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CAUTION NOTICE

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

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

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

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

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

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

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

U-2579AA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

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

S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

GAP-GRADED - INDICATES

A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

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

THE ANGULARITY

OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS L L p— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP o NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
0000 00049 1 -
PT— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY Rock [T— T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R e e O e A/ NECOUERED IN THE CORE BARREL DIVIDED
d (CP) SHELL BEDS, ETC. B
No (s M PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ez?a ?:r':: gg ::: ?a]:: ORGANIC MATERIAL B e VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR HIGHLY ORGANIC Y Y HIGHLY 357 AND ABOVE
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO MR' AA?ACTT”"E OR FRATCT”:EP :F?:E A'-OT"G T"’“‘C:R;“TE"; HAS BEEN DISPLACEMENT OF THE
SR YRS |STONE FRGe. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHE LLEL TO THE FRACTURE.
OF MaoR | GRaveL, o | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ 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
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT TO GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) 8 X
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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.I  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 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
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
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
aF;?hEJ:IE:R MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
L e
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanMin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/77= 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 IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 #Trpes ALLUVIAL SOIL BOUNDARY VAo (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 308 >4
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 waLLow L INCLASEIEIED, EXCAVATION - e N e Brop S Feer be HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?5?;';&'];;;?;&73%?: le;: :Ié If:::SSéoE;orcEs;' THAT HAS BEEN EMPLACED PARALLEL TO
CoARSE FINe st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. ’
BOULDER COBBLE GRAVEL
BLOR. COB) R SAND SAND pgl P 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_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAU;- *I'SE""EOR TF:[LDIEIN;A%@ETISSFE: EE%L’LISSS ST‘?M:REORDUCSiTARF;NESZATIILO';E?‘FHIRZ?IODTN ISSOASDIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H ou L LER. u UAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID:; VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT FROM BELOW THE GROUND WATER TABLE | £ - FINE oL - oILT.SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T LN T o AT e D Exprzcorn ha A EacenTane
W LIOUID LIMIT . . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
T FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P::ﬁ;lsc CVET - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS TAKEN FROM TIN FILE 'U2579AA_Is_TIN.tin",
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS DATED 02/15/2017
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH E HAND. AUGER MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CPT/DMT RIG U SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT VANE SHEAR TEST

D-50

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE U2579AA_GEO_RDWY.GPJ NC_DOT.GDT 3/18/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 34839.1.7 | TIP U-2579AA | COUNTY FORSYTH | GEOLOGIST Swartley, J. R.

SITE DESCRIPTION WINSTON-SALEM NORTHERN BELTWAY EASTERN SECTION FROM US 311 TO |-40 GROUND WTR (ft)
BORING NO. Y2_7600 STATION 76+00 OFFSET 180 ft RT ALIGNMENT -Y2- 0 HR. 7.0
COLLARELEV. 807.1ft TOTAL DEPTH 50.7 ft NORTHING 840,750 EASTING 1,659,208 24 HR. 4.9

DRILL RIG/HAMMER EFF./DATE SME254 D-50 XX% 10/20/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Messer, Allen START DATE 10/12/17

COMP. DATE 10/12/17

| SURFACE WATER DEPTH N/A

ELEV| ZFRy [DEPTH|_BLOW COUNT BLOWS PER FOOT sawp. (W (; SOIL AND ROCK DESCRIPTION
® | “f (f) | o5t | 0.5t | 0.5% | |0 25 50 75 100] | No. [ moll 6| Eev.d DEPTH (1)
810 L
s071 T 00  807.1 GROUND SURFACE 0.0
T 2 T 3 +4_ __ M N ALLUVIAL
805 [ N ORANGE AND GRAY, SILTY CLAY
8029 1 42 [ v N
T 1 1 2 | |gs- - - SS-77 N
1 ~N - - |
800 + SO N s a4
1 N Sosok RESIDUAL
rorales { L L A N A TAN, WHITE, BROWN AND BLACK,
+ 34 - Sat. [os2sh SAPROLITIC, SAND AND SILTY SAND
795 4 4 125
+ - A
7929 | 142 Ny
T 4 5 5 - & - $S-78 | Sat.
790 T : 'l e
7879 | 102 1
+ 3 4 7 - k” - Sat.
785 1 N
1 N | -
7829 | 240 N
I 3 8 | 17 s Sat.
780 T e
- - - .' - - -
7779 1 292 A | B
T 6 8 | 14 o +22_ L. Sat.
775 T e ', o
7729 ] 342 N I
T a 8 | 11 Cdie Sat.
+4 P i
770 I ~J
4 S~ | ...
7679 | 392 S TN~o
T 3 | 33 | 66 . .>799 Sat.
765 1 Wi
1 A
7629 1 442 N RV
T 33 | 43 | 40 . }(83_ . Sat.
760 I L
1 2
7579 ] 492 N
T 12612 - - @51 - - Sat. - 756.4 50.7
T B Boring Terminated at Elevation 756.4 ft
T — VERY DENSE SILTY SAND (RESIDUAL)




CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

Station: Y2 -75+00

Sounding ID: CPT-16

A
U2579AA WSNB o Oftf_set: ggg 2R-1Et
L . evation: .
— Winston-Salem, NC Date: Oct. 23, 2018 Total Depth:  20.0 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 6.5 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
(ft) - q — 1 — U, ——u, — R — Ng, MAI =5 (ft)
(tsf) (tsf) (tsf) (%)
, 40 80 120 160 2 4 6 8 12 3 2 4 6 8 1 10 100 .
] Sands-Clean Sand t S'It-
T o o e e I e T P SRR ands egr;ndan oSity| g
+ : : : : g - Sand Mixtures-Silty Sand }
: : : : . to Sandy Silt
10 £ . f .. ....... ....... ....... ...................................................................................................... . - Silt Mixtures-CIay sitto | 10 —
1 : : : : ] : i Silty Clay
] Silt Mixtures-Clay Silt to [
: Silty Clay
sV ] S U SNSRI ANNUUURUREL <0 SO AR (N SO Clays-Clay to Sity Ciay | 45
Silt Mixtures-Clay Silt to [
Silty Clay
Cone Penetration Test
Page 1 of 1 Electronic Filename: CPT-16(004) PD.DAT

Page 6



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

Station: Y2FLYCA - 14+50 Sounding ID: CPT-17

A
U2579AA WSNB o Oftf_set: g(C)JSR?'I'ﬂ
= . evation: .
— Winston-Salem, NC Date: Oct. 23, 2018 Total Depth:  24.7 ft
i . 17- Estimated Water Depth: 6 ft Termination Criteria: Maximum Reaction
' l -— S&ME PI'OjeCt No: 6235-17-038 Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT,
(ft) — q, — f, —_—u, ——u, — R, MAI = 5
(tsf) (tsf) (tsf) (%)

, 40 80 120 160 2 4 6 8 12 3 2 4 6 8

Force

Depth

- 10 44 ....... ....... ....... .......
I S S S B

EPYJ SEED S

Very Stiff Fine Grained
Soils

Silty Clay
Clays-Clay to Silty Clay

to Sandy Silt

to Sandy Silt

to Sandy Silt

Silt Mixtures-Clay Silt to |

Clays-Clay to Silty Clay [

Clays-Clay to Silty Clay }

Sand Mixtures-Silty Sand [

Clays-Clay to Silty Clay |

Sand Mixtures-Silty Sand [

Sand Mixtures-Silty Sand |

Page 1 of 1

Electronic Filename: CPT-17(005) PD.DAT

Cone Penetration Test




Station: Y2FLYCA - 16+50 Sounding ID: CPT-18

CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

A
U2579AA WSNB o Oftf_set: §S7R4T
L . evation: .
— Winston-Salem, NC Date: Oct. 23, 2018 Total Depth:  13.2 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 1 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
(f) — q, — f — R, — N MAI = 5 ()
(tsf) (tsf) (%)
, 40 80 120 160 2 4 6 8 2 4 6 8 1 10 100 .
Sand Mixtures-Silty Sand [
to Sandy Silt
- 5 T T T T Sands-CIeanSandtoSiIty‘ 5 -
Sand |
Sand Mixtures-Silty Sand
to Sandy Silt
Sands-Clean Sand to Silty
Sand i
[ 1( : : ] Sand Mixtures-Silty Sand |
- 10 S¥.... ....... ....... ....... ........................................................................... t oSandy Silt - 10 -
Cone Penetration Test
Page 1 of 1 Electronic Filename: CPT-18(002) PD.DAT

Page 8



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

Station: Y2 - 76+50 Sounding ID: CUL1_7869

A
U2579AA WSNB o Oftf_set: ggg ﬂ
L . evation: .
— Winston-Salem, NC Date: Oct. 23, 2018 Total Depth:  27.4 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 4 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
(ft) - q — 1 — Neo MAI =5 (ft)
(tsf) (tsf)
40 80 120 160 2 4 6 8 1 10 100
.................................................................... Sands-Clean Sand to Silty - 5 -
Sand L
- 10 -
Sands-Clean Sand to Silty [
Sand
- 15 -
Sand Mixtures-Silty Sand }
to Sandy Silt
= 20 -
Sands-Clean Sand to Silty
Sand i A
Sand Mixtures-Silty Sand | ]
to Sandy Silt
= 25 -

Page 1 of 1

Cone Penetration Test
Electronic Filename: CUL1_7869(003) PD.DAT

Page 9



DMT REPORT - STANDARD U-2579AA CPT_DMT.GPJ S&ME.GDT 10/24/18

Station: Y2 -76+00

Sounding ID: DILA11

A
U2579AA WSNB o Oftf_set: ggg 7R-1I‘-t
L . evation: :
— Winston-Salem, NC Date: Oct. 23, 2018 Total Depth: 7.3 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 6 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Membrane Type: soft
D((ai%th P;is;?l;is ME?,,dIlljl;i Horizontal 2 ress Index Fricti’op;l, il’-\ngle Undrained Sguear Strength Materi 7I Index D((-)f;t))th
(tsf) (tsf) (deg) (tsf) d
12 24 36 48 10 100 100010000 1 10 100 10 20 30 40 0.1 1 10
- - - - e . . - - ¥ ——
z - .
: m *
o o e L e S T I 5
: e Lk : ma . . 4
: [ ooem : : e
*Do . * Dilatometer Mogulus *Phi' (1) Clay Silt Sand
mp, ® Constrained Modulus ® Phi' (2)
) A Phi' (3)
Page 10f 1 Dilatometer Test

Page 10



S&ME, Inc.

S&ME Project #:

SUMMARY OF LABORATORY TEST DATA

Soil Classification and Gradation

S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
6235-17-038

Date Report:

11/1/2017

State Project No.:

34839.1.7 County: Forsyth

Date Tested:

10/31-11/1/17

Federal ID No.:

N/A TIP No.: U-2579AA

Project Name:

Box Culvert @ -Y2- Sta. 78+69 on I-74/US 311 over South Fork Muddy Creek

Client Name: NCDOT GEU Client Address: Raleigh, NC
Sample AASHTO Total % Passing Total Mortar Fraction (%)

Sample Depth | Classification Sieve # Coarse| Fine LL PL PI | Moist.
No. Station | Offset | Alignment (ft) 10 40 60 200 | 270 | Sand | Sand | Silt Clay %
SS-77 76+00 | 180 RT -Y2- 4.2-5.7 A-7-5((17) 100 97 95 90 88 5 7 44 44 47 32 15 40.3
SS-78 76+00 | 180 RT -Y2- 14.2-157 | A-2-4{(0) 100 77 58 25 20 42 38 17 3 30 0 NP 28.3

References / Comments / Deviations:

ND=Not Detemined. = NP=Non-Plastic.

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils

Mal Krajan, ET

Technician Name:

A .
104-01-0703

Certification #

Stewart S. Laney, PE

Signature Technical Responsibility:

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

Project Manager

Position

3201 Spring Forest Road
Raleigh, NC 27616

Sheet 11

U2579AA_Culvl_Lab Summary Table.xls
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DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILE
SPT LOG(S)
CPT LOG(S)
DILATOMETER LOG(S)
SOIL TEST RESULTS

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY FORSYTH

PROJECT DESCRIPTION WINSTON-SALEM NORTHERN
BELTWAY EASTERN SECTION (FUTURE I-74)

FROM US 311 TO I-40

SITE DESCRIPTION BOX CULVERT @ -L- STA. 36+27.3
ON FUTURE 1-74 OVER SOUTH FORK MUDDY CREEK

A

STATE STATE PROJECT REFERENCE NO. SHEETS

N.C|] U-2579AA L [13

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
PURPQSES. 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 (3919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

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

NOTES:

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

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

PERSONNEL
SEME, Inc.

INVESTIGATED BY _ SEME, Inc.
ORAWN By _J-R. SWARTLEY

CHECkeD By _S-S- LANEY

SUBMITTED BY S.S. LANEY
DATE _MARCH 2019

—
‘TOTAL

— B 3201 SPRING FOREST ROAD
RALEIGH, NC 27616
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-2579AA 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL 1S 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

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

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2086, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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:

TERMS AND DEFINITIONS

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.

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

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
SURFACE.

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

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

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

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

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

DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

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

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TO
ITS LATERAL EXTENT.

LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SQILS
USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
OF AN INTERVENING [MPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK _QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
RUN AND EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
ROCK.

SILL - AN [NTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
OR SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCEI (SPT) - NUMBER OF BLOWS (N OR BPF) OF
A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
WITH A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

TOPSQIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

BENCH MARK: ELEVATIONS TAKEN FROM TIN FILE "U2579AA_Is_TIN.tin",

DATED 02/15/20I17

ELEVATION: N/A FEET

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

D-50

[l
[] vane svear TeST
[l

EXTREMELY INDURATED

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

VERY ST/FF.SGSTI..SMIIECEY;;’ET 'znc;”rz?zfsoﬁ';o’:wé Ez;g;iﬁsgz#;snsm"m ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. :SE\;H(EWF;SD A ?‘33"3333%“#;??'0'&“‘?3E?é‘%LTEB"‘“ WOULD YIELD SPT N VALUES >
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORCANIC MATERIALS MINERALOGICAL COMPOSITION CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
cLASS. 1< 35% PASSING *2001 (> 35% PASSING +208) IC MATERIAL MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
o [ a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
GROUP ALA2 | A4AS NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
cLAss. A5 a3 a-6.4-7 COMPRESSIBILITY ROt NeR SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
SN SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
ORI
STMBOL NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
' SILT- (P L SHELL BEDS, ETC.
"0 GRANULAR MUCK, PERCENTAGE OF MATERIAL
e sous | OO PEAT WEATHERING
SOILS GRANULAR SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 - 5% TRACE 1-10% HAMMER IF CRYSTALLINE.
PASSING 40 SOILS WITH A it - 5 ot i VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED. SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
L - — |40 MX| 41 MN |40 MX[4] MN| 40 MX [ 41 MN [40 MX| 4] MN LITTLE OR R " e HIGHLY 357, AND’ABUVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 MX NP (10 x| 1@ Mx | 1UMN [ 10Mn | 10 Mx |18 Mx | 11 M [ TN VODERATE HIGHLY HIGHLY ORGANIC > 1oz > 207 L d OF A CRYSTALLINE NATURE.
GROUP INDEX 3 3 3 amx | 8mx |12 mx[1s mx[no ux AMOUNTS OF oggﬂc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
ORGANIC 1SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
”MUF MSJ:S 5&0;‘55{":%" FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
TERIALS | sanp | SO | CRAVEL AND SaND SoiLs sos \ A STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
P P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND IJISCOLOTRED, SOME sr;%w cn;av. ROCK PHAS
EXCELLENT T0 GOOD FAIR TO POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
AS SUBGRADE POOR OJUU\_ SPRING OR SEEP WITH FRESH ROCK.
PI OF 4-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROWP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
IMOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK.
RANCE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e yess R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (REI 227825 pIp & DIP DIRECTION IE_TESTED, WOULD YIELD SPT REFUSAL
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION |_> OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT
VERY LOOSE <a sor SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED
GENERALLY LOOSE 47010 SOIL SyMBOL Gg;; o1 TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
GRANULAR F_TEST! W Yi PT_N_VA 2 PF
MATERIAL MEDIUM DENSE 10 70 30 Nz& ARTIFICIAL FILL (AF) OTHER R BOR CONE PENETROMETER
INON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT AUGER BORING TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
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
GENERALLY SOFT 270 4 2.25 10 0.5 VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, WOULD YIELD SPT N VALUES ¢ 180 BPF
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =77=/7= INFERRED ROCK LINE "™  MONITORING WELL ~$ L‘;—?,I gggém COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ICOHESIVE) VERY STIFF 15 T0 30 27104 wTrpet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-vALUE ALSO AN EXAMPLE.
HARD > 30 4 INSTALLATION
ROCK HARDNESS
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
.S. . 4 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
u.S. STO. SIEVE SIZE 4 10 ° 60 2@70 270 RRY unoencur UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE
OPENING (MM) 476 200 042 @25 0075 0.053 USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
CoareE FINE SHALLOW K UNCLASSIFIED EXCavaTioN - D MENE JOF 3 FEET 70 DETACH HAND SPECIMEN.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK
BLDR OB R SAND SAND L) L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS.
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.
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE
SOIL_MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4= DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | oyr - pyaToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE.
* SATURATED - USUALLY LIOUID: VERY WET, USUALLY © - VOID RaTIO SD. - SAND. SaNDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL — L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL.
PLASTIC 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
®0p ] pLastic LMt HL. - HIGHLY Vv - VERY RATIO TERM SPACING TERM THICKNESS
PMENT N SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
PT TUR - MOIST - (M SOLID: AT OR NEAR OPTIMUM MOISTURE EOUL E USED O WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET
g" T gHR:z;’ZGSO'fM# € ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
b - [J ome-asc [] car erts auToMaTic  [] ManuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET
_DRY - (O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] cvess [[] & conTiNuous FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS e [Ow___ TNDURATION
LASTICITY INDEX (P DRY STRENGTH |:| CME-550 |:| HARD FACED FINGER BITS [ FOR SEDIMENTARY ROCKS, INDURATION :.:,U ;;ﬁ.;:??i"::zsg:; ::;::::Mi\; oissmscv;::i, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sear TEST % casivs [] w/ sovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [ eost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe Hoist [] wicone * STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CPT/DMT RIG D - SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
RAY). — CORE BIT

NOTES:

DATE: 8-15-14




PROJECT REFERENCE NO. | SHEET NO.

U-2579AA 3

—Y2FLYCA-

SITE PLAN

100

FEET

N

SKEW = 147°37’




5/14/99

50 100 PROJECT REFERENCE NO. | SHEET NO.
N U-2579AA 4
FEET
PROFILE PROJECTED ALONG C.L.
VE = 5 OF CULVERT

Y2FLYCA 3965

39+65
20" RT

ffffffff I e T O

L3800

SS-15
SS—TG

0830 R NN TN
810

R A A PROPOSED ROADWAY SECTION ,,,,,,,, SRR SRR P A A A AR

2:1 NORMAL
(TYPICAL)

PROP. 100 YR.
ELEV. = 8208

e -~ PROP.50 YR, -~ ~——
; . ELEV. = 8204‘\'

—L— STA. 36+273
~—SKEW =
PROP. GRADE =

147037' TAN TO CURVE ‘
832.25" ‘ ‘ ‘

2@ 10X 9 RCBC {BURIED 1 F’r) WITH" 6” BEVELED HEADWAI;LS
WITH 2 FT TALL SILLS IN RIGHTMOST BARREL LOOKING DOWNSTREAM

2:1 NORMAL
(TYPICAL)

RIGHT TOP . 820

OF BANK

PROPO‘OEO F@T T e 3
""""""""""""""""""""""""" (::}_ - - /\ “‘l——_\“_——h?—_—fﬁ"—_‘"—"\\*“
E/ N ‘(] 6 \\ Ny v\ op
; N 7 L ; ;L \\—-/IN\; g]P]4 \ , 09/17 K \ OF BA‘NK 810
SERREEREE REEREER R SR ARG S TV, SLELELE LRI SRR SIS R ~oRn
‘E'ﬁfl'-ﬁ’ 25?]‘]2‘?17); NLET: INV = 8099 1 \; | | ¢ ELEV 809. 2’J§ ‘ OUTLET INV=808.6 - | E)E(ISTINGE
: : : ‘ : ALLU\//AL @—— : : : 'SLOPE 03% : : :
SR R e WS- BLEV. -k - S5 S N N AN, BROWN s i TRk SR e NS e NATURAL GROUND: ALONG -~ - - . STREAM...........
| ‘ ‘ ‘ ‘ "OWN, OR | |
‘ ‘ 8129 mmmmmdmm e IS L URANGE  Anp GRA)’ MOIST | G OF PROPOSED CULVERT | BED
: ‘ ‘ | N LT T Y
(O R B b S/ SQFT,,TQ,,S,,T,/,F,F,,SANDX,,CLA,Y,,AND,,S/LTY,,CLAY,,,,,,,,,,,,,8,0,0,,,
; } s } GRAY SAT LOOSE SAND —————————————————————— e __:
—————— () \ —_——— il ? ?
"""""""""""""""""" RES'/DUAL”ORANGE"AND”””i”” ____ ———— L
------------------- YR e, _VKEI _S_O_F T _{Aﬁf’\’_O_L[T_/Q_S/LTY CLAY AN CLAYEY SILT C T
U AU SRR I GRAY,SAT,,LOOSE,,,,,,j ,,, O= B2 SAPROLITIC, SAND. . ey = O~ — — T T T T T T T T T s e s 790
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@BT WEATHEW i 1 CRYSTALLINE ROCK (BIOTITE GNEISS)
S A A A A DA (=t i S e S o> e S e S A
770

NOTE: EXISTING GROUND SURFACE PROFILE OF CULVERT
CENTERLINE TAKEN FROM ELECTRONIC TIN FILE
'U2579AA Is_TIN.tin’ DATED 21517. INFERRED
STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH
BOTH PROJECTED ONTO THE PROFILE.
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NCDOT BORE DOUBLE U2579AA_GEO_RDWY.GPJ NC_DOT.GDT 3/28/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 34839.1.7 | TIP  U-2579AA | COUNTY FORSYTH | GEOLOGIST Butler, Lyndal

SITE DESCRIPTION WINSTON-SALEM NORTHERN BELTWAY EASTERN SECTION FROM US 311 TO |-40 GROUND WTR (ft)
BORING NO. L_3800 STATION 38+00 OFFSET 25ftLT ALIGNMENT -L- 0 HR. 8.0
COLLARELEV. 815.7 ft TOTAL DEPTH 28.8 ft NORTHING 841,303 EASTING 1,661,472 24 HR. 5.1

WBS 34839.1.7 TIP  U-2579AA COUNTY FORSYTH GEOLOGIST Swartley, J. R.

SITE DESCRIPTION WINSTON-SALEM NORTHERN BELTWAY EASTERN SECTION FROM US 311 TO |-40 GROUND WTR (ft)
BORING NO. Y2FLYCA_3965 STATION 39+65 OFFSET 20 ft RT ALIGNMENT -Y2FLYCA- 0 HR. 4.0
COLLARELEV. 814.7 ft TOTAL DEPTH 35.1 ft NORTHING 841,511 EASTING 1,661,308 24 HR. 3.0

DRILL RIG/HAMMER EFF./DATE SME254 DIEDRICH D-50 78% 10/20/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE SME254 DIEDRICH D-50 78% 10/20/2017 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Messer, Allen START DATE 09/27/17 COMP. DATE 09/27/17 | SURFACE WATER DEPTH N/A

DRILLER Messer, Allen START DATE 09/26/17 COMP. DATE 09/26/17 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
820 L 815 R |_814.7 GROUND SURFACE 0.0
T B ST47 66 1 5 3 *5_ T SS-75 - ALLUVIAL
4 L .- §- BROWN AND GRAY, SILTY CLAY
-+ - ’. - e . -
8157 + 00 | 8157 GROUND SURFACE 0.0 2105 49 |- - o
815 x T 1 | 1 *Z ss-129| M - ALLUVIAL 810 T T [ 7 |es wRNY-
+ . N TAN, BROWN, ORANGE AND GRAY, v N
4100 T a5 A- - §— SILTY CLAY AND SANDY CLAY - §:
1 S| 5| s it v i N
810 T - P11 \' 805 8055 T 92 : : . |- - \-
T T [ 8087 7.0 [ 73 Ss-76 | W \__
1 d.o L o \_
soz2 T 85 | : . 1.0 N v NY
805 1 o ss-130] W N 800 |-8005 T 142 \ - N
I A L 7 3 [ 3 &5 Sat. hN—790.3 154
T \ Sy 8087 SRAVSAND 120 1 T ALLUVIAL
8022 1 135 51 N\ beosl I ool GRAY SAND
500 1 . ®10 Sat. 222d 795 | 7955 F 192 - eoset
—+ / 0 0 0 of— 2 2 2 ! Sat o 00 o}— 794 .5 20.2
/ o 0 0 o o4 at. fes N
T : oo - ) RESIDUAL
7972 T 185 Fo- oo [ DR GRAY, TAN AND BLACK, SAPROLITIC,
I 2 [0 [ 1 {1' : Sat. fesd 7962 _ _ _ _ _ _ _ _ ___ _ _ _ __ __ 195 R R —— e L 712 CLAYEYSILT __ _ _ _ ___ 235
295 1 Cee S5-132) C RESIDUAL 790 S22 et | R ARERE Ea L WEATHERED ROCK
ORANGE AND WHITE, SAPROLITIC, SILTY : [ 7803 BIOTITE GNEISS 254
1 .. - - 100/0.7 = N PO =SS W
S 1. . §_ 792 CLAY 935 L =71 CRYSTALLINE ROCK
i .. 22 23 .~ GRAY, BLACK AND WHITE, WIDE
1 T2 2 *4 . Sat. [ss2e GRAY, SAPROLITIC, SAND il FRACTURE SPACING, HARD, FRESH,
790 4 I osoel 785 o BIOTITE GNEISS
T PO Y RIS . —_—— | eooo 7887 _  _ _ _ _ __ _ _ _ _ _ __ _ _ _ __ 210 g3 STRATA REC = 99%
N . T WEATHERED ROCK 4 STRATA RQD = 94%
T0070. 100/0.3® = 7869 (BIOTITE GNEISS) 288 S
' Boring Terminated at Elevation 786.9 ft IN 780 |//"
WEATHERED ROCK (BIOTITE GNEISS) L7796 35.1

Boring Terminated at Elevation 779.6 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)




CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

sation: L-3s+e7  Sounding ID: CUL3 3587

A
U2579AA WSNB o Oftf§et: gﬂifgﬁ
L . evation: .
— Winston-Salem, NC Date: Oct. 4, 2018 Total Depth:  19.4 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 3 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
() — q, — f — u, ——u, — R, — N, MAI = 5 ()
(tsf) (tsf) (tsf) (%)
, 40 80 120 160 2 4 6 8 0 1 2 3 2 4 6 8 1 10 100 .
- Sands-Clean Sand to Silty [
Sand i
I N e T T T | 5
X o T e o | T T T e (T T TSR ] ] = 10
Sand Mixtures-Silty Sand
to Sandy Silt
= P T L Sand Mixtures-Silty Sand |- 15
to Sandy Silt
[
Sand Mixtures-Silty Sand [
to Sandy Silt

Page 1 of 1

Cone Penetration Test
Electronic Filename: CUL3 3587(006) PD.DAT




CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

A
A
=
.
Depth Tip Resistance
(ft) - q

40 80 120 160

U2579AA WSNB
Winston-Salem, NC
S&ME Project No: 6235-17-038

Pore Pressure

Sleeve Friction

sation: L-36+08 Sounding ID: CUL3 3698

Offset: 51LT

Elevation: 816.7 ft
Date: Oct. 4, 2018 Total Depth:
Estimated Water Depth: 3 ft Termination Criteria:
Rig/Operator: Marooka/D. Watson Cone Size:
Friction Ratio Equivalent
— R — Ng,
(%)

2 4 6 8 1 10 100

32.0 ft

Maximum Reaction Force

1.75

SBT,,
MAI = 5

1

Page 1 of 1

Very Stiff Fine Grained
Soils

Clays-Clay to Silty Clay

Sand

to Sandy Silt

Silt Mixtures-Clay Silt to
Silty Clay

Sand Mixtures-Silty Sand
to Sandy Silt

Sand

Sand Mixtures-Silty Sand

to Sandy Silt

Clays-Clay to Silty Clay |

Sands-Clean Sand to Silty |

Sand Mixtures-Silty Sand |

Sands-Clean Sand to Silty |

Depth
(ft)

10 -

15 A

_20_

Cone Penetration Test

Electronic Filename: CUL3 3698(005) PD.DAT

25 A

30 ~




CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

U2579AA WSNB
Winston-Salem, NC

Station:
Offset:
Elevation:

L - 34+50
50 RT
813.8 ft

S&ME Project No: 6235-17-038

Date: Oct. 5, 2018

Total Depth:

Estimated Water Depth: 5 ft
Rig/Operator:

Marooka/D. Watson

Termination Criteria:
Cone Size:

Sounding ID: CPT-3

20.8 ft
Maximum Reaction Force
1.75

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
() — q, — f, —_— u, ——u, — R, — N, MAI =5 (Ft)
(tsf) (tsf) (tsf) (%)
40 80 120 160 2 4 6 8 2 3 2 4 6 8 1 10 100
0 - . - - - . - - . - - - . - — 0 A
: : : : > : : : Very Stiff Clay to Clayey
[ Sand [
Silt Mixtures-Clay Silt to |
Silty Clay
........................................................................................... 5 —

Page 1 of 1

Sands-Clean Sand to Silty i
Sand -

Silt Mixtures-Clay Silt to |
Silty Clay i

Silt Mixtures-Clay Siltto | 10
Silty Clay

Electronic Filename: CPT-3(002) PD.DAT

Cone Penetration Test

= 15 —
Sands-Clean Sand to Silty |
Sand
Sand Mixtures-Silty Sand |
to Sandy Silt
- 20

Page 8



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

Station: L - 34+50

Sounding ID: CPT-4

A
U2579AA WSNB Offset: 50 LT
L . Elevation: 813.8 ft
— Winston-Salem, NC Date: Oct. 5, 2018 Total Depth:  24.9 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 5 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
() — q, — f — R, — N, MAI =5 ()
(tsf) (tsf) (%)
, 40 80 120 160 2 4 6 8 2 4 6 8 1 10 100 .
: : : : : : A ' A : S Very Stiff Clay to Clayey |}
Sand
Clays-Clay to Silty Clay |
.................................................................... - 5 -
Sand Mixtures-Silty Sand [
to Sandy Silt
................................................................... = 10 -
Sands-Clean Sand to Silty [
Sand i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 15 -
[ |
Sand Mixtures-Silty Sand |
to Sandy Silt
Sands-Clean Sand to Silty | ]
.................................................................... Sand L 20 -
[— i 1
Sands-Clean Sand to Silty |
Sand L
Sands-Clean Sand to Silty |
Sand

Page 1 of 1

Electronic Filename: CPT-4(001) PD.DAT

Cone Penetration Test

Page 9



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

— Station: L - 38+00 Soundmg ID: CPT-5
U2579AA WSNB Offset: 50 LT
L . Elevation: 816.6 ft
— Winston-Salem, NC Date: Oct. 4, 2018 Total Depth:  28.0 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 3 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
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DMT REPORT - STANDARD U-2579AA CPT_DMT.GPJ S&ME.GDT 10/24/18

Pressures
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(tsf)
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U2579AA WSNB
Winston-Salem, NC
S&ME Project No: 6235-17-038
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Date: Oct. 5, 2018
Estimated Water Depth: 6 ft
Marooka/D. Watson
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U2579AA WSNB
Winston-Salem, NC
S&ME Project No: 6235-17-038
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Sounding ID: DILA2

Station: L - 38+00
Offset: CL
Elevation: 815.7 ft

Date: Oct. 5, 2018
Estimated Water Depth: 6 ft

Rig/Operator:

Marooka/D. Watson

Friction Angle
Phi’

Total Depth:
Termination Criteria:
Membrane Type:
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S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

Soil Classification and Gradation ' I —
L
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
S&ME Project #: 6235-17-038 Date Report: 11/1/2017
State Project No.: 34839.1.7 County: Forsyth Date Tested: 10/31-11/1/17
Federal ID No.: N/A TIP No.: U-2579AA
Project Name: Box Culvert @ -L- Sta. 36+27.3 on Future I-74 over South Fork Muddy Creek
Client Name: NCDOT GEU Client Address: Raleigh, NC
Sample AASHTO Total % Passing Total Mortar Fraction (%)
Sample Depth | Classification Sieve # Coarse| Fine LL PL PI | Moist.
No. Station | Offset | Alignment (ft) 10 40 60 200 | 270 | Sand | Sand | Silt Clay %
SS-75 39+65 | 20 RT |-Y2FLYCA-| 0.0-15 A-7-5((27) 100 99 99 94 89 1 10 43 46 58 36 22 328
SS-76 39+65 | 20RT |-Y2FLYCA-| 9.2-10.7 | A-7-6|(18) 100 98 96 82 74 4 22 34 40 48 27 21
SS-129 | 38+00 | 25LT -L- 0.0-1.5 A-7-5((21) 100 99 99 87 78 1 21 42 36 61 44 17 46.9
SS-130 | 38+00 | 25LT -L- 8.5-10.0 | A-7-5|(21) 100 92 84 66 62 16 23 26 35 40 23 17
SS-132 | 38+00 | 25LT -L- 19.5-20.0 | A-7-5((2) 99 78 63 38 31 36 33 22 9 58 44 14

References / Comments / Deviations:

ND=Not Detemined. = NP=Non-Plastic.

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils

Mal Krajan, ET

Technician Name:

A e

104-01-0703 Stewart S. Laney, PE

Signature Certification # Technical Responsibility:

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

Project Manager

Position

3201 Spring Forest Road
Raleigh, NC 27616
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PROJECT

CONTENTS
SHEET NO.

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILE
SPT LOG(S)
CPT LOG(S)
DILATOMETER LOG(S)
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _FORSYTH

PROJECT DESCRIPTION WINSTON-SALEM NORTHERN
BELTWAY EASTERN SECTION (FUTURE 1-74)
FROM US 311 TO 140

SITE DESCRIPTION BOX CULVERT @ -L- STA. 32+77.5
ON FUTURE I1-74 OVER SWAIM CREEK

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C| U-2579AA 1|12

— —
SHEET ‘TOTAL

CAUTION NOTICE

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

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

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

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

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

NOTES:
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
S&ME, Inc.

INVESTIGATED BY _ S&ME, Inc.
DRAWN BY _J-R. SWARTLEY

CHECKED BY _S-S. LANEY

SUBMITTED By _S-S- LANEY

DATE _MARCH 2019
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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 NoO.

U-2579AA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

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

S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

GAP-GRADED - INDICATES

A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

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

THE ANGULARITY

OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS L L p— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP o NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
0000 00049 1 -
PT— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY Rock [T— T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R e e O e A/ NECOUERED IN THE CORE BARREL DIVIDED
d (CP) SHELL BEDS, ETC. B
No (s M PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ez?a ?:r':: gg ::: ?a]:: ORGANIC MATERIAL B e VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR HIGHLY ORGANIC Y Y HIGHLY 357 AND ABOVE
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO MR' AA?ACTT”"E OR FRATCT”:EP :F?:E A'-OT"G T"’“‘C:R;“TE"; HAS BEEN DISPLACEMENT OF THE
SR YRS |STONE FRGe. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHE LLEL TO THE FRACTURE.
OF MaoR | GRaveL, o | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ 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
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT TO GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) 8 X
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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.I  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 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
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
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
aF;?hEJ:IE:R MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
L e
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanMin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/77= 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 IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 #Trpes ALLUVIAL SOIL BOUNDARY VAo (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 308 >4
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 waLLow L INCLASEIEIED, EXCAVATION - e N e Brop S Feer be HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?5?;';&'];;;?;&73%?: le;: :Ié If:::SSéoE;orcEs;' THAT HAS BEEN EMPLACED PARALLEL TO
CoARSE FINe st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. ’
BOULDER COBBLE GRAVEL
BLOR. COB) R SAND SAND pgl P 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_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAU;- *I'SE""EOR TF:[LDIEIN;A%@ETISSFE: EE%L’LISSS ST‘?M:REORDUCSiTARF;NESZATIILO';E?‘FHIRZ?IODTN ISSOASDIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H ou L LER. u UAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID:; VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT FROM BELOW THE GROUND WATER TABLE | £ - FINE oL - oILT.SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T LN T o AT e D Exprzcorn ha A EacenTane
W LIOUID LIMIT . . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
T FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P::ﬁ;lsc CVET - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS TAKEN FROM TIN FILE 'U2579AA_Is_TIN.tin",
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS DATED 02/15/2017
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH E HAND. AUGER MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CPT/DMT RIG U SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT VANE SHEAR TEST

CME-550X

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




U-2579AA

SITE PLAN

PROJECT REFERENCE NO. | SHEET NO.

100

50

FEET

= //l
/
/

DILAY

N3NVNY3d .Sl

VAGE S

Y 7~




5/14/99

¥I_3069 ; ; ; ; ; ; ; ; ; 0 50 100 | PROJECT REFERENCE NO.| SHEET NO.
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777 30+69 —— U—2579AA 4
R FEET
C=YI- PROFILE PROJECTED ALONG C.L.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SS20] L T s VE = 5 OF CULVERT
: PROPOSED —L— ROADWAY SECTION ON GRADE 1 TANTO: CURVE ;
‘ ‘ | | | ‘ ‘ | BURIED OnE Rar (3 EVEED _&'Eﬁs"mm |
830 | EXISTING, CULVERT HIGH FLOW BARREL) ;
,,,,,,,,,,,, 2@ RCBC N
| | | | | (TO BE REMOVED) | | | 3
,,,,,,,,,,,, e BROPIOR. N N7\ 2 ALONGSKEW
; ; ; ‘ ELEV. = 8212 : : 3 ; ;%T;P'ﬁ&’gV‘AL 3
| PROP. 50 YR. — : /PA\/EMENT 3 ‘ ‘ |
820 RIGHT TOP S i FLEV. = 8203 . ¥ = ... (EM_ . NATURAL GROUND ALONG - RIGHT TOPSZO
OF BANK. 3 ; 3 3 (O3 @ OF PROPOSED CULVERT | EF oAk :
| — ‘ : : ‘ : R } : : : : : :
,,,,,,,,,,,, S I[N T R LLEFTTOP
zBEFFTBI\ﬁE T N Al oF ANk |
r 1 O RN ‘ ‘ ) ‘ \_ N 3 ‘ ‘ 3
L8100 AN AN oy e ——— } 3 3 SRR DRI T \ o R A S S S S S S 810 .
WSEL (9-20-2017) | § | | | ‘ ‘ ‘ ‘ MW W |
: : ‘ ELEV. = 811.0 ; | @_j\— PROPOSED xq ELEV.~ 808 870 | | PROPOSED. . | | | BHSTING | | |
| | | | | QX;SO BLEV. = N STREAM BFD SLOPE = =067 1 . STREAM BED | 3 . STREAM 1 1 3
; : : _——_——————___ : BE;D
800 "800
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, RES/,DU,AL,,QRANGE,,,T,AN,,AN,DL,B,LACK,,WET,,ME,D,,ST/,/,‘_,F,,T,Q,ST/,/,‘_,E,,SAPRQL,/T/C,,,S,AN,D?’,,,S/LT,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
780 o TR ,TAN,WH,,/,T,,E,,,AND,,BLACK,SAT,URATED,MED,,DE,NSE,SAPROL/T/C S/LTYSAND 780
770 @D S R O S SO SRR SRS SRR S 2/ 0
750
NOTE: EXISTING GROUND SURFACE PROFILE OF CULVERT .
: : : : : : CENTERLINE TAKEN FROM ELECTRONIC TIN FILE
. 'U2579AA |s_TIN.tin' DATED 21517. INFERRED
,,,,,,,,,,,,,,,,,,, ‘ ROADWAY EMBANKMENT ORANGE MQ[ST i h ] som sROCTED ONTO THE rRomLe e
: - LOOSE, CLAYEY SAND ‘ :
740 @ ALLUV/AL GRAY AND TAN MO/ST TO WET SOFT 7o MED ST/FF S/LTY CLAY 740

-150 -100

—50 50 100 150 200

g




NCDOT BORE DOUBLE U2579AA_GEO_RDWY.GPJ NC_DOT.GDT 3/26/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 34839.1.7

TIP  U-2579AA

COUNTY FORSYTH

GEOLOGIST Swartley, J. R.

WBS 34839.1.7 | TIP  U-2579AA | COUNTY FORSYTH | GEOLOGIST Swartley, J. R.

SITE DESCRIPTION WINSTON-SALEM NORTHERN BELTWAY EASTERN SECTION FROM US 311 TO |-40 GROUND WTR (ft)
BORING NO. Y1_3069 STATION 30+69 OFFSET 7 ftRT ALIGNMENT -Y1- 0 HR. 7.0 Caved
COLLARELEV. 821.1ft TOTAL DEPTH 70.1 ft NORTHING 841,885 EASTING 1,661,115 24 HR. FIAD

SITE DESCRIPTION WINSTON-SALEM NORTHERN BELTWAY EASTERN SECTION FROM US 311 TO |-40

BORING NO. Y1_3300

STATION 33+00

OFFSET 5ftRT ALIGNMENT -Y1-

COLLARELEV. 821.4ft

TOTAL DEPTH 19.0 ft

NORTHING 841,734 EASTING 1,661,289

GROUND WTR (ft)
0 HR. 1.3
24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SME4323 CME-550X 73% 11/16/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SME4323 CME-550X 73% 11/16/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Blizzard, Brandon

START DATE 10/03/17

COMP. DATE 10/03/17

| SURFACE WATER DEPTH N/A

DRILLER Herd, Hobert

START DATE 09/28/17

COMP. DATE 09/28/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
825 | 825
1 [ 821.1 GROUND SURFACE 0.0 8214 T 00 _ GROUND SURFACE 0.0
820 | a201 T 10 T 5201 ROADWAY EMBANKMENT 0| | 820 I 41 6|6 i M ROADWAY EMBANKMENT
T T 4 [ 2 - Ny (PAVEMENT) / T A _ _ _ORANGE, CLAYEYSAND 20
I - LES ORANGE, CLAYEY SAND 8180 | 34 A ORANGE, SANDY SILT
szalao | L L ) IE.__ T 2 273 {5. . M
815 I ®” - Efest . ___ _eof|sis I [N S S S f B B SR LA —————— =3
[ N ALLUVIAL T —
I 1 NJ GRAY AND TAN, SILTY CLAY 8130 | 84 ,' : BROWN, SILTY CLAY
8121 1 90 1o \_ 1 2 1 2 " - w
oo 1 T 10 [ 2 o sS-21 §__ 610 1 i o
] [ oYo& 1l
1 - §— a0 T 134 ' GRAY, COARSE SAND AND GRAVEL
4 - L ‘ -
8074 ] 140 L 5 3 [ §_ 1 3 S 1 | T Sat.
1 'Yy | 1 ..
805 I | N 805 I 1 . - Y-
T P N s T A WEATHERED ROCK
s } 120 E : 835t b (OTIE GhEis
3 - L ORANGE, TAN AND BLACK, SAPROLITIC, + 00 60/0.0 = Boring Terminated WITH STANDARD
800 1 +5- L SANDY SILT T : - PENETRATION TEST REFUSAL at
-+ v — - — Elevation 802.4 ft ON CRYSTALLINE ROCK
I A- - i I i (BIOTITE GNEISS)
7971 24 0 Y | 4 L
T 2 | 4 |5 ) *Q o i I C
795 I o I C
1 N i 1 i
s . i s L
792 1 290 / L. N 4 L
790 I S RILE C I "
1 .‘\. .. 7886 . g + L
1 .- TAN, WHITE AND BLACK, SAPROLITIC, 1 -
7871 ] 340 A SILTY SAND T i
1 4 6 7 813 1 [
785 I ! I C
+4 .. l. . +4 -
7821 ] 300 ———— : :1: 1 L
780 I i I C
1 . \ . 1 -
7771 ] 440 v 1 .
T 5 7 | 14 ) *2 : T i
775 I I L
4 R I s L
1 R 1 L
7721 49 0 ) = 7 - R T L
770 I : *\21' I [
7671 ] 540 =510 (A T C
765 T bl T o
1 I”: 1 C
7621 ] 590 | R A — w21 ____ 590 1 L
T 9 | 29 [71/03 T N WEATHERED ROCK I C
760 I 100108 o (BIOTITE GNEISS) I C
7571 ] 640 Ce - 1 ;
T 0070 3 * 100039 B 1 L
755 I n I L
7513 T 69.8 S | [ 751.0 70.1 T L
1 100/0. 100/0.3 N Boring Terminated at Elevation 751.0 ft ON 1 L
1 i WEATHERED ROCK (BIOTITE GNEISS) T C




CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

sation: L-32:62  Sounding ID: CUL2_3262

A
U2579AA WSNB Offset: 25LT
L . Elevation: 816.5 ft
— Winston-Salem, NC Date: Oct. 9, 2018 Total Depth:  20.8 ft
' I S&ME Project NO' 6235_1 7_038 Estimated Water Depth: 3 ft Termination Criteria: Maximum Reaction Force
-— ' Rig/Operator: Marooka/D. Watson Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
() — q, — f — R, — N, MAI =5 ()
(tsf) (tsf) (%)
, 40 80 120 160 2 4 6 8 2 4 6 8 1 10 100 .
Silt Mixtures-Clay Silt to  }
Silty Clay
.................................................................. - 5
Clays-Clay to Silty Clay [
............................................................... CIays-CIay to Silty Clay - 1 0
Silt Mixtures-Clay Silt to [
Silty Clay i
Silt Mixtu_res-CIay Siltto |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Silty Clay L 15
Sands-Clean Sand to Silty i
Sand -
.................................................................... = 20

Page 1 of 1

Cone Penetration Test
Electronic Filename: CUL2 3262(001) PD.DAT

Page 6



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

sation: L-32:00 Sounding ID: CUL2_3298

Depth
(ft)

A
U2579AA WSNB o Offset: 35RT.
L . evation: .
— Winston-Salem, NC Date: Oct. 5, 2018 Total Depth:  19.4 ft
i . 17- Estimated Water Depth: 5 ft Termination Criteria: Maximum Reaction Force

' l -— S&ME Prolect No: 6235-17-038 Rig/Operator: Marooka/D. Watson Cone Size: 1.75

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT,,
(ft) — q, — f, —_— u, ——u, — R, — Ny MAI =5
(tsf) (tsf) (tsf) (%)
40 80 120 160 2 4 6 8 2 3 2 4 6 8 10 100

1

to Sandy Silt

Silty Clay

Silt Mixtures-Clay Siltto |
Silty Clay

Sand Mixtures-Silty Sand |

Silt Mixtures-Clay Silt to |

Page 1 of 1

Electronic Filename: CUL2 3298(005) PD.DAT

Cone Peneftration Test

10

15

Page 7



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

Station: L -31+50

Sounding ID: CPT-2

1

A
U2579AA WSNB o Offset: SORT
L . evation: .
— Winston-Salem, NC Date: Oct. 9, 2018 Total Depth:  34.7 ft
i . 17- Estimated Water Depth: 6 ft Termination Criteria: Maximum Reaction Force

' l -— S&ME Prolect No: 6235-17-038 Rig/Operator: Marooka/D. Watson Cone Size: 1.75

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
(ft) - q — 1 — R — Ng MAI'=5 (ft)
(tsf) (tsf) (%)
40 80 120 160 2 4 6 8 2 4 6 8 1 10 100

0
Very Stiff Fine Grained |
Soils -
- 5
Clays-Clay to Silty Clay |
- 10
Clays-Clay to Silty Clay |
Silt Mixtures-Clay Silt to |
Silty Clay
- 15
Sand Mixtures-Silty Sand [
to Sandy Silt
Silt Mixtures-Clay Silt to
Silty Clay - 20
Sand Mixtures-Silty Sand |
to Sandy Silt

Sand Mixtures-Silty Sand [~ 25
to Sandy Silt

Silt Mixtures-Clay Silt to |
Silty Clay

Sand Mixtures-Silty Sand
to Sandy Silt [

Sands-Clean Sand to Silty }
Sand

Sand Mixtures-Silty Sand }

to Sandy Silt

Page 1 of 1

Electronic Filename: CPT-2(002) PD.DAT

Cone Penetration Test

Page 8



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

U2579AA WSNB
Winston-Salem, NC

Station:
Offset:
Elevation:

L - 34+50
50 RT
813.8 ft

S&ME Project No: 6235-17-038

Date: Oct. 5, 2018

Total Depth:

Estimated Water Depth: 5 ft
Rig/Operator:

Marooka/D. Watson

Termination Criteria:
Cone Size:

Sounding ID: CPT-3

20.8 ft
Maximum Reaction Force
1.75

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBT., Depth
() — q, — f, —_— u, ——u, — R, — N, MAI =5 ()
(tsf) (tsf) (tsf) (%)
40 80 120 160 2 4 6 8 2 3 2 4 6 8 1 10 100
0 - . - - - . - - . - - - . - — 0
: : : : > : : : Very Stiff Clay to Clayey
[ Sand [
Silt Mixtures-Clay Silt to |
Silty Clay
........................................................................................... 5

Page 1 of 1

Sands-Clean Sand to Silty i
Sand -

Silt Mixtures-Clay Silt to |
Silty Clay i

Silt Mixtures-Clay Siltto | 10
Silty Clay

- 15
Sands-Clean Sand to Silty |
Sand
Sand Mixtures-Silty Sand |
to Sandy Silt
- 20

Electronic Filename: CPT-3(002) PD.DAT

Cone Penetration Test

Page 9



CPT REPORT - STANDARD - SBT FR U-2579AA_CPT_DMT.GPJ LIBRARY 2011_06_28.GDT 10/24/18

A
A
=
.
Depth Tip Resistance
(ft) - q

40 80 120 160

U2579AA WSNB
Winston-Salem, NC

S&ME Project No: 6235-17-038

Sleeve Friction

Station: Y1 - 33+00
Offset: CL
Elevation: 821.1 ft
Date: Oct. 8, 2018
Estimated Water Depth: 6.5 ft

Rig/Operator: Marooka/D.
Pore Pressure Friction Ratio
— R’r
(%)

1

2 4 6

oo
—_

Sounding ID: CPT-11

[

Total Depth: 16.7 ft
Termination Criteria: Maximum Reaction Force
Watson Cone Size: 1.75
Equivalent SBT., Depth
— Ng, MAI =5 (ft)
10 100
- 5
Clays-Clay to Silty Clay [
- 10
Clays-Clay to Silty Clay _ 15

to Sandy Silt

Sand Mixtures-Silty Sand }

Page 1 of 1

Electronic Filename: CPT-11(003) PD.DAT

Cone Peneftration Test

Page 10



A
A
=
'
Depth Pressures

Pos P1; P2
(tsf)

12 24 36 48

U2579AA WSNB
Winston-Salem, NC
S&ME Project No: 6235-17-038

Moduli .
E, M Horizontal Stress Index

(tsf) Kq

10 100 100010000 1 10 100

Station: L - 35+38
Offset: CL
Elevation: 815.6 ft

Date: Oct. 5, 2018

Estimated Water Depth: 6 ft
Rig/Operator:

Friction Angle
Phi’

(deg)

7 -HLHI Lol L LLilL] Lol L ULl 1 Ll Ll

Ll 111l
"]

10 20 30 40

Marooka/D. Watson

Sounding ID: DILA1

Total Depth: 17.3 ft
Termination Criteria:

Membrane Type: soft

Undrained Sgear Strength Material Index

(tsf)
1 10

Iy

Maximum Reaction Force

DMT REPORT - STANDARD U-2579AA CPT_DMT.GPJ S&ME.GDT 10/24/18

Page 1 of 1

* Dilatometer Modulus
® Constrained Modulus

Clay  Sit

Dilatometer Test

Sand

Depth
(ft)




S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

Soil Classification and Gradation ' I —
b1
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
S&ME Project #: 6235-17-038 Date Report: 11/1/2017
State Project No.: 34839.1.7 County: Forsyth Date Tested: 10/31-11/1/17
Federal ID No.: N/A TIP No.: U-2579AA
Project Name: Box Culvert @ -L- Sta. 32+77.5 on Future I-74 over Swaim Creek
Client Name: NCDOT GEU Client Address: Raleigh, NC
Sample AASHTO Total % Passing Total Mortar Fraction (%)
Sample Depth | Classification Sieve # Coarse| Fine LL PL PI | Moist
No. Station | Offset | Alignment (ft) 10 40 60 200 | 270 | Sand | Sand | Silt Clay %
SS-21 30+69 7RT -L- 9.0-10.5 A-7-6|(7) 98 78 70 53 52 29 18 19 34 41 22 19 394
References / Comments / Deviations: ND=Not Detemined. =~ NP=Non-Plastic.
AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT AASHTO T89: Determining the Liquid Limit of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes
Mal Krajan, ET b 104-01-0703 Stewart S. Laney, PE Project Manager
Technician Name: Signature Certification # Technical Responsibility: Position

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

3201 Spring Forest Road
Raleigh, NC 27616

Sheet 12

U2579AA_Culv2_Lab Summary Table.xls



: U-25794AA

REFERENCE

34839

T

PROJEC

CONTENTS
SHEET NO.

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN
PROFILES
BORE LOGS
SITE PHOTOGRAPHS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY FORSYTH
PROJECT DESCRIPTION BRIDGE NO.395 & 396 ON
US 311 (FUTURE I-74) OVER SR 2699

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C; U-2579AA L |1

— —
SHEET TOTAL

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

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

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

NOTES:

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

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

PERSONNEL
S. PAPKE

C.DRISCOLL

TRIGON EXPLORATION

INVESTIGATED BY _S- PAPKE
DRAWN BY C. DRISCOLL

CHECKED BY _T- WELLS

SUBMITTED By _ KLEINFELDER, INC

oaTe _APRIL 2019

Prepared in the Office of:

KLEINFELDER
Bright People. Right Solutions.
\\_-4 7343 WEST FRIENDLY AVE.
GREENSBORQ, NC_27410
NC FIRM" LICENSE ‘NO. F-13i2

\\“‘\‘\:\‘ “C',Z«'; 'O';'/", A
cesseses )
%Q,.-"QESS /044"2
'S ,1,7
U
SEAL
037998

M
oG INESs
¢"I%4S. R \‘1@‘&

llll [ldtlﬂah:d by:
Q\}VMAAA R. l/\)bu,é«
7DA5D2D£7%5732.019

),
%,

(g

UL un,,,"
”,

\)

)

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-2579AA 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 100 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-7-6

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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

SOUNDING ROD

CORE BIT VANE SHEAR TEST

INDURATED DIFFICULT TO BREAK WITH HAMMER.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP STTION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC. MATERIALS INERALOGICAL COMPO CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357, PASSING 260) (> 357 PASSING 1200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (OB WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 | "2 ad [ a5 | a6 [ A7 e P ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROLP L A2 | A4 A5 CRYSTA FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. A-3 A-6,A-7 COMPRESSIBILITY :ggkcu:gm LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
o R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. . CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
o PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
o chawiar | SLT ek PERCENTAGE OF MATERIAL P . SHELL BEDS, ETC.
. cLAY d WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.24000 e SoLS e ORGANIC MATERIAL CREIER S Lon § OTHER MATERIAL ROCKS OR CLTS HASSIVE Foct.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 37 3-61 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O e (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-57 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 10 ipection (0P aZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 48 MX| 41 MN |40 Mx [ 41 MN [ 40 Mx | 41 MN |40 Mx | 41 My UTLE R —ft , . N ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF 5IP. MEASURED CLOG FROM NORT
Pl 6MX | NP {10 Mx]10 Mx | 1 MN [ 11MN [ 10 Mx |10 Mx| 1My [ 11N WODERATE HIGHLY HIGHLY ORGANIC > 1oz > 207 HIGHLY 35% AND ABOVI OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ] ) ] aMx |8 mx |12 mx|16 mx|No mx AMOUNTS OF ORGANIC 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GraveL, ano | FNE SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MaTERIALS | sawp | SAND | CRAVEL AND SND sos SoiLs vy _ 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
VA . ROCKS, MOST FELDSPARS AR Al RED, SOME SH AY. ROCK HA .
GEN. RATING EXCELLENT T0 GOOD FAIR T0 POOR FAIR T0 POOR | UNSUITABLE Pu PERCHED WATER, SATURATED ZONE. O WATER BEARING STRaTA e gmnsﬁﬁunojunssn O:AMMEE;DBSLOW'g ANE gzlﬁ;s g?cr?llf;:coalhor ELDOSSSOOi Ssr?abéngl?n AS Ogompansso PARENT MATERIAL
AS SUBGRADE POOR OJlﬂIl— SPRING O SEEP WITH FRESH ROCK FLOOD PLAIN (FPI- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FIELD.
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.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT REFUSA
PRIMARY SOIL TYPE CONSISTENCY 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
IN-VALUE) (TONS/FT?) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 e SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED : RE DIRECT
GENERALLY L0OSE 470 10 SOIL SYMBOL OpT owr TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FI AF) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L FILL (AF) OTHI SRR ATRE SRAC oL F s L B 2 TR :
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 === = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 47108 2.5 10 1.8 Z77=77= INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY [N SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
RY STIFF 10 30 2704 A PIEZOMETER ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VE :ASDI 1*5> 203 I wTrpet ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 68 200 270 UNDERCUT UNCLASSIFIED EXCAVATION - < UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 538 UNSUITABLE WASTE et L B N er o | om0 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
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL CoARSE FINE sILT cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE RoCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) COB) R SAND SAND oL P 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 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE I\ 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 7) - UNIT WEIGHT HARD CAN BE EXCAVATED [N SMALL CHIPS TO PEICES 1INCH 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | gyr _ pr ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF 4 PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIOUID: VERY WET. USUALLY AR A A S 7 Buk PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
(SAT. FROM BELOW ThE SROUND WatER TeaLe | & o LOID RaTIO SD. - SAND. SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
: F - FINE SL. - SILT, SILTY ST - SHELBY TUBE SOFT R MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL _ L LIGUID LIMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK ’
PLASTIC g : 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) ¢ FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
fin ATTAIN OPTIMUM MOISTURE . BENCH MARK: SEE NOTES
PLL | PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
OM L OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [ come-asc [J car erts automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NOTES:
- DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE [[] e conTiNuous FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
CME-55 & HOLLOW AUGERS TNDURATION BYI5-104 AT STA.I9+10.95 -Y2NBL- I58'LT (841,930 FT.N., 1,653,75FT.E.)
PLASTICITY []s IR ELEVATION: 789.85 FEET
PLASTICITY INDEX (PD) DRY STRENGTH [] cme-ss0 [] wero Facep Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE,ETC. | (;2579AA-II AT STA. 23+80.13 -Y2NBL- I02'RT (841,52IFT.N., 1,654,095 FT.E.)
NON PLASTIC 0-5 VERY LOW [] Tunc.-caRBIOE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS: ELEVATION: 826.75 FEET
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sear TEST [ casivs [] v ovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. GRATE AT STA.30+88.29 -Y2SBL- 97'RT (841,439 FT.N..1.653.953 FT.E.)
MODERATELY PLASTIC 16-25 MEDIUM POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: ELEVATION: 80195 FEET
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] rricone *STEEL TEETH BREAKS EASILY WHEN HIT WITH HAMMER,
I HAND AUGER
COLOR 0 TRICONE __ -1/ * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:

Uoooo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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SILTY COARSE TD FINE SAND:AND CLAYEY COARSE TO | . ; Pl ;
830 FINE _SAND WITH TRACE MICA. _””mwﬂﬂﬂmiﬁﬂﬂﬂmwgﬁ%éé,E%?Emw”””mw”””mg”””mwﬂﬂﬂﬂwﬂﬂﬂmwﬂﬂgéiinI””4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 830
ROADWAY EMBANKMENT : 28" RT | i .
MOIST,MEDIUM STIFF TO STIFF,GRAY, BROWN, | | (9O—L |
RED,AND ORANGE,COARSE TO \FINE SANDY GLAY,FINE SANDY 3 | L ;
SILT AND SILTY CLAY WITH TRACE MICA AND TRACE CLAY. fom_ | e ;
SEAMS | | | (e E P
820 (C)ALLWIAL: i B} | @ /1 _
MOIST,SOFT TO VERY STIFF, GRAY BROWN, ORANGE AND RED, IS : (N
COARSE TO FINE SANDY CLAYAND SILTY CLAY WITH TRACE OF I | A W S
ORGANIC MATTER AND TRACE M/CA MOTTLED | | o R
(D) ALLWVIAL: | | A5 E 1 @
g1g  MOST.MEDUIM DENSE, ORANGEDAND RED, | e | R - 810
CLAYEY CORASE TO FINE SAN. ! O—E . | -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A ! (N o]
RESIDUAL: § 1ER) i S ® o
MOIST TO WET,LDOSE TO VERY DENSE, ORANGE . IR \  BI-B-SBL / Y =
BLACK,WHITE, AND ORANGE ~BROWN, G)—I \ PR / AR :
SILTY 'SAND WITH TRACE TO HIGHLY MICA | ok N gl’ o7 / /@F—§ ©):
RESIDUAL: | b N - NN |
800 MOIST,MEDIUM _STIFF.,BROWN, COMRSE TO | (D—L [ %41@ | § 800
************* FINE “SANDY "SILT "WITH - L/TTLE AT T e (BT /§i \
WEATHERED ROCK: | | 1 N ; N
BROWN.WHIT £, ORANGE - AND BLACK BIOTITE GNE/SS L | | RS
| ' ' N _—
70 =mmmTT ok
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(770 L i
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NCDOT BORE DOUBLE U2579AA_GEO_BRDG_SITE6_GINT.GPJ NC_DOT.GDT 4/2/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 34839.1.7 | TIP U-2579A | COUNTY FORsYTH | GEOLOGIST s. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future I-74) over SR-2699 GROUND WTR (ft)
BORING NO. EB1-A-NBL STATION 19+27 OFFSET 34 ftLT ALIGNMENT -Y2NBL- 0 HR. N/A
COLLARELEV. 8205 ft TOTAL DEPTH 585 ft NORTHING 841,810 EASTING 1,653,719 24 HR. FIAD

WBS 34839.1.7 TIP U-2579AA COUNTY FORSYTH GEOLOGIST S. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future |-74) over SR-2699 GROUND WTR (ft)
BORING NO. B1-A-NBL STATION 20+16 OFFSET 50 ftLT ALIGNMENT -Y2NBL- 0 HR. 10.0
COLLARELEV. 7924 ft TOTAL DEPTH 33.5ft NORTHING 841,792 EASTING 1,653,807 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman START DATE 03/12/19 COMP. DATE 03/12/19 | SURFACE WATERDEPTH N/A

DRILLER R. Toothman START DATE 03/18/19

COMP. DATE 03/18/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH o) SOIL AND ROCK DESCRIPTION
(ft) f (f) | o.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. (ft) ™ () | o.5ft | 0.5ft | 0.5ft | |0 25 50 75 100( | NO.
(ft) i ) A MOI| G | ELEV. (it) DEPTH (ft) (ft) ] A A Mol G
825 | 795 |
-+ o T | 792.4 GROUND SURFACE OAO
T o 7917 + 07 R - ROADWAY EMBANKMENT
820 T : = ' :?82 ROﬁS\(I)VXwEI\iEE;QSIENT 0 0 790 T 8 3 7 T e12° M I Asphalt and ABC Stone (0.0 - 0.7 Foot) /
819.5-F 10 I A T & 22
T 712 15| fg - M Bl s1s0 \_ Asphaltand ABC Stone (0.0- 1.0Foot) [~ ¢ 7890+ 34 L L. v N — rown, Sily Coarse to Fine SAND_ 1™
4 N 818.0 — 23] 4 . @11 - L
8172 1 33 3 3 7\ o ~\ _Brown, Fine Sandy SILT with Little Mica | 1 . /‘ .. \_ Brown and Gray, Fine Sandy CLAY with
1 $ . M Orange and Brown, Silty CLAY with Little 4 - - - - Trace Mica
815 1 | Mica 785 4 h 849 15
1 . 784 .0 84 A Silty Fine to Coarse SAND with Trace Clay
4 q- - - g130 __ __ _ _ __ _ _ _ __ _ __ _ __ _ _ 73 4 2 2 2 J4. . Seams
8122 | 83 . Brown, Coarse to Fine Sandy SILT with 1 I
T 41313 +6_ o M Little Mica T -
810 1 780 1 | ; 799 oo 125
1 d. .. 7790 | 134 [ | Gray and Brown, Silty CLAY with Trace of
4 d- - - go8o _  __ _ _ _ _ ___ _ __ ____ ____ 123 4 1 2 2 &4 - M \_ Organic Matter (Roots)
8072 | 133 = T 3 * o Light Brown, Silty Coarse to Fine SAND 1 \- §_
s 7 . . M s A- L
805 I 775 1 \ ~NY 4o oo o o o oo 7
1 L 7740 | 184 A B Gray, Silty Fine to Coarse SAND
1 N 8030 _ _ _ _ _ _ __ _ ____ ___ _ 17§ 1 6 [ 7 | 4 S M
8022 | 183 I R Coarse to Fine Sandy SILT with Little Mica 1 R
1 2 3 7 - 912. M and Trace Clay Seams 1 S -
800 HR . 770 1 \ 7699 225
1 B 7690 | 234 A RESIDUAL
1 Sl 7980 _ _ _ _ _ _ _ _ _ _ _ —— 225 1 7 01 M1 - *21 .. M Brown, Black and White, Silty Coarse to
7972 | 233 L. Dark Gray, Silty Coarse to Fine SAND with 1 T A Fine SAND
1 4 4 5 _¢9. M Trace Mica 1 I I
795 1 } 765 4 1 7649 o ___ . 215
4 - 7640 | 284 .. WEATHERED ROCK
1 L 7930 . _ _ __ 215 1 100/0.4 . 100/0.49 BIOTITE GNEISS
7922 T 283 oL Orange, Sandy CLAY 1 I
1 5 4 5 9. . M T
790 I \ 760 I N
1 R _\ R 7590 334 e 759.0 334
T R 0 325 T 6070.1 60/0.1 N CRYSTALLINE ROCK
7872 | 333 7 5 Vi o ALLUVI_AL 1 L BIOTITE GNEISS
785 1 b1 M Gray, Clayey Fine SAND 1 - Boring Terminated WITH STANDARD
—+ l -+ I~ PENETRATION TEST REFUSAL at
T - - 375 T+ - Elevation 758.9 ft in CRYSTALLINE ROCK:
pofasat | L || I : = T T Blue and Brown, Silty CLAY, Motled | T C BIOTITE GNEISS
s .@8 M s L
780 =+ A 410 -+ —
1 IRV R I T T T T TORESIDOAL T 1 -
7772 T 433 . . - \_\ N D Gray, Silty Fine to Coarse SAND T C
4 - w 4 L
775 1 T18 1 |
7799::432 Sl I i
T 'I'__'_'_"_ _____ e e e 48.8 T B
70 I 14| 40 |60/0.3 o T WEATHERED ROCK 4 -
-+ - Black and White BIOTITE GNEISS -+ =
7672 T 533 1 N
T 16 | 80 [20/0.1 e 1 L
765 T 100/0.6 T I
7622 T 583 el 58.5 T N
1 00/0. 100/0.2 L Boring Terminated at Elevation 762.0 ft in 1 L
1 - WEATHERED ROCK: BIOTITE GNEISS 1 -




NCDOT BORE DOUBLE U2579AA_GEO_BRDG_SITE6_GINT.GPJ NC_DOT.GDT 4/2/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 34839.1.7 TIP U-2579AA COUNTY FORSYTH GEOLOGIST S. Papke

WBS 34839.1.7 | TIP U-2579A | COUNTY FORsYTH | GEOLOGIST s. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future I-74) over SR-2699 GROUND WTR (ft)
BORING NO. B2-A-NBL STATION 20+29 OFFSET 54 ftLT ALIGNMENT -Y2NBL- 0OHR.  Caved
COLLARELEV. 7927 ft TOTAL DEPTH 13.4 ft NORTHING 841,791 EASTING 1,653,821 24 HR. FIAD

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future |-74) over SR-2699

BORING NO. B2-A2-NBL STATION 20+32 OFFSET 51 ftLT ALIGNMENT -Y2NBL-

COLLARELEV. 7927 ft TOTAL DEPTH 33.8 ft NORTHING 841,787 EASTING 1,653,822

GROUND WTR (ft)
0HR. 11.0
24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman START DATE 03/18/19 COMP. DATE 03/18/19 | SURFACE WATERDEPTH N/A

DRILLER R. Toothman START DATE 03/18/19 COMP. DATE 03/18/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF:)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fF:)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | (O 25 50 75 1001 | NO. | 'moll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft [ 0.5ft | [0 25 50 75 100| | NO. |/ voll &
795 | 795 |
1 [ 7927 GROUND SURFACE 0.9 1 L GROUND SURFACE 0.
D T B e B N N o2 ROADWAY EMBANKMENT e £ T- ROADWAY EMBANKMENT e
790 g S N B BRI w 7002 Asphalt and ABC Stone (0.0 - 0.6 Foot) 25| | 790 + |- - Asphalt and ABC Stone (0.0 - 0.6 Foot) 25
7895°F 32 = ~ 7 7\ __Brown, Silty Fine to Coarse SAND _ )™~ ™ 7] T f ___Brown, Silty Fine to Coarse SAND ___|™~ ™ 7]
] 4 S| R I B> 17 M Brown and Gray, Coarse to Fine Sandy T [ Brown and Gray, Coarse to Fine Sandy
] AT SILT with Trace Mica 1 |. . SILT with Trace Mica
785 b i 2 ____ 15|78 I - w52 7§
1845 82 4 1+ 3 T R N ALLUVIAL T ALLUVIAL
_Tg R T U w Silty, Fine to Coarse SAND with Trace 1 | o Silty, Fine to Coarse SAND with Trace
- Rubber Debris 1 [ Rubber Debris
780 1 o2 ___ _ ___ _ _ 1251780 T : ) 02 125
1 [ 779.3 Gray, Silty CLAY with Trace of Organic 134 77937F 134 . Gray, Silty CLAY with Trace of Organic
Matter (Roots) / 1 1 1 1 *2 oL M Matter (Roots)
Boring Terminated at Elevation 779.3 ft in 1 .\\. .
ALLUVIAL: SILTY SAND 4 -\
775 I N ms2 o _ __ __ _ _ 11§
NOTE: 774.3 =+ 184 13 21 18 .- - - -~ - - - - - - - - . RE.SIDUAL
Boring terminated due to loss of water 1 T ™ % Y- T T A M White and Gray, Silty Fine to Coarse SAND
during drilling. Boring was offset and T B A T
redrilled as S6_LL_B2-A2. 770 T -k 25
76937 234 =T % WEATHERED ROCK |
:: 60 (40/0.2 }0(-)/0-.7‘ % White, Brown, and Orange BIOTITE
I o ﬂ GNEISS
765 T ’ ;
76437 284 — 7{‘4—
I [0004 - 10g04¢ 7
780 759 3‘-: 334 g 7
T0070. 100048 756.9 338

NOTE:
Auger Probe From 0.0 - 13.4' bgs (See
Boring S6_LL_B2-A for SPT Sampling)

Boring Terminated at Elevation 758.9 ft in
WEATHERED ROCK: BIOTITE GNEISS




NCDOT BORE DOUBLE U2579AA_GEO_BRDG_SITE6_GINT.GPJ NC_DOT.GDT 4/2/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34839.1.7

TIP U-2579AA

COUNTY FORSYTH

GEOLOGIST S. Papke

WBS 34839.1.7 | TIP U-2579A | COUNTY FORsYTH | GEOLOGIST s. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future I-74) over SR-2699 GROUND WTR (ft)
BORING NO. EB2-A-NBL STATION 21+50 OFFSET 33ftLT ALIGNMENT -Y2NBL- 0 HR. N/A
COLLARELEV. 8225 ft TOTAL DEPTH 58.2 ft NORTHING 841,727 EASTING 1,653,925 24 HR. FIAD

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future |-74) over SR-2699 GROUND WTR (ft)
BORING NO. EB1-B-SBL STATION 29+10 OFFSET 28 ftRT ALIGNMENT -Y2SBL- 0 HR. N/A
COLLARELEV. 824.0ft TOTAL DEPTH 68.9 ft NORTHING 841,561 EASTING 1,653,804 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 03/11/19

COMP. DATE 03/11/19

| SURFACE WATERDEPTH N/A

DRILLER R. Toothman

START DATE 03/12/19

COMP. DATE 03/13/19

| SURFACE WATER DEPTH N/A

ELEV| (EiRy [DEPTH|_BLOW COUNT BLOWS PER FOOT sae W/ g SOIL AND ROCK DESCRIPTION ELEV| (EiRy [DEPTH|_BLOW COUNT BLOWS PER FOOT SAMP. o SOIL AND ROCK DESCRIPTION
® | “@ [ @ [osf|osft|osf]||0 25 50 75 100] | NO. | Aol 6 | Erev. oepmay | M| @ | ™ [osf|ost|osi| |0 25 50 75 100| [ NO. | Aoil &
825 B 825 B GROUND SURFACE
824.0 0.0
1 | 8225 GROUND SURFACE 0.0 8230 1.0 L ROADWAY EMBANKMENT 1.0
8215 F 10 T W 215 ROADWAY EMBANKMENT 10 T 816 |8 - - /‘14‘ M %°”°rete adeABC Sts°|'t‘eé°-° - 1-t° FF°°0 /
T 5 4 4 o) - L Concrete (0.0 - 1.0 Foot) [ 8206 + 3.4 - range and Brown, Silty Coarse to Fine
820 8 820.0 25 | 820 ; .
8193°T 32 T 5 5 ‘\L i s~ | Orange, Fine Sandy SILT with Trace Mica |~ — | T 4 4 4 __?{8 — M SAND with Trace Mica
1 N TP Mg (I and Gravel _l 1 - - -
1S 1 L[ Gray, Silty Coarse to Fine SAND with Trace 1S . : .. 75
815 T : ,/' o IC 815.0 Mica and Gravel 75| | 815 AL FBI o N ~ OrangeioBrown, Coarse fo Fine Sandy ~ '}
814.4~T 8.1 3 3 3 7 = T Orange, Coarse o Fine Sandy SILT with | -T 8 M SILT with Trace Clay Seams
+ g - - M , | ¢ 4 I SN
1 *6_ .. t Little Mica 1 ll ..
1 AT L 1 o e o123
810 w0aa-t 111 \ E.‘;, g0 ______ 1l |80 8107__ 133 = = T |7 " Brown, Clayey Coarse to Fine SAND
+ 4 4 5 I M Orange to Gra_y, Silty Coarse to Fine SAND 1 _f -
1 @9 . ||: with Trace Mica, Gravel and Clay Seams 1 |- -
T B T | 865> _ __ _ _ __ _ _ __ _ __ _____ _ 173
805 T T t 805 [—805.7 183 [ Brown, Silty Coarse to Fine SAND with
804 4T 181 | FS - 3 1 2 LE M Trace Clay Seams
T 3 4 4 95 M |_:-'::' T [
1 4 t 8007 & 233 \\ :
800 1 o 800 T N
799 4T 231 I t T a1 ]e L 1 M
I 213 e ML T A
795 T ;l - P4 7950 275 | 795 H[25.7 283 5 5 g L Gray to Orange, Coarse to Fine Sandy SILT
794 47T 28 1 5 5 3 ‘l . " ||: T 7 7 Orange, Fine Sandy SILT with Litlle Mica | T - *1@ M with Trace Clay Seams
4 5. . . 4 Y
T -\\ - - ‘E T - -// - - 325
+ R 2 7907 + 333 L T e AT N E I N\ T ALLUVIAL ~ ~ ~ ~ — — 77
790 78947 33.1 \\ R ALLUVIAL — — — — — — 325 | 790 -T 3 3 5 —,/8 M Gray and Brown to Orange and Red, Fine
+ 4 8 12 T 20 M \' Light Blue, Silty CLAY T - |- - Sandy CLAY with Trace of Organic Matter
T - '/ \' ’ T ) |- - (Roots) and 2" Sand Seam, Mottled
785 I -] §' 7850 o ars||7es I FI L] "
784 47T 381 T | Gray and Orange, Fine Sandy CLAY 4 _-‘-8 -
1 4 4 7 ) (11 ) M NG 1 o
4 - e - \_ 4 I .
+ -\ - - 7807 + 433 -} -
780 1 AY 7800 o ______ 45|70 . 3 7 5
e P T s N RESIDUAL T L M
1 . 921 . M Brown and Black, Silty Coarse to Fine 1 .\ . .
1 T SAND with Some Mica 1 S\. ) 475
+ -1 - 7757 + 483 AN T T T T T T TTRESIDUAL T T T T T
e 774 47T 481 == =350 ] 773.9 18.6 175 T 13 13 8 &21 M Orange and White, Silty Fine to Coarse
T .4 TR e e | e e e e e - - T R P Tt SAND with Trace to Some Mica
1 . Sk 309/0;9T Broun, Batk, and Wimie BIOTITE GNEISS I Lo
+ R 7707 + 533 o~ -
770 770 ~
76947 531 T 15| 30 [ 48 W78 M
T 100/0.4 -  100/0.4 T - - N
4 I S 4 N
4 4 N //. .
+ 7657 + 583 N P
765 | Jeaat 581 o —764.4 sa1| (02 - 21 | 23 | 24 ?’47 M
T 60/0.1 60/0.1 CRYSTALLINE ROCK T core
T - BIOTITE GNEISS T . L . 625
1 B Boring Terminated WITH STANDARD 1 e Rt B el e — — 25
I r PENETRATION TEST REFUSAL at 760 00177633 27 73002 + B WEWHFRI;EIB'IB.I?(E:KGNEISS
1 i Elevation 764.3 ft in CRYSTALLINE ROCK: 1 _100/0.7 rown an e
4 L BIOTITE GNEISS 1 e .
+ - 7557 + 683 R
68.9
T B T 7043001 100/0.6® r Boring Terminated at Elevation 755.1 ft in
1 | 1 | WEATHERED ROCK: BIOTITE GNEISS




GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34839.1.7 | TIP U-2579A | COUNTY FORsYTH | GEOLOGIST s. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future I-74) over SR-2699 GROUND WTR (ft)
BORING NO. B1-B-SBL STATION 30+16 OFFSET 51 ft RT ALIGNMENT -Y2SBL- 0 HR. N/A
COLLARELEV. 800.5 ft TOTAL DEPTH 48.6 ft NORTHING 841,506 EASTING 1,653,898 24 HR. FIAD

WBS 34839.1.7 TIP U-2579AA COUNTY FORSYTH GEOLOGIST S. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future |-74) over SR-2699 GROUND WTR (ft)
BORING NO. B2-B-SBL STATION 30+37 OFFSET 55 ft RT ALIGNMENT -Y2SBL- 0 HR. 11.0
COLLARELEV. 801.0ft TOTAL DEPTH 43.8 ft NORTHING 841,496 EASTING 1,653,917 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER R. Toothman START DATE 03/19/19 COMP. DATE 03/19/19 | SURFACE WATERDEPTH N/A

DRILLER R. Toothman START DATE 03/14/19

COMP. DATE 03/14/19

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE U2579AA_GEO_BRDG_SITE6_GINT.GPJ NC_DOT.GDT 4/2/19

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fF;)TH SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. moll G | ELEv. () DEPTH (f) (ft) 0.5ft | 0.5ft [ 0.5ft | |0 2|5 5|0 7|5 100
805 | 805 |
T r T [ 801.0 GROUND SURFACE 0.0
800 | 8000 65 . - 8308 GROUND SURFACE 89l | soo | 8004 UG T 8004 ROADWAY EMBANKMENT oA
31 8 | 8 ! M C ROADWAY EMBANKMENT T e ql7 B s" \  Asphalt and ABC Stone (0.0 - 0.6 Foot)
T SRl 2N R BRI R Y 708, Asphalt and ABC Stone (0.0 - 0.5 Foot) | 05 T S N R
7973 T 3.2 T 5 - A I A R [~ 71 Orange and Gray, Coarse to Fine Sandy |~ ~ ] e 3 6 6 S \: Brown, Orange and Gray, Coarse to Fine
Il . $12 MONY - CLAy_ _ _ _ __ o Il . *12- N "~ 'sandy CLAY, Mottled
795 4+ | N ALLUVIAL 795 4 N
41 R = Orange and Red, Coarse to Fine Sandy 4 ST »
7923 T 82 -1 BA______ G CLAY _ o~ 7926 + 84 e N
+ 7 5 3 - ; - M 3+ Orange and Gray, Clayey Coarse to Fine T 3 4 5 - &9 - \-
790 I - '_ SAND 790 I S §
1 - L 1 SN N
788.0 12.5 3
7873 T 132 ’ - = U 7876:: 134 = - - ‘ RESIQUAL i
1 4 4 4 .*8 B w | Orange, Black and White, Silty Coarse to i L *14. Orangeéc/)_\ﬁg)v\xlri}hs_ll_lrtgéoaﬁg to Fine
785 i ) L Fine SAND 785 i |
7823 T 182 A r 826 7184 4 o 1 e
T T M T i ki
780 I r 780 I \
7773 [ 232 T r 7776 T 234 ) :
=+ 5 v 5 - - lq o M - I 8 | 15 | 13 s
775 1 \ C 775 1 N
1 ‘.\ | 1 PR .. \\. .
772 ’3 T 28 2 - - - - - - - - - - - - - - - - I~ 772 6 T 28 4 - - - - - - - \ -
T [ IE I BT N I | ¥ S I I MR i el I I xS
770 I '~ r 770 I \
1 No - - - | 1 R T B
4 e TN L 4 [ A R
7673 T 332 N 7676 T 334
T SN IR AN I DOREE BRREE BRI Yol M I A I | S R i
765 I [ 765 I '
1 | I | 1 Sy
I [ 7630 _ _ __ _____________ 3 U P J
7623 1 382 S 7/ WEATHERED ROCK T =1 60 12002 I D 762.1 389
760 T 50 [50/0.4 " Jo0i0.g® % Orange, Black and White BIOTITE GNEISS . T ' LT o0 WEARTHERED ROCK
I A I BIOTITE GNEI
7573 T 432 ,": 576 434 4o SRR LR IR N ¥ 757.2 43.8
T 25 | 50 [50/0.1 oo A T e 100/0.4 C Boring Terminated at Elevation 757.2 ftin
755 I 100/0.6® ;, I [ WEATHERED ROCK: BIOTITE GNEISS
T 7 T B
7523 T 482 T Z 186 1 C
0070. — i ‘ . . . . : T o
1 : - | Boring Terminated at Elevation 751.9 ft in 1 |
I L WEATHERED ROCK: BIOTITE GNEISS 1 L




NCDOT BORE DOUBLE U2579AA_GEO_BRDG_SITE6_GINT.GPJ NC_DOT.GDT 4/2/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34839.1.7 | TIP U-2579A | COUNTY FORsYTH | GEOLOGIST s. Papke

SITE DESCRIPTION Bridge No. 395 & 396 on US-311 (Future I-74) over SR-2699 GROUND WTR (ft)
BORING NO. EB2-B-SBL STATION 31+17 OFFSET 28 ftRT ALIGNMENT -Y2SBL- 0 HR. N/A
COLLARELEV. 827.9ft TOTAL DEPTH 64.0 ft NORTHING 841,497 EASTING 1,654,001 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE TRI0055 CME-55 87% 03/19/2018

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER R. Toothman

START DATE 03/13/19

COMP. DATE 03/14/19

| SURFACE WATERDEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 s 100] | NO. |/moi G | ELev. @ DEPTH (ft)
830 |
T 827.9 GROUND SURFACE 0.0
8269 1 1.0 L ROADWAY EMBANKMENT 1.0
825 1 4 4 5 . *g . M 825.4 Asphalt and ABC Stone (0.0-1.0Foot) [ 55
8246~ 3.3 ! 7 7\ _ Orange, Coarse to Fine Sandy CLAY |~ ™ 7]
T 2 2 3 (5' b M | Brown, Fine Sandy SILT with Trace Mica
41 A - 819 _ _ _ o ____ e0
1 AN Brown, Silty CLAY
820 | g1974 82 \ L
T 3 5 6 . . = 818.9 9.0
1 . O L Brown, Fine Sandy SILT with Trace Mica
4 - t
815 T i B 8154 _ __ _ _ _ __ __ __ __ 125
8147—= 132 z = 5 T f=T Brown, Silty Coarse to Fine SAND with
T o k) MLt Little Mica
- - - - - I_ :..:._
1 - W
810 T -1 - L[ 8104 17.5
8097 182 T ENE Red and Brown, Fine Sandy CLAY
T T4 [ 7| ¢s- v TN
- ./ - - I_\_
+4 :’ - ||:\_
T - - - 805.4 225
805 | gng7t 239 ! ‘\QZ ————————— ALLOVIAL —— —— —— =7
+ 2 2 2 - - » )
é M \ Brown, Gray and Orange, Fine Sandy
I | N CLAY with Trace Mica
1 A N
800 | 79971 289 \ NG
I 4 4 6 - §1 0" AN
I TN N
795 | 79471 332 N é_— ————————— G ——S——C——————S—Zé
— Light Gray, Silty Cla
I 5 | 7 | 12 .- ‘, 19 AN g y, Silty Clay
I T §
1 A
790 / r7mo4 305
7897 382 5 3 3 RESIDUAL
T (6 c M Brown, Coarse to Fine Sandy SILT with
:: \ Little Mica
1 oM
785 \ gy gy — 7 4]
7847— 432 O < White to Brown and Black, Silty Fine to
T TT®e " T | T 7T W Coarse SAND with Little to Highly Mica
4 \.\\ \. P
780 | 77971 482 SN T >
™~
T o 784‘ - M
-+ - - ./ - - -
775 | 77471 532 !
T 44 |34 | 45 ,/79‘ .- M
1 [
4 I. P
T ommn s 20 | 42 [58002 i 56.7
T ' oo ® WEATHERED ROCK
1 o Black and White BIOTITE GNEISS
765 | 76471 63.2 S - 640
1 - 1001069 N Boring Terminated at Elevation 763.9 ft in
4 L WEATHERED ROCK: BIOTITE GNEISS

SHEET 10



SHEET 11

WBS NO.: 34839.1.7 - TIP NO.: U-2579AA
BRIDGE NO. 395 & 396 ON US 311 (FUTURE I-74) OVER SR 2699
SITE PHOTOGRAPHS

View Looking Southeast along -Y2NBL- from End Bent No. 1 View Looking Southeast along -Y2SBL- from End Bent No. 1
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View Looking South along -Y5- View Looking North along -Y5-
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PROJECT DESCRIPTION WINSTON-SALEM NORTHERN
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SITE DESCRIPTION BRIDGE NO.730 ON -Y2FLYCA- OVER
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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
PURPQSES. 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 TQ 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.

NUTES

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
A. SUTTLE

P. DONNELLY

M. MAGNO

J. GARRICK

INVESTIGATED By ECS SOUTHEAST, LLP

DRAWN BY _IK. DE_MONTBRUN, P.E.

CHECKED BY _ M. WALKO, P.E.

SUBMITTED By _ ECS SOUTHEAST, LLP

DATE _ MAY 2019

Prepared in the Office of:

[ | ECS SOUTHEAST, LLP
1812 CENTER PARK DRIVE, SUITE D
CHARLOTTE, NC 28217
(704) 525-5152 [PHONE]
(704) 357-0023 [FAX]
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-2579AA 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 18@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, 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-7-6

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

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.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

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

ANGUL AR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING "200) (> 357 PASSING "200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. otk CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP al a3 "2 ad [ a5 [ a6 [ a7 | ataz | asns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
' ' N FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb a-2-4|A-25 (5 a3 A6, A7 COMPRESSIBILITY QSEKCTJSFLALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
S &1\:\\10\3 SLIGHTLY COMPRESSIBLE LL < 31 : ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
993935558 NS N
335333 NN MODERATELY COMPRESSIBLE LL = 31-508 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 (SCEP[iIMENTARY RocK |1 : I gigLEEgggthncucx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BV TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACGE.
- I I 0 .
e 150 Mx CRANULAR | )y MK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:2 ?g »T; gg m 15 m 35 MX|35 Mx|35 Mx |35 MX| 36 MN|36 MN|36 MN|35 MN o SoILS e CREDREAR ST Loy &-AY ROCKS OR CUTS MASSIVE ROCK.
% ° ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER IF CRYSTALLINE. %I’ZDLHTEALANGLE 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,
Ll - — |40 Mx| 41 MN |40 Mx |41 MN | 40 Mx| 41 MN |40 M| 41 My SOILS WITH MODERATEL Y ORGANIC 5 - 10z 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR HIGHLY ORGANIC ) 1on i PIGHLY 5% oD ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF 5IP. MEASURED CLOCKWISE FROM NORTH
Pl 6 MX NP {10 MX 10 MX [ 11 MN | 11 MN | 18 MX [ 10 Mx | 10 MN | 11 MY MODERATE HIGHLY g g g OF A CRYSTALLINE NATURE. ) -
ORGANIC R
GROUP INDEX 0 0 4 M| 8 M [12 MX|16 MX|NO MX AMOUNTS OF SOILS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e O B O L Ik TeEie HAS BEEN DISPLACEVENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
USUAL TYPES [STONE FRAGS. \VA4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MaJoR | 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 SAND AND CRAVEL AND SEND SoLs 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
prT— AR T 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 10 GOOD FAIR TO POOR o008 POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O_rmﬂ, SPRING OR SEEP WITH FRESH ROCK. EEE—
PLOF A-7-5 SUBGROUP IS =< LL - 39 ; Pl OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION {FM.) - A MAPPABLE GEQLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FIELD.
CovPACTNESS O RANGE OF STANDARD RANGE OF UNCONFINED s (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/FT*) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 1 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 G‘jg pur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. = |
GRANULAR MEDIUM DENSE 12 10 32 wa ARTIFICIAL FILL () OTHER CONE. PLNE TROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 100 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 36 T0 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 <025 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 IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 .5 w TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES < 1P 8PF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
aLLTTE’;I:ALY MEDI;J:IFSFHFF ;TTDD 185 Z'f TTDD 21.@ INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED T0 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 grols iz A PEzOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
- g% Je ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT % izgb?f:éEIEEaAESXTCEAVMIUN - ﬁ ggEéﬁizéTEEDEuEfﬁuvsquB’E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.0 042 @25 0.075 0.853 SHALLOW 1 UNCLASSIFIED EXCAVATION - " USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED :EEA;IE‘EEDLILGT’S;N Si%z?ggi:”gg HHSE ENATTFEESELDE;DTCEDST- THAT HaS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT RN ACcertasLe DeGRADRBLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. ’
BLDR) OBy R SAND SAND oL o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 2.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA, - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 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 1S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DEscripTion | CSE+ - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(AT FROM BELOW THE GROUND WATER TABLE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
. F - FINE SL. - SILT,SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT FOSS. - FOSSILIFEROUS o elieTLy pe - ook SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pastic | [ . : B FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
H?PNDGE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PL L | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT . . NOTES:
[] cMe-asc [] cuav eits auTomaTIc [ ] MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - @.16 FEET NOlco:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - ©.03 FEET
- DRY - (D) .
ATTAIN OPTIMUM MOISTURE [ oe-so D 6* CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.088 FEET ié‘s‘[wzcz GZROO\;JND SURFACE INFORMATION PROVIDED BY NCDOT ON
, .
8 HOLLOW AUGERS R K
PLASTICITY []s [+ INDURATION
[] cme-s50 [ ] HeRD FACED FINGER BITS FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE,ETC. | SURVEYED BORING LOCATIONS PROVIDED BY VAUGHN & MELTON ON
PLASTICITY INDEX (PD) DRY_STRENGTH [EY APRIL 3. 2019
NON PLASTIC 25 VERY LOW [] TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS; ’
SLIGHTLY PLASTIC 615 SLIGHT [] vene srear TEST 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
EIDGDHELRYMPELLAYSTPILCASTIC . IDSRZSDHE Mi?éiM [] posT HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[ ] PorTaBLE HOIST [] tricone "STEEL TEETH | = g aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] tricone * TUNG.-CARB. [] sounoms moo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIEDRICH D-120 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. 0] 0] EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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NCDOT BORE DOUBLE U-2579AA-BRIDGE 730.GPJ NC_DOT.GDT 5/16/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34839.1.7 | TIP  U-2579AA | COUNTY FORSYTH | GEOLOGIST A. Suttle WBS 34839.1.7 TIP  U-2579AA COUNTY FORSYTH GEOLOGIST A. Suttle

SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to |-40 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to I-40 GROUND WTR (ft)
BORING NO. EB1-A STATION 28+67 OFFSET 7 ftLT ALIGNMENT -Y2FLYCA- 0 HR. N/A| | BORING NO. EB1-B STATION 28+74 OFFSET 15ft RT ALIGNMENT -Y2FLYCA- 0 HR. N/A
COLLARELEV. 847.1ft TOTAL DEPTH 40.5 ft NORTHING 840,712 EASTING 1,660,593 24 HR. 131 COLLARELEV. 845.0 ft TOTAL DEPTH 42.4 ft NORTHING 840,695 EASTING 1,660,609 24 HR. 12.9

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER G. Akins START DATE 03/05/19

COMP. DATE 03/05/19

| SURFACE WATER DEPTH N/A

DRILLER G. Akins START DATE 03/05/19

COMP. DATE 03/05/19

| SURFACE WATER DEPTH N/A

ELEV| ZXRy [DEPTH| BLOW COUNT BLOWS PER FOOT sawp. (W é SOIL AND ROCK DESCRIPTION ELEV| XRy [DEPTH| BLOW COUNT BLOWS PER FOOT SAVP. (; SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeerin] | | @ | @ [ ost | ost | ost | |0 25 50 75 100 | NO. [ Aol o
850 | 845 845.0 GROUND SURFACE 0.0
T i 8450 | U0 [WOH| 2 3 +5_ . RESIDUAL
E L 4 ... Soft to Medium Stiff,
8471 ] 00 847.1 GROUND SURFACE 0.0 8420 ] 30 [ Red-Tan-Brown-Black-Orange-Gray, Fine to
845 T N +4 s N Very St 10 Mo S, NOKr':rE;gBrown 840 T AT | e Coarse Sandy SILT (A-4), with litte mica
436 L 35 L. LET Fine to Coarse Sandy SILT (A-4), with trace 8390 60 [
£ 3 3 2 ‘5- . M t L organics and mica ] 1 1 2 +3 .
8411 ] 60 [ LE 83651 85 1 5 3 ':
840 32 | 2 _* M LB 835 _*5
8386 + 85 R t - [
WOH | WOH | WOH *0 HE |-
. CEir 8BS T 135 | —t— i
835 Lf 830 5
W ILE s34 13.0 -®
833.6 + 135 |- e — e — — — — — —— — | b
WOH| 1 7 .. RESIDUAL e
7 M Very Soft to Very Siff, SN e
(. White-Black-Gray-Tan-Orange, Fine to 7 3 5 |
830 \ Coarse Sandy SILT (A-4), with trace to little 825 05\
8286 7185 | 1 - mica TN
© S| |es M S RN 0 __ __ _______________20
{ 5 15 18 N Dense, White-Gray, Silty Fine to Coarse
825 \ 820 /b33 SAND (A-2-4), with trace mica
823.6 + 235 5 A- - -y
L% e M 4 o0 ___________ )
. \ . 616.5 T 28.5 3 5 7 .. . Stiff, White-Orange-Gray, Fine to Coarse
820 \ 815 éis Sandy SILT (A-4), with some mica
8186 + 285 . . 5 -\-\- .\L. .
N i M Sy 820 _ _ _ _ _ _ ___ ________ 3
: *\ e S N B o b Medium Dense, White-Black-Gray, Silty Fine
815 ‘ o ol B2 ?16 to Coarse SAND (A-2-4), with little mica
8136 + 335 4 o | L " = 7 7 Medium Dense to Dense, White-Biack, Sity | Tl S
21 i -2- i
. «21 Fine to Coarse SAnl:liI(::)a(A 2-4), with trace 8065 + 385 _I__ ____________ e 806.5 385
810 -\ 805 00/0.2 - = 700/0.2 WEATHERED ROCK
N White-Gray (GRANITIC ROCK)
808.6 1 385
9 19 17 R ->3—6- M 8026 T 424 - - - 424
806.6 + 405 D P 806.6 405 60/0.0 60/0.0 Boring Terminated with Standard
60/0.0 60/0.0 Boring Terminated with Standard Penetration Test Refusal at Elevation 802.6

Penetration Test Refusal at Elevation 806.6
ft On Crystalline Rock (GRANITIC ROCK)

|||||||§‘§ﬁ\§:

ft On Crystalline Rock (GRANITIC ROCK)




GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG

NCDOT BORE DOUBLE U-2579AA-BRIDGE 730.GPJ NC_DOT.GDT 5/16/19

WBS 34839.1.7 | TIP U-2579AA | COUNTY FORSYTH | GEOLOGIST A. Suttle WBS 34839.1.7 TIP U-2579AA COUNTY FORSYTH GEOLOGIST A. Suttle
SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to I-40 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to |-40 GROUND WTR (ft)
BORING NO. B1-A STATION 30+36 OFFSET 10ftLT ALIGNMENT -Y2FLYCA- 0 HR. N/A BORING NO. B1-B STATION 30+41 OFFSET 14 ftRT ALIGNMENT -Y2FLYCA- 0 HR. N/A
COLLARELEV. 852.5ft TOTAL DEPTH 504 ft NORTHING 840,797 EASTING 1,660,738 24 HR. 6.7 COLLARELEV. 854.7 ft TOTAL DEPTH 47.7 ft NORTHING 840,780 EASTING 1,660,755 24 HR. 6.8
DRILL RIG/HAMMER EFF./DATE M&WO029 Diedrich D-120 89% 09/07/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE M&WO029 Diedrich D-120 89% 09/07/2018 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER G. Akins START DATE 03/06/19 COMP. DATE 03/06/19 | SURFACE WATER DEPTH N/A DRILLER G. Akins START DATE 03/06/19 COMP. DATE 03/06/19 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moill 6 | Elev. DEPTH (f) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [ /Mol 6
855 | 855 ~ GROUND SURFACE 0.0
T C o T2 4 7 - +1 1- Y ROADWAY EMBANKMENT
8525 T 0.0 I 852.5 GROUND SURFACE 0.0 T EER (RN - Stiff, Gray-Red-Brown, Fine to Coarse Sandy
+ 1 2 6 -ka - YR ROADWAY EMBANKMENT 8512 T 35 B - SILT (A-4)
850 T A L Medium Stiff to Very Stiff, Red-Brown, Fine 850 T 4 6 6 i ‘1? i M t
2490 | 35 A L to Coarse Sandy SILT (A-4), with trace mica T \ h 8492 o __ 55
7 5 10 T > ) M L £ 8487 + 6.0 5 v 0 TN w R Stiff to Very Stiff, Red-Orange-Brown, Clayey
T N ool I A I ol a0 ____ s T o }1_7 YL SILT (A-5), with trace mica
BABS T 60 4 e | D W R Medium Stiff fo Stiff, Red-Brown-Orange, 8462 T 85 g LR
845 4 | @10 ML L Clayey SILT (A-5), with trace organics and 845 ai 3 6 8 +14 M (4 QI/'—
8440 85 .. AR mica T L L
T 2 | 3 | 4 o . M [l I S Livod
I 1 LT I I ey ______ g
840 i 1 Ll B e S B I v iy C RESIDUAL
=4 P 6305 130 —+ @8 M NJ- Medium Stiff, Gray-Orange, Silty CLAY
390 135 5 3 r-. meE T T T T T TRESIDUAL T T ] 1 -] - NG (A-7-5), with trace mica
+ s M - Loose, Orange-Gray, Silty Fine to Coarse T 0 §' 836.7 180
1 l_ A B SAND (A-2-4), with trace organics and mica 8362 T 185 wor— . o - 20L _M_edmm_SFff,_GEy-_OEnEe,_SﬂELKY_ __ 18.0]
835 —+ | l-845 180 835 —+ % M \— (A-7-6), with trace mica
B340 L 185 |t ——{ [ - Very Soft, Gray-Orange, Silty CLAY (A-7-5), T - N
T l‘i' S N L I M with trace mica T - - §' 8317 2.0
1 \- 830 8312 1 235 41— 5 5 170 T 7 7 Medium Stiff, Orange-Black-Brown, Fineto |
830 I X Cgpos I | &7 M Coarse Sandy SILT (A-4), with little mica
829.0 1 235 3 5 9 A Medium Dense, White-Black-Orange, Silty T 1o
T '¥14‘ M Fine to Coarse SAND (A-2-4), with trace to T A
T t , - little mica 8262 T 285 - -
825 I o 825 T 1 2 |5 _'+; : M
8240 | 285 ] ,' ] 1 g
T 3 5 6 - M T : o
T TN 8212 T 335
820 I ~ N 820 I 520 [ond| | b g == WEATHERED ROCK =0
8190 | 335 A 1 . 100/0.9 Tan-White (GRANITIC ROCK)
T 7 | 12 | 15 . ?27 M 1
I 7 1 R I IR PO 867 _ __________ 30
T - e BT T | - FET =T~ "~ e RESIDUAL
815 1 / s45 . ggo 815 £ @19 M Medium Dense, Tan-White, Silty Fine to
8140 + 385 4 - Very Stiff, White-Black-Brown, Fine to T - b Coarse SAND (A-2-4), with little mica
T - @17 M Coarse Sandy SILT (A-4), with little mica T T
T sob 8112 T 435 JA U S i S, 43.5
810 T Ty 810 T 35 [65/0.3 R IR I R WEATHERED ROCK
2000 1 435 - o T T R Tan-White (GRANITIC ROCK)
I ) ?20 M 8070 T 477 2= 477
T -l 1 60/0.0 60/0.0 L Boring Terminated with Standard
805 1 1 | Penetration Test Refusal at Elevation 807.0
LB LR S -l L . N . 8035 490 1 i ft On Crystalline Rock (GRANITIC ROCK)
8021 1 504 ] S S S " 100/0.6! % 802.1 W,EATHERED ROCK 50.4 T I
607/0.0 60/0.0 \_ Orange-White-Brown (GRANITICROCK) /~— | T r
T - Boring Terminated with Standard T L
4 L Penetration Test Refusal at Elevation 802.1 1 K
T B ft On Crystalline Rock (GRANITIC ROCK) T B




GEOTECHNICAL BORING REPORT SHEET 11

BORE LOG

WBS 34839.1.7 | TIP  U-2579AA | COUNTY FORSYTH | GEOLOGIST A. Suttle WBS 34839.1.7 TIP  U-2579AA COUNTY FORSYTH GEOLOGIST A. Suttle

SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to |-40 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to I-40 GROUND WTR (ft)
BORING NO. B2-A STATION 31+86 OFFSET 10ftLT ALIGNMENT -Y2FLYCA- 0 HR. N/A'| | BORING NO. B2-B STATION 31+95 OFFSET 10 ft RT ALIGNMENT -Y2FLYCA- 0 HR. N/A
COLLARELEV. 848.2ft TOTAL DEPTH 53.3 ft NORTHING 840,885 EASTING 1,660,858 24 HR. 9.6 | COLLARELEV. 850.2 ft TOTAL DEPTH 64.8 ft NORTHING 840,876 EASTING 1,660,877 24 HR. Dry

NCDOT BORE DOUBLE U-2579AA-BRIDGE 730.GPJ NC_DOT.GDT 5/16/19

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER G. Akins

START DATE 03/06/19

COMP. DATE 03/06/19

| SURFACE WATER DEPTH N/A

DRILLER G. Akins

START DATE 03/07/19

COMP. DATE 03/07/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t ! ! ! NO. | ol 6 | Eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
850 | 855 |
8482 T 00 r 8482 GROUND SURFACE 0.0 T -
I WOHT 1 3 *4: . RESIDUAL I L
1 \ Soft to Medium Stiff, Orange-White-Brown, 1 L
845 | ggq7-1 35 \ - Fine to Coarse Sandy SILT (A-4), with little 850 | 8502 T 00 850.2 GROUND SURFACE 0.0
T 2 3 5 83 - i mica T WOH| 1 4 *5_ - M RESIDUAL
1 &5 1 v Soft to Medium Stiff, Orange-Black-Brown,
8422 1 60 N 8167 1 35 100 Fine to Coarse Sandy SILT (A-4), with trace
1 2 3 5 ‘ . I 2 3 4 B to little mica
8 3 M
840 | g397-t 85 / L 845 I 4
T 2 2 7 o 844 2 1 6.0 _l .
1 _‘\e_ e C T 2 2| 4 fe' e M
+ SR 8417 + 85
835 | aui7 L 1as N 8352 _ _______________ 130 |8 T T3]3 | e M
— > y 5 - ‘ - B Loose to Dense, Orange-Brown-Tan-White, T ™
1 © @10 - K Silty Fine to Coarse SAND (A-2-4), with little T 1 T
I } - mica mezfuas | L L |
+ S - + S M
830 | gp97-1 185 1 L 835 I +5
T 3 5 [ 7 . *12. i il b
+ SN L 8317 4185 | —— ,' .
+ RO - + - M
825 | gp474 235 | L 830 I L &
I 4 5 9 . .*1 4 L 1 l. .
4 - - - 4 I .
+ - L 8267 235 | |1
+ S - + - M
820 | g197-1 285 S N “ - 825 1 le
I L i I [
+ -\ - L 8217 4 285 | . . -
+ - N - + - M
815 | g1a7-1 335 \ C 820 1 ds\
T 7 12 [ 22 .\’3 . - i 1 . .\ .
T . K T TN 817.2 33.0
T 1 C R B e TN Medium Dense, White-Tan, Sitty Fine to
810 | 50071 2a5 / o 815 I [ 2 M Coarse SAND (A-2-4), with trace mica
7 [ 12 | 4 / 7
T o6 - i il /-
1 . I ) B 8117“ 385 . / . 8—121————————————————_ﬁ3g
T e i T 5 3 v : ‘ T Stiff, Orange-Black-Brown, Fine to Coarse
805 N 810 10 M Sandy SILT (A-4), with some mica
804.7—+ 435 e ——— e 1—804.7 43.5 —+ N
T 10070 . T 1001049 T WEATHERED ROCK 1 N
T c 4 Gray-Tan (GRANITIC ROCK) + SRR (EEE 8072 430
1 i 8067435 L L 1 N y = T ense, Tan-White, Sify Fire to Coarse |
800 | 79971 485 B 805 1 ?34 SAND (A-2-4), with little mica
T 18 | 18 [82/03 C L 1 1
T+ - 100/0.89 - 1 S
+ L azedas || L L
795 | 70950 T 5392 T ol /221 795.0 53.2] | 800 T : +35 : M
1 60/0.1 60/0.1 N CRYSTALLINE ROCK 1 T
I C Tan-White (GRANITIC ROCK) T Tl
-+ - Boring Terminated with Standard 7967 + 535 b 796.2 54.0
I L Penetration Test Refusal at Elevation 794.9 295 1 25 | 72 |28002 St Rkt TTT e ' WEATHERED ROCK '
1 - ft In Crystalline Rock (GRANITIC ROCK) -+ 100/0.7 — Tan-White-Gray (GRANITIC ROCK)
T - 7917 + 585 i
I - 790 I 61 (3902 * 100/0.79 r
+ L 7867 + 635 L
+ L I 19 | 30 [7203 Rt I 645
T ~ - 100/0.8 = Boring Terminated at Elevation 785.4 ft In
T r T B Weathered Rock (GRANITIC ROCK)




NCDOT BORE DOUBLE U-2579AA-BRIDGE 730.GPJ NC_DOT.GDT 5/16/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 34839.1.7 | TIP  U-2579AA | COUNTY FORSYTH | GEOLOGIST A. Suttle WBS 34839.1.7 TIP  U-2579AA COUNTY FORSYTH GEOLOGIST A. Suttle

SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to |-40 GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 730 on -Y2FLYCA- over US 311 from US 311 to I-40 GROUND WTR (ft)
BORING NO. EB2-A STATION 33+39 OFFSET 11ftLT ALIGNMENT -Y2FLYCA- 0 HR. N/A| | BORING NO. EB2-B STATION 33+40 OFFSET 12 ft RT ALIGNMENT -Y2FLYCA- 0 HR. N/A
COLLARELEV. 8529 ft TOTAL DEPTH 70.0 ft NORTHING 840,989 EASTING 1,660,968 24 HR. Dry | [ COLLAR ELEV. 850.5 ft TOTAL DEPTH 47.5 ft NORTHING 840,974 EASTING 1,660,985 24 HR. 9.4

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  M&W029 Diedrich D-120 89% 09/07/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER G. Akins

START DATE 03/08/19

COMP. DATE 03/08/19

| SURFACE WATER DEPTH N/A

DRILLER G. Akins

START DATE 03/08/19

COMP. DATE 03/08/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
(ft) H (f) | o5t | 0.5t | 051 | |0 25 50 75 100 [ No. (ft) H (f) | o5t | 0.5t | 051 | |0 25 50 75 100| [ No.
(ft) | | h MOI| G | ELEV. (i) DEPTH (ft) (ft) | | h MOI| G
855 | 855 |
8529 | 00 [ 852.9 GROUND SURFACE 0.0 1 r
1 1 1 3 + .- M B RESIDUAL 1 L
850 1 .. n Soft to Medium Stiff, Orange-Black-Brown, 850 L8505 T 00 850.5 GROUND SURFACE 0.0
8494+ 35 } | Fine to Coarse Sarlyd?/ SIII_T (A-4), with trace - ] ] > T 3 RESIDUAL
T 1 2 2 *4 s M - to little mica T * s Soft, Orange-Black-Brown, Fine to Coarse
8469 | 60 S i 8470 ] 35 AN 875 | _ _SandySILT (A-4) with tracemica 30
1 1 3 4 *7 L. M | 1 2 3 6 ) *9 . Loose, Tan-Brown, Silty Fine to Coarse
845 845 O S :
a4t as | 8445+ 60 SAND (A-2-4), with little mica
I (2] %: N i EEEIES
1 .. L 8420 | 85 A
I 1 r T 2 [ 3|5 ‘o5 .
840 1 840 4
839.4T 135 : 5 n 1 — - T
1 [ M B 1 1.
T A\ - - 8.0 4135 L+ |} - - Soft to Medium Siff,
835 T v ™ s34 180 | 835 T L CI Orange-Black-White-Brown, Fine to Coarse
8344—T 185 ) 5 - \ == “Medium Danse, Tan-Brown, Silty Fine to. - T ] Sandy SILT (A-4), with trace to little mica
I I 3 M i Coarse SAND (A-2-4), with littie mica I o
1 . | 8320 | 185 . 5 2 | ..
80 | o, T e i 8200 _ _ _ _____________ 20 |83 I b -
I 2 7 5 A | Medium Stiff to Stiff, Tan-White-Brown, Fine 1 'l ..
1 . +10 . M i to Coarse Sandy SILT (A-4), with little mica 1 L
1 R L 8270 | 235 1
T Lo r T 1 3 4 +7 :
825 | 825
82447 285 ' — - t
+ 2 [ 3|5 & M - T -
1 N i 8200 | 285 N
T N i T 2 | 3|5 _+8 :
820 a194+ 335 N 8199 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ 330/ |82 =4
I 5 9 18 I ' | Medium Dense to Very Dense, 1 ..
41 .. ?27 .. M L Tan-Brown-White, Silty Fine to Coarse 41 - -
1 o R n SAND (A-2-4), with trace to little mica 8170 | 335 1 5 5 |- -
815 T : r 815 T h
814.47T 385 — T I
i 6 11 | 14 e M - T o
1 B .. | 8120 | 385 ——— 1 812.0 38.5
1 L T 100/0.3 T 100039 i WEATHERED ROCK
810 8094 435 L 810 1 | Tan-Gray (GRANITIC ROCK)
+ 8 10 | 15 X M - + -
I .o K g0z | 435 i
T Voo B i 11 | 81 [19/0.1 o N
805 X 805 100/0.6®
804.47T 485 Y — —=+ L
T 6 12 20 _‘32 i M K 803.0 475 A 803.0 47.5
1 A B T 60/0.0 60/0.0 B Boring Terminated with Standard
1 .. | 1 L Penetration Test Refusal at Elevation 803.0
800 | _ooa—t eas \ | £ L ft On Crystalline Rock (GRANITIC ROCK)
+ 8 16 | 17 33" M - + -
1 S\ | 1 L
1 SN L 1 L
795 \
79447 585 — T —
+ 0 [ 15 | 26 . \4-1 M - T o
-+ - - \. - -+ -
790 T A i T i
789.47T 635 \ — T —
+ 19 | 22 | 28 & M - + -
I SN K I L
785 T N i T i
784.47T 685 < — T —
26| 37 ] 40 »77 M 782.9 70.0 1 B
4 L Boring Terminated at Elevation 782.9 ft In 4 L
1 L Residual Silty SAND (A-2-4) 1 L




PHOTO 1: VIEW AT END BENT 1 LOOKING UPSTATION
ALONG -Y2FLYCA- TOWARD EB-2

PROJECT REFERENCE NO. | SHEET NO.

U-2579AA 13

SITE PHOTO

BRIDGE NO. 730 ON
-Y2FLYCA- OVER US 311

PHOTO 2: VIEW AT END BENT 1 LOOKING EAST ALONG -Y2-
(EXISTING I-74)

“WOELYBA.

PHOTO 3: VIEW AT END BENT 2 LOOKING DOWNSTATION PHOTO 4: VIEW AT END BENT 2 LOOKING WEST ALONG
ALONG -Y2FLYCA- TOWARD EB-1 -Y2- (EXISTING I-74)






