23 | 4ALT | 49+90 0.0-15 AG() | 27| 7 | 196 | 335 | 327 | 141 | 9 | 87 | 54 . .
- ‘ §S-24 | 44LT | 49490 9.0-10.5 A4(0) | 22| 4| 75 | 479 | 285 | 162 | 100 | 100 | 52 - .
§S-25 | 44LT | 49490 140451 | A26(1) | 31 [ 15| 372 | 209 | 127 | 202 | 84 | 75 | 30 . -
Bl-A L §§27 | 44LT | 49+90 34.0-355 | A26(0) | 33| 12| 416 | 325 | 21.8 | 40 | 95 | 72 | 29 - -
SOIL TEST RE. SULTS §S-28 | 44LT | 49+90 49.0505 | A-2-7(5) | 55 | 40 [ 579 | 127 [ 102 | 19.2 | o7 | 61 | 30 - -
: ; §S20 | 44LT | 49490 540555 | A-7-6(40) | 60 | 38 | 1.4 | 87 | 434 | 465 | 100 | 99 | 94 - -
SAMPLE : DEPTH AASHTO % BY WEIGHT _ % PASSING (SIEVES) % % $S-30 41T 49+90 64.0-65.5 A26(1) | 40 | 22 | 648 | 132 | 13.8 8.1 99 | 52 | 24 - -
NO. OFFSET STATEN INTERVAL | CLASS. | _l__l:_l | CSAND | FSAND | SILT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC ’
SS13 | S7LT | 48+57 0.0-15 A24(0) | 17 | NP| 527 | 33.7 | 85 | 51 | 98 | 64 | 16 - - B2-B
§S-14 | 57LT | 48457 3.85.3 A6(14) | 38 | 21| 20 | 315 | 321 | 343 [ 100 | 99 | 75 - -
§S15 | 57LT | 48457 138153 | A7-6(12) | 51 | 28 | 20.8 | 321 | 329 | 141 | 100 | 90 | 55 - - SOIL TEST RESULTS
§S-16 | 57LT | 48457 18.8-20.3 A6(2) | 29| 14| 357 | 271 | 161 | 21.2 | 100 | 84 | 40 - - SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
SS-17 57LT 48+57 28.8-30.3 A76(24) | 47 | 28| 46 | 162 | 428 | 364 | 100 | 99 | 83 - - NO. OFFSET | STATION | INTERVAL ciasS. | LL | PLfcsano | Fsanp| siT | ctay | 10 40 | 200 JMOISTURE| ORGANIC
§S18 | 57LT | 4857 33.8353 | A-26(0) | 39 | 17 ] 60.7 | 204 | 148 | 40 | 100 | 58 | 22 . - §S-31 | 40RT | 49408 0.0-1.5 A2-4(0) | 20| 1 | 31.7 | 362 | 240 | 81 [ 90 | 74 | 35 . -
§S19 | 57LT | 48+57 438453 | A76(26) | 54 | 29| 3.6 | 200 | 481 | 28.3 | 100 | 98 | 84 - . §S-32 | 40RT | 49+98 9.0-10.5 A40) | 19| NP| 214 | 403 | 21.2 | 81 | 100 | 97 | 36 - .
§S-20 | 57LT | 48457 53.855.3 | A6(16) | 38 | 24 | 40 | 203 | 424 | 242 [100] 98 | 74 - - SS-33 | 40RT | 49498 144155 | A26(3) | 40 | 25 | 21.0 | 275 | 17.2 | 343 | 61 | 54 | 34 - .
§S-21 57LT | 48457 63.6-653 | A-2-6(1) | 31| 15[ 526 | 233 | 170 | 7.1 | 95 | 62 | 26 - - §S-34 | 40RT | 49+98 240250 | A2-40) | 32| 8 | 616 | 244 | 99 | 40 | 95 | 55 | 17 - -
§S-22 | 57LT | 48457 68.6-70.3 | A=2-7(1) | 46 | 27 | 626 | 182 | 101 | 91 | 99 | 57 | 21 - - SS-35 | 40RT | 49+98 20.030.5 | A24(0) | 29| 8 | 575 | 238 | 136 | 51 | 100 | 64 | 22 - -
SS37 | 40RT | 49+98 | 49.0505 | A-2-6(0) [ 35| 16 | 60.6 | 209 | 11.4 | 7.1 | o7 | 63 | 2 - -
§S39 | 40RT | 49+98 69.070.5 | A2-7(0) | 46 | 23 | 713 | 129 | 10.7 | 51 | 98 | 50 | 18 - -




SHEET 29
33449.1.1 (B-4091)

B3-4 B4-B (CONTINUED)
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO - % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. | OFFSET| STATION | INTERVAL | cLAsS. | LL | Pl |csano|Fsanp| sit | clay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. | OFFSET| STATION | INTERVAL | CLASS. | LL | Pl [csano]rsano| st | clavy | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-152 | 48LT | 51464 4.8-6.3 A6(6) | 30| 11| 7.8 | 254 | 326 | 342 | 100 | 99 | 72 - . §S-142 | 35RT | 52+84 441456 | A27(2) | 41| 21| 346 | 449 | 165 | 40 | 98 | 82 | 31 . .
§S-153 | 48LT | 51+64 0.811.3 A6(12) | 38| 21| 101 | 31.2 [ 386 | 201 | 100 | 96 | 67 . . SS-144 | 35RT | 52+84 591606 | A-6(14) | 36 [ 19| 1090 | 99 | 41.0 | 382 | 97 | 90 | 80 - -
§S-154 | 48LT | 51464 14.8-16.3 AG(4) | 34| 19| 245 | 352 | 262 | 141 | 99 | 87 | 44 . . SS-145 | 35RT | 52484 641656 | A-7-5(35) | 62 | 31 | 28 | 3.8 | 39.0 | 543 | 100 | 98 | 95 . .
§S-155 | 48LT | 51464 248263 | A-2-4(0) | 39 [NP[ 500 [ 206 | 95 [ 20 | 95 | 56 | 15 . . SS-146 | 35RT | 52484 733748 | A-7-5(32) [ 63 | 25| 14 | 26 | 577 | 382 [ 100 | 99 | 97 - -
§S-156 | 48LT | 51+64 348363 | AG(14) | 40| 22 | 88 | 316 | 435 | 161 | 100 | 96 | 72 . - §6-147 | 35RT | 52+84 | ©3.3848 | A7-5(28) | 60 | 22 | 1.8 | 3.2 | 58.8 | 36.2 | 100 | 99 | 96 . -
§S-157 | 48LT | 51464 49.861.3 A6(3) |38 [ 16 105 | 57.1 | 243 | 80 | 100 | o7 | 42 . . ~
SS-158 | 48LT | 51464 54.8-56.3 | A-7-6(30) | 48 | 30 | 1.6 | 58 | 423 | 50.3 | 100 | 99 | 95 - . B5-A
§S-159 | 48LT | 51464 64.8663 | AG(22) | 40 | 24| 28 | 87 | 463 | 423 | 100 | 98 | 92 . .
§5-161 | 48LT | 51+64 79.881.3 A-7-é(3z Y| 63] 23| 14 | 1.8 | 505 | 46.3 | 100 | 99 | 98 . - SOIL TEST RESULT. hY
SAMPLE ' DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)[ % %
B3-B NO. | OFFSET| STATION | INTERVAL | ciass. | LL | Pl [csaw[rsano]| st | ciay | 10 [ 40 | 200 |MOISTURE] ORGANIC
SOIL TE ST RESUL TS §S-179 | 38LT | 54+10 0.0-1.5 A-2-400) | 27 | NP| 50 | 706 | 163 | 80 | 100 | 99 | 30 . -
SS-180 | 38LT | 54+10 8.7-10.2 A6(5) | 40| 19| 7.8 | 527 | 254 | 141 | 93 | 89 | 45 . -
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % % §S-181 | 38LT | 54+10 187-202 | A-24(0) [ 33 [ 5 [ 372 [ 437 [ 131 [ 60 | 100 | 87 | 25 . .
NO. | OFFSET| STATION | NTERVAL | cuass. | LL | PL | csann|Fsanp| sit | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC SS-182 | 38LT | 54+10 28.7-30.2 | A7-6(24) | 42 | 27 | 3.2 | 125 | 421 | 423 | 100 | 99 | 89 - .
SS-195 | S0RT | 51+41 0.0-1.5 A6(13) | 37 | 16 | 26 | 169 | 38.3 | 422 | 100 | 100 | 85 . - SS-183 | 38LT | 54+10 | 3874402 | A-7-6(15) | 46 | 19 | 87 | 219 | 352 | 342 | 100 | 96 | 76 . .
$S-196 | 50RT | 51+41 4.2-5.7 A40) | 26| 3 [ 183 [ 501 | 176 | 141 | 95 | 92 | 36 . . SS-186 | 38LT | 54+10 632657 | A6(22) | 38 | 23| 1.8 | 6.2 | 376 | 543 | 100 | 99 | 95 . .
§5-197 | 50RT | 51+41 92107 | A-24(0) [ 31 ] 9 | 360 [ 388 | 192 | 60 | 100 | 88 | 30 . . SS-188_| 38LT | 54410 | 732757 | A-7-5(23) | 63 | 19 | 72 | 92 | 654 | 281 | 100 | 95 | 67 . .
§S5-198 | S0RT | 51441 19.020.7 | A=2-5(0) | 42 | NP | 5756 | 322 | 83 | 20 | 98 | 63 | 14 - . SS-191 | 38LT | 54+10 975090 | A7-5(28) | 62 | 23 | 3.2 | 58 | 60.8 | 30.2 | 100 | 98 | 93 - -
$S-200 | 50RT | 51441 39.2-40.7 A6(2) | 36|13 ] 103 [ 535 | 202 [ 161 [ 100 | 99 | 42 - .
§S201 | 50RT | 51+41 49.250.7 | A76(34) | 54 | 31 | 0.8 | 3.8 | 451 | 50.3 | 100 | 100 | 97 - . B5-B
§S-202 | 50RT | 51+41 59.260.7 | A-76(25) | 44 | 26 | 3.2 | 6.4 | 381 | 523 | 100 | 98 | 93 - - v
§5203 | S0RT | 51+41 69.2-70.7 A-7-§§34; 6 | 29 | 26 | 50 | 522 | 40.2 | 100 | 99 | 94 - . SOIL T. EST RESULT. S o
‘ SAMPLE DEPTH | AASHTO % BY WEIGHT " % PassinG (SEVES)] % %
B4-A4 ' NO. | OFFSET| STATION | NTERVAL | cLAsS. | LL | Pl Jcsano [ Fsann] st [ ciay | 10 | 40 | 200 |MOISTURE{ ORGANIC
SOIL TEST RESULTS SS-123 | 73RT | 54+02 0015 | A®B(9) | 34| 13| 18 | 249 | 311 | 422 | 100 | 100 | 79 - -
SS-124 | 73RT | 54+02 102117 | A7-6(9) | 42 | 22 | 36 | 496 | 287 | 181 | 100 | 98 | 55 . -
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)] % % SS125 | 73RT | 54+02 202217 | A27(2) | 43 | 21 | 426 | 309 | 145 | 120 [ 100 | 77 | 31 | - -
NO. OFFSET | STATION | INTERVAL CLASS. | LL | PL jcsanp| FSAND | SILT | CLAY | 10 40 | 200 [MOISTURE| ORGANIC §S-126 73RT 54+02 30.2-31.7 A6(12) | 38| 18] 94 | 281 | 444 | 181 | 100 | 94 | 72 - -
SS-166 | 56LT | 52+27 3.1-4.1 A2-6(1) | 20 [ 15| 437 | 254 | 169 | 141 | 8 | 59 | 30 . . SS-127 | 73RT | 54+02 40.2-41.7 A6(9) |37 |17 ] 118 | 321 | 400 | 161 [ 100 | 95 | 65 . .
SS-168 | 56LT | 52+27 181196 | A26(0) | 35 | 13 | 565 | 333 | 61 | 41 | 98 | 64 | 14 . - SS-128 | 73RT | 54402 502517 | A2-6(0) | 35| 15 | 482 | 329 | 108 | 80 | 98 | 76 | 22 . .
§S-169 | 56LT | 52427 281206 | A76(14) | 42| 20 | 105 | 235 | 439 | 221 [ 100 | 95 | 74 - . §S-129 | 73RT | 54+02 552567 | A-7-6(36) | 54 | 34 | 1.2 | 36 | 329 | 622 | 100 | 99 | 96 . .
§S171 | 56LT | 52427 48.1-49.6 | A-7-6(34) | 52 [ 33| 16 | 58 | 322 | 604 [ 100 | 99 | 95 . . SS-130 | 73RT | 54+02 652667 | A6(13) [ 35|18 | 131 | 84 | 384 | 402 | 97 | 88 | 78 . .
§S-172 | 56LT | 52+27 58.1-59.6 | A®B(18) | 35 | 19| 1.8 | 60 | 419 | 503 | 100 | 99 | 95 - . §S-131 | 73RT | 54+02 75.2-76.7 | A-7-5(31) | 64 | 25 | 34 | 50 | 55.4 | 36.1 | 100 | 98 | 94 - .
§S-132 | 73RT | 54402 85.2-86.7 | A-7-5(31) | 59 [ 25 [ 1.2 | 20 | 506 | 46.2 | 100 | 99 | 98 . -
B4-B §5-134 | 73RT | 54+02 | 105.1-106.7 | A-7-5(27) | 59 | 21 | 3.0 | 44 | 56.4 | 36.1 | 100 | 98 | 95 - .
SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)[ % %
NO. OFFSET | STATION | INTERVAL | cLass. | LL | Pl |csano|rsano| sit | cay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-136 | 35RT | 52+84 0.0-1.5 A30) |17 | NP| 823 | 153 | 24 | 00 | 100 | 65 | 3 . .
§S-137 | 35RT | 52484 3.8-5.3 A6(1) | 29| 11| 26 | 612 | 181 | 181 | 100 | 99 | 42 - .
SS-138 | 35RT | 52+84 9.1-10.6 A6(2) | 32| 14| 60 | 563 | 215 | 161 | 100 | 98 | 42 . .
SS-139 | 35RT | 52+84 141156 | A-2-6(0) | 35 | 15| 487 | 354 | 119 | 40 | 100 | 74 | 22 . .
§S-140 | 35RT | 52+84 241256 | A6(11) | 32 | 15 | 24 | 316 | 47.9 | 181 | 100 | 99 | 81 - -




SHEET 30

33449.1.1 (B-4091)

B6-4 EB2-B
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE - DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH AASHTO % BY WEIGHT °% PASSING (SIEVES)] % %
NO. | OFFSET| STATION | |NTERVAL | cuass. | LL | Pl fcsano| Fsanp| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. | OFFSET| STATION | |NTERVAL | cotass. | LL | PL |csano|rsano| sut | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$8-97 39LT 55+42 0.0-1.5 A2-400) | 24| 6 549 | 174 | 167 | 111 95 67 28 - - SS-78 41 R? 57+03 0.0-1.5 A-4(0) 221 8 32 | 271 225 | 182 | 96 78 44 - -
$5-98 39LT 55+42 3.7-6.2 A-6(12) 37| 16 7.8 195 | 445 | 281 | 100 | 95 78 - - S§S-79 #RT 57+03 8.8-10.3 A24(0) | 25| 4 577 | 26.9 3.2 121 86 63 14 - -
$5-99 39LT 55+42 8.7-10.2 A-6(11) 3915 137 | 109 | 594 | 16.1 99 91 77 - - $5-80 41RT 57+03 18.8-20.3 A-1-b(0) | 18 | NP} 835 | 115 1.9 3.0 7 27 5 - -
§S-100 | 39LT 55+42 137152 | A-76(19) | 42| 19| 06 | 143 | 51.0 | 342 | 100 | 100 | 91 - . §S-81 41RT 57403 23.8-25.3 A24(0) | 30 ] 3 | 596 | 301 | 7.3 | 30 |100| 72 | 13 - .
$S-101 39LT 55+42 18.7-20.2 A-76(25) | 54 | 36 | 4.8 302 | 349 | 302 | 100 | 98 | 73 - - $5-82 41 RT 57+03 33.8-35.3 A-26(1) | 33| 15| 51.2 | 231 | 167 9.1 100 | T 30 - -
§5-102 39LT 55+42 23.7-25.2 A-6(5) 38 18] 213 | 328 | 31.9 | 141 99 88 49 - - $§S5-83 - M RT 57+03 43.8-45.3 A-26(0) { 36 | 12 | 604 | 215 | 13.0 5.1 92 51 19 - -
$5-103 39LT 55+42 33.7-35.2 A-6(15) 36 | 19 42 | 175 | 562 | 221 | 100 | 98 84 - - $S-84 4 RT 57+03 53.8-55.3 A-G(g_) 34|14 | 148 | 504 | 2838 6.1 100 | 94 41 - -
SS-104 39LT 55442 43.7-45.2 A-6(8) 35 | 16 | 225 | 245 | 309 | 221 | 100 | 87 62 - ~ S§S-85 4 RT 57+03 63.8-64.3 A-4(0) 20 5 336 | 305 | 278 8.1 100 | 81 | 41 - -
$5-106 39LT 55+42 53.7-55.2 A-2-400) | 34| 10 | 632 | 227 | 101 4.0 99 64 17 - -
§S-107 | 39LT 55442 58,7-60.2 A6(17) [ 40| 21| 70 | 155 | 47.3 | 302 | 100 | 96 | 83 - -
$S-109 3I9LT 55+42 68.7-70.2 A6(11) | 37| 18| 101 | 255 | 504 | 141 | 100 | 96 72 - - B3-B
$S8-110 LT 55+42 73.7-75.2 A-2-6(1 39117 | 404 | 313 | 213 7.0 99 78 33 - -
SS-112 3ILT 55+42 93.7-95.2 A-4(1g)) 21 6 2.2 6.0 67.6 | 241 | 100 | 99 94 - - R OCK T ES T RES U L T S
SAMPLE DEPTH UNITWT UNCONFINED UNDRAINED SHEAR SHEAR PLANE ANGLE
Bé6-B : NO. OFFSET | STATION | INTERVAL |HDRATIO| Ibs/it3 STRENGTH (PSH) STRENGTH (PSI) (DEGREES)
RS-1 50 RT 51441 104.-104.7 2.26 136.10 31.0 15.518 30
S OIL T ES T RES U L T S RS-4 50 AT 51+41 90.0-90.4 1.84 117.52 4.0 2.006 35
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SEVES)| % %
NO. OFFSET | STATION | INTERVAL | ctass. | LL | Pl [csano|Fsano| st | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC B5-4
S$S-114 42RT 55+49 0.0-1.5 A-2-6(0) | 28 | 11| 535 | 255 | 13.0 8.0 90 57 21 - -
§8-115 42 RT 55+49 3.95.4 A-6(6) 40 | 23 | 33.0 | 233 | 196 | 24.1 95 77 45 - - ROCK T E S T RES UL T S ) .
§S-116 42 RT 55+49 8.9-10.4 A-7-6(6) | 48 | 33 | 45.1 20.4 8.3 261 | 100 | 73 37 - - SAMPLE DEPTH UNITWT UNCONFINED UNDRAINED SHEAR SHEAR PLANE ANGLE
SS-117 42RT 55+49 18.9-20.4 A-26(1) | 32| 14| 374 | 356 | 220 50 | 100 | 83 33 - - NO. OFFSET | STATION | INTERVAL |HDRATIO| Ibs/ft3 STRENGTH (PSI) STRENGTH (PSI) (DEGREES)
S$S-118 42 RT 55+49 28.9-30.4 A-4(0) 21 8 327 | 31.9 | 284 7.0 100 | 82 | 42 - - RS-2 38LT 54402 108.3-108.7 1.81 143.37 312.3 156,150 - 30
§S-119 | 42RT 55+49 33.9-35.4 A26(1) | 35| 18| 574 | 184 | 172 | 70 | 9 | 61 | 26 - - RS-3 38LT 54:02 | 112.3-113.0 2.32 139.10 128.5 64.246 40
§8-120 42RT 55+49 43.9-45.4 A-6(14) 381 19 6.0 215 | 544 | 181 | 100 | 97 79 - -
§5-122° | 42RT 55+49 63.9-65.4 A27(1) | 45| 22 | 56.7 | 195 | 158 | 80 | 97 | 61 | 25 - -
EB2-4
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | cLASS. | LL | Pl {csanp|FsaND| ST | GLAY | 10 | 40 | 200 |MOISTURE] ORGANIC
$8-89 BSLT 57+08 0.0-1.5 A-4(0) 21 5 31.7 | 287 | 213 | 182 | 9 | 79 42 - -
$S-90 35LT 57+08 8.8-10.3 A26(1) | 34| 17 | 522 | 13.0 | 146 | 202 | 97 62 35 - -
$5-91 3BLT 57+08 13.8-15.3 A-1-b(0) | 20 | NP | 83.2 | 121 2.6 2.0 65 26 4 - -
$5-92 3BLT 57+08 18.8-20.3 AT609) | 411 2 4.7 479 | 292 | 182 | 100 | 99 55 - -
$S-93 35LT 57408 28.8-30.3 A6(5) | 37|19 ] 348 | 251 | 300 | 101 | 100 | 79 | 46 - -
$5-94 35LT 57+08 38.8-40.3 A6(7) | 39]21] 309 | 237 | 31.2 | 142 | 100 | 83 | 51 . -
§5-95 3BLT 57+08 48.8-50.3 A-7-6(16) | 45 | 24 | 123 | 231 444 | 202 | 100 | 94 72 - -
SS-96 3BLT 57+08 58.8-60.3 A-4(1) 251 10 | 30.1 311 30.6 8.1 100 | 83 45 - -




- FIELD
SCOUR REPORT

SHEET 31

WBS:  33449.1.1 TIP: B-4091 COUNTY: CUMBERLAND

DESCRIPTION(1): Br. No 85 on -L- (US 301/1-95 Bus. Loop) over -Y1- (SR 1738), -Y2- (SR 1741) and Cape Fear River

EXISTING BRIDGE

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 85 Length: 965 TotalBents: 19 Bentsin Channel: 4 Bents in Floodplain: 15

Foundation Type: CONCRETE FOOTINGS, CONCRETE PILES

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: NONE EVIDENT

Interior Bents: SCOUR AT EXISTING BENT 7 AND BENT 8 (SOUTH BANK)
GULLY EXTENDING FROM EXISTING BENT 7 TO BENT 8 FROM DRAINAGE

Channel Bed: NO SCOUR EVIDENT

Channel Bank: SCOUR EVIDENT ON SOUTH BANK OF RIVER, DUE TO DRAINAGE CHANNELS
AND GULLYING CAUSED BY SECONDARY DRAINAGE/SEEPS

EXISTING SCOUR PROTECTION
Type(3): NO SIDE SLOPE PROTECTION OR RIP RAP USED ONSITE

Stream is(12): Aggrading Degrading X Static
liChannel Migration Tendency(13): SOUTH
Observations and Other Comments:
DESIGN SCOUR ELEVATIONS(14) Feet X Meters

Extent(4): N/A

DESIGN INFORMATION
Channel Bed Material(7): ALLUVIAL SAND AND CLAY

Channel Bank Material(8): ALLUVIAL CLAYS
COASTAL PLAIN CLAYEY, SILTY SANDS (CAPE FEAR FORMATION)

Channel Bank Cover(9): GRASS, SHRUBS, SMALL TO LARGE TREES

Floodplain Width(10): 700 FT

Floodplain Cover(11): GRASS, SHRUB, YOUNG TO MODERATELY AGED TREES.

BENTS
B1 B2 B3 B4 B5 B6
66.4 | 657 | 221 122 | 119 | 58.2

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulic Unit's theoretical scour elevations at Bent 1, Bent 2,

Bent 3. The DSE has been raised at Bent 4 and Bent 5 by 8-10 feet. Bent 6 has been adjusted based on

' Effectiveness(5): N/A

revised centerline elevation, which is lower than the elevation given by Hydraulics. The contraction scour is
still 3.4 feet at Bent 6. ‘ . T . ,

Obstructions(6): LARGE AMOUNT OF DEBRIS AGAINST BENT 9, 10 AND 11

INSTRUCTIONS

1 Describe the specific site's location, including route number and body of water crossed.

2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

3 Note existing scour protection (e.g. rip rap).

4 Describe extent of existing scour protection.

5 Describe whether or not the scour protection appears to be working.

6 Note obstructions such as dams, fallen trees, debris at bents, etc.

7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.

8 Describe the channel bank material based on observation andfor samples. Include any lab results with report.

9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank | [
Sample No.| |

Retained #4 See Sheet 12,

Passed #10| | "Soil Test Results",
Passed #40| | for samples:

Coarse Sand| | SS-196 (CHANNEL)
Fino Sand| ] S5-166 (CHANNEL)
‘91| $S-136 (CHANNEL)
Siltl | ss-179 (CHANNEL)
Clayl] | s5-97 (BANK)
LL] | $5-98 (BANK)
PI SS-100 (BANK)
AASHTO
Station
Offset
Depth

Template Revised 02/07/06

Reported by: %————% Date: 6/28/2011

ChHfistina M. Bruinsma, L.G.




. SHEET 32

33449.1.1 (B-4091)
CORE PHOTOGRAPHS

B3-B | | B3-B

BOX 1: 85.5-101.1 FEET BOX 2: 101.1 - 113.3 FEET

FEET ‘ ' : FEET




SHEET 33
33449.1.1 (B-4091)

CORE PHOTOGRAPHS

B5-A 5-A

BOX 1: 89.5 -103.0 FEET BOX 2: 104.0 - 113.0 FEET

FEET FEET



SITE PHOTOGRAPH

SHEET 34
33449.1.1 (B-4091)
Cumberland Co.
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GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33449.11 (B—4091)

F.A. PROJ. BRSTP-0301(12)

COUNTY _CUMBERLAND

PROJECT DESCRIPTION BRIDGE NO.85 ON -L- (US 30/1-95 BUS. LOOP)

OVER -YI- (SR 1738),-¥2— (SR 1741) AND CAPE FEAR RIVER

SITE DESCRIPTION WALL 1 LEFT OF ~-L- STATION 47+00

WALL 2 RIGHT OF -L- STATION 46+00

WALL 3 LEFT OF -L- STATION 57+50

WALL 4 RIGHT OF -L- STATION 57+50

RETAINING WALLS

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

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON OIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

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 SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (SI9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS.
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL. TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-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 SO
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITR TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS 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 INDEPENOENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON. THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.M. BRUINSMA

MACTEC

INVESTIGATED BY_C.M. BRUINSMA

CHECKED BY C.M. BRUINSMA

suMITTED BY_ N.I. ROBERSON
DATE MAY 2012 '

‘““IIH","
é“ “ .non.. 0[ "

..0 QENSf c,./;/




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.

33449.1.1 (B-409D 2

SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

168 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1588). SOIL
CLASSIFICATION IS BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

PODRLY GRADED)
GAP-GRADED -

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
-~ INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

D!
INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

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

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

SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 88 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: -

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

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN -~ GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

Pl OF A-7-5 SUBGROUP 1S =< LL - 38 ;Pl OF A-7-6 SUBGROUP IS >LL - 30

O

SPRING OR SEEP

3 WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
VER STIFF, GRA,SITY CLA) KGIST WITH WTERBEDDED FINE SAHD LAERSHOAY PLISTE, A7-6 SUBANGULAR, SUBRDUNDED, OR ROUNDED. ROCK (R BLOWS PER FOOT IF TESTED. ;
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRTSTALLINE FINE T0 COARGE GRAIN TNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS . MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS FOR R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
cLASS. (< 357 PASSING 20 (> 357 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
y FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 ]| aqla5la6]a7]a02 |6-445 COMPRESSIBILITY N CRISTALLINE EDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. A3 | ABA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3! INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL_PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROLK, BUT MAY NOT VIELD
SYMBOL NN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 5@ %P[}IMENTARY ROCK I T I gﬁzLEE;:SgLETRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
“ PASSING SILT- PERCENTAGE OF MATERIAL T \;JEA'THERING
* 10 GRANULAR| ¢ Ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY
» 42 SOILS PEAT SOILS SOILS OTHER MATERIAL
SOILS FRESH ROCK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
» 200 18 MX|35 MX|35 MX|35 MX[35 MX|35 MN|38 MN[36 MN|38 MN TRACE DOF ORGANIC MATTER 2 ~3% 3 - 5% TRACE 1-18% HAMMER IF CRYSTALLINE.
LITTLE ORGANIC MATTER 3 -5z 5 - 124 - 201
LIUID LIMT 48 MX|41 MN |48 MX|41 MN |40 MX 41 MN |40 MX[4IMN| gon g WITH MDDERATELY ORGANIC 5-10% 12 - ;3,, ;LTJELE 12% _23%; VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX 6 MX NP l1@ Mx |18 Mx 11 MN |12 MN D@ MX 118 MXJI MN [ TEMN Y ORGANIC 518Y . ., . v SLI) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE OR HichLy | HIBHE 16% b HIGHLY  S5% AND ABOVE OF A CRYSTALLINE NATURE
» x| MODERATE '
GROUP INDEX)  © ° S LAl il i et B GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPESISTONE FRABS.| o | o1 v oR cLavEY | SITY | cLavey ORGANIC X WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6L 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MR [oRevEL a0 (LR 2o T s | sois | sors MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
o;:rss‘xs;'; SAND y. STATIC WATER LEVEL AFTER 3. HOURS MODERATE  SIGMIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
. DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
FalR TO v VATER, : MDD GRANITOID ROCKS, MOST FELDSPARS ARE ,
o EXCELLENT TO GOOD FAIR TO POOR | "ot 1O | PODR |uneurtanLE PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRA WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT OQUARTZ DISCOLORED OR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DULL

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FRDM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM

PARENT MATERIAL. .

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

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.

3° ROLLER CONE

VANE SHEAR TEST

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED 1 TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PrimaRY soIL Tvpe | COMPACTNESS OR | pe\roon RESISTENCE COMPRESSIVE_ STRENGTH 5?;\3»/:&]'.5%22:;;:;3? DN(RE) ) oo TesT BoRING _$ TesT B0 IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE) . /|
; . SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
GENERALLY VERY LODSE < SOIL SYMBOL €D auser eorinG - SPT NVALUE | sEv) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME LEDGE - 4 SHELP-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SALL CONPARED TO
GRANULAR LOOSE 4 T0 12 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
AL MEDIUM DENSE 12 70 38 nA ARTIFICIAL FILL (F) OTHER _Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL DR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) e 38 T0 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
»58 — — ™) MONITORING VELL v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT z s INFERRED SOIL BOUNDARY REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED T0'A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 0.50 =rA7r=  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IE TESTED. YJELDS SPT N VALUES <107 BPF | INTERVENING IMPERVIOUS STRATUM.
SII:rTE-:XLAY MEg‘;:F STIFF : 13 ;35 2.5 10 1.8 o INSTALLATION COMPLETE ~ ROCK REDUCED TO SDIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MA AL
(COHESIVE) VERY STIFF 15 10 38 rme T erS ALLUVIAL SOIL BOUNDARY O 15:4';; ﬁ_ég?}gzm“ chgTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (RODI - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »38 54 /025 DIP & DIP DIRECTION OF " ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL T0 DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE @
VERY HARD  CANNDT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (5AP.)- RESIDUAL SOIL THAT RETAING THE RELIC STRUCTURE OR FABRIC OF THE
U.S, STD, SIEVE SIZE 4 1 48 68 200 270 @  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. o - oess
OPENING (MM) 476 200 @42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
o ABBREVIATIONS HARD R e ELUFE OR FICK ONLY WITH DIFFICULTY. HARD HAMNER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL oD ;2&% SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST - 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) «coB) [ Cor. 3D ey L) L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO B.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
. SD. . L. CLaY MOD. - MODERATEL Y = UNIT MEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SO LA
GRAIN MM 305 7% 2.8 2.25 005  0.005 . _ i BY MODERATE BLOWS.
siZE M. 12 3 CPT - CONE PENETRATION TEST NP - NOW FLASTIC o™ DRY UNIT WEIGHT WEDIM  CAN BE GROOVED OR GOUGED G.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT - NUMBER OF BLOWS (N OR 8PF) OF
' o orearo Py HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE | © 140 LB.HAMMER FALLING 30 INCHES REGUIRED TO PRUDLCE A PENETRATION OF 1FOOT INTO SO MITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST . ) A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST SAP.~ SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK.
SOIL_MDISTURE SCALE FIELD MOISTURE I GUIDE FOR FIELD MOISTURE DESCRIPTION | o - voID RATIO SD. - SAND, SANDY S5 - SPLIT SPOON SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN .1 FOOT PER 89 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SR O R et JOTAL LENDTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
* SATURATED - usuALLY LIGUID: VERY WET, LSUALLY Font. - FReCTURED. P Toh TN R - reco IECES CAN BE BROKEN 1 FINGER FrESS: STRATA_ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | . ygpy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T oo GEGMENTS WITHIN A STRATUM EOUAL TD OR GREATER THAN 4 NCHES DIVIDED BY THE
LL . LIOUID LIMIT FRAGS. - FRAGMENTS @ - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LASTIC WL - HEGHLY v - VERY RATID PINCEALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
RaNcE SHET 00 N DPTIMON MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING IDPSOIL (15 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PD
Ll PLASTIE LIMIT . I — TERY SPACING TERH BENCH MARK: BL-6 -BL- STA 4i+2Li7
DRILL UNITS: ADVANCING TODLS: veRY v VORE et 10 FEET VERY THICKLY BEDDED s 4 FEET e e E el
oM_L OPTIMUM MDISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE automaTic [ ] MANUAL THICKLY BEDDED 15 - 4 FEET s X : K
M cLAY BITS VIDE : 3 70 10 FEET ELEVATION: 90.38 FT
SHRINKAGE LIMIT MOBILE B~ THINLY BEDDED .16 - 15 FEET : 90, .
Sl M — MODERATELY CLOSE 171D 3 FEET e ODED e
- DRY - REQUIRES ADDITIONAL WATER TO [] & contuous Fuiowt auser CORE SIZE: gégism_oss E'Elgs?nz :EaEuTs ceeT THICKLY LAMINATED 0.008 - B.03 FEET NOTES:
ATTAIN DPTIMUM MOISTURE BK-51 [] s voLow aucers e - THINLY LAMINATED < 0.008 FEET
PLASTICITY CME48C ] waro Facep FinGer BITs [~ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 16 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH 7 tunc.-caremoe mserTs
NONPLASTIC o5 VERY LOW CME-550 L FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAING
LOW PLASTICITY 6-15 SLIGHT D CASING D W/ ADVANCER TAND To0LEs GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM PORTABLE HOIST [ tricone * STEEL TEETH GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D POST HOLE DIGGER MODERATELY INDURATED
0 . BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR CME-55 TRICONE * TUNG.~CARB. !
CMEZSS ] sounoms rop INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE:
[ core & D DIFFICULT TO BREAK WITH HAMMER,
m
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PROJECT REFERENCE NO.

SHEET

B-4091

SOIL TEST RESULTS

SAMPLE

) DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES

NO. OFFSET | STATION | 1yrppyAL crass. | Ll | Pl o saND [7.5AND | SILT | CLAY |_ 10 40( 200) MOISTURE | 0RGANTC
SS-60 | 50 LT | 45+00 0.0-1.5 A-4(0) |22 |4 | 30.5 |36.7 | 18.7 | 14.1 | 100 | 88 | 39 . -
SS-61 | 50 LT | 45+00 3.5-5.0 A-6(13) 138 | 18] 2.8 |28.9 | 36.1 | 321 | 100 | 98 | 78 - !
S$-62 | 50 LT | 45+00 8. 5- 10. 0 A-6(8) |29 | 13| 2.0 | 315 |34.3 | 321 | 100 | 100 | 78 - -
S5-63 |50 LT | 45+00 | 13.5-15.0 A-4(0) |21 |4 | 26.5 | 42,2 | 15.3 | 16. 1 | 100 | 80 | 40 - :
SS-64 | 50 LT | 45+00 | 18.5-20.0 | A-2-6(1) |36 | 16 139.6 | 31,5 |120.9 | 8.0 | 90 | 69 | 33 - !
SS-67 | 59 LT | 46%05 | 13.5-15.0 | A-40) |22 |3 | 3.0 |54.0 |22.9 |20.1 | 100 | 100 | 54 . -
SS-51 | 22 LT | 47+13 0.8-1.7 A-1-b(0) |17 (NP |74.8 | 14.4 | 4.8 | 6.1 | 90 | 40 | 11 X :
S5-52 | 22 LT | 47+13 3.7-5.2 A-4(3) |28 |9 | 8.7 |42.1 |29.0 |20.2 | 100 | 99 | 58 - -
S5-53 | 22 LT | 47+13 | 13.7-15.2 A6(7) |34 |15 | 6.5 |37.0 | 26.2 | 28.3 | 100 | 100 | 64 - -
S5-54 | 22 LT | 47+13 | 18.7-20.2 A-4(1) |27 |8 | 7.3 |50.6 |21.9 |20.2 | 100 | 100 | 51 - -
S5-55 | 22 LT | 47+13 | 23.7-25.2 | A-6(11) |36 |17 | 4.7 |30.7 |34.3 | 30.3 | 100 | 99 | 72 - -
S5-57 | 22 LT | 47+13 | 48.7-50.2 | A-2-6(0) |35 | 17 |57.3 |23.1 | 14.6 | 5.1 | 95 | 61 | 22 - -
SS5-89 | 35 LT | 57+08 0.0-1.5 A-4(0) |20 |5 |31.7 |28.7 |21.3 | 18.2 | 96 | 79 | 42 - -
S5-90 | 35 LT | 57+08 8.8-10.3 | A-2-6(1) |34 |17 |52.2 | 13.0 | 14.6 | 20.2 | 97 | 62 | 35 ! -
SS-97 | 35 LT | 57+08 | 13.8-15.3 | A-1-b(0) |20 |[NP |83.2 |12.1 | 2.6 | 2.0 | 65 | 26 | 4 - -
S5-92 | 35 LT | 57+08 | 18.8-20.3 | A-7-6(9) |41 |21 | 4.7 |47.9 |29.2 | 18.2 | 100 | 99 | 55 : -
S5-93 | 35 LT | 57+08 | 28.8-30.3 A6(5) |37 |19 |34.8 | 25.1 |30.0 | 10.1 | 100 | 79 | 46 - -
S5-94 | 35 LT | 57+08 | 38.8-40.3 A 6(7) 139 (21 130.9 [23.7 |31.2 | 14.2 | 100 | 83 | 51 - -
SS-95 | 35 LT | 57+08 | 48.8-50.3 |A-7-6(16) |45 |24 | 12.3 | 23. 1 | 44.4 | 20.2 | 100 | 94 | 72 - -
S5-96 | 35 LT | 57+08 | 58.8-60.3 A-4(1) |25 10 |30.1 |31.1 |30.6 | 8.1 | 100 | 83 | 45 : -
S5-87 | 50 LT | 57+75 3.5-5.0 A-2-6(2) |35 |18 |54.4 | 12.7 | 10.8 |22.1 | 97 | 58 | 34 : -
S5-88 | 50 LT | 57+75 8.5-10.0 | A 1-b(0) | 16 [NP |83.1 |13.3 | 1.6 | 2.0 | 76 | 32 | 4 : :
Ss-71 | 50 RT_| 45+50 3550 |A7-6(16) |42 |20 | 0.4 |35.1 |30.3 |34.1 | 100 | 100 | 79 : :
S5-73 | 50 RT | 45+50 | 13.5-15.0 A-4(0) |22 NP | 10.8 | 61.8 | 13.3 | 14.1 | 99 | 94 | 39 : -
SS-47 | 68 RT | 46+27 0.0- 1.5 A-4(0) |20 |3 128.3 [39.0 | 14.7 | 18.1 | 100 | 89 | 39 : :
S5-48 | 68 RT | 46+27 3.9-5. 4 A-4(1) |26 18 | 8.2 |56.2 | 15.5 |20.1 | 100 | 99 | 46 : -
S5-49 | 68 RT | 46+27 8.9- 10. 4 A6(7) |30 (14| 2.0 |39.0 |30.9 |28.1 | 100 | 100 | 70 : -
S5-50 | 68 RT | 46+27 | 18.9-20.9 | A-2-6(0) |30 | 12 |40.0 |33.1 | 16.9 | 10.0 | 99 | 78 | 31 : -
S5-40 | 78 RT | 47+22 0.0-1.5 A-4(0) |26 |6 |23.7 |35.8 |22.3 | 18.2 | 100 | 90 | 47 : -
SS-41 | 78 RT | 47+22 8.9- 10. 4 A-6(2) |27 |11 116.4 |39.2 | 24.2 | 20.2 | 100 | 98 | 50 : -
S5-42 | 78 RT | 47+22 | 13.9-15.4 | A-2-6(0) |34 |15 |41. 1 |40.4 | 10.4 | 8.1 | 98 | 78 | 21 . -
S5-43 | 78 RT | 47+22 | 23.9-25.4 | A-2-6(0) |39 | 16 | 63.4 | 19.5 | 12.0 | 5.1 | 96 | 54 | 19 : -
S5-46 | 78 RT | 47+22 | 53.9-55.4 | A-2-6(0) |32 | 13 |62.4 |24.5 | 10.1 | 3.0 | 93 | 55 | 15 . :
S5-78 | 41 LT | 57+03 0.0-1.5 A-4(0) |22 |8 |32.2 |2r.1 |22.5 | 18.2 | 96 | 78 | 44 : i
S5-79 | 41 LT | 57+03 8.8-10.3 | A-2-40) |25 |4 |57.7 |26.9 | 3.2 | 12.1 | 86 | 63 | 14 : -
S5-80 | 41 LT | 57+03 | 18.8-20.3 | A-1-b(0) | 18 |NP 183.5 | 11.5 | 1.9 | 3.0 | 77 | 27 | 5 : -
S5-81 | 41 LT | 57+03 | 23.8-25.3 | A-2-4(0) |30 |3 |59.6 |30.1 | 7.3 | 3.0 | 100 | 72 | 13 -

S5-82 | 41 LT | 57+03 | 33.8-35.3 | A2-6(1) |33 |15 |51.2 |25 1 | 16.7 | 9.1 | 100 | 71 | 30 - :
S5-83 | 41 LT | 57+03 | 43.8-45.3 | A-2-6(0) |36 |12 160.4 |21.5 | 13.0 | 5.1 | 92 | 51 | 19 - :
SS-84 | 41 LT | 57+03 | 53.8-55.3 A-6(2) |34 |14 | 14.8_|50.4 | 268.8 | 6.1 | 100 | 94 | 41 - -
SS-85 | 41 LT | 57+03 | 63.6-65.3 A-4(0) |20 |5 |33.6 |30.5 |27.8 | 8.1 | 100 | 81 | 41 - -
S5-75 | 50 RT_| 57+75 0.0-1.5 A-4(0) |20 |4 | 14.7 | 43.4 | 23.9 | 18.1 | 100 | 94 | 53 - -
S5-76 | 50 RT | 57475 3.55.0 |A7-6(27) |45 |26 | 3.0 |20.3 |26.5 |50.2 | 100 | 99 | 81 . -
SS-77 | 50 RT | 57+75 8.5 10.0 | A 1-b(0) | 14 [NP |77.3 | 17.7 | 1.0 | 4.0 | 89 | 40 | 6 - -




