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SHEET 1A FOR PLAN SHEET

STATE OF NORTH CAROLINA

J DEPARTMENT OF TRANSPORTATION
; DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

STATION PLAN PROFILE XSECT

478+00.00 to 692+32.98  5-19 32-42 94-158

10+00.00 to 54+00.00  20,5,2| 43-44

{0+00.00 to 21+64.89 5 45

10+00.00 to 22+21.40 5 46

10+00.00 to 30+89.92 6,5 47

10+00.00 to 32+81.06 6,5 48

10+00.00 to 29+75.00  22,7,23 49 ==

26+80.00 to [43+00.00 24-27,l6, 50-54 165-169

28-30 PROJ. REFERENCE NOQ. _34839.1.1 (U-2579B)

F.A. PROJ. NA

26+80.00 to [43+00.00 24-27,l6, 55-59 159-164

28-30 COUNTY __FORSYTH

PROJECT DESCRIPTION _WINSTON-SALEM_NORTHERN BELTWAY

(EASTERN SECTION) (FUTURE I-74) FROM US 158 TO

10+00.00 to 95+97.99 14-18 60-65
10+00.00 to 24+20.62 16 66 181-186
10+00.00 to 24+68.05 16 67
10+00.00 to 24+75.27 16 68
[0+00.00 to 41+41.74 15,16,27 69-70 187-189 1—40 BUS /Us 421
10+00.00 to 32+80.8 15,16,28 7
10+00.00 to 86+04.51 15,16,27 72-77
10+00.00 to 40+03.40 17,16,28 78-79
10+00.00 to 33+19.67 17,16,27 80-81
16+00.00 to 33+30.00 27,16 82
54+00.00 to 8I1+25.00  28,29,3i 83-85 I7T0-I76
1+64.89 to 48+21.20 20,5,2 B86-BT
1459.72 to 30+8L57 27,16 88
10+12.91to 38+21.23 31,29,28 83-9I 177-180
10+00.00 to [3+54.72 20 92 190-193

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

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

INVENTORY

NOTE ~ BY HAVING REOUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

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

STATE | _ STATE PROJECT NO. siEET | TOTAL
N.C. U-2579B 1 [/93
STATE PROINO. F.A.PROJ.NO. DESCRIPTION
34839.1.1 NA B.E.

RW & UTiL,

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATIQN ON WHICH {T IS BASED WERE MADE
FOR THE PLRPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FEELD BORING L0GS, 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 (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON a
GEOTECHNICAL INTERFRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NDT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHALE. 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 QBSERYED WATER LEVELS DR S0IL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
MNYESTIGATIONS ARE AS RECORDED AT THE TIME OF THE tNVESTIGATIOM. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATLRES, PRECIPITATION, AND WIND, AS WELL AS QTHER 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 PURPDSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DDES 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 HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATEO IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.C. MURRAY

J.E. ESTEP
HKWISE

INVESTIGATED BY_R.Q. CALLAWAY

CHECKED BY__ C.B. LITTLE
susMmITTED BY_ C.B. LITTLE
DATE AUGUST 2008
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TYPE OF WORK: WIDENING, GRADING, PAVING, DRAINAGE, SIGNING, SIGNALS,
CULVERTS AND STRUCTURES.
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NORTH CAROLINA DEPARTMENT

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

OF TRANSPORTATION

SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34839.LI1(U-2579B) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SDIL IS CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIOATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YJELD LESS THAN

100 BLOWS PER FODT ACCORDING TD STANDARD PENETRATION TEST (AASHTD T2@B, ASTM D-158B). SDIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, ANO DTHER PERTINENT FACTORS SUCH
AS MINERALDGICAL COMPDSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

_WELL GRADED - INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM, ~ INDICATES THAT SOIL PARTICLES ARE ALL APPRDXIMATELY THE SAME SIZE. (ALSO
PODRLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD DR MORE SIZES.

ANGULARITY OF GRAINS

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

ROCK LINE INDICATES THE LEVEL AT WHICH NON-CDASTAL PLAIN MATERIAL WOULD YIELO SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN Bt FODT PER 68 BLOWS.
IN NON-CDASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SDIL AND ROCK 1S OFTEN REPRESENTER BY A ZONE

THE ANGULARITY DR RDUNDNESS OF SDIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

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

ARGILLACEDUS - APPLIED TD ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITIDN, AS SHALE, SLATE, ETC.

DESCRIPTIDNS MAY INCLUDE COLDR DR COLDR COMBINATIONS (TAN, RED, YELLDW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, OARK, STREAKED, ETC. ARE USED TD DESCRIBE APPEARANCE.

L]
[[] vene swear TEST
O

EXTREMELY INOURATED

SHARP HAMMER BLOWS REOUIRED TD BREAK SAMPLE;

SAMPLE BREAKS ACROSS GRAINS.

v SUBANGULAR, SUBROUNDED, DR ROUNDED. WEATHERED NON-CDASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY STIFF,GRAYSITY (LAY, KOS WITH WTERBEDDED FIE SAVND LAERS.NEMLY PLISTE, A76 ROCK (WR) BLOWS PER FOOT IF TESTED. GRTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE T RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALGGICAL COMPOSITION P FINE 7O COARSE GRATN TENEOUS AND TETANGRPHIC FOCK THAT T MHICH IT 1S ENCOUNTERED, BUT WiICH ODES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS Ok R WDULO YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) 1> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS ICALC,) - SOILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A-1 A-3 A-2 A-4 [A-6 [ A6 A7] a1 a2 | A4 A5 COMPRESSIBILITY RBE!}-(CN&LALL]NE SEDIMENTARY RDCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg |LOLLUVIUM - RDCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY DN SLOPE DR AT BOTTOM
CLASS. |A-i-alA-1-b A-2-4[a-2-5(A-2-6|A-2-7] e A-3 A-6, A-7 SLIGHTLY COMPRESSIBLE LIDUID LIMIT LESS THAN 31 — : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
cosapoeD v 3 S MDDERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN COASTAL PLAIN GEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD RY (REC.)- TOTAL £COVERED R v
SYMBOL  B8BadB50e RN HIGHLY COMPRESSIBLE (10UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TDTAL
p88o8sssad \ o ) L I LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING OIKE - A TABLLAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
" 10 58 MX GRANULAR| () Ay ;1¥5$» ORGANIC_ MATERIAL GRANULAR  SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
=48 |30 Mx|5e MX|5! MN SOILS A SOILS SOlLS UTHER MATERIAL R CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER -
= 208 |15 HX |25 Mx|18 MX[a5 ux|35 Mx|35 X35 Mil3s v |36 H|o mmos v soiLs TRACE OF ORGANIC MATTER 2 - 3% 3 - 8% TRACE 1- 10 FRESH R e e, o ) PE. THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATLRE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5¢ 5 - 12% LITILE 10 - 28% ! .
Louio LIkt 40 Mx|41 My 40 Mx|41 M (40 Mx |41 v 40 MX{ 4T spILs WITH MDDERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35Y VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINEO, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP_QIRECTION (DIP AZIMUTH) - THE OIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | B MX NP (19 MX |1 MX[11 MN (11 MN (10 MX |18 MXJILMN [H BN LITTLE OR HiGHLy | HIGHLY ORGANIC S10% y20% HIGHL Y a5Y AND ABOVE v SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASUREOD CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX [ [] [} MOOERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
Anx | 8wt mcpe e B ounTs oF ggffg c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO “GIDES RELATIVE T0 DNE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL TYPES|STONE FRAGS. . o | o v DR cLAYEY sty | cLavey ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SL1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
OF MAJOR |BRAVEL, AND A CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MaERILS | sao  [SAND| CRAVEL AND SAND | SOILS. | SOLLS MATTER A A STATIC WATER LEVEL AFTER _24_ HOURS
CEN RATHG AV MDDERATE SIGNIFICANT PORTIDONS DF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
y FAIR TD PW PERCHED WATER, SATURATEQ ZONE, OR WATER BEARING STRATA *00.) GRANITOIO ROCKS, MDST FELOSPARS ARE OULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT TD 600D FAIR TO POOR POOR PDOR | UNSUITABLE ' DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE W PRING R SEEP WITH FRESH ROCK FLOOD PLAIN (FP)~ LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRIN ) THE STREAM.
PIOF A-7-5 SUBGROUP IS = LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR _DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ)- A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
y . 5 THE FIELO.
RANGE OF STANDARD RANGE OF UNCONFINED 1 (MDD. SEV.)  AND CAN BE EXCAVATED WITH A GEDLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. .
PRIMARY SOIL TYPE CDE‘EQSS"TEEECER PENETRATION RESISTENCE| ~ COMPRESSIVE gRENGTH ctll?g\l&nLEr;Eégr;!;TgrlTD NlRE) @ Fon TEST soRING $ Lsslngg“mﬁ IF_TESTED, WOULD VIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS DCCURRED.
(N-VALUE) TONS/FR ) IF TESTED. WOULD YIELD SPT REFUSAL
: SEVERE ALL RDCK EXCEPT DUARTZ DISCOLDRED DR STAINED.ROCK FABRIC CLEAR AND EVIOENT BUT REOUCED B .
BENERALLY VERY LDDSE “ SOIL SYMBOL P euser sorms O~ sPTN-vallE | seva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 10 SOME ILfS[’GfATE:ﬁf“E';iE;ITKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
GRANULAR LOOSE 4 70 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, :
MATERIAL MEOIUM DENSE 12 T0 30 . N/A ARTIFICIAL FILL (AF) OTHER {} CORE BORING @E)— SPT REFUSAL IF_TESTED, YIELDS SPT N VAL BPE LENS - A BODY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS,
(NDN-COHESIVE) VERDENSENSE 32 T0 5@ THAN RDADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT DUARTZ OISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOLILED (MDT.)- JRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>58¢ — — F SOIL BOUNDAR ™ MONITORING WELL W SEV) THE MASS 1S EFFECTIVELY REDUCED TO SDIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOO ORAINAGE.
VERY SOFT @ prp NFERRED SOIL BOUNDARY REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT DNLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NDRMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
y ~ X
GENERALLY SOFT 2704 @.25 10 0.50 =77=77= INFERRED ROCK LINE A PIEZDMETER VESTIGES OF THE DRIGINAL RDCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM
iLLTTE}EII},?_Y ME'SJ%J?F STIFF ; $3 55 @5 10 1.0 INSTALL ATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL (RES,) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- 19
(COHESIVE) VERY STIFF 15 T0 38 PR Tt ALLOVIAL SOIL BOUNDARY O ]s'\‘_snr ELE:[%CU:TDH SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE IS ROCK DUALITY DESIGNATION (ROD) - A MEASURE DF ROCK OUALITY OESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 26/025 OIP & OIP DIRECTION OF ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO DR'GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @) CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SDIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 40 [17) 200 270 ® SOUNDING ROD SEVERAL HARO BLOWS OF THE GEDLDGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 208 942 0825 0.075 0.053 SILL - AN INTRUSIVE BOOY OF IGNEDUS ROCK OF APPRDXIMATELY UNIFDRM THICKNESS AND
ABBREVIATIONS HARD CAN BE ASCR“TCHE“ BY KNIFE DR PICK DNLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBRLE GRAVEL ngﬁgE };1;;% SILT LAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST TD DETACH HAND SPECIMEN. 0 THE BEODING DR SCHISTOSITY OF THE INTRUDEQ ROCKS.
(BLOR) e GRY oo Saro e oL BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE DR PICK, GDUGES DR GRODVES TD 025 INCHES OEEP CaN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
PR — - py 2 — Py CL. - cLAY MOD. - MDDERATEL Y Y~ UNIT WEIGHT HARD ::c:\ég;[;éyem:g BLDW DF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED T FLANE
A 2.0 . X .02 _ N e X
CPT - CONE PENETRATIDN TEST NP - NON PLASTIC "2~ DRY UNIT WEIGHT STANDARD_PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N DR BPF) OF
se m ® S CSE. - COARSE DRG. - DRGANIC MEDIUM CAN BE GRODVED OR GOUGEQ 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK: POINT. A 140 LB. HAMMER FALLING 30 INCHES REDUIRED TD PRODUCE A PENETRATION OF 1 FDDT INTO SOIL WITH
OMT - DILATDMETER TEST PMT - PRESSUREMETER TEST LE_ABBREVIATIONS HARD CAN BE EXCAYATEO IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE -
SOIL MOISTURE - RRELA ) A 2 INCH DUTSIDE OIAMETER SPLIT SPDON SAMPLER, SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
OPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK POINT OF A GEDLOGIST'S PICK. THAN ©.1 FOOT PER 5@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MDISTURE DESCRIPTION | e - vOID RATIO S0. - SAND, SANDY S5 - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE DR PICK. CAN BE EXCAVATEO IN FRAGMENTS ) :
(ATTERBERG LIMITS) OESCRIPTION F - FINE SL. ~ SILT, SILTY ST - SHELBY TUBE FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECDVERED DIVIDED BY TOTAL LENGTH
- SATURATEO - USUALLY LIOUIO; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SAT. FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH STRATA ROCK QUALITY OESIGNATION (SROD) - A MEASURE OF ROCK DUALITY DESCRIBED BY
L LIOUID LIMIT ) FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE 1N THICKNESS CaN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH DF ROCK SEGMENTS WITHIN A STRATUM EQUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE
etastie [T HL, ~ HIGHLY v - VERY RATID PINGERRIL TOTAL LENGTH DF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISDLIO; REOUIRES DRYING TD - I0PSDM. (ISJ - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER,
RonoE T WET - o ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING _____
PLASTIC LIMIT THICKNESS
- X s HAMMER TYPE: IERM SPACING BENCH MARK:
DRILL UNITS: ADVANCING TDDLS: VERY w0 WORE w10 FEET VERY THICKLY BEODED S 4 FEET
om_| OPTIMUM MOISTURE - MOIST - ™) SOLID; AT OR NEAR OPTIMUM MDISTURE 0 automaTIc [ ] MANUAL o sort ;B’?—'NEET FE THICKLY BEDDEOD 15 - 4 FEET
SL_|. SHRINKAGE LIMIT [] moeiee &- CLAY BITS MODERATELY CLDSE 110 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: FT.
T . VERY THINLY BEOQED .03 - 0.06 FEET
_oRY - @ REDUIRES ADDITIONAL WATER TO 0 6 CONTINUDUS FLIGHT AUGER CORE SIZE: \CllégsEcLDSE Eg:s?Hi\NFEEElTS ceer THIOKLY LAMINATED 0.008 - .03 FEET NOTES:
ATTAIN DPTIMUM MOISTURE BK-51 8'HOLLOW AUGERS B i THINLY LAMINATED < 8,008 FEET STRATIGRAPHY SHOWN ON THE PROFILES IS FROM BORING TO BORING.
INDURATION
PLASTICITY L ove-aoc L vavo aceo riveen orrs L FDR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC THE ROCK LINE ON CROSS-SECTIONS IS CUT AT THE SECTION.
PLASTICITY INDEX (PD) ORY STRENGTH UNG.-CARBIOE INSERTS M KS, INDURAT THE: HARDENIN HE M +HEAT, nETC SOIL STRATIGRAPHY ON CROSS-SECTIONS IS FROM THE BORING.
NDNPLASTIC 25 VERY LOW CME-550 [+ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 515 SLIGHT [] case ] ws aovencer D TOOE GENTLE BLDW BY HAMMER OISINTEGRATES SAMPLE.
MEO. PLASTICITY 16-25 MEDIUM D D )
PORTABLE HODIST TRICONE * STEEL TEETH POST HOLE OIGGER MOOERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HiGH 0] % HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.- CARB.
COLOR Ol SDUNDING ROO INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[:] CORE BIT DIFFICULT TO BREAK WITH HAMMER,
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTL, JR.
GOVERNOR SECRETARY
STATE PROJECT: 34839.1.1 (U-2579B)
FEDERAL PROJECT: N.A.
COUNTY: FORSYTH
DESCRIPTION: WINSTON SALEM NORTHERN BELTWAY (EASTERN SECTION)
(FUTURE I-74) FROM US 158 TO I-40 BUS/US 421
SUBJECT: GEOTECHNICAL REPORT - Inventory
PROJECT DESCRIPTION

The U-2579B project covers the eastern section of the Winston Salem Beltway, (about 20% of the
total circumference). The two largest elements of this section are: 1.) an interchange between the
future 1-74 and the existing bus I-40, and 2.) approximately 4 miles of 6 lane interstate new
construction. Besides these elements, a smaller interchange, numerous bridges, and widening of Busl-
40 with associated retaining walls, etcetera, is included.

The —L- line appears to be on more fill than cut, but the profile is constrained by a railroad crossing
and the grade separation with -Y4-, (Bus I-40). Most of the soil is low plasticity soil, A-2, with far
lesser amounts of A-7 clayey soil, mostly from the surface. In places A-5 or A-4 appear as a transition
layer.

The field investigation was conducted from July 7, 2007 to November 2007, using a CME-550 drill
machine with an automatic hammer. Standard Penetration Tests, (SPT), were performed through
hollow stem augers at selected locations. Additional borings that test proposed retaining wall
foundations were completed and are posted on the plans and profiles. Representative soil samples
were collected and forwarded to the Materials and Tests Unit laboratory for soil quality analysis,
moisture content and ASTM classification. All available drill-holes are plotted on the plan view and
also appear projected into the profiles. Additional borings that test proposed retaining wall foundations
were completed and are posted on the plans and profiles.

The following alignments, totaling 24.92 miles, were investigated.

Alignment Station to Station Length Feet
-L- 478+00.00 692432 98 21,432.98
-SRR- 10+00.00 574+26.59 4,726.59
-Y1- 10+00.00 54+00.00 4,400.
-Y1DET- 10+00.00 49+80.00 3,980.
-Y1LPA- 10+00.00 22+03.90 1,203.9
-Y1LPD- 10+00.00 22+06.41 1206.41
-Y1RPA- 10+00.00 22+60.41 1260.41
-Y1RPD- 10+00.00 33+20.22 2320.22
-Y2- 11+81.19 29+75.00 1794,
-Y2A- 10+00.00 25+99.82 1599.82
-Y3- 10+00.00 42+00.00 3200.
-Y4- 10+00.00 150+22.89 14022.89
-Y4CD- 10+00.00 95+97.99 8597.99
-Y4EB- 10+00.00 150+22.89 14022.89
-Y4LPA- 10+00.00 24+20.62 1420.62
-Y4LPB- 10+00.00 24+68.05 1468.05
-Y4LPD- 10+00.00 24+75.27 1475.27
-Y4RPA- 10+00.00 41+41.74 3141.74
-Y4RPB- 10+00.00 32+80.81 2280.81
-Y4RPBD- 10+00.00 86+04.51 7604.51
-Y4RPC- 10+00.00 40+03.40 3003 .4
-Y4RPD- 10+00.00 33+19.67 2319.67
-Y4WB- 10+00.00 150+22.89 14022.89
-Y5A- 54+00.00 81+25.00 2725,
-YSDET- 10+00.00 32432.54 1232.54
-YS- 16+00.00 45+00.00 2900.
-Y6- 10+00.00 38+31.89 2831.89
-Y7- 10+00.00 13+93.72 393.72
-Y8- 10+00.00 20+02.70 1002.7

ITEMS OF SPECIAL GEOTECHNICAL INTEREST
1.) Retaining Walls 1 — 3 on Y-4:

24.92 miles, or 131,590.9 feet.

Drilling on the highway shoulder found soft embankment and alluvial soil below these walls, with
the water table at or above the planned base of the wall. These walls are currently under review.
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2.) Groundwater:

The 24 hr water level was found above grade in some borings for -L-, -Y1LPA- and —-Y1LPD-
and for -Y1RPA- and —-Y1RPD-. The locations are posted on a table in the Physiography and
Geology section below.

3.) All-weather spring fed seeps or streams:

There are numerous streams, seeps and water crossings within the boundaries of this project.
The locations are posted on a table in the Physiography and Geology section below.

4.) Wet soil.

Wet soil is anticipated adjacent to streams, adjacent to the existing embankments of —Y-4-, and in the
cut sections of ~Y1LPA- ,Y1LPD-, -YIRPA- and —Y1RPD- where the water table is above planned
grade.

5.) Rock within 10’ of grade, or above grade.
Rock was found within 10’ below grade, or above grade on the project. The locations are posted on a
table in the Physiography and Geology section below.

PHYSIOGRAPHY AND GEOLOGY

Physiography

The project is in the Piedmont Physiographic Province, between the Coastal Plain and the Blue Ridge
Provinces. From the Blue Ridge Front to the Fall Line, the Piedmont physiographic province is
characterized as a peneplane. This surface has been uplifted and is now being incised by the re-
energized streams. The ridge tops are the remnants of the original planar surface that is continuous
across the piedmont. The intervening valley floors’ elevations show a lot more variation. The elevation
extremes for —L- appear below. The ridge top elevations cluster around 940 foot elevation. Valley
floor elevations are more erratic. Experience suggests that in the residual soil terrain of the piedmont,
rock is more likely to be in the valleys than the ridge tops.

Elevation Position Station Elevation | Position Station
945 Ridge top 490+50 825 Valley Floor 616+00
870 Valley Floor | 506+00 865 Tributary 623+00
940 Ridge top 516+50 820 Valley Floor 628+00
875 Valley Floor | 527450 935 Ridge top 652+00
940 Ridge top 535+00 840 Valley Floor 667+00
850 Valley Floor | 558+00 910 Ridge top 677+00
950 Ridge top 587+00

An inspection of the table above will find 100’ of elevation difference in a half mile of lateral distance.
Most of the ridges and valleys have a northeast — southwest trend, reflecting the “grain” of the
underlying metamorphic rock. Kemer’s Mill Creek valley, crossed by —L- at station 615+00, is an
expression of this northeast — southwest topographic trend. Smith Creek Valley, crossed at —L-
627+00, runs counter to the dominant fabric with a west — northwest trend. The —L- alignment runs

northwest — southeast from the beginning, (nearly perpendicular to the structural trend) to about —L-
549+00 where it turns to a north — south trend. The other main alignment, -Y4- (I-40) is easterly-
westerly, all the way. Where the alignhment is parallel to the geologic trend, (NE-SW) subsurface
variability can be expected to be lessened. Where the trend of the alignment is normal to the trend of
the geology, subsurface variability should be at a maximum.

Geology

Throughout North Carolina the geologic provinces run northeast — southwest and are divided on the
basis of metamorphic grade or dominant rock type. According to the 1985 Geologic Map of North
America, this project is entirely within the Milton Belt. The Winston-Salem Geologic quadrangle map
does not delineate the Milton Belt, and places Winston Salem within the Charlotte Belt. In either case
it is mapped as micaceous schist and gneiss. The Sauratown Mountains Anticlinorium 1s to the
geologic belt to northwest, and the granitic rock of the Charlotte belt is to the southeast.

Soil Properties

The first subdivision in the classification of soil is naming it as residual, embankment fill, or alluvial soil.
After that the AASHTO classification is partly based on grain size, but is also an attempt to predict the
soil behavior as a construction material.

Residual soil is a product of in-place chemical destruction of the original rock. Chemical
weathering usually reduces rock strength making it more susceptible to erosion, transport, and
removal by natural physical processes. The residual soil thickness is influenced by original rock
type and mechanical erosion. For example, the preliminary boring for the U.S.158 bridge over —L-
at the —L.- 482, elevation 910’ found 70’ of residual soil over rock. The borings at —L- 532+00,
elevation 920, found rock within 20 feet of the surface. The dominant soil type encountered on
the project was low plasticity A-2 micaceous sandy soil, the expected soil derived from weathering
the gneiss and schist of this geologic province. Eventually, weathering processes produce the red
A-7 cap clay that appears on the ridge tops.

Alluvial Soil: Soil grains that have been transported by a natural process, water or wind and
deposited away from their original location forms alluvial soil. This process of transport and
deposition leaves visible layering in the soil defined by a physical characteristic such as color, grain
size, density, or sorting. Alluvial soil was found in this project only associated with floodplain
areas. Generally it was sand, tending toward A-1 to A-2-4, the clays having been winnowed out.

Fill, Roadway Embankment, Artificial Fill Soil: Construction may require addition or excavation
of soil to bring the natural ground surface to the desired elevation. When soil is transported to a
new site and compacted it is fill soil. If it is handled under the standards of the NCDOT, it
becomes Roadway Embankment. If some other entity is responsible for the fill placement, the fill
is classed as Artificial Fill. On this project, particularly -Y4-, new travel lanes will tie-in to existing
roadway embankment material, then extend over residual soil.

Rock Properties

This investigation is concerned with the depth to rock and the areal extent of rock at or above grade.
Rock samples were not collected or analyzed in this investigation. Typically rock from this region is
strongly foliated micaceous schist and gneiss. '
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-Y1LPD- | 13450 Only Boring
All cross sections that contain a boring terminated on rock above grade, are included as part of this -Y1RPA- | 22+50 Single Point
report. The depth to rock indicated by auger refusal is variable in cross section and profile. -Y1LPD- | 24400 Only 1 Measured
-Y4WB- | 40+00 70+00 In Embankment’

Rock was found less than 10’ below grade, or above grade in the following locations, extracted

from an examination of the profile. All-weather spring fed seeps or streams:
The stations in the table below record the location of springs seeps or streams, some which may not
Alignment | Station 10 Station Location have year round flow.
-L- 531+00 540+00
L- 649+00 Single point Line Station Size of stream: eg: 1" order”.
-L- 670+00 682+50 -L- 501+49 | to 2™ order
-YIRPA- | 22+50 Single point -L- 506+26 2" order
-Y4- 29+50 Single point -L- 508+58 | to | 510+75 | 2™ order
-Y4- 39+00 Single point L- 522490 2 rder
-ij- giigg 3700 izg gig: -L- 527+98 2™ order and lake on left.
- - rd . . .
i -L~ ?
Ya- 82100 84150 Left Side L 556+94 557+00 3rd order stream Cross%ng (rTver.) Berge
Y4- 80450 84450 Right Side -L- 559+85 | to | 559+97 | 3™ order stream Crossing (river?) Bridge
-Y4CD- 53475 Single point -L- 569+65 | to | 572+66 | 2" order stream under CL
-Y4CD- 75400 Single point -L- 572+66 |to | 574+00 | Existing Culvert
-Y4CD- 79+50 86+50 Left and Right -L- 604+00 | to | 606+00 | 2™ order stream under leftside fill
-Y4LPA- | 17+00.00 21+00 Left and Right -L- 615+66 |to | 615+97 | 4™ order stream Crossing (river?)
-Y4LPD- | 18+00.00 21430 Left and Right -L- 628+46 628+63 | 3 order stream Crossing (river?)
-Y4RPBD- | 85+50 Single point - 636132 o o der
-Y4RPC- 23400 Single point =
-L- 37+39
“Y4RPD- | 2250 24+00 Below grade II: 23 o 57 2““ °rger e
Y5A- 72450 79+00 CL mostly L to _order dlagona’ erossing
_Y6- 10+00 13400 At grade -L- 663+27 2™ order
-L- 667+05 | to | 667+10 |3 order last -L-
. -Y1DET- | 17+13 1" order
Groundwater Properties ~YIDET- 119450 1% order
. Water was found less than 10’ below grade, or above grade in the following locations -Y1DET- | 26+20 1* order
-YIDET- | 40+36 1" order
Alignment | Station to | Station Location -YIDET- | 40+58 1* order last —Y 1Det-
-L- 490+00 Single point _Y1- 22+69 2 order
—II:_ 2 ;g+g 8 nggie point -Y1- 28+02 1* order
-L- + ingle pomnt ad
-Y1- 41+65 2" ord
L- 538+00 548+00 Above Grade oreer
-L- 682+50 683+50 Below Grade
~Y1- 33400 Bridge Abutment ! Water in I-40 embankment was found during investigation for retaining wall.
“Y1LPA- | 12+50 15450 Above Grade ? A stream without tributaries is first order. Two first order streams converge to make a second order stream. A third

order stream requires two second order streams as tributaries.
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-Y1- 54+52 3™ order trpl bx culvert last —Y1- Y4 64+51 1" order stream in 30” rcp
-Y1LPA- 16+00 |to | 17+00 1* order crosses cut Y4 73+09 1* order stream in 30” rcp
-YILPA- | 17400 |to |2+00 1* order crosses fill to end of Loop Y4 94+46 1* order stream in 24” rcp
-YIRPA- | 11+50 1* order crosses fill Y4 104+80 1* order stream in 30” rcp
-YIRPD- | 18+00 1" order crosses fill Y4 107+49 1* order stream in 24” rcp
-YIRPD- | 11+00 1* order crosses fill Y4 109+41 1* order stream in 18” rcp
-YARPBD | 16+29 |to | 16+86 3 order stream » Y4 131+40 1* order stream in 24” rcp
-YARPBD | 26+45 |to |26+56 3" or 4" order stream
-Y4RPBD | 81+76 1* order stream in culvert GEOTECHNICAL DESCRIPTIVE ANALYSIS
“Y4RPB 25+49 2: order stream.m 307 rep The project is broken into segments that are discussed in the following sections, so that it may
'zjgi ?;izg E 1 o;der stream in 18" rcp be more easily digested. The segments are as follows:
- - to on
-Y4LPB- | 23+60 Il)st order stream in 24” rcp Segment 1: The —L- alignment from —L-~ 478+00 to the end of the project at —L- 692+32,
Y4RMPC | 31400 2" order stream just below pond. including Y alignments, stream crossings and bridges, except Y-4.
Y4ARMPC | 33430 1" order stream in 24” rcp Segment 2: The interchange between -Y4-, (I-40) and (-L-) including ramps, loops and access
Y4ARMPC | 36+09 1* order stream in 18” rcp roads.
st
?{:xg igigg 1“ Z;g:; ZZ::: Eﬂ Segment 3: -Y4-, (I-40) from -Y4-26+80 to -Y4-143+00, separate from interchange.
Y4LPD 10+00 Pond 100’ to left under fill. Segment 1: The —L- alignment from —L- 478+00 to the end of the project at —L- 692+32,
Y41LPD 20+00 Pond 100’ to left under fill.(same one) including Y alignments, stream crossings and bridges, except Y-4.
Y4LPA 10+00 |[to | 13+76 First order creek under fill on rt, then crosses. Physical Description
YARMPA | 16+96 |to | 17+30 3" order creek This segment is 21,432’ long, all new alignment, with the first 7600’ mostly in cut, up to 40’ thick,
Y4RMPA | 37427 2" order creek in 30” RCP then 11,700’ on fill, up to 70’ thick, then 2200’ mostly on cut up to 40’ thick. Rock is
Y4CD 19425 |to | 19436 3" order creek encountered in some of the cut sections, as noted in the table below. There are numerous stream
Y4CD 33+13 |to | 13+28 3" order creek crossings.
Y4CD 40+67 1* order creek - ,
Y4CD 45+19 1* order creek under fill This segment is mapped in plan on sheets 4 through 19, 20 and 21 and profile sheets 32 through
Y4CD 48+15 Pond 100’ left, under fill 44 Cross sections were printed for areas of shallow rock. The —L- alignment begins at station —
Y4CD 690+63 | to | 71427 1% order creek under fill L-478.+OO, elevation. 882 climbs to elevation 922 at station 5.1 0+00, and then de.scends to
Y4CD 1427 110 | 71334 39 order stream, (under fil17) elevation 884 at station —L.-549+00. From there, the road climbs back to elevation 982 at

station 584+34, then drops to elevation 871 at station 621+00. A long climb, including the

Y5 None bridge over I-40 tops out at elevation 924.31 at station 647+00, where the grade drops down to
Y6 None elevation 855, station 675+00. From there, the grade climbs to the end of the project at
Y8 None elevation 891, and station 692+32.98,
Y5A 59+72 1* order stream in 24” rcp Cuts and Fills
YSDET done Alignment Station to | Station Note
Y4 32+83 |to |33+84 1* order in 24” rcp, diagonal rt to left. - 479+00 499+50 Cut, maximum 50’ thick
Y4 40400 |to | 46+01 1* order, under right side fill -L- 499+50 513425 Fill, 20 to 50’ thick
Y4 45+00 |to | 46+29 Triple 8’x9’ box, diagonal left to right. -L- 513+25 520+00 Cut, one hill top.
Y4 46+29 |to | 55+00 Fill indicated over 3™ order stream on rt. Side. -L- 520+00 530+00 Fill 20° to 30” thick
-L- 530+00 554+00 Cut 40’ thick, about half rock
U-2579B
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-L- 554+00 646+50 Fill 60’ to 70’ thick
-L- 646+50 657+50 Cut, 15’ mostly
-L- 657+50 670+50 Fill 30°
-L- 670+50 685+50 Cut 50’ thick, 25% rock
-L- 685+50 690+00 Fill
Geology

This area is not only covered by the state geologic map, but was also included in the 1° x 2°
quadrangle mapping. The mapping shows that the alignment is on Cambrian age metamorphic
rocks of the Charlotte belt, northwest of a Pennsylvanian age granite body that intrudes the
metamorphic rock.

Soil
Most of this project has residual soil at the surface, and most of the proposed excavation
involves residual soil. The distribution of soil type for the 164 samples from —L- is as follows:

alignment | AASHTO class Number / total percent
-L- A-1-b 4 2.4% Coarse Sand
L~ A-2-4 32 19.5% Sand
-L- A-2-5 29 17.7% Silty Sand
-L- A-2-6 2 1.2% Silty Sand with Clay
-L- A-2-7 2 1.2% Silty Clayey Sand
-L- A-4 14 8.5% Silt
-L- A-5 32 19.5% Silt with high LL
L- A6 12 7.3% Clayey Silt
L- A-7-5 27 16.5% Clay
L- A-7-6 10 6.1% Clay
164 99.5%

The relatively low plasticity of the clay yielded a small group of the A-2-6 and the A-2-7
samples. Even in the AASHTO classifications that require a minimum of 36% combined silt
clay fraction, the relatively low PI pushed a lot samples into the A-4 or A-5 classification. No
settlement issues are anticipated from the residual soil beneath the embankments. The alluvial
soil that was encountered adjacent to stream crossings was thin, less than 10’ thick, and either
loose wet sand or very stiff clay.

Rock

Rock was found sporadically on this project. At —L- 490420 a boring was carried to 60’ depth
and did not encounter rock. The soil samples indicate that soil grain size increasing with depth;
clay at the surface, then silt, then sand. From —L-531 to —L- 543 rock is encountered in every
boring, but depth to rock and elevation of rock both vary wildly. A similar occurrence was
found from -L-670, to —L-686. It is sometimes tempting to assume continuity between borings,
as if the layers of the earth were like an onion. This is not the case around Winston Salem.

Groundwater
Static water levels measured in several areas indicate that groundwater will be encountered
during construction of this segment.

alignment Station Grade Elevation | SWT® Elevation

-L- 490+20 896 903

-Y1- 32+85 885 885 = -1.-482+00
-Y1LPA- 13+40 888 900

-Y1LPA- 15+00 892 900

-Y1RMPA 22+50 900 908

-Y1LPD- 13+75 886 896

-Y 1RMPD- 24+00 892 900

-L- 538+00 893 896

-L- 540+00 891 893

-L- 543+00 888 888

-L- 545+50 887 889 Artesian pressure

In the cut from 532+50 to 538 the borings stopped above grade in rock. Water measurements
were not taken. Water may exist at or above grade. From —L- 546+00 to the end of the cut at —
L-553+00, no measurement was taken but water may be present.

All-Weather Spring-Fed Seeps or Streams:

The location of the water features is recorded in a table within the Physiography and Geology

section above. Comments are made here regarding some particular topics.
Pond at —L- 527+00: A pond and small wetland will be covered by a roadway
embankment. A 10 thickness of low plasticity silty sandy clay sediment should not pose any
problems to construction.
Martin Mill Creek at —L- 557+83: The east and west branches of Martin Mill branch
come together within a 500 foot wide flood plain with up to 10’ of alluvial soil cover. PI
and soil type are variable, but most of the feature will be traversed by bridge.
Kemer’s Mill Creek —L-616+00: The drilling found a 7 foot thick alluvial mantle, on rock
at this crossing. The alluvial soil is sandy and non plastic and should pose no challenge to
construction. A
Smith Creek —L-628+50: The alignment crosses a 400’ wide floodplain with a 7 to 10 foot
thick mantle of wet sandy soil. This is the other major creek of the project and shows a
bridge crossing but the design is not finished. The soil should not be a problem.

Segment 2: The interchange between -Y4-, (I-40) and (-L-) including ramps, loops and access
roads, but not the -L- or -Y4- alignments.

Physical Description

This segment of the job is the connecting roads and structures of the new interchange between
existing interstate I-40, and planned interstate I-74. Plan sheets 15, 16, 24, 25, 26, 27, 28, and
profile sheets 60 through 81 cover the segment. Alignments include -Y4CD-, -Y4LPA-, -Y4LPB-

3 SWT: Static Water Table
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, -Y4LPD-, -Y4RPA-, -Y4RPB-, -Y4RPBD-, -Y4RPC-, and, -Y4RPD-. The general function of
these alignments follows.
-Y4CD- (Y4 Connector Distributor), with two northbound lanes, and no southbound lanes, runs
parallel to —L- adjacent to the N. bound left side, and facilitates traffic ingress and egress by the
various —Y4- alignments from N. bound —-L- to E. and W. bound I-40.
At station -Y4CD- 10+00, Y4CD merges into N bound —L-.

At station -Y4CD -26+00, -Y4RMPA-merges into -Y4CD-, (W. bound I1-40 to N. bound —L-).

At station -Y4CD - 45+00, traffic exits to -Y4 LPA-. (N bound -L- to W. bound 1-40).
At station -Y4CD- 46+00, traffic enters ~-Y4CD- from -Y4LPD-, (E. bound I-40 to N. bound -

L),

At station -Y4CD- 71+00, traffic exits to -Y4RPD-, (N. bound —L- to E. bound I-40).
At station -Y4CD- 90+00, traffic bound for 1-40 exits —L-.

Cuts and Fills

Alignment Station to Station Note
-Y4CD- 10+00 51+00 Fill: up to 65’ thick
-Y4CD- 51+00 62+00 Cut: up to 20’ thick
-Y4CD- 62+00 74+00 Fill: up to 30’ thick
-Y4CD- 74+00 90+25 Cut: up to 55’ partially in rock
-Y4CD- 90+25 95+00 Fill: up to 25’ thick
-Y4CD- 95+00 96+00 (end) | Cut: up to 10’ thick
-Y4LPA- 10+00 17+00 Fill: up to 50’ thick
-Y4LPA- 17400 21+50 Cut: rock at grade
-Y4LPB- 10+00 17+75 Fill: up to 55’ thick
-YALPB- 17+75 22+00 Cut: up to 11’ thick
-Y4LPD- 10+00 13+00 Fill: up to 55 thick
-Y4LPD- 14+50 18+00 Fill: up to 15 thick
-Y4LPD- 18+00 21+50 Cut: up to 13’ thick
-YARMPA- 10+00 27+00 Fill: up to 55’ thick
-Y4RMPA- 27+00 41400 (end) | Final Grade within 10’ of Ground Line.
-Y4RMPB- 10+00 15+50 Fill: tapers from 43° t0 0
-Y4RMPB- 15+50 17+75 Cut: within 10’ of grade
-Y4RMPB- 17+75 29+00 Fill:0 to 40’ to 0, some over existing fill
-Y4RMPB- 29+00 32+50 Final grade within 5° of Ground Line.
-Y4RPBD- 10+00 35+00 Fill: 20’ to 60’ to 20’ to 60’ to <10’
-Y4RPBD- 35+00 38+00 Fill: Less than 10’ thick
-Y4RPBD- 38+00 41+00 Fill: 10 thick
-Y4RPBD- 41+00 45+50 Fill: Over I-40 10’ to 45’ to 25 (thick)
-Y4RPBD- 45+50 55+00 Fill: 25’ thick to 50’ thick to 10 thick
1 -Y4RPBD- 43+00 55+00 Bridge?
-Y4RPBD- 55+00 63+00 Fill: 10’ thick to 40’ thick to 0

-Y4RPBD- 63+00 68+00 Cut:0to 10°to O

-Y4RPBD- 68+00 77+50 Fill: 0to 10to 0

-Y4RPBD- 77+50 84+00 Fill; 0 to 15’ (over alluvium) to O

-Y4RPBD- 84+00 86+00 At grade: joins existing 1-40.

-Y4ARPC- 10+00 12+00 Fill: 18’ to 0

-Y4RPC- 12+00 15+00 Cut: 0to 25

-Y4RPC- 15+00 25+00 Cut: 25” + throughout

-Y4RPC- 25+00 29+50 Cut: 25" t0 0

-Y4RPC- 29+50 35+50 Fill: 0t020to 15t0 20t0 O

-Y4RPC- 35+50 40+00 At grade: joins existing 1-40.

-Y4RPD- 10+00 21+50 Fill; 28+00 to 0 (gaining 75’ elev.)

-Y4RPD- 21+50 25+50 Cut: less than 8’

-Y4RPD- 25+50 30+00 Fill: 0t035t0 0

-Y4RPD- 30+00 33+50 Cut: 10’ (joins -Y4RPBD- at end)
Geology

Except for stream crossings, this segment is on residual soil, developed by weathering of
Charlotte Belt gneiss and schist.

Soil
Most of this segment will built on embankment fill over residual soil. No areas of unsuitably
soft or wet soil were found in the borings. Most of the residual soil in the cut sections is silt or

sand. PI values are typically less than 20 and commonly NP. No settlement issues are
anticipated from the residual soil beneath the embankments.

Rock
Quasi continuous bodies of rock in areas to be excavated are shown in the table below:

Alignment Station 10 Station Note
-Y4CD- 79+50 84+50 Above grade, in cut
-Y4LPA- 16+50 21+00 Above grade, in cut

All-Weather Spring-Fed Seeps or Streams:
The location of the water features was recorded in a table within the Physiography and Geology
section above. Comments are made here regarding some particular topics. Alluvium in flood
plain is less than 10’ thick and sandy. .
-Y4RPBD-16+00 17425 Kemer’s Mill Creek  Crosses at old dam site.
6’ deep channel in FP*

-Y4RPBD-17+25 21+00 Kemer’s Mill Creek  300’wide FP, 8’deep channel
-Y4RPBD-25+74 27+12  Smith Creek Bridge
-Y4CD- 32+49 34+19  Smith Creek Bridge
-Y4RMPA-16+44 17+79  Smith Creek Bridge

Segment 3. : -Y4-, (I-40) from -Y4-26+80 to -Y4-143+00, separate from interchange.

* FP = Flood Plain, with presumed alluvial soil.
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Physical Description 33+50 35+50 | Fill New Shldr at rt new lane plus paved shidr, left
-Y4- is existing 1-40. The work includes widening of the Eastbound and Westbound sides, and the 35+50 39+00 | Cut New Shldr at rt new lane plus paved shldr, left
addition of 1 or 2 lanes at the entrance or exit of new ramps connecting to —L-. The widening is 39+00 45+00 | Onfill. | New Shldr at rt new lane plus paved shldr, left
generally symmetrical relative to the 1-40 median. Obviously, if the existing roadway required cut, 45+00 46+50 | Onfill. | New Shidr at rt new lane tapers to 19.5’ + paved shidr,
the new work will be in cut, and existing embankments will require widening with fill. The right 46+50 48+00 | Onfill. | New Shidr at rt new lane tapers to 24’ + paved shldr,
side of of existing —Y4WB- is being eroded in several places by the bordering stream. The plans 48400 52450 | Oncut. | New Shidr at 1t new two new lanes + paved shldr, on left
do not detail how the embankment will be pushed out an additional 22’ 52450 55+00 | Onfill. | New Shidr at rt new two new lanes + paved shldr, on left
Cuts and Fills ‘ 55400 60+50 | On Cut. | New Shidr at rt new two new lanes + paved shldr, on left
-Y4WB- 61+00 63+00 | Onfill |-Y4RPBD- 2 lanes separates to the left, on fill

Station | to | Station | Note Note: Includes paved shoulder. 63+00 66+00 | Onfill. | Y4EB: 2 existing lanes, new shoulders on left and right

27+00 32+00 | Cut New shlder on left, 10’ with cut on right 66+00 75+00 | Onfill. | Y4EB: undercut for left and right shiders

32+00 33400 | Onfill. | New shlder on left, 10> with fill on right 75+00 85+50 | On cut. | Y4EB: undercut for left and right shlders

33+00 38+50 | Cut New shlder left, 10’ with cut on right 85+50 89+00 | Onfill. | Y4LPD, 2 lanes, merges to 1, then with YAEB 2 lanes

38+50 40+00 | Onfill. | New shider left, taper to 22° on fill at right 89+00 92+00 | Onfill | Y4EB, 3 lanes 2 shoulders fill on fill.

40+00 53+00 | Onfill. | New shlder on left, 22’ on fill at right 92+00 100450 | On Cut | Y4EB, 3 lanes 2 shoulders fill on fill.

53+00 56+00 | Onfill. | New shlder on left, taper to 36’ on fill at right . 100+50 104+00 | On Cut | Shidr rt and left, 34d lane tapers out, leaving 2.

56+00 68+50 | Onfill. | New shlder on left, 36” on fill at right 104+00 108+00 | Onfill | Y4RPC approaches Y4, each 2 lanes

69+00 69+00 | Onfill. | New shlder on left, 16’ on fill at right (typo?) 108+00 114+00 | On Cut | YARPC merges to 1 lane then attaches to Y4 = 3 lanes

69+50 72400 | Onfill. | New shlder on left, taper to 49’ on right, (1 Y4 lane + 2 114+00 116+00 | On Cut | Y4EB narrows to two lanes, two shoulders

Y4RPA lanes, plus shoulder. 116+00 117+00 | On Cut | Y4EB 2 lanes, 2 shoulders

72+00 77+00 | Onfill. | New shider left, 1 lanettaper to 12’paved shldr at right 117+00 120+00 | On Fill | Shoulders upgraded

77+00 86+50 | Cutrt. | New shlder left, 1 lane plus paved shoulder; 24’ 120+00 135+00 | On Cut | Shoulders upgraded

86+50 88+00 | Onfill. | New shlder left 1 lane plus paved shlder: 24’. merge 135+00 143+00 | On Fill | Shoulders upgraded

YALPA- 2 lanes squeeze to 1 plus shoulder Geology
88+00 93+00 | Onfill. | New shlder on left, 36’ right side (2 lane plus shldr)

This segment, like the rest of the project, is within the Charlotte Belt metamorphic terrain. The

93+00 94+00 | Onfill. | New shider on left, 12” right side, 1 lane on rt side for metamorphic “grain” runs northeast, southwest, with the direction of maximum variability at 90
Y4LPB degrees to that.
94+00 95+50 | Onfill. | New shlder on left, 1 new lane on right, YALPB widens ]
to 2 lane plus 2 paved shoulders. Soil . . . .
95+50 104100 | Oncut | New shider on left 25’on right, 1 lane+paved shoulder A summary table of the s011.follows below. There is really not much'dlfference betwe:,en the
104400 110450 | Onfill | New shider on left 25°on right, 1 lane+paved shoulder eastbound and westbound sides, so they were not separated. The soil refers to what is below
Y4RPB merging from right. the —Y4- roadway fill
111+00 118+50 | On Cut | New shlder gn It 25’01} rt, 1 lane+ paved shldr. 2 Y4RPB Alignment | Station | to | Station | Note
lanes tol and merge w/ Y4 - —
118+50 121+00 | Onfill | New shlder on left, 2 new lanes on rt + shldr -Y4- 27+00 40+00 Res1d}1a1 SOI}: silty sand. - :
121+00 126+00 | On Cut | New shlder on left, rt tapers to 1 new lane. ~Y4- 40+00 48+00 | Alluvium (5, A7 over A-2-4) over residual soil
126+00 137400 | On Cut | New shlder on left, new lane + shlder on Rt. -Y4- 48+00 49+50 | Rock, EB STde’ AlluVTum, WB s%de
137+00 153400 | On Fill | New shlder on left, new lane on right tapers to nothing, -Y4- 49+50 65+50 | Rock EB side, Alluvium, WB side
undercut for new paved shoulder. -Y4-
_ , ~Y4EB- The —Y4- alignment was part of the earliest sections of I-40 in North Carolina, and was built in
Station | to | Station | Note Note: Includes paved shoulder. the late 1950’s or early 1960’s. In areas of alluvial soil, any settlement is long over. Though
27+00 31450 | Cut New shider at right, New paved shidr on left tapers to areas of erosion from water sheeting off the pavement and down embankment slopes were seen,
new lane on left + 10’ paved shldr plus 6:1 slope .
31450 33+50 | Cut. New Shldr at rt new lane plus paved shldr, left

U-2579B
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no embankment failures related to subgrade failures were identified. The alluvial soil may be a
construction issue.

No settlement issues are anticipated from the residual soil beneath the embankments.

Rock

Because on this segment’s construction is widening, existing cut slopes are pushed back. Rock
is only anticipated in the limited areas that already have rock exposures. The sections with
significant exposures of predicted rock are listed in the table, below.

Alignment Station to Station Note
-Y4EB- 48+50 52+00 Above grade, in cut
-Y4EB- 55+00 57+50 Above grade, in cut

Because it is Winston Salem, there will be other rock exposed during construction.

All-Weather Spring-Fed Seeps or Streams:
The location of the water features was recorded in a table within the Physiography and Geology
section above. Comments are made here regarding some particular topics.

-Y4WB- 40+00 to ~Y4WB-46+00: persistent stream on right side of alignment, portrayed as
covered by the new embankment. Evidence of erosion of the toe of this slope was noticed.

-Y4WB- 50+00 to ~Y4WB-55+00: 3™ order stream portrayed as covered by the new
embankment. Evidence of the erosion of the toe of this slope was noticed.

-Y4WB- 55+00 to —~Y4WB-66+00: 3™ order stream portrayed as intermittently covered by the
new embankment. Evidence of erosion of the toe of this slope was noticed.

-Y4WB- 40+00 to —~Y4WB-66+00: The road is on embankment, with the fill slope dropping to
the edge of an unnamed stream, until —-Y4WB-46+50, where Smith Creek comes under the
road, and occupies a position adjacent to the toe of the fill slope. For this entire interval, a
series of fish hatchery ponds, held back by 5’ earthen dams or berms, have been constructed
with water level elevations 9 feet above the stream elevation.

-Y4WB- 40+00 to —=Y4WB-66+00: The stream is pinned against the roadway embankment in
an unnatural location. It is my interpretation that the stream was moved to the present
location prior to fish hatchery construction, with a dike on each side built of excavation
spoil.

Respectfully Submitted

Roger Q Callaway, L.G.
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