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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-3421B 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED - NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERTALS ORGANIC. MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
£LASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oLk (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
g : NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LL=31-508 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N , CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
B HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
“1g GRaNULaR | ST MUCK, PERCENTAGE OF MATERIAL o — SHELL BEDS. ETC.
* 50 MX CLAY . WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: 22 m 1501 m 35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN |36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VO TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %{I’ZGLHTEALQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 20% .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
UTHE 0R ; : . v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF T JHEL LN AT _AZIHL )
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN HIGHLY HIGHLY ORGANIC > 107 > 2% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
0 vadcr | GReveL. e | TN SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
AT Py ZPu PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 600D FAIR TO POOR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEROSITED BY THE STREAM
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_— ' '
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?Sﬂ?nw (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH .
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY L00SE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 0.5 10 1.0 INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:ASSIFF 15 >ng3@ 2 ;a 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS & PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES :
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - T0 DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR CoB) o SAND SAND oL o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VDID RATIO SD. ~ SAND, SANDY §S - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(saT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE Ry CON BE CARVED WiTH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. FIECES 1INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
L LloUID LIMIT FoSS. - FOSSILIFEROUS o LIty pe ook SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY :
sLastic | | . : FINGERNALL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM L 0PTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES
[] cwme-asc [] cuev errs auToMaTIC [ | MaNuAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET
" DRY - @ REQUIRES ADDITIONAL WATER TO ! VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE - [ ] & conTivuous FLIGHT eucER CORE SIZE: THINLY LAMINATED < 0.008 FEET EgB\ONTG AF’NFQ%V?SE[%JN&)TA?UE\FLAECE ELEVATIONS OBTAINED FROM
PLASTICITY 8'HOLLOW AUGERS E [+ INDURATION
oLASTICITY INDEX (PD) DRY STRENGTH [] cre-sse [ ] Hero FACED FINGER BITS e FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 615 SLIGHT [] vene suear TeST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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FEET
PROFILE ALONG -Y3- CENTERLINE
440 NOTE:
GROUNDLINE PROFILE AT CENTERLINE OF -Y3-
TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY MULKEY DATED 04-15-15
430 INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH 430
PROJECTED ONTO THE PROFILE.
420 420
410 410
L
400 £ 400
390 390
EXISTING GROUND SURF ACE
380 \ 380
370 370
360 360
350 350
340 340
330 330
320 320
310 310
300 300
@ BROWN AND RED, LOOSE, FINE TO COARSE SAND (A-2-4),
290 LITTLE CLAY AND GRAVEL, MOIST, ROADWAY EMBANKMENT 290
WHITE, TAN, ORANGE AND GRAY,LOOSE TO V.DENSE,
FINE TO COARSE SAND (A-2-4), CLAYEY SAND (A-2-6)
280 AND FINE TO COARSE SAND AND GRAVEL (A-I-B), 280
LITTLE QUARTZ GRAVEL, DRY TO WET, COASTAL PLAIN
WITH LAYERS OF WHITE, RED AND TAN, FINE SANDY
AND SILTY CLAY (A-7-56),
270 DRY TO MOIST, COASTAL PLAIN 270
GRAY, ORANGE, BLACK AND TAN, STIFF TO HARD,
@ HIGHLY SILTY CLAY (A-7-5) TO FINE TO COARSE
260 SANDY CLAY (A-7-6), DRY TO MOIST, RESIDUAL —Y3 — 260
@ GREENISH GRAY, BLACK, GABBRO, WEATHERED ROCK
17 +00 18+ 00 19+ 00 20+00 21+ 00 22+00 23+00 24+00 25+00 26+00 27+00 28+00 29+00 30+00 31+00
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GEOTECHNICAL BORING REPORT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. EB1-A STATION 23+19 OFFSET 49 ftLT ALIGNMENT -Y3- 0 HR. 31.5| | BORING NO. B1-B STATION 24+17 OFFSET 14 ft RT ALIGNMENT -Y3- 0 HR. 24.0
COLLARELEV. 37538 ft TOTAL DEPTH 70.0 ft NORTHING 441,607 EASTING 1,745,655 24 HR. 30.0 | | COLLAR ELEV. 380.3 ft TOTAL DEPTH 92.9 ft NORTHING 441,631 EASTING 1,745,757 24 HR. 16.0

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

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

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

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 03/09/14

COMP. DATE 03/09/14

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 03/05/15

COMP. DATE 03/06/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
380 | 385 |
1 [ 3758 GROUND SURFACE 0.0 T i
475 [3581 00 : . g — ROADWAY EVBANKMENT 380 13803 T 0.0 . 380.3 GROUND SURFACE 0.0
T == I_l | 373.8 _ Brown and red, fine to coarse SAND (A-2-4) 20 T 4 ° 4 @ M COASTAL PLAIN
T T TSl coof — — T\ L — = T NG D Brown, red and orange, fine to coarse SAND
3723 T 35 o T T e=a oooF __ _ _ withlitle clayand gravel ____ __ T N[ (A-2-4) with little clay and gravel
T 24 | 40 [60/0.4 T TS e D 1883 COASTAL PLAIN 368+ 38 4 ot N 376.3 40
370 T - 100/0.9 888' White and red, fine to coarse gravelly SAND 375 T '\%55 . M Orange and tan, fine sandy silty CLAY (A-6)
4 —= o0 368.8 AND GRAVEL (A-1-b) 70 T N 15 7o
T R R = - — = — —— — — o — — — o o —— — T TN rsms__ _ _ _ _ _ _ _ _ _ ________ 10
3673 T 85 /'/'"'/ T T Tan and orange, dlayey fine SAND (A-2-7) 2718 1 a5 TN i Red, orange and white, fine to coarse SAND
T 9 11 15 N M r T 7 76 79 TN ooo (A-1-b) and gravel
365 T ) =~ T 370 1 55 R3S
1 N~ | - - - d .38 120 1 ) o0
+ e s - - - White and red, fine sandy CLAY (A-7-6) + e Q00
36238 11885 troom: T b - 668 4135 L L o] 8o
360 _-: 100/0.4 -_ 365 _-: - %12 888_—
1 . | 388 70 1 .7 0o
3573 T 185 . L White, partially cemented fine to coarse 4 - //. - ?.?O_—:ﬁsi ~White. Tan and Eaﬁgg ﬁ_ne_to_cogrsgcﬁygy_ 179
+ 5070 R L SAND (A-2-4), 3618 4 185 - o ' :
i . R § D C T R R : MRS SAND (A-2-7)
355 I _-60/0.1 r 360 T .2 S
T R IR R [ ass8 _ _ _ _ _ _ ____________ 29 4 N I 3583 220
1 e | e =T X Tan, orange, white and gray, fine to coarse + P K T T W e e e e e TR AY (T T
3523 T 235 5 5 . Ll - vl clayey SAND (A-2-7) 2568 1 235 \ \_ White and tan, fine sandy CLAY (A-7-5)
1 . Coe M Pl il 8 | 14 | 18 * .. M i
0 T s 355 I 22 §_
3473 T 285 1 Ly T o\ N
+ 7 5 v .l v\_ 351.8 & 285 T -\ - NY
1 12. nui 1 . i
345 1 N ST 350 I 4 b §_
N rsed 1 N ¢ L
T D G Lo 9 3483 320
323 T a5 N 5T wen T ane A PN — s s i, Sy e e
+ 0 | 14 | 25 : _\,'39j wWRSTT T 3 5 5 P W 5T SAND (A-2-6)
340 I ] R 345 I g0 Lo
1 - s 1 S\ ol
3373 T 385 '/Z : L3S T <o Q'
+ 5T 10 oo NS 3418 L 385 S P Rt
1 ®32. . M Bl il 5 7 7 e mis woRST
335 I / Rl 340 I 14 oo
1 L Peed 3338 o a0 1 I R
1123 T 435 - ././ - Tan and orange, fine to coarse SAND (A-2-4) 4 R \\’_
=+ 7 5 5 .7 L with little clay, some clay nodules 3368 + 435 -] iy
1 . ?’11 . W L I 3 5 5 - 10 - WO
330 I r 335 I 810 o
1 T i 1 L Sl
3203 L4858 - 1+ L 3318 & 485 N e
1 . @12, Sat. R I 4 5 5 - @10 - W \_
325 1 r 330 1 )10 ol
1 v X
I L [ I v el
a23lmast L L Q/ e . r wealsast L L 1|0 l S
1 Q8 . . . L little quartz gravel at 53.5' 4 .. W Fee i}
320 325 17 Y
1 \ - -T T sy
1 A r I N s ®83  _ _ __ ____________ 570
3173 T 585 . = = A B 218 L sas Tl Orange, fine to coarse SAND (A-2-4)
315 T C '\18 St Bt 320 T e “ 15 Sat.
T A W [ a138 _ _ _ _ _ _ __ _________ e T ) ,’ ) 62.0
1 o] - B RESIDUAL 1 L IQ_ ———————————— ST — — —— =5
4123635 1111 | 12 S UV ss51 27% \— Gray ,orange and white, fine to coarse sandy 3168 4+ 635 S B \_ Tan and orange, CLAY (A-7-5/6) with gravel
310 1 -*23- R -5 o \- CLAY (A-7-6)(23) with some silt and quartz 315 1 5 6 6 . *12- M \—
—+ §— rock fragments, saprolitic -+ \ \—
T i 4 S - N 3133 67.0
3073 T 685 N T RN -~ T T T RESIDUAL T T T T T
T 0 3115 \’.28: - M §: s05. 700 3118 T 685 = 5 = T \-.21 M §: Orange, black, tan and greenish gray, fine to
£ — Boring Terminated at Elevation 305.8 ft IN 310 -+ \— coarse sazdy CKL:'\Y (A'7;5)(3) WItIht_some silt
T K CLAY (RESIDUAL) 1 N \_ and rock fragments, saprolitic
1 L 1 N - - N
T - Notes 3068 + 735 . .\\. . §_
1 - 1) 0.2" Topsoil 305 T+ 14120 [ 27 e SS-36 | 19% -
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GEOTECHNICAL BORING REPORT

SHEET

6
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. B1-B STATION 24+17 OFFSET 14 ft RT ALIGNMENT -Y3- 0 HR. 24.0| | BORING NO. EB2-A STATION 25+47 OFFSET 15ftLT ALIGNMENT -Y3- 0 HR. 35.0
COLLARELEV. 380.3ft TOTAL DEPTH 92.9 ft NORTHING 441,631 EASTING 1,745,757 24 HR. 16.0 | [ COLLARELEV. 381.5ft TOTAL DEPTH 94.4 ft NORTHING 441,721 EASTING 1,745,856 24 HR. 32.0

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

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

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 03/05/15 COMP. DATE 03/06/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 03/04/15

COMP. DATE 03/05/15

| SURFACE WATER DEPTH N/A

savP. |

7|5 100 NO. MO

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT
ELEV |~

(ft) 2 P

ELEV

() SOIL AND ROCK DESCRIPTION

0.5ft | 0.5ft | 0.5t | |O

®Oor

ELEV. (ft) DEPTH (ft)

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT

ELEV
) () | o5t | 050 | 0.5 | |0 25 50

ELEV
(ft)

SAMP.

75 100 NO

L
o
1 : MOI| G

SOIL AND ROCK DESCRIPTION

305 Match Line

RESIDUAL
Orange, black, tan and greenish gray, fine to
coarse sandy CLAY (A-7-5)(3) with some silt
and rock fragments, saprolitic (continued)

]
|

3018 R
.. .‘4?. ...

N
po
2]

14 19 26

300

R
No - -
~

296.8

po
5]
2]

28 51 149/0.3

WEATHERED ROCK

N//1111/i

295

Greenish gray, GABBRO

. -106/0.5#

291.8

053
oo
o

290 100/0.5 - 100/0.59

N
o
~N
S

2874 T 929 92.9

385

0.0

GROUND SURFACE

381.5 1
380 i

LI B I |
N
w
N

378.0 3.5

13
375

UL,

373.0 8.5

24 34 70

370

60/0 60/0® Boring Terminated with Standard
Penetration Test Refusal at Elevation 287.4

ft ON CRYSTALLINE ROCK (GABBRO)

-
S~
© 1041.0%
=

-

00000O0Q]

368.0 135

11 12 13

365

LPOOOOOO0|
POOOOOAY
T

185 R
19 \

363.0

360

3580 { 235

13 23 32

355

285 R B
3 19 |

353.0

350

3480 335

. A
>\
AN

345

3430 385

el g
= .

340

-

PN -
-G
J

3380 { 435

335

3330 { 485

‘!ﬂ-&_-
o

330

328.0 535

'!\..\ —~
N

325

Sat.

323.0 585

et

320

Sat.

I
o
et .
x©

3180 [ 635

10 9 9
315

COASTAL PLAIN
379.5 1 Brown, fine to coarse SAND (A-2-6) with little ,__ _2.0]

-

Red, tan and orange, fine to coarse sandy
CLAY (A-6)

White and orange, fine to coarse SAND AND
GRAVEL (A-1-b)

Tan, orange and red, fine to coarse clayey
SAND (A-2-6) with little quartz gravel

Red, purple, orange and white, fine to coarse
clayey SAND (A-2-6)

Orange, fine to coarse SAND (A-2-4) with
little clay

3130 { 685

10

et
©0

310

3080 { 735

14

I Sl

305

SS8-16 | 34%

/1111111117,

Black, CLAY (A-7-6)

RESIDUAL
Gray to greenish gray and brown, fine to
coarse sandy, highly silty CLAY (A-7-5)(12)
with rock fragments, saprolitic
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones

SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. EB2-A STATION 25+47 OFFSET 15ftLT ALIGNMENT -Y3- 0 HR. 35.0
COLLARELEV. 381.5ft TOTAL DEPTH 94.4 ft NORTHING 441,721 EASTING 1,745,856 24 HR. 32.0

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

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/04/15

COMP. DATE 03/05/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5t | |0 » 0 » 190 ] NO. | moi| G | ELev. @y DEPTH (it
305 | | 1] Match Line | -
1 N RESIDUAL
3030 | 785 N . Gray to greenish gray and brown, fine to
1 15 [ 22 | 25 g7 - - coarse sandy, highly silty CLAY (A-7-5)(12)
1 P PSR with rock fragments, saprolitic (continued)
300 T ~
~N
2080 | 835 I N 2975 84.0
R } !
1 20| 35 16505 Y I/ it WEATHEREDROCK
205 T - Greenish black, GABBRO
2030 ] 885 .
T 36 [60/0.1 " o6/0,6®
290 T T
2880 | 935 .
23 1100/0.9 ® 287.1 94.4
100/0.5

Boring Terminated with Standard
Penetration Test Refusal at Elevation 287.1
ft IN WEATHERED ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 64.2'

SHEET



SHEET

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

T.I.LP. ID NO.: R-3421B
DESCRIPTION: US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304

REPORT ON SAMPLES OF: SOIL FOR QUALITY

PROJECT: 34542.1.FR4 COUNTY: Richmond
DATE SAMPLED: 3/4/15 - 3/9/15 RECEIVED: 3/4/15 - 3/9/15
SAMPLED FROM: Y3 REPORTED: 3/4/15 - 3/9/15
SUBMITTED BY: B. Howey, P.E. BY: D. Jenks

Cert No. 101-02-0603

TEST RESULTS

PROJ. SAMPLE NO. SS-51 SS-36 SS-16
BORING NO. EB1-A B1-B EB2-A
Retained #4 Sieve % 5.0 9.4 7.1
Passing #10 Sieve % 90.3 84.9 86.8
Passing #40 Sieve % 67.3 65.9 75.3
Passing #200 Sieve % 52.6 39.5 60.6
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 32.1 33.8 16.6
Fine Sand Ret - #270 % 11.6 23.8 18.5
Silt 0.053 - 0.010 mm % 21.1 26.4 41.4
Clay < 0.010 mm % 35.2 16.0 23.5
L.L. 81 64 62
P.L. 30 45 43
P.I. 51 19 19
AASHTO Classification A-7-6 (23) | A-7-5(3) | A-7-5(12)
Station -Y3- 23+19 | -Y3- 24+17 | -Y3- 25+47
Offset 49'LT 14' RT 15'LT
Depth (ft) 63.5 73.5 73.5
to 65.0 75.0 75.0
Moisture Content (%) 26.6 19.4 34.3
Organic Content (%) NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

W.P. Alton, PE

Soils Engineer




SHEET
Site Photos °

1. Vie lkin ‘ along _Y3- from EB1
to EB2.

2. View looking North across End Bent 1

3. View looking North across End Bent 2.

Project 34542 TIP R-3421B
Bridge on SR 1140 (-Y3-) over US 220 at —L- STA. 140.97.00

July 2015
Richmond County, NC
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY RICHMOND

PROJECT DESCRIPTION US 220 BYPASS FROM 0.3 MILES OF

SR 1104 (OLD CHARLOTTE HWY) TO 0.2 MILES SW OF

SR 1304 (HARRINGTON RD)

SITE DESCRIPTION BRIDGE NOS. 244 (LEFT LANE) &

245 (RIGHT LANE) OVER SR 1005 (-Y5-) ON US 220 BYPASS (-L-)

BETWEEN SR 1141 AND SR 1303 AT -L- STA. 301+83.52

—
SHEET TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-3421B 12

CAUTION NOTICE

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

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

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

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

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

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

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

PERSONNEL
B. KEANEY

B. HOWEY

C.JONES

D. TIGNOR

C. MYERS

HDR ENGINEERING, INC.
INVESTIGATED BY ¥ & R, INC.

DRAWN BY _CGM

CHECKED BY _BDK
suBMITTED By HDR ENGINEERING, INC.

DATE 72015
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-3421B 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED J| NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION R 5 T ROCK (WR) =~>+=72 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRANULER MATERIALS SILTCLAY MATERIALS R MINERALOGICAL COMPOSITION pr— FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
£LASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. oLk (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
RO o o3 o 71 [a5 a6 [#7 ] anaz | waes ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETC. CALCAREOUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ ’ NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CASS.  [Ala]Alb n24]a25]A26lA2T ‘ [z a3 6,47 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X RN SLIGHTLY COMPRESSIBLE LL <31 : ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN
DN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY Rock [ : I SEELSEEESSL.ETREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
N ORANULAR |y MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: 22 m 1501 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR LUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %{I’ZGLHTEALQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOLLS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 357 DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR ’ ; . (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF T JHEL LN AT _AZIHL )
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN HIGHLY HIGHLY ORGANIC > 107 > 2% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
o weson | craveL, o | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL AND SAND SOiLs SoILS v STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
o e o n e e s 2o, o e SEennG s bon: GACTOD s st Flosnes o OUL 0 IOLOED DI iy A ocwe | e T
AS SUBGRADE EXCELLENT 70 600D FAIR TO POOR POOR POOR | UNSULTRBLE FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O—fmp_ SPRING OR SEEP WITH FRESH ROCK.
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?Sﬂ?nw (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH .
(MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED i~ LA
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LoosE 470 10 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. =
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUCER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 12 B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e g iz A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SECMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES :
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sDJ ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7/~ UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DEScRripTion | G5B+~ COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(AT FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY - . :
, ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L10UID LIMIT F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLastic | | . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PO L | pLasTic LMt HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
PMENT N T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUIPME USED ON SUBJEC OJEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOTSTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES
[_] cwme-asc [_] cuev errs auToMaTIC [ | MaNuAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET
“DRY - @ REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE CME-55 [_] & conTivuous FLIGHT eusER CORE SIZE: THINLY LAMINATED < 0.068 FEET EgB\ONTG AF’NFQ%V?SE[%JN&)TA?UE\FLAECE ELEVATIONS OBTAINED FROM
PLASTICITY 8" HOLLOW AUGERS [Js_ I INDURATION
oLASTICITY INDEX D) DRY STRENGTH [_] cve-sse [_] Hero FACED FINGER BITS e FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TUNG-CARBIDE INSERTS — FRINBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST n ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [_] PorTABLE HaIST [_] Tricone PSTEEL TEETH | aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [_] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] _ DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [_] core i D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
L] _ L] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14




PROJECT REFERENCE NO. | SHEET NO.

R-3421B 3

NOTE:
SMALLER SCALED BORING AT L_30123 IS DESIGNATED

AS EB1-B RL WAS PERFORMED BY NCDOT IN 2005.
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BROWN TAN, ORANGE AND WHITE V. LOOSE TO M DENSE, :
CLAYEY FINE TO COARSE SAND (A—2—7) AND FINE TO COARSE
SAND (A-2-4), MOIST TO WET COASTAL PLAIN : ‘
YELLOW AND ORANGE TO GREENISH GRAY STIFF TO HARD
DRY TO WET RESIDUAL

GREENISH GRAY PHYLLITE, WEATHERED ROCK
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1_L_BRIDGE.dgn

0 5 10 PROJ. REFERENCE NO. SHEET NO.

"SRR BN R—34218 5
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150
NOTE:
_L- GROUNDLINE TAKEN FROM ROADWAY DESIGN BROWN, TAN, WHITE AND ORANGE, V. LOOSE TO M.DENSE, FINE TO COARSE SAND (A-2-4)
PLANS PROVIDED BY MULKEY DATED 04-15-15 AND CLAYEY CSE SAND (A-2-67), LITTLE QUARTZ GRAVEL, MOIST TO WET, COASTAL PLAIN
INFERRED STRATRIGRAPHY IS DRAWN THROUGH TAN AND MAROON, V. STIFF, CLAY (A-7-5) WITH SOME ROUNDED GRAVEL, MOIST
THE BORING WITH BOTH PROJECTED ON THE SECTION.
BORING L 30123 WAS PERFORMED BY NCDOT IN 2005. YELLOW, ORANGE, TAN AND GREENISH GRAY,STIFF TO HARD, HIGHLY SILTY CLAY (A-7-56),
STARIGRAPHY INFERRED BASED ON BORING LOG PROVIDED. SOME FINE SAND AND ROCK FRAGMENTS, DRY TO WET, SAPROLITIC, RESIDUAL
(D) GREENISH GRAY, PHYLLITE, WEATHERED ROCK
(E) PHYLLITE, NON CRYSTALLINE ROCK
LEFT LANE = RIGHT LANE
CONTROL g CONTROL
360 360
350 350
EXISTING GROUND SURFACE EBI-A-LL EBI-C L_30123
301 +27 - (EBI-B RL)
———————— 70’ LT 301+21 -
390 e 301+23 340
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===, BT === —
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NOTE:

-L- GROUNDLINE TAKEN FROM ROADWAY DESIGN
PLANS PROVIDED BY MULKEY DATED 04-15-15

INFERRED STRATRIGRAPHY IS DRAWN THROUGH
THE BORING WITH BOTH PROJECTED ON THE SECTION.

EB2-A-LL
302+ 52
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—_ —

150 140 130 120 10 100 90 80 70 60
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PROJ. REFERENCE NO.

SHEET NO.

SECTION THROUGH END BENT 2

LEFT LANE e
CONTROL ¢
EB2-C
302+50

302 +50.22

50 40 30 20 10 0 10

@ GREENISH GRAY, PHYLLITE, NON CRYSTALLINE ROCK

30 40 50 60 70 80 90 100 1o 120 130 140

A R—34218B 6
30 40 50 60 70 80 90 100 1o 120 130 140 150
360
RIGHT LANE
CONTROL
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EB2-B-RL
302+45 330
—_ 70’ RT
gm/ls _______________ 320
O3
__________________ 310
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— — —— — — — — — — — 290
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260
270
260
(&) BROWN, TAN AND ORANGE, LOOSE TO M. DENSE, FINE TO COARSE SAND (A-2-4)
AND CLAYEY SAND (A-2-7), SOME QUARTZ GRAVEL, MOIST, COASTAL PLAIN
250
WHITE, ORANGE, MAROON, V. STIFF,
FINE TO COARSE SANDY CLAY (A-7-56), MOIST, COASTAL PLAIN
() LIGHT GRAY AND RED, V.TIFF, MOTLED, FINE SANDY CLAY (A-6), 240
MOIST, COASTAL PLAIN
() GREENISH GRAY, TAN, RED AND ORANGE, FINE SANDY SILT (A-5) AND SILT (A-4),
DRY TO WET, RESIDUAL 230
(C) GREENISH GRAY, PHYLLITE, WEATHERED ROCK
220

150




NCDOT BORE DOUBLE R-3421B_BRIDGES.GPJ NC_DOT.GDT 8/19/15

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005 GROUND WTR (ft) | | SITE DESCRIPTION Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005 GROUND WTR (ft)
BORING NO. EB1-A-LL STATION 301+27 OFFSET 70ftLT ALIGNMENT -L- 0 HR. 8.0 [ BORING NO. EB1-C STATION 301+21 OFFSET CL ALIGNMENT -L- 0 HR. 26.0
COLLARELEV. 337.9ft TOTAL DEPTH 58.6 ft NORTHING 449,447 EASTING 1,758,759 24 HR. 5.0 [ COLLARELEV. 335.5ft TOTAL DEPTH 43.5 ft NORTHING 449,386 EASTING 1,758,792 24 HR. 4.0

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

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

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

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/02/15

COMP. DATE 03/02/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/02/15

COMP. DATE 03/03/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
340 | 340 |
337.9 [ 0.0 [ 337.9 GROUND SURFACE 0.0) :: :
41 1 1 1 |+2 .. M » COASTAL PLAIN 41 L
1 . L Tan, fine to coarse SAND (A-2-4) with trace 4 |- 335.5 GROUND SURFACE 0.0
335 \ to little clay, little roots 335 | 3365 00
3344—T 35 } — Y, —+ 1 2 3 —‘5 COASTAL PLAIN
+ 1 1 2 ‘3 .- v - T § \-\ R Brown, fine to coarse SAND (A-2-4) with tree ,__ _2.0J
I [ i 33207 35 RN . _foots _____ _
1 \ . l 00 10 1 4 10 10 A \_“?20 A Tan, fine to coarse SAND (A-2-4) with little
330 104 85 \ o Tan and maroon, CLAY (A-7-5) with some 330 4 ] clay and quartz gravel
I - - - » rounded gravel 1 A 70
3 3 5 \8 M \ | 285 __ _ _ _ __ _ __ _ ________ 10
4 . .. \_ 2707 85 B E A White and orange, fir]e to coarse clayey
T A NY a250 4 T 7 5 K] : *1'7 M -.:}.: SAND (A-2-7) with little quartz gravel
325 244+ 135 h\ RV White, tan and orange, fine to coarse clayey 325 4 SO
I 3 ) [P N . SN SAND (A-2-7) with some quartz gravel, trace 1 I I \_
I : ?22' "ok mica 3220 | 135 S Sy
T i el T 589 e Y S
320 Y P 320 Ll (55
aeaTass L L L / R T 7 \'Q—
I . Q2. WoEssT I Y e
il . _Q\_ \_ ST ECLLE T e . . \_
1 kW el 1 e W e
M| 3144t 235 \ s 315 I ¢ i
\ °° \ 22w
T 8 10 14 Syl - - W \— T SR TR Sed 3135 _ 220
1 ) ')24‘ . Rel 3120 | 235 A \' . RESIDUAL
T . ot '-:.'-- 7 7 Ty o Yellow and orange to greenish gray, highly
310 T '/Z oL RESDUAL — 29 310 T 8 T t"? SS-18 | 32% §‘ silty CLAY (A-7-6)(21) with some fine sand,
309.4 I 285 7 5 3 L M \_ Tan, orange and bluish green, highly silty 4 N - - - \_ saprolitic
I . 913, NS CLAY (A-7-5)(32) with little fine sand and i N Ny
+ S\ \— rock fragments 307.0 | 285 A \_
1 S NS T 429 [ 3T a0 - D NY
305 \ \ 305 N |
304471 335 B 5 11 \ \_ T 3 §
+ - o L 1 A i
I B0 N =N w20 T aas N Ny o
300 T RNy §— 300 T 28 | 50 [00004 oo D WEATHERED ROCK
204 a5 | - N N -+ 00/0.9 Greenish gray, PHYLLITE
1 S ess D K 1 L i
1 N N §- 2970 1 3BS § o S W L 2965 39.0
295 T NS §— 295 T ' - -60/0.1 : NON-CRYSTALLINE ROCK
29447 435 NN—2044 435 T — PHYLLITE
T 53 |47/0.5 Tt 77 WEATHERED ROCK T T B
I - 10071.0 = Greenish gray, PHYLLITE sooa T 435 Tt m 2920 435
1 L. L 1 60/0 60/0 L Boring Terminated with Standard
290 og0 4T 485 | 4 - Penetration Test Refusal at Elevation 292.0
I 29 80 (40701 e L 41 L ft IN NON CRYSTALLINE ROCK
I : - 10006 i I i (PHYLLITE)
285 T - i T - 1) Au er’;le(;’LiZI at43.5
28447 535 ® — T 9 .
T 100/0.2 *100/0.2 - T -
280 27941 585 Pl 2794 58.5 - —
T 00/0. 100/0.1 NON-CRYSTALLINE ROCK /'\—58-6' T r
T B PHYLLITE T B
1 r Boring Terminated with Standard 1 r
1 | Penetration Test Refusal at Elevation 279.3 1 |
41 L ft IN NON CRYSTALLINE ROCK 1 |
41 L (PHYLLITE) 1 L
:: : Notes :: :
1 — 1) 0.2' Topsoil 1 —
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GEOTECHNICAL BORING REPORT

SHEET

8
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST C. Jones
SITE DESCRIPTION Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005 GROUND WTR (ft) | | SITE DESCRIPTION Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005 GROUND WTR (ft)
BORING NO. EB2-A-LL STATION 302+52 OFFSET 70ftLT ALIGNMENT -L- 0 HR. 36.0 | | BORING NO. EB2-C STATION 302+50 OFFSET CL ALIGNMENT -L- 0 HR. 6.0
COLLARELEV. 336.5ft TOTAL DEPTH 48.5 ft NORTHING 449,515 EASTING 1,758,863 24 HR. 8.0 [ COLLARELEV. 329.9 ft TOTAL DEPTH 43.5 ft NORTHING 449,456 EASTING 1,758,900 24 HR. 55

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

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

HAMMER TYPE Automatic

DRILLER D. Tignor START DATE 03/04/15 COMP. DATE 03/04/15 | SURFACE WATER DEPTH N/A

DRILLER D. Tignor START DATE 03/03/15 COMP. DATE 03/03/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH o 25 0 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 ! | NO. | /moll 6 | Eev.@ DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
340 | 330 329.9 GROUND SURFACE 0.0
1 R 3299 | UU 1 1 1 *2 . M COASTAL PLAIN
1 L 1 .. Brown to orange-tan, fine to coarse SAND
3365 T 00 | 336.5 GROUND SURFACE 0.0 264 T 35 \ - (A-2-4) with trace clay, some roots
T WOH[ 2 | 2 R = COASTAL PLAIN + 2 | 4 | 4 Y
335 - “4 — Brown, tan and orange, fine to coarse SAND 325 - % v
3330 [ 35 | - (A-2-4) with little clay and gravel 1 '\ 29 70
1 3 3 3 ‘6- . L 214 T a5 v AN Tan, orange and white, clayey fine to coarse
I ™ . i + 2 A T R vl SAND (A-2-7), some quartz gravel
= T S L3295 70| 220 =+ @17 M kL
o T se BN =" — Whité, orange and maroon, finé o coarse | 1 -\
vl D S R B - sandy CLAY (A-7-5/6) T -\ RN
T /‘30" M §- 3164 1135 1 T A FeT
325 4 s NYs4s 129 315 4 *23 M \—
T R B AN White and orange, fine to coarse clayey T e e e 3
3230 | 135 o Seul 1 B N P . 29 170
T 79|13 o fzz_ o moEST SAND (A-2-7) 14 L 188 R T I N IO ST RESIDUAL
1 Y T ._ T 1o .. P o PNz Greenish gray, tan, red and orange, clayey
320 1 } \ . ) i L 1 5|8 ‘\20 SS-35 | 24% |. fine sandy SILT (A-5)(11)
2180 1 185 o | : Light gray and red Tgfge):d,ﬂnesandyCLAY T D S e
T 3 ° " : '+19 : M 306.4 T 235 ot \'\' -
315 I 0 sn0| 1,305 T 8 | 14 [ 20 o Ceed M
20 T ons ek T T Wiite, fine fo coarse dlayey SANDAZT), | 1 N
7 g T R little quartz gravel T SN 0
T - o919 - w 3014 T 285 ""\'\"
310 . / 270 300 I 12 24 37 !Q D
1 I e e 1= T 17 A 1 N
3080 1 285 5 5 3 Y N EEEEEEEN AR B M Greenish tan and greenish gray, SILT (A-4) T T \\'\' - s
I ol oo 2964 1 335 ] LN D[] 2059 34.0
305 4 It 295 4 63 [100/0.2 100/0.2 WEATHERED ROCK
1 e TS 1 Gray, PHYLLITE
3030 | 335 P T T T 34.0 T
T I e M WEATHERED ROCK 2014 1 385 S Zo 2014 385
T S Greenish gray, PHYLLITE + 60/0 - - 600 — NON-CRYSTALLINE ROCK
300 290 =
I + = PHYLLITE
A o007 o I L l =
1 . i M 39.5 T o =
T : _11@/0;# C NON-CRYSTALLINE ROCK 2864 L 438 oo 010 == 2864 - . . 435
205 Greenish gray, PHYLLITE Boring Terminated with Standard
T — ’ T — Penetration Test Refusal at Elevation 286.4
T D B T B ft IN NON CRYSTALLINE ROCK
2930 435
T 60/0 '_60{0 : :: : (PHYLLITE)
290 T o N T - Notes
1 o | 1 | 1) Auger refusal at 43.5'
2880 | 485 288.0 485 T L
T 60/0 60/0 B Boring Terminated with Standard 1 L
4 L Penetration Test Refusal at Elevation 288.0 1 L
. - ft IN NON CRYSTALLINE ROCK . -
1 L (PHYLLITE) 1 L
:: : Notes :: -
+ - 1) 0.2" Topsoil + -




NCDOT BORE DOUBLE R-3421B_BRIDGES.GPJ NC_DOT.GDT 8/19/15

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones
SITE DESCRIPTION Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005 GROUND WTR (ft)
BORING NO. EB2-B-RL STATION 302+45 OFFSET 70 ftRT ALIGNMENT  -L- 0 HR. 4.0
COLLAR ELEV. 324.3ft TOTAL DEPTH 39.6 ft NORTHING 449,395 EASTING 1,758,935 24 HR. 3.0
DRILL RIG/IHAMMER EFF.JDATE F&R3495 CME-55 73% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER D. Tignor START DATE 03/03/15 COMP. DATE 03/03/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 50 » 1001 | NO. | /moi| G | ELEv. i) DEPTH (ft)
328 | ot 00 —324.3 GROUND SURFACE 0.0
1 1 2 +3 s COASTAL PLAIN
T 3223 _ Brown and red mottled, fine to coarse SAND _ _2.0]
3208 L 35 1o «_ _ (A-2-4) trace silt, someroots _ __
320 1 1 T & Tan, white and orange, fine to coarse clayey
[ SAND (A-2-6), trace roots
\ZZZ
315 3158+ 85 - 2 s N
*8
-
- RESIDUAL
310 310.8 - 13.5 5 3 5 o Orange, dark gray and greenish gray, SILT
&9 (A-4) with rock fragments
A VN A
- .\\. -
3058 + 185 R -
305 9 1 | 12 \ 5
a00 3008 L 235 ::::\\::::
0 | 12 | 17 o2
o T
- e e . ~ - .
.. - - - -
2058 + 285 R
205 ~ 295.3 29.0
29 [100/0.3 100039 WEATHERED ROCK
T Greenish gray, PHYLLITE
2908 + 335 R 290.8 33.5
290 60/0.1 60/0.19 NON-CRYSTALLINE ROCK
. Greenish gray, PHYLLITE
2858 | 385 L
285 "oa47-1 306 |600.1 60/0.1 [ 2847 306
60/0 60/0 Boring Terminated with Standard

Penetration Test Refusal at Elevation 284.7
ft IN NON CRYSTALLINE ROCK
(PHYLLITE)

Notes
1) Auger refusal at 39.6'

SHEET
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North Carolina Department of Transportation

Division of Highways
Materials and Test Unit
Soils Laboratory

T.I.LP. ID NO.: R-3421B
DESCRIPTION: Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005

REPORT ON SAMPLES OF: SOIL FOR QUALITY

PROJECT: 34542.1.FR4 COUNTY: Richmond
DATE SAMPLED: 3/2/15 - 3/4/15 RECEIVED: 3/2/15 - 3/4/15
SAMPLED FROM: L REPORTED: 3/2/15 - 3/4/15
SUBMITTED BY: B. Howey, P.E. BY: D. Jenks

Cert No. 101-02-0603

TEST RESULTS

PROJ. SAMPLE NO. SS-8 SS-18 SS-35
BORING NO. EB1-ALL EB1-C EB2-C
Retained #4 Sieve % 0.0 3.3 0.0
Passing #10 Sieve % 100.0 95.4 100.0
Passing #40 Sieve % 97.8 94.5 99.4
Passing #200 Sieve % 87.3 79.9 86.3
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 4.2 2.0 1.6
Fine Sand Ret - #270 % 11.3 25.5 25.9
Silt 0.053 - 0.010 mm % 43.8 41.3 50.6
Clay < 0.010 mm % 40.7 31.2 21.9
L.L. 70 52 46
P.L. 41 27 37
P.I. 29 25 9
AASHTO Classification A-7-5(32) | A-7-6 (21) | A-5(11)
Station -L- 301+27 | -L- 301+21 | -L- 302+50
Offset 70 ftLT CL CL
Depth (ft) 33.5 23.5 18.5
to 35.0 25.0 20.0
Moisture Content (%) 37.5 32.4 24.2
Organic Content (%) NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

W.P. Alton, PE

Soils Engineer




T.I.P. ID NO.: R-3421B

DESCRIPTION: Dual Bridges (No. 244 and 245) on US 220 Bypass over SR 1005

EB1-B RL SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %

OFFSET | STATION LL| PIL

NO. INTERVAL CLASS. C.SAND|F.SAND| SILT | crAy | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-674| 65RT | 301+23 | 4.00-5.50 |A-2-6(1) |31 | 16] 55.9 | 18.7 | 5.2 | 20.3 | 88 | 53 | 24 | - -
SS-675| 65RT | 301+23 | 9.00-10.50 |A-7-6(12)]60 | 39| 37.2 | 18.3 | 4.0 | 40.6 | 99 79 | 45 | - -
SS-676 | 65RT | 301+23 | 14.00-15.50 [A-2-7(4) |52 | 31| 54.4 | 13.6 | 4.7 | 27.4 | 96 | 58 | 32 | - -
SS-677| 65RT | 301+23 | 19.00-20.50 A-2-7(2) |60 | 32| 63.8 | 10.8 | 3.1 | 22.3 | 96 | 59 | 25 | - -
SS-678| 65RT | 301+23 | 24.00-25.50 |A-7-5(69)| 104 59| 1.8 | 6.1 23.1]69.0 | 100 99 | 94 | - -
SS-679 | 65RT | 301+23 | 29.00-30.50 A-7-6(61)|83 | 61| 5.5 | 8.7 | 29.0 | 56.8 | 100 | 97 | 90 | - -
SS-680| 65RT | 301+23 | 34.00-35.50|A-7-6(42)[66 | 39| 1.2 | 13.6 | 44.6| 40.6 | 100 | 99 | 94 | - -

SHEET
11
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Site Photos *?

1. View looking Northeast along -L- across 2. View looking Northwest along End Bent 1. 3. View looking Northeast along End Bent 2.
-Y5- from EB1 to EB2. -Y5- (SR 1005) to the Right. -Y5- (SR 1005) to the left.

Project 34542.1.FR3 TIP R-3421B ‘ July 2015
Dual Bridges on US 220 Bypass (-L-) over SR 1005 (-Y5-) at —-L- STA. 301+83.52 Richmond County, NC
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY RICHMOND

PROJECT DESCRIPTION US 220 BYPASS FROM 0.3 MILES S OF

SR 1140 (OLD CHARLOTTE HWY) TO 0.2 MILES SW OF

SR 1304 (HARRINGTON RD)

SITE DESCRIPTION CULVERT AT -L- STA. 236+33.6

ON US-73/74 OVER CARTLEDGE CREEK TRIBUTARY 1

—
STATE STATE PROJECT REFERENCE NO. SHEET ToTAL

NO. SHEETS

N.C. R-3421B 1] 6

CAUTION NOTICE

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

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

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

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

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

NOTES:
I

THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT

OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

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

PERSONNEL
B. KEANEY

B. HOWEY

C. JONES

C. MYERS

M. JOHNSON

R. DeLOST

M. MORGAN

HDR ENGINEERING, INC.
INVESTIGATED BY IC4, INC.

DRAWN BY _CGM
CHECKED By _ BDK
suBMTTED By HDR ENGINEERING, INC.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-3421B 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

)

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRANULER MATERIALS SILTCLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
RO o o3 o 71 [a5 a6 [ a7 ] anez | wans ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST. ETC. CALCAREOUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ g NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
£LASS. no2-4]a25 ‘ B3 a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SyvBaL S SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
: CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 | I S:gLiEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREODOR SIE L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %{I’ZGLHTEALQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ — ag x| 4t | e@ wx] 4t vl 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR . ; . (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF R enemmae LRy
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY HIGHLY ORGANIC > 187 > 2e7 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
JsUAL Tvees |STone Frecs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL AND SAND SoiLs SoILS v STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CELRATIG p— ZPw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
leﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 1% B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e grons 1z A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 4 60 200 270 EQEE@ZL‘JHTON % mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE It cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
T SATURATED - psuALLY LIOUID: VERY WET, USUALLY © - VDID RATIO SD- - SaND, SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN & STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
) FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
SEMISOLID; REQUIRES DRYING TO
R(APNIE):E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES
CME-45C [] cuev errs auToMaTIC [ | MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET
" DRY - @ REQUIRES ADDITIONAL WATER TO ! VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] ovess [ ] & conTivuous FLIGHT eucER CORE SIZE: THINLY LAMINATED < 0.008 FEET EgB\ONTG AF’NFQ%V?SE[%JN&)TA?UE\FLAECE ELEVATIONS OBTAINED FROM
PLASTICITY [] & rorow pusers [ s [ ]+ INDURATION
BLASTICITY INDEX ®D) DRY STRENGTH [] cre-sse [ ] Hero FACED FINGER BITS e FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] 3= 14" HSA ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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NOTES:

BORING LOCATION AND OFFSET ARE RELATIVE TO CENTERLINE -L-

GROUND LINE PROFILE OF CULVERT TAKEN
DESIGN REPORT DATED 8102015.

FROM CULVERT SURVEY & HYDRAULIC

INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS
WITH THE THREE PROJECTED ONTO THE| PROFILE

® 06

TAN AND GRAY/BROWN, STIFF, SILTY SANDY CLAY (A-6)
WITH ROOTS AND GRAVEL|MICACEOQOUS, MOIST TO WET, ALLUVIAL

ORANGE, TAN AND GRAY-GREEN, M. STIFF TO HARD, SANDY CLAY (A-6)
TO SILTY CLAY (A-7-5) WITH ROCK FRAGMENTS, MICACEOUS, SAPROLITIC,
MOIST TO WET, RESIDUAL

PHYLLITE, WEATHERED ROCK

PHYLLITE, NON- CRYSTALLINE ROCK




NCDOT BORE DOUBLE TEST.GPJ NC_DOT.GDT 9/29/15

GEOTECHNICAL BORING REPORT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST R. Delost WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST R. Delost
SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft)
BORING NO. L_23452L STATION 234+52 OFFSET 226 ftLT ALIGNMENT -L- 0 HR. 4.2 | | BORING NO. L_23700 STATION 237+00 OFFSET CL ALIGNMENT -L- 0 HR. 3.8
COLLARELEV. 193.6 ft TOTAL DEPTH 31.1ft NORTHING N/A EASTING N/A 24 HR. 3.9( | COLLARELEV. 1942 ft TOTAL DEPTH 32.3 ft NORTHING N/A EASTING N/A 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER M. Morgan

START DATE 03/22/15

COMP. DATE 03/25/15

| SURFACE WATER DEPTH N/A

DRILLER M. Morgan

START DATE 03/23/15

COMP. DATE 03/23/15

| SURFACE WATER DEPTH N/A

DRIVE . L DRIVE AMP. L
E|(_f|t5)\/ ELEV DE(E;I-H BLOW COUNT . ”s BLOWS ZER FOOT e - SAMP. v o SOIL AND ROCK DESCRIPTION EI('fItE)V ELEV DE(E;I-H BLOW COUNT . ”e BLOWS ZER FOOT e - S o SOIL AND ROCK DESCRIPTION
(0 0.5ft | 0.5ft | 0.5t : ! | NO. | /moll 6 | Etev. DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! | NO. |/woll o
195 195
[ 1036 GROUND SURFACE 0.0 L T— A2 GROXEEU?;IJEEACE 0.0
e i ALLUVIAL I 0 P2 Tan and gray, silty CLAY (A-6) with gravel
- - \- Red(ing);a;\, ﬁ?ﬁ tc: coallrse sandy CLAY T N -:'51'.' f
- - -6)(7) with little silt, micaceous T T e
190 : A ANE w, T : A o 5o
188.2 5.4 T i 2 3 4 ‘- i RESIDUAL
3 9 5 o :14{ M \: I *7 ) w \\: 186.6 Tan, orange, green and gray, silty CLAY 76
S N I A 5% \__ _(AT5), micaceous, saproliic _ __j— =
185 h \_ 185 1 \ \_ Gray, green, tan and white, fine sandy silty
L | 1836 10.0 1841 | 101 I B CLAY (A-6) with rock fragments, micaceous,
1832 1 104 7 5 7 S L T T T T T TRESIDUAL T T T T T + 5 5 6 - Q- M \_ saprolitic
- ‘\12- M \— Orange, tan and red, silty CLAY (A-7-6), + -\ - \-
180 N §-_ saprolitic, micaceous 180 I - -\; \-_
AV Ny 17917 [ 15.1 N NI
1782 T 154 : e \_ T 2 [ 14| 12 e .. M \_
S 18 Dbl MONJ il ~No - NG
LI B U NY 57 179 —+ AN \—
175 } - Orange, tan, and black, silty CLAY (A-7-5) 175 17241 201 \_
1732 204 : : |: §: with rock fragments, micaceous, saprolitic T 29 38 35 : \ $‘7‘£ M \:
7 | 20 | 24 T NN 1 aE N
N SN 07 229 1 e N
170 | - Orange, tan, black, and olive, coarse sandy 170 —+ va \_
1680 T 254 - N silty CLAY (A-6) with rock fragments, 1691 1 281 4 18 S N
8 11 31 R \— micaceous, saprolitic T . 2. M -
Ny ¥ M N 1 N NG
165 ! ) \'_ 165 I , \‘_
1- N 16417 30.1 7 N
26 [74/0.3 R R 162.9 307 1 8 | 16 [ 28 F . M N
- ==-100/0.88H WEATHERED ROCK 1620 | 322 ] R NS 162.0 32.2
c00.1 60/0.1 PHYLLITE ,ﬂjﬂ 60/0.1 60/0.1 NON-CRYSTALLINE ROCK
\ NON-CRYSTALLINE ROCK I PHYLLITE
PHYLLITE Boring Terminated with Standard

Boring Terminated with Standard
Penetration Test Refusal at Elevation 162.5
ft IN NON-CRYSTALLINE ROCK
(PHYLLITE)

Notes
1) Auger refusal at 31'

Penetration Test Refusal at Elevation 161.9
ft IN NON-CRYSTALLINE ROCK
(PHYLLITE)




GEOTECHNICAL BORING REPORT el
BORE LOG

NCDOT BORE DOUBLE TEST.GPJ NC_DOT.GDT 9/29/15

WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST R. Delost
SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft)
BORING NO. L_23764R STATION 237+64 OFFSET 219 ft RT ALIGNMENT -L- 0 HR. 4.2
COLLARELEV. 196.9ft TOTAL DEPTH 56.1 ft NORTHING N/A EASTING N/A 24 HR. 4.0
DRILL RIG/HAMMER EFF./DATE ICA0404 CME-45C 90% 08/25/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER M. Morgan START DATE 03/25/15 COMP. DATE 03/25/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH o 25 o 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5t . . . NO. |/mol| G | ELEv. () DEPTH (it
200
T [ 196.9 GROUND SURFACE 0.0
1 1 L ALLUVIAL
195 . | \_ Tan and orange, silty sandy CLAY (A-6) with
1S ] v \_ gravel, micaceous
T 1 [ 1919 5.0
1916 753 5 5 3 1 M T T T T T T T T TRESIDUACL T T T T T T T
190 . @11 \_ Orange, tan, gray and green, fine sandy silty
1 .\\ - \_ CLAY (A-6) with rock fragments, micaceous,
1 SN - \_ saprolitic
186.6 + 103 WS N
185 I 16 18 | 20 ‘035 M \__
1 R NY
4 .l - \_
1816 + 153 - - N
180 _—: 14 17 19 &3 M \__
-+ - .l - L
T i} N
176.6 + 20.3 R IR EE PP R §—
175 1 w2 R R = e I W\‘_
-+ - I. - L
T L N
LR SCEE T . — i §—
170 T | Tes9 | T T M\_
T \ [ 169.1 27.8
T N %Z’ T 7 7 "Cray, tan, orange and black, sity CLAY |
166.6 + 303 S - - T _\\ I §_ (A-7-5) with rock fragments, saprolitic
165 T R R I M B
I S §_
+ R A L
I S P §_
161.6 + 35.3 IR O NY
160 1 S1 7109 B M AN
T N N
I RN §_
156.6 + 40.3 - - -
155 T sl BV Nazo M §'
-+ | 154.1 4238
T D BN G §_—————oTve—,m—n;nd—wmasmy—c@s—es—an—dy———‘
1516 + 453 A e A \_ CLAY (A-6) with rock fragments, micaceous,
T 5118 | 52 AR R B N ER B saprolitic
150 (Yo R M 150.3 46.6
T WEATHERED ROCK
T 1 PHYLLITE
145 I 47 (%3003 " l00/0:8® 1
1S Z
1 Touycn: N AN I I ENArY 2 1409 56.0
T 80701 s - NON-CRYSTALLINE ROCK /'\_56-1
4 L PHYLLITE
1 - Boring Terminated with Standard
T - Penetration Test Refusal at Elevation 140.8
T u ft IN NON-CRYSTALLINE ROCK
T — (PHYLLITE)
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DEPARTMENT OF TRANSPORTATION
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GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM 0.3 MILES S OF

SR 1140 (OLD CHARLOTTE HWY) TO 0.2 MILES SW OF

SR 1304 (HARRINGTON RD)

SITE DESCRIPTION BRIDGE NO. 243 OVER US 220 BYPASS (-L-)

ON SR 1140 (-Y3- STA. 140+ 97.00)

RETAINING WALLS #1 AND #2

SHEET TOTAL |
STATE STATE PROJECT REFERENCE NO. N i

N.C. R-3421B 1|9

CAUTION NOTICE

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

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

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

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

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

NOTES

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

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

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-3421B 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

ACCORDING TO THE STANDARD PENETRATION TEST

(AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

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

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

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

ANGULARITY OF GRAINS

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

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS

FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

)

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED V)| NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) ~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRANULER MATERIALS SILTCLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
£LASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
=) = e ot Tas a6l a7 | oo e ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP ALz A4 A5 NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. n24]a2s s a3 6,47 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
: CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 ‘ I S:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
[ 150 Mx ORANULAR |y MUCK, PERCENTAGE OF MATERIAL DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*4@ |30 MX|50 MX| 51 MN SOILS PEAT WEATHERING
*200 |15 MX |25 MX|10 MX |35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN |36 MN SoLs CREODOR SIE L B ROCKS DR LUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %IEUTNF&LQNGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ — ag x| 4t | e@ wx] 4t vl 4@ x| a1 on |40 mx| 41w SOLLS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 357 DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR . ; . (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF T JHEL LN AT _AZIHL )
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN HIGHLY HIGHLY ORGANIC > 187 > 2e7 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE .
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
JsUAL Tvees |STone Frecs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SoiLs SoILS v STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CELRATIG p— ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE a;ﬂ{: FSSEJSNE :[N]EER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
H |- SPRING OR SEEP . ——
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o5 (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY Loose . 1018 SOIL SYMBOL ng o TEST BORING O INSTALLATION T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_—
GRANULAR MEDIUM DENSE 12 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 70 50 THAN ROADWAY EMBANKMENT @ AUCER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 5@ SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 12 B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL e grons 1z A PiEzovETeR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SECMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
! o e ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RN AND EXPRESSED. A5 & PLACENTAGE.
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES :
U.S. STD. SIEVE SIZE 4 10 4 60 200 270 EQEE@ZL‘JHTON % mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00  0.42 025 0.875 0.053 = UckD 4 ThE Top 5 Feer o | nero CaN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BLOR) 0B R SAND SAND o o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D (F_sDJ ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7/~ UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF & GEOLOGIST'S PICK. TO OR LESS THAN .1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DEScripTion | CSE:~ COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
-+ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: B
5L | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES
T CME-45C [] cuev errs auToMaTIC [ | MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET
“DRY - @ REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] cve-ss [ ] & conTivuous FLIGHT eucER CORE SIZE: THINLY LAMINATED < 0.068 FEET EgB\ONTG AF’NFQ%V?SE[%JN&)TA?UE\FLAECE ELEVATIONS OBTAINED FROM
PLASTICITY [] & rorow pusers [ s [ ]+ INDURATION
BLASTICITY INDEX ®D) DRY STRENGTH [] cre-sse [ ] Hero FACED FINGER BITS e FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT,PRESSURE,ETC. | 24 HR GROUNDWATER NOT RECORDED ON MUD ROTARY BORINGS
NON PLASTIC 2-5 VERY Low [] TUNG-CARBIDE INSERTS FRINBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST O] cosms [ wr sovances HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. [ sounoms rop GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
] INDURATED DIFFICULT TO BREAK WITH HAMMER
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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FEET
RETAINING WALL #1
END BENT #1
140+52.63 -L-
OFFSET 73.49 FT,LEFT
1443.95 -WALLL-
[
140+52.63 -L-
139+35.11 -L- OFFSET 19.14 FT, LEFT
OFFSET 133.03 FT,LEFT
010000 WALLI SS_2 1+49.60 -WALLI-
S5-5 ‘ 140‘ 50.46 -L-
SS-7 OFFSS%?%Z.gé E%:LEFT OFFSET 8L1.34 FT, LEFT
35_517 0+82.87 -WALLI- 1+52.70 -Walll-
- EBI-A 140+04.53 -L-
139+85.05 |- OFFSET 128.39 FT, LEFT
EB1I-W1 OFFSET 80.85 FT, LEFT Y3 2+18.89 -WALLL-
390 Y3 0+72.79 ~WALLI- 23+19
22426 EL.380.3 FT 49 LT L.381.4 FT
EL.379.0 FT 15 RT TOP OF WALL T 375.8 TOP OF WALL| L.379.0 FT
380 379.2 \ ae/ Mj e —_— /
_._% /—"/ - T S ////
RS EXISTING GROUND LINE - e g " o o o e sn | [ -7
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310 S
GRAY ,ORANGE AND WHITE, FINE TO COARSE SANDY CLAY (A-7-6)(23) WITH SOME SILT
RESIDUAI AND QUARTZ ROCK FRAGMENTS, SAPROLITIC
300 GRAY, TAN, ORANGE, AND GREEN,
SILTY FINE TO COARSE SAND (A-2-4-0) TRACE MICA
SOIL TEST RESULTS
290 WEATHERED ROCK GRAY, GABBRO SAMPLE | oo | apimon DEPTH assaro || % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. ’ " | C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
§S-2 I5S’RT | 22+26 3.5-5.0 A-2-6(1) |30 |17 | 64.4 11.3 14.3 9.9 60 28 15
280 §8-5 IS’RT | 22+26 18.5-20.0 A-2-7(5) |59 | 23| 58.7 10.2 3.0 28.1 96 56 31
BORING DESCRIPTIONS SS-7 I5S°RT | 22+26 | 28.5-30.0 A-6(3) 40 | 20| 50.6 131 | 10.6 25.7 | 97 58 37
§S-11 I5°RT | 22426 | 48.5-50.0 A-2-7(4) |50 | 21| 719 7.3 4.9 15.9 90 33 20
@ ROADWAY EMBANKMENT BROWN AND RED, FINE TO COARSE SAND §8-17 IS’RT | 22+26 | 78.5-80.0 A-2-4(0) |NP NP| 32.9 47.9 16.3 2.9 87 72 23
(A-2-4) WITH LITTLE CLAY AND GRAVEL
WHITE AND RED,FINE TO COARSE GRAVELLY SAND AND GRAVEL (A-1-B) _
ORANGE, TAN, GRAY AND BROWN, SILTY CLAYEY FINE TO COARSE SAND R 3 4 2 1 B O 1 E B 1 & W A |_ |_ 1 -
(A-2-67) AND 'SILTY FINE TO COARSE SAND (A-2-5) VIEWED DOWN STAT IONWITH WALL UNFOLDED
WHITE, RED, PINK, AND ORANGE, FINE TO COARSE SANDY CLAY (A-6)
@ AND FINE SANDY CLAY (A-7-6)
TAN, ORANGE, GRAY, AND WHITE, FINE TO COARSE CLAYEY SAND (A-2-7)
AND FINE TO COARSE SAND (A-2-4)

0 40 80 120 160 200




0 20 40 PROJECT REFERENCE NO. | SHEET NO.
—— R-3421B 5
FEET

RETAINING WALL #2
END BENT #2

141+41.72 -L-
OFFSET 73.87 FT, RIGHT
SS-3 ’
SS_7 1+23.31 -WALL2-
- \
142+02.51 -L- SS-9
141+41.70 -L-
142+47.19 -L- OFFSET 73.82 FT, RIGHT
OFFSET 118.94 FT, RIGHT SS-12 OFFSET 79.48 FT, RIGHT
0+63.10 ~WALL2-
0+00.00 -WALL2- SS-16 1+28.92 -WALL2~ 141+83,37 -L-
EB2-A i \ OFFSET 122.23 FT, RIGHT,
orpet 200550 Lo Y3 EB2-W2 41443.87 -L- 1+88.23 -WALL2-
: ’ 95447 Y3 OFFSET 8L.72 FT, RIGHT
0+53.18 ~WALL2-
390 15 LT 25+41 1+32.02 -WALL2-
EL.382.8 FT ND LINE
EL. 3815 FT\ TOP OF WALL\ @ 16 RT L. 3817 FT LX%%Q%P%?LW'/—?F— oP OF WALL L. 380 FT
| LA Wi
381.5 - / /_E
EL.38p.B2 FT . -
pm DR s = BT T
380 I ——— T@”’iﬂ: e =l - :
| 24 EL. $ A - EL_.. N . !
L F7 STAB6 3T 37435 37448 374_'1i 37ﬂ
T — _ FTTi __FT L I,
370 G228 Oan |
——" oo — — — —— — —— !
EL. 3715 FT @
BOTTOM OF WALL: oS
. JOP OF WALL ‘_ | L.370.2 FT
EL.37L3 FT @— oS OPE PROTECTION Do OTTOM OF WALL
360 33— © @
(o) @o—
COASTAL PLAIN ~] o C
350 EL 356.9 FT BOTTOM OF WALL \_E L.356.9 FT
03/15 L.354.8 FT

BORING DESCRIPTIONS

ORANGE AND BROWN, CLAYEY FINE TO COARSE SAND
(A-2-6) WITH GRAVEL

ORANGE, CLAYEY FINE TO COARSE SAND (A-2-7)(4) AND
RED, TAN AND ORANGE, FINE TO COARSE SANDY CLAY

Gad—
@_
®_
@_
330 - ©—
@—
@_

340

® ©
LI

ORANGE, TAN, AND YELLOW, CLAYEY GRAVEL (A-2-6) WITH
FINE TO COARSE SAND

@

@ ORANGE AND TAN,FINE TO COARSE SANDY CLAY (A-7-56)

320 WITH GRAVEL,AND SILTY CLAY (A-7-6)

T AT T T T B TR P

(® ORANGE, YELLOW AND TAN, CLAYEY GRAVEL (A-2-67)WITH | __ _ _ _ _ _________=_ I e et
FINE TO COARSE SAND, AND FINE TO COARSE SAND (A-2-4) C)—
310 WITH LITTLE CLAY AND SILT §
(® ORANGE, GRAY AND GREEN, FINE TO COARSE SANDY SILTY CLAY O—NN ©,
(A-7-5)(10) AND FINE TO COARSE SANDY SILTY CLAY RESIDUAL § ®
(A-2-7)(2) WITH GRAVEL
300 DI @
© WEATHERED ROCK GREENISH BLACK AND GRAY,GABBRO | = NN
290
280 SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET | STATION LL | PL
NO. INTERVAL CLASS. C.SAND|F.SAND| SILT | LAY | 10 40 | 200 |MOISTURE| ORGANIC
S$8-3 29°RT | 24+82 8.5-10.0 A-2-7(4) |57 | 27 | 48.0 12.4 7.8 31.8 84 56 34
SS8-7 29°RT | 24+82 28.5-30.0 A-6(10) |36 | 21 | 3.7 28.8 36.8 30.6 100 99 76

§$5-9 29°RT | 24+82 38.5-40.0 A-2-6(1) |37 |20 612 16.8 | 34 18.6 98 57 23
SS-12 29°RT | 24+82 | 53.5-55.0 A-2-7(3) |42 |17 | 64.7 12.7 4.9 17.7 83 43 20
S$S8-16 29°RT | 24+82 | 73.5-75.0 A-2-7(2) [S1 |33 | 383 14.6 27.2 19.9 65 33

X-34218B01 EB 2 & WALL 2Z:
VIEWED UP STAT ION.WITH WALL UNFOLDED

0 40 80 120 160 200




NCDOT BORE DOUBLE R-3421B_Y3 BRIDGE.GPJ NC_DOT.GDT 9/16/15

GEOTECHNICAL BORING REPORT

SHEET

6
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft)
BORING NO. EB1-W1 STATION 22+26 OFFSET 15ft RT ALIGNMENT -Y3- 0 HRNot recorded | | BORING NO. EB1-W1 STATION 22+26 OFFSET 15ft RT ALIGNMENT -Y3- 0 HRNot recorded
COLLARELEV. 379.2ft TOTAL DEPTH 89.4 ft NORTHING 441,534 EASTING 1,745,593 24 HR. FIAD | | COLLAR ELEV. 379.2ft TOTAL DEPTH 89.4 ft NORTHING 441,534 EASTING 1,745,593 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan START DATE 03/23/15 COMP. DATE 03/23/15 | SURFACE WATER DEPTH N/A

DRILLER M. Coogan START DATE 03/23/15 COMP. DATE 03/23/15

| SURFACE WATER DEPTH N/A

savP. |

7|5 100 NO. MOl

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT
ELEV |~

(ft) 2 P

ELEV
(ft)

L
0 o SOIL AND ROCK DESCRIPTION
0.5ft | 0.5ft | 0.5ft G

ELEV. (ft) DEPTH (ft)

SAMP.
NO.

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT

ELEV
) () | o5t | 050 | 0.5 | |0 25 50 75

ELEV
(ft)

L
o
100 G

MOI

SOIL AND ROCK DESCRIPTION

380

GROUND SURFACE

379.2 0.0

300 Match Line
W42

COASTAL PLAIN
Brown, silty fine to coarse SAND (A-2-5)

_______________ e
Orange and brown, clayey fine to coarse
SAND (A-2-6)(1) with gravel

o
1=

35
10 N

375.7

375

SS-2 | M

85 ... N Orange and tan, silty clayey fine to coarse
22 | 31 | 30 ~ SAND (A-2-6/7) with gravel

370.7

370

\
\

3657 + 135 RN

365

11 10 10 5

Orange and gray, clayey fine to coarse

360.7 SAND (A-2-7)(5)

185 SRR

360 T

SS-5| M

e 375 s s oo T o T o
afoftafofoo/dafofoe /o0
B/ of° of° of ofe /o ofe of0

Pink, gray, yellow and tan, fine to coarse

3557 sandy CLAY (A-6)(3)

235

355

15 29

42 ~ M

3507 + 285

350 12 | 17 | 20

SS-7| M

335 - -y

R
3]

345

385 oL

S

340

3357 + 435

335 | 12 | 17

W29
e

Gray and orange, clayey fine to coarse
SAND (A-2-7)(4)

~

3307 + 485

330 T

SS-11

o
o

3257 535

325 10

Sat.

= -
=
©

3207 585

320

Sat.

N
N

..’_-__—

3157 + 635

315 14

DL 2 T AT,

23

RESIDUAL
Gray, tan, orange, and green, silty fine to

——g

3107 + 685

310

coarse SAND (A-2-4)(0), trace mica

3057 + 735

305 14

PRI S S I PSS SR S I PN SR S TR I PN SR SR S A PSS SR S B USSR S S A PN S SR S S PN NN SR SN S NN AN SO W N YN SN O [N NN T S T [N YT S T [ YN TN S T I YT T T T [ VN S T T [ N S W
B e e e e e o e S L S B e 1 e e L e 2 1 s e
~
©
~

3007 4 785 R

TN
B

295.7

0
98
o

295 25 | 30 | 35

\...
~N - -
~wos
oY

N- - - -

N

290.7 SN

053
oo
o

290

37 _[100/0.

300 \

RESIDUAL
Gray, tan, orange, and green, silty fine to
coarse SAND (A-2-4)(0), trace mica
(continued)

WEATHERED ROCK
Gray, GABBRO

100/0.4®

Boring Terminated at Elevation 289.8 ft IN
WEATHERED ROCK (GABBRO)

Notes
1) 0.1' Topsoil




NCDOT BORE DOUBLE R-3421B_Y3 BRIDGE.GPJ NC_DOT.GDT 9/16/15

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones

SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. EB1-A STATION 23+19 OFFSET 49 ftLT ALIGNMENT -Y3- 0 HR. 31.5
COLLARELEV. 37538 ft TOTAL DEPTH 70.0 ft NORTHING 441,607 EASTING 1,745,655 24 HR. 30.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/09/14

COMP. DATE 03/09/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH o 25 o 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
380 I
3758 1 00 [ 3758 GROUND SURFACE 0.0
375 I 1 2 | 4 [FHée M |_l T ROADWAY EMBANKMENT
1 o .\.\\\.\. I {1 373.8 _ Brown and red, fine to coarse SAND (A-2-4) __ _2.0|
3723 T 35 s T T = ool \___ _ withitieclayand gravel _ _ "
T 24 [ 40 [60/04 T Te= e o [B3sr COASTAL PLAIN
370 + - 100/0.9 239r White and red, fine to coarse gravelly SAND
1 A 0o 3685 AND GRAVEL (A-1-b) 7o
2673 T 85 . /._,././. . oo g- Tan and orange, clayey fine SAND (A-2-7)
T 9 [ 11 [ 15 i MRSt
365 I : ~ T
4 R & %38 ______ 129
2623 T 135 N \.\.\ P = White and red, fine sandy CLAY (A-7-6)
T 49 [T00/0. e § D B
360 + 100/0.4 -
T . Las88 . g
1 - L White, partially cemented fine to coarse
3573 T 185 - Sy 5 B SAND (A-2-4),
355 + _-60/0.1 -
T AU I = [ ss38  _ _ _ _ _ ___________ 20
1 A L, RN Tan, orange, white and gray, fine to coarse
ypalas oo N P " \ L clayey SAND (A-2-7)
4 . @137 | . A
350 1 ? Esel
1 ..?. Eé‘
ur3 T 285 | T 0o %l
4 *12. L
345 I < v \_
1 _\\_ .. E_
3423 T 335 ol o N %l
340 T i "R
— ’l R-
3373 T 385 o Lol e G
1 S Mg
335 I / Losd—
1 L hosd 3338 o 40
203 T 435 . ././ - Tan and orange, fine to coarse SAND (A-2-4)
== 7 5 5 -l W - with little clay, some clay nodules
s . @11 . L
330 1 ?/ |
1 S L
2237 s 1 5
1 7 6 6 A _+12 A Sat. B
325
T T L
1 L i
3223 T 535 - - - L B
320 1 Q8 . . Sat. L little quartz gravel at 53.5'
-1 \\ —
+ - .\. - L
317.5 585 AW .
T 7 8 10 o .\18 Sat. B
315
4 A N L 3138 __ __ __ 820
4 e - RESIDUAL
312.3 ] 635 K] K] () PR e e ss51 ] 27% \- Gray ,orange and white, fine to coarse sandy
310 4 .*23. PR -5 ° \— CLAY (A-7-6)(23) with some silt and quartz
— §— rock fragments, saprolitic
3073 ] 685 oo §:
1 EEEEEE [ Y M N 3058 70.0
£ — Boring Terminated at Elevation 305.8 ft IN
4 - CLAY (RESIDUAL)
4 o Notes
1 - 1) 0.2' Topsoil

SHEET



NCDOT BORE DOUBLE R-3421B_Y3 BRIDGE.GPJ NC_DOT.GDT 9/16/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST C. Jones

SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. EB2-A STATION 25+47 OFFSET 15ftLT ALIGNMENT -Y3- 0 HR. 35.0
COLLARELEV. 381.5ft TOTAL DEPTH 94.4 ft NORTHING 441,721 EASTING 1,745,856 24 HR. 32.0

WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST C. Jones

SITE DESCRIPTION Bridge No. 243 on SR 1140 over US 220 GROUND WTR (ft)
BORING NO. EB2-A STATION 25+47 OFFSET 15ftLT ALIGNMENT -Y3- 0 HR. 35.0
COLLARELEV. 381.5ft TOTAL DEPTH 94.4 ft NORTHING 441,721 EASTING 1,745,856 24 HR. 32.0

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/15/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 73% 02/15/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 03/04/15

COMP. DATE 03/05/15

| SURFACE WATER DEPTH N/A

DRILLER D. Tignor

START DATE 03/04/15

COMP. DATE 03/05/15

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV

DEPTH

BLOW COUNT

() (ft)

()

0.5ft

0.5ft

25 50

0.5ft | |0 : !

BLOWS PER FOOT

savP. |

7|5 100 NO. MOl

L
o
G

SOIL AND ROCK DESCRIPTION

ELEV. (ft) DEPTH (ft)

ELEV
(ft)

DRIVE
ELEV

()

DEPTH

(ft)

BLOW COUNT

0.5ft

0.5ft

0.5ft

0 2|5

BLOWS PER FOOT

5|O 7|5

100

SAMP.
NO.

®Oor

MO

SOIL AND ROCK DESCRIPTION

385

0.0

381.5 GROUND SURFACE

305

381.5 1
380 i

378.0 3.5

375

373.0 8.5

11

13

370

368.0 135

24

34

70

-
S~ -
\&\ D

© 1041.0%
=

-

365

363.0 185

11

12

13

360

3580 { 235

14

19

355

3530 { 285

13

23

32

350

3480 335

13

19

25

345

3430 385

. A
>\
AN

J

POOOOOOQ]
POOOOOAY

LpOO0OOOOQ

340

3380 { 435

[e2]
Y TR B

2

-t

335

3330 { 485

©|
.'-’-
-G
3

330

328.0 535

©
- - L
=
o

325

323.0 585

'!\..\ —~
N

Sat.

320

3180 { 635

et

Sat.

'

315

3130 { 685

10

|
.

S

©

310

3080 { 735

10

FERRS
©

305

14

I Sl

SS8-16 | 34%

COASTAL PLAIN

Red, tan and orange, fine to coarse sandy
CLAY (A-6)

White and orange, fine to coarse SAND AND
GRAVEL (A-1-b)

Tan, orange and red, fine to coarse clayey
SAND (A-2-6) with little quartz gravel

Red, purple, orange and white, fine to coarse
clayey SAND (A-2-6)

Orange, fine to coarse SAND (A-2-4) with
little clay

300

303.0 ]

78.5

Match Line

295

298.0

83.5

15

22

25

290

293.0

88.5

20

35

/1111111117,

Black, CLAY (A-7-6)

RESIDUAL
Gray to greenish gray and brown, fine to
coarse sandy, highly silty CLAY (A-7-5)(12)
with rock fragments, saprolitic

288.0

935

36

60/0.1

23

100/0.9

65/0.5

~N
1009

. -96/0.69

RESIDUAL
Gray to greenish gray and brown, fine to
coarse sandy, highly silty CLAY (A-7-5)(12)
with rock fragments, saprolitic (continued)

WEATHERED ROCK
Greenish black, GABBRO

94.4

100/0.5‘

Boring Terminated at Elevation 287.1 ft IN
WEATHERED ROCK (GABBRO)

Notes
1) 0.2' Topsoil
2) Strata break in split spoon at 64.2'




NCDOT BORE DOUBLE R-3421B_Y3 BRIDGE.GPJ NC_DOT.GDT 9/23/15

GEOTECHNICAL BORING REPORT

SHEET

9
WBS 34542.1.FR4 | TIP R-3421B | COUNTY RICHMOND | GEOLOGIST M. Johnson WBS 34542.1.FR4 TIP R-3421B COUNTY RICHMOND GEOLOGIST M. Johnson
SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from 0.3 miles south of SR 1140 to 0.2 miles SW of SR 1304 GROUND WTR (ft)
BORING NO. EB2-W2 STATION 25+41 OFFSET 16 ft RT ALIGNMENT -Y3- 0 HRNot recorded | | BORING NO. EB2-W2 STATION 25+41 OFFSET 16 ft RT ALIGNMENT -Y3- 0 HRNot recorded
COLLARELEV. 383.1ft TOTAL DEPTH 89.3 ft NORTHING 441,691 EASTING 1,745,866 24 HR. FIAD | | COLLAR ELEV. 383.1 ft TOTAL DEPTH 89.3 ft NORTHING 441,691 EASTING 1,745,866 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID1904 CME-45B 80% 10/14/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER M. Coogan START DATE 03/24/15 COMP. DATE 03/24/15

| SURFACE WATER DEPTH N/A

DRILLER M. Coogan START DATE 03/24/15

COMP. DATE 03/24/15

| SURFACE WATER DEPTH N/A

-

savP. |

75 100 (6] SOIL AND ROCK DESCRIPTION
b NO. [/mol| G | ELEV.#)

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT
ELEV |~

(ft) 2 P

ELEV
(ft)

0.5ft | 0.5ft | 0.5t | |O DEPTH (ft)

SAMP.
NO.

DRIVE |pepth|  BLOW COUNT BLOWS PER FOOT

ELEV
) () | o5t | 050 | 0.5 | |0 25 50 75

ELEV
(ft)

100

®Oor

MOI

SOIL AND ROCK DESCRIPTION

385

3831 T 00 I 383.1 GROUND SURFACE 0.0|

305 Match Line

N COASTAL PLAIN
381.1 _ Orange, clayey fine to coarse SAND (A-2-6) ,_ _2.0]
A with gravel

YYD D M
Y

380

3.5

Orange, clayey fine to coarse SAND
(A-2-7)(4)

10 14 16

W0 | | M

375

8.5
K Y/ ss3 | ™

T

370 N oo Orange and yellow, clayey GRAVEL (A-2-6)

with fine to coarse sand

17 18 21

365

18.9

16 23 28

10 13

:
;

“

T3 T | o M

300

N

299.6

0
98
o

N

SO T M

N 55
\

14 20 25

o
T

~- - - -

295

Orange and tan, fine to coarse sandy CLAY
(A-7-5/6) with gravel

360 Orange, yellow and tan, clayey GRAVEL

235

1o (A-2-6) with fine to coarse sand

355

28.5

38 ss7 | ™

350 Tan, clayey fine to coarse SAND (A-2-6)(1)

335 £

12 |15 | 14 7.

345

38.5 7
. SS-9

BEEERREE) ) fEEEE:

340 Tan and orange, clayey fine to coarse SAND

435

(A-2-7)(3)

335

485

330

535

SS-12

325 Orange and yellow, clayey fine to coarse

585

sat SAND (A-2-6)

320

63.5

15 Sat. 318.4

Orange, fine to coarse sandy CLAY (A-6)
with gravel

RESIDUAL

315

68.5

Orange, gray and green, fine to coarse
sandy silty CLAY (A-2-7)(2) with rock
fragments

11

310

735 /
. SS-16| M

—+—+—++—+—+—+++—+—+—+++r+—+—++r+—+++r+—++++r+—++++r—++++—++—t++—+—+—+—+——t+—+—+—t+—+—+——+—+—t+—
o)
5
o)

305 N

294.6

023
oo
o

~
35 ]100/0.3 ~ M

V] 1 S T T T T T T T T RESIDUAl T T T ——

RESIDUAL
Orange, gray and green, fine to coarse
sandy silty CLAY (A-2-7)(2) with rock
fragments (continued)

WEATHERED ROCK
Gray, GABBRO

“—100/0.38®

e e e e
o of°e
N o o,
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o

Boring Terminated at Elevation 293.8 ft IN
WEATHERED ROCK (GABBRO)

Notes
1) 0.1' Topsoil




