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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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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL _DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. AL A -
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.I FOOT PER 6@ AQUIFER - A WATER BEARING FORMATION OR STRATA.
15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: GAP-GRADED - BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEOUS - APPLIED T0 ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. ARENACEQUS -
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OR ROUNDNESS OF SOIL ORAINS 1S DESIGNATED BY THE Terve: ROCK MATERIALS AREN_TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, O ROUNDED, WEATHERED W NON-COPSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES » A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOS T ROCK (WR) 10 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 SROAC MTERLS L L ITION p— FINE 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) 1> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P P =1 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i 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
sMB0L  Dagodoocsdisi: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
39598398 3258 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.I - TOTA
. - L LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;SCE;J)IMENTARV ROCK |1 : I g:ELsE;gggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
::g ggni 50 wel 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
"200 |15 MX|25 Mx[10 MX 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 - 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "0 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 VERY SLIGHT ROCK RALLY FRESH. JOINTS STA TS MAY SHOW THIN CLAY COAT - g
L _ — {40 wx] a1 |40 x| a1 vu| 4 x| 41 v |4 x| 41 SOIIILISEWJ: MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% b SLS"'G cgfnghsiw"'; BRoiSN' égé'é"i;‘ FL"‘:EED‘S"“;'?I'& ;F?IIE‘H'?LY. RoiKO:msslNuzbsn f‘zMM'EN:SBL'Wng;" DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 Mx |10 x| 1o v | 11w | 10 Mx | 1o mx | 1w | 1 v I;«JDéRATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
QRGANIC .
RO INEX| @ ° 0 am | smx|zmx|iemx|no M| aMowTs oF SO1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e O e HAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
USUAL TYPES STONE FRAGS. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING
OF MAJOR | GRAVEL, AND ngo ;LAI: OZ:JLg:E‘VD ;IJLIT:’ 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 | SAND VEL L 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
N RATING AR T 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.
X T FAIR T
45 SUBGRADE EXCELLENT 70 G0OD IR 10 POOR POOR POOR | UNSUITeBLE O SPRING OR SEEP DL SOUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A'75 SUBGROWP IS < LL - 38 PLOF A7-6 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
o 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.
PRIMARY SOIL TYPE oS OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - 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 sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
g::zzr:;, e PRI SOIL SYMBOL Qm o TEST BORING O SLope Inoice 10 SOME EXTENT. SOME. PRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE 18 10 30 A ARTIFICIAL FILL (AF) OTHER @ AUGER BORING @ CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT 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 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.
T-CLAY MEDIUM STIFF 4T X . B
32.15 :[l; EDI;IT[Fi 1 10 8 05TT0 L0 =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
HaTERL LE ) e e 135 TO 15 1 T0 2‘; PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
v v a0 N 2030 2 )04 *Type® ALLUVIAL SOIL BOUNDARY A INSTALLATION (O— SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
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 ke . RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL '322:35 FLNE SILT cLay UNDERCUT R\ ACCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN, X
(BLOR.) (COB.) (GR.) SAND (SL) (CL) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 [NCHES 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 305 75 2.0 0.25 2.05 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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - 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 .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 ngT - 3%2:4??5;5:5 TT::TTION rest :ZPT - SPEESSBFTEI!;ETER TEST . S‘;MPLE 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.
- o - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON %'m ; AM MEASAI-'RET OF :OC: BEA;]IYADE?CRIBED BY TOTAL
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT. SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L v UM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
E . s ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L o HloutD LM FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK FINGERNAIL URE. CAN BE SCRATCHED RERDILY BY TOPSOIL (TS.) - SURFACE SOILS USUA TAl RGANIC MATTER.
. (TS.) - Y 3
P::ﬁ;': e - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL JOPSOIL {154 - Su LS USUALLY CONTAINING ORGANIC £
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-4 N: 79665 E: 1706359
PLL L PLASTIC LIMIT HI - HIGHLY vV - VERY RATIO TERM SPACING TERM THICKNESS «SEE NOTE ALSO
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
o L oprivum moisTuRe - MOIST - 09 SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: 834.39 FEET
ot L SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits [] avromatic [ 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 [] cvess (] & conTINuOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET » BRIDGE BORING EBI-B WAS SURVEYED. ALL OTHERS WERE DERIVED
PLASTICITY D 8" HOLLOW AUGERS D'B D'“ INDURATION FROM GEOPAK AND TIN FILE ‘'U5896_Is_tin_18052l.tIn" dated 4/8/19
OR SEDIMENTARY R AT T "~ - ATER DUE TO LIMITED VISIBILITY ASSOCIATED WITH NIGHT WORK AND BEING
PLASTICITY INDEX (PD) ORY STRENGTH ] cve-ss0 [] wero Facen Fincer Bits [~ 0CKS, INDURATION IS THE HARDENING O ERIAL BY CEMENTING, HEAT,PRESSURE.ETC. | (NSAFE TO SURVEY OTHERS DURING DAY WITHOUT TRAFFIC CONTROL.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:Fg:ffﬁ_'-:sﬁ'?g'c " 'o‘izj'ORE Mi?é";'“ . [] rost HoLE bicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
[] portasLe HoisT TRICONE 2 Y6 STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o™ . R ]
[X] cME-550% O (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 O O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c 0 0
From the lithology, structure and surface « a o« " « a From a description of the lithology, structure and t; ) $&
conditions of the discontinuities, estimate 35 i 2 3o 3¢ surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to 0 » © o “’:"‘ planes), choose a box 1n the chart. Locate the 5 e 0 0 = E= _&JL._E
be too precise. Quoting a range from 33 2 5 o 8:,. s position 1n the box that corresponds to the condition o o 0 0 2 So © 5~
[E%I 3_73}:—)3 r&oie ';ﬁa}clstilc ‘;,Chl:?ln sc‘itatmg Ehat 5 < e 5 5 of the discontinuities and estimate the average value § b 5 o Q_C% w7 .
- oooe Note tha e 1ab.e Coes 1o c - o C €0 of GSI from the contours. Do not attempt to be too a b 0 =2 P 00
apply to structurally controlled failures. ] o 5 D05 ) a f 33 37 o e 0 o " 0325 So
Where weok plenar structural plenes are 8 0 © 8w ©g, | Precise: uoting a range from to s more L o o Py oz 069
present 1n an unfavorable orientation 2 [0 0 = 09 =C realistic than giving GSI = 35. Note that the © c 3 2 = ¢ 0 o3 8-5 c
with respect to the excavation face, ) S S -E ¢ P Hoek-Brown criterion does not apply to structurally w DO o o z L g <o » 0o
these will dominate the rock mass 5 P 9 T]‘:Jntn The =3 controlled failures. Where unfavourably oriented 5 0 7P o o5 E;LE c 228
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 53 & »°
In rocks f:atf-arf\ prone to de‘ierloratlon o < =y °% 'C.p < 'C”g“ these will dominate the behaviour of the rock mass. ow = _ z 572 w " -3
@s a resull of changes 1n molsture =z h + Oh oHw O~ The strength of some rock masses 1s reduced by the Z= P ' o 00 =0 1 O
content will be reduced 1f water 1s (@) e < O & 0@ 00 o5 % o 3 0 L 0§ Zo0
present. When working with rocks 1n the O =k o °3 V8o %Ep presence of groundwater and this can be allowed for 020 = ke £ 0790°%y % -
foir to very poor categories, a shift to w o 3 i - gg—j‘ o QL.C-) by a slight shift to the right in the columns for faur, Wi g o0 n Sz Q%C 38 BL'C_)
the right may be made for wet conditions. b ©¢ <8 So 0o & 5a poor and very poor conditions. Water pressure does %% o © I ' o 10 "5 EGEJ a "4
Woter pressure 1s dealt with by effective & E 2 8 ou @ 83’) % ‘(‘S_C © E-: Jé_c not change the value of GSI and 1t 1s dealt with by Iﬁ:l- O 8 E 0 81.._ ¥ % —(‘3%’ %ﬂ E-: 8_(:
stress onalysis 2| B2 | B3F | §8% | S5%s | gE [rone effecue stres onolyen 25c| £¢ | B3 | £% |84 8%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intoct /
rock specimens or massive 1IN a0 N/A N/A ?v‘/,”"‘:,f}hddf}d’ Vj’“’b/‘”@ 5d”$w;e boct 70
situ rock with few WldelH spaced / - p/:n:S /icli/z/mi;;tz(‘;:tzg/}z;me:t a&;" ik A
discontinuities 0 the rock mass, In shollow turnels or slopes
B 80/ K% these bedding planes moy couse structurally
| L/ N controlled instobility 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cuublcal blocks formed by three S
intersecting discontinuity sets o B, Sona-  BEFS A C. Sond- D. Si/2stone 9,’//7//”///,; E. Heok 50
w 60 stone with /;3/; stone and or silty shale //)}7/'//6 s1/ts tone
o Z| thir inter- %’j s1/ts tone with sand- %@/’% or cloyey B C D E
loyers of | K‘é/"‘w 1 similor stone Joyers 27}"// ,”’é shole wrth
VERY BLOCKY - 1interlocked, O silts tore ‘ amounts ?/,//// sands tone
% &7
partially disturbed mass with =z 50 23 L LD fsyer-5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
1
o 40 & /
[T C.D.E,and G - may be more or 4 IF. /1y deformed,
. BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but F 7 ,nt‘:,c;i:/c‘,féa/;//a/;,f;tsd 30
=z iy A
1, folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone =
AN formed by many intersecting o Tectonic deformation, faulting and | with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these 7| sonchtone layers formng on
R of beddlr‘\g planes or SChlStOSl‘tg e / cotegories to F and H. Sl 5/most chaotic structure 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
loc:ed, heaVIIHFbFOke? IAOde mass g 20 %% G, Undisturbed silty {/} / H. Jectorncally deformed silty
with mixture of angular an S| o cleyey shole mith /// | or cloyey stele forming o 10
rounded rock pieces 5:/4/}/,% or without a few very 7 /////g chootic structure with pockets H
'::f{,”///;/’f,' thin sondstone layers 7 ///«’/ //‘ of cloy. Thin loyers of
7 %:%’@;f?;: /g"! f //} sondstone ore tronsformed
10 SSLes U 1to small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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$$$$$$SYSTIMESS$$S

g : ; ; ; ; ; 0 2 so | PROJECT REFERENCE NO.| SHEET NO.
ha . . . . . .
sl L S S L S S T e —— B-5353 4
z z ; z z z FEET
VE = 2 PROFILE PROJECTED ALONG -L-
B0 S S S S e R S S S S AR 870
860 L S SR S S SR S S S S S S S SRR 860
. . . . . . PROPOSED GRADE
: : : : : : EBZ—ALL
' :EBI—ALL ' ' ' ' 24+79 . !

850 o 22470 : : : : 2ZLT  ROADWAr EMBANKMEIIT.GRAY MOIST, DENSE : | EXISTING GROUND 1 " 850
C80 A I L S S A SIS SANDw1THGRAVEL.A—,/,—D,,,,,,,,,.,,,,,,,,:,,,,,,,,,;,/, ,,,,,,, S SR ... 830 .
: ROADWAY EMBAIIKMENT. GRAY, MOIST, MED DENSE : . : : : : : : ‘ ‘ ‘ : : - : ‘ ‘

; SAND WITH GRAVEL. A~I-b. R ; ; ._BRIDGE: NO. 147 ; 3 : ; i
ea0 \ S — —— — N e —— - 840

3 : ‘ 3 3 APAVE”ENTE 3 3 3 3 3 | ——— T T T
R S G SR ¥ e z z z z z z 1
0830 7 L TmES TS T T L U S S S S SR 1 O L O MER ST e 830 .
ROADWAY EMBANKMENT, ORANGE. BROWN, AND GRAY, N : : : : : : : - Ly cL
MOIST, MED STIFF, SANDY CLAY AND HIGHLY PLA$TIC ' \ ' ' ' ' ' ' '
0820 L >IN S N S R R S A : LGN RESIDVAL, BROWN AND RED, MOIST.MED, 'L 820
[ A N : : o : :
- = ‘ : N e ; - : : ‘
' RESIDUAL, | GRAY AND ‘BROWN, MOIST, f v f f ‘ f f - —— i —
. ; ‘ ‘ ‘ ‘ ‘ ‘ : WEATHEREDRocx ‘ ‘ ‘
C810 (MED. STIFF, SANDY SILT, A~4  : S S S SRR SR : ; i METATRHYOLITE,,,,,,‘,,,,,,,,,I,,,,,,,,,I,,,S]Q,,
___________________ o X ' : — : e . . .
: : : RESIDUAL, GRAY, WOTST, VERY : TItEzser—— T ———— : " CRYSTALLINE ROCK, GRAY, BLACK AND GREEN, FRESH
WEATHERED ROCK, = —— —— D2ENSL:SITY SAND.A72°4 —— e —_—— : ; -7 TO VERY SLIGHTLY WEATHERED. WIDE FRACTURE SPACING.
800 BIOTITE GNEISS g ——— —_—— T : : - HARD, META-RHYOLITE ‘ 800
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F e et T
CRYSTALLINE ROCK, GRAY. AND WHITE, FRESH TO : —_— - : : : REC.= 100%
SLIGHTLY WEATHERED. VERY CLOSE TO WIDE : ——— : : : RaD = 9rx
FRACTURE SPAC/NG HARD BIOTITE GNEISS : : — —— : : 2] 0S/= 54-59
790 o rreeTeR ST RING, AR, BT E GNELS L B S N T e S -/ 1 S S S U 790
‘ ‘ ‘ -~ < cT
: : : ~ 03/19
REC.= 100X : ‘
ROD = 95% :
C780 GSk=54-59 . i S S e A A S S S S S S 780

FiAD :

03719 :
47 S S A S S S A 770
4T S S S S S S S S S 760
£ S S S S A S S S S S S 750
1 S S A e S S S SR T S S S S SR 740
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ;"”""”""'"'”""”"”'"'”""”"”""”""”””“””””“”N'O'TE"'EX'IS'TIN'G"'GROUND"SURFA'CE'P'R'O'FI'LE"1””"”'

z : OF —L+ CENTERLINE TAKEN: FROM ELECTRONIC

22 : TIN FILE 'U5896! Is_tin_180521.tin"

@ — | DATED! 4%819. INFERRED STRATIGRPAHY IS

g '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' e DRAWN THROUGH THE’ BO'R'INGS'WITH' 'BOTH """""
p PROJECTED ONTO THE PROFILE

9 : : : : ;

R

§ 21+00 22+00 23+00 24+00 25+00 26+00
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%" 0 25 5 PROJ.;E_F;R;I;(}:E NO. SHE;T NO.
S ‘ ‘ : : : : : : : : : : : : ‘ ‘ : : ‘ ‘ ‘ ‘ ‘ - UNITS = FEET - ‘ ‘
,,,,,,,, 7 570"560555045403530252015‘°5°5‘°‘52°253°354°455°560"57075
- - A BRIDGE NO. 147
CROSS SECTION ALONG END BENT 1 ¢
B ...
855 J— S . .ROADWAY EMBANKMENT GRAY MO/ST MED DENSE SAND W/TH GRA\/EL AND. CLAYEYVVSAND W/TH TRACE GRA\/,ELVAVVIVD&~A~2~6 fffffffffff S 855
SR PSS S N U N N QROADWA?’,,,EMBANKMENT,QRANGE,B,RO,WN,,,A,N,D,,G/?AY,,M,O/ST,MED,,ST/FF,,S,,A,ND,,Y,,CLAX%W,D,,H/GHA,Y,,P,LA,S,T/,C,,S/,LT,X,,C,LAY,A@,&,A?,,@ fffffff T
: : : : : AS—STAKED : : : : : ‘ AS STAKED ‘ : : : : : : : : : : : : : : :
BB BB LT BB L B
| | | | | | ¥ | | EBI-A' LL | o | | EBI_B L | | | | | | | | | | |
‘ 22470 |
CBA0 D T 1 LT T T L R SIRTETR o 840. ..
|
C
C
I
|
C
C
C
I
C
C
C
C
TN
— Ty N o o o U FRTUUS TR NS AU S SN AU O ais.
: F\’ES/DUAL GRAY AND BROWN, iRES/DUAL GRAY AND BROWN MO/ST |
: SANDY S/LT A 4 : ‘ ' SOFT TO MED. ST/FF SANDY CLAY AND : : : :
BO..:.ooootig ZRTERPRRY 3 —————————————————————————————————————————— §'S'/LTY'—CL—AY~A—6—&~A~7~ S ERRCEIRTE IIESPPRRY ARTERPRRS ARTRREEEE ARRPPRRRE RTETPRRS ---800....
GRAY MO_/ET_VE/?WD_EMS_E"_ ——— —_———— ‘ ‘ ‘ ‘ ‘ ‘
BB L SILTY SAND, A2 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr WEATHERED ROCK B/OT/TE GNE/SS rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 805
 WTER AR OONE ;
B+ D T S S S R~y | 2 I S S S S AR N SR S S A S SRR SRR S o S 800
s CRYSTALL/NE ROCK GF\’AY W/-//TE AND BLACK SL/GHTLY :
TR SR T SO S S S S SN SRR S > S S S N S S S =~ 3,,TQ,,MQD,,5,!5,‘,/,5/35,,W{—EATH!ERED,,C#QS,E,,TQ,,W/,DE,,FRACTURE ,,,,,,,,,, 795,
CRYSTALL/NE ROCK GRAY AND WH/TE ‘ ‘ ‘ ‘ ‘ ‘ ‘ ~ SF’AC/NG HARD BIOTITE GNEISS ‘ ‘ ‘ ‘ ‘
B ? 3 3 FRESH TO SLIGHTLY WEATHERED, =~ & ? ? ? ? ? ? B ? 3 3 3 ? ? ? ? ? ?
790 """" VERY CLOSE" TO WIDE FRACTURE 1~ """"" co A o ’, """" fNREC_HQG/ """" A T T T o 3"'790"'
 SPAOWGHARD.BIOTIE GNESS  f2 g R@D_ i< U N N S B
g ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ¥ ‘ ‘ ‘ ‘ B 6SI= 5459 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
I IR RPN ISR SRS SIS SIS SRMRE P8 T I NS NS MR RO TN A S ST I ERPR SERE SN SRS SRS S
03/19
o N 780 L ERE 780. ..
géﬁ : NOTE! CROSS SECTION GROUND LINES ‘
288 CONSTRUCTED ALONG BENT LINE WITH SKEW
S s L 23"‘04 ,,,,,,,,, S T o L iaeterm 180520 DATED 49 . 775
vz . . . . . . . . . . . . . . . INFERRED STRATIGRAPHY IS: DRAWN THROUGH .
§ § : : : : : : : : : : : : : —L —_— : : : : : : : : : : THE BORINGS WITH BOTH PROJECTED ONTO IT
% é 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 535 630 635 730 735
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%’ 0 2.5 5 PROJ.;E_F'ESRBE’I;C; NO. SHE;T NO.
3 1 ‘ —UNITS = FEET . : ‘ ‘
,,,,,,, - 570‘*560555045403530252015‘°5°5"’152°253°354°455°556°"57°75
| BRIDGE NO. 147
ffffffffffffffffff CROSSSECTIONALONGENDBENTZ‘E
- T T S S S S S S S S S S S S S S S S S A S S S S SO N A A R SR 865.
B ‘ROADWAY EMBANKMENT GF\’AY AND OF\’ANGE MO/ST MED DENSE TO DENSE SAND W/TH GF\’A\/EL AND CLAYEY SAND W/TH GRA\/EL A-/ b
860 rrrrrrrrr """"" """"" """ ’ROADWAY EMBANKMENT ORANGE BROWN”AND GRAY MO/ST SOFT TO MED ST/FF SANDY CLAY” AND H/GHLY F’LAST/C S/LTY CLAY A 6 & A 7 6
855 i ‘ WE ATHERED ROCK B/OT/TE GNE/SS ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 855
z z z z z ASSTAKED ; | | | . ASSTAKED z z z z z z z z z z z z z z z
B NS IR S SRS o EB2-A L. bt BB 850
| | | | | | I | | | | | | | | | | | | . EB2-B LL | | | | | | | | |
EB2-A LL : 3 : 24+75
34524+79 ,,,,,,,,,,,,,,,,,,, S SRRIRE SIS e T T RIS o 845.
22 LT ‘ 3 3 SS-I 3 3 3 3 3 3 3 3
& ‘44»‘5;3‘/PA\/EM£NT ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S SR PA\/EMENT ,,,,,,,,, 840
L . . . . . . . . . .
t§<—’ Ol | iC)-iE ? ? ? ‘ ‘ ‘ ‘
HwB . . . . . .
o I A o ﬁ'@_t\ | | |
LN : : L : : :
t:: : : C : : :
R T . B—R 3 3 3
X0 | Tl i
LY : : : : :
KRS FONRRS FPRRS S I ) - n z z z
e — — — —— ~—_—— : C : : :
N 2 22 T —— : : L : : :
\: _________ : L : : :
sozng MO/ST MED ST/FF o ST/FF 3 S SANDY CLAY AND SILTY CLAY, A=6 & A-7-6
j i \ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OO/OB i [ S Y R — _ LAY .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 815
- —— %——_—_EE;J_E'TAEWW@E— 0, B =0
w0 5 5 5 5 5 WEATHERED ROCK, —Q0/0B0BIOTITE GNEISS & 2= < ‘ ‘ ‘ ‘ | ‘ ‘ ‘ a0
T e e I | CRYSTALLINE ROCK.GRAY AND WHITE, FRESH TO
S S S N S 7l \\ \\ 7777777 N ~Z MODERATELY WEATHERED, CLOSE TO WIDE = - 3”7305”7
B CRYSTALLINE ROCK.GRAY, BLACK MND GREEN, £ I 2| FRACTURE SPACING, HARD. BIOTITE GNEISS
FRESH TO VERY SLIGHTLY WEATHERED, B2 pop = 97y = 7 REC.= 99
B0 WIDE - FRACTURE ~SPACING, HARD, . 7""'@'5’/"—'"54;59")/ """ R R S P ROD = 96y 200...
2 META RHYOL/TE r A / | GSI = 54 59 : : : : : :
: 795 ,,,,,, S S U SRR SR [ U SO SR SO S SN N . 795
;’, / CT . . . . . . . . . .
’ | 3/ Q3/|9
S oroo. il S N ST S S S U DUSURR SRR i 79%. ..
géﬁ cr. /o NOTE! CROSS SECTION GROUND LINES ‘
gas f : : : : : : : : : : : O3/|g f 24+2‘| f f : : : : : : : : gf'ﬁT?US;E?{EQL%'EﬁGBE#L UFTLEEW|:TH SKEW%
T e R SR b e T DD TS
§§ . . . . ' ' ' : : : ' ' _L_ : : : ‘ ‘ : ‘ ‘ THE BORINGS WITH BOTH PROJECTED ONTO IT
% é 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 535 630 635 730 735
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NCDOT BORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 7
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB1-ALL STATION 22+70 OFFSET 23 ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-ALL STATION 22+70 OFFSET 23ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 834.8ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366 24 HR. FIAD COLLARELEV. 834.8ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LfItE)V RIVE DE(ft)TH : i " o \4 s SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTRAI’\_I RUN 20.5 ft -
(0 0.5ft | 0.5ft | 0.5ft NO. /woll o | elev. DEPTH (it RUN DRILL L
' : ' {n = E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sor RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
835 |_834.8 GROUND SURFACE 0.0 8006 Begin Coring @ 34.2 ft
8339 | 09 . 1. 833.0 ROADWAY EMBANKMENT 0.9 == ?88?—— 3?,‘9 1.5 | 2:15/0.5 | (1.5) | (1.5) (20.5)[(19.5) F=A—800.6 CRYSTALLINE ROCK 34.2
T 4 | 13 | 4 L M F g2s (PAVEMENT) 05 : 50 _i;ag%}_-g. 100%100% 100%| 95% [ GRAY AND WHITE, FRESH TO SLIGHTLY WEATHERED, VERY CLOSE
8317 & 31 e =\ __GRAY, SAND WITH GRAVEL, AT |~ ] T 5301.0 | 60) | 4.3) i TO WIDE FRACTURE SPACING, HARD, BIOTITE GNEISS
830 T BEAERIE S NNy “ORANGE, BROWN, AND GRAY, SANDY I 8:29/1.0 | 100% | 86% = RaD = o
T I ~ CLAY AND HIGHLY PLASTIC, SILTY CLAY, 795 4 4:26/1.0 57 GSI = 54.59
T : . Jotyed 65 79417 407 4:42/1.0 a5 =%
+ {- - T 5.0 | 5:44/1.0 | (5.0) | (5.0) i
8267 + 81 q- Y T 6:27/1.0 | 100% | 100% a5
825 T 2 (3 ]3 o SS-15 | 33% - T 6:18/1.0 i
- ] — 790 I 6:39/1.0 2250
T I B 78917 457 4:55/1.0 i
+ - - - 5.0 | 3:57/1.0 | (5.0) | (5.0 Al
L I b - T 3:38/1.0 1(oo‘>)0 1(oo‘>)0 Yol
820 T & - M - T 3:27/1.0 25
-+ ¥ — 785 I 3:12/1.0 i
T 17 883 165 784.17] 50.7 3:17/1.0 25K
T '| - o RESIDUAL 1 4.0 | 7:09/1.0 | (4.0) | (3.7) S
BEr+ 181 1 ., r GRAY AND BROWN, SANDY SILT, A-4 1 7:40/1.0 [100% | 93% 2
815 &7 SS-16 | 19% 2601 T 547 3:26/1.0 Vil
T T [ - - 3:15/1.0 <] 780.1 54.7
T |1 - - 1 | Boring Terminated at Elevation 780.1 ft IN CRYSTALLINE ROCK (BIOTITE
8117 4 231 10 : T r GNEISS)
810 I S| Ldes M o i L
=~ ~ —_ —
1 S~ i
1 TSkl - L go78 _ _ _ o ___ o9 T 3
8067 4+ 281 N L GRAY, SILTY SAND, A-2-4 T B
< 1 L
805 1 25 | 40 | 50 s M r 1 i
T -] r 8033 __ _ _ _ _ _ _ _ _ _ ____ ____ 315 T N
T C WEATHERED ROCK 1 L
801.7 + 33.1 TR -10(-)/0-3‘ [ 801.3 (BIOTITE GNEISS) 33.5 1 L
800 T M0 60100 4 8006 CRYSTALLINE ROCK 42 1 -
1 oL yf_ GRAY AND WHITE, FRESH TO SLIGHTLY - —
1 aN WEATHERED, VERY CLOSE TO WIDE T -
T >N FRACTURE SPACING, HARD, BIOTITE T C
205 I 2! GNEISS T r
T S REC = 100% T B
1 < RQD = 95% T N
+ g GSl = 54-59
1 7 T -
790 I a5 1 L
7 — —
-4 (P =
-4 (P = T -
1 a5 + -
785 I i 1 L
a & - —
1 II 7 - g 1 -
1 AT ® 1 L
1 i 5 T -
/ 780.1 547 © 4 -
1 | Boring Terminated at Elevation 780.1 ft IN 5 —+ —
T C CRYSTALLINE ROCK (BIOTITE GNEISS) 8| 1 L
T r 2 1 L
I L P T -
o 1 -
-+ - N~
< -+ -
T r 5 1 L
+ - [0}
=] + -
+4 - ['4
- — ml T B
1 B o 41 L
w -+ -
1 L o T r
1 L o T r
1 - b 1 L
-+ — m
T B u T N
T - o
2 + -
1 L 2 T r
+4 - [=]
—+4 - w -+ -
4 1 —
4 - (o]
1 | 3] 4 L
2 T L
4 - (]
[=] BN -
+4 - o
z T -




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

NCDOT BORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 8
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB1-B LL STATION 22+56 OFFSET 19ft RT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-B LL STATION 22+56 OFFSET 19ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 834.7 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD COLLARELEV. 834.7 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J.

START DATE 03/18/19

COMP. DATE 03/19/19

| SURFACE WATER DEPTH N/A

DRILLER White, J.

START DATE 03/18/19

COMP. DATE 03/19/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft
835 | 8347 GROUND SURFACE 0.0
2336 + 14 A CJE 8335 ROADWAY EMBANKMENT 11
T 2 [ 10 | 2 L - M ChE (PAVEMENT)
12 kL 8317 3.0
8311 ] 36 Il t =817 _ T GRAY, CLAYEY SAND WITH TRACE _39]
830 T a2 [3 _,/: sS-3 | 25% | Vo GRAVEL A28 _ _ _
T - N GRAY AND ORANGE, SANDY CLAY AND
T { : N SILTY CLAY, A-6 & A-7-6
8261 ] 86 L t\:
825 T 222 | g MO
1 | .. |_:_
:: | E;‘: 822.7 12.0
8211 1 136 | .. |_:_
820 1 3 2 2 | s $5-4 | 32% [N}~
s - HNE
1 t - ENE 8177 _____ 19
1 |- i RESIDUAL
815 8161 1 186 3 3 3 i - N BROWN, SANDY CLAY AND SILTY CLAY,
-+ —?e M N A6 & A-7-6
I [ %Z 812.7 220
8111 ] 236 - B
810 T 2 I I M §'_
i Lo N
8061-- 286 u'—'—'_—'_"—'—_’_’_"—_'_’_’_’w _8_06l_________________2_8Q
T A C WEATHERED ROCK
805 4 33 |6r/0.4 100/0.9 L (BIOTITE GNEISS)
8035+ 312 S 7 8035 312
T 60/0.0 . .60/0.0 7.9/— CRYSTALLINE ROCK
T - o GRAY, WHITE AND BLACK, SLIGHTLY
800 T 2 WEATHERED TO MODERTATELY
- o SEVERE WEATHERED, CLOSE TO WIDE
T =i FRACTURE SPACING, HARD, BIOTITE
T a0 GNEISS
I =z REC = 96%
795 I a8 RQD = 63%
T =il GSI = 54-59
1 2 /'/‘_
-+ | 4=
790 I 2
-+ | 4=
1 ,,J;f_
785 T a5
T KA 784.2 50.5
1 r Boring Terminated at Elevation 784.2 ft IN
T i CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ

TOTALRUN 19.3ft

RUN DRILL RUN STRATA | |
| BV (PRI R | RaTE [RES [ REP| SREP [RES [ R 0 DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
803.5 Begin Coring @ 31.2 ft
8035 + 312 | 4.8 |N=60/0.0| 4.0y | (1.3) (185)[(12.1)E=A 8035 CRYSTALLINE ROCK 312
] %}?259-8 83% | 27% 96% | 63% {31 GRAY, WHITE AND BLACK, SLIGHTLY WEATHERED TO
800 . Z:141-0 = MODERTATELY SEVERE WEATHERED, CLOSE TO WIDE FRACTURE
798.7 4 36.0 300110 = SPACING, HARD, BIOTITE GNEISS
. . . X (5 = 0,
5.0 [6:03/1.0 | (6.0) | (36) 7 55&220/)’
4:02/1:0 | 100% | 72% L GSI = 54.50
3:52/1.0 7 Bl
795 3:44/1.0 o
793.7 1 41.0 4:00/1.0 7
50 | 2:45M1.0 | (5.0) | @3) o
2:17/1.0 | 100% | 86% 7
760 2:50/1.0 o
2:35/1.0 I
788.7 | 46.0 3:02/1.0 L
45 | 4:591.0 | (4.5) | (2.9) 7
6:08/1.0 | 100% | 64% -
8:00/1.0 7
785 . " A
784.2 T 50.5 15-257/1-0 Ot 784.2 50.5

Boring Terminated at Elevation 784.2 ft IN CRYSTALLINE ROCK (BIOTITE

GNEISS)




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

NCDOT BORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 9
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB2-A LL STATION 24+79 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A LL STATION 24+79 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.8ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 21.5 COLLARELEV. 839.8ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 21.5

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

HAMMER TYPE  Automatic

| DRILL METHOD NW Casing w/ Advancer

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020

HAMMER TYPE  Automatic

| DRILL METHOD NW Casing w/ Advancer

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19

SURFACE WATER DEPTH N/A

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
(0 0.5t | 0.5t | 0.5ft : ! f NO. [/moll 6| Eev. @ DEPTH (f)
840 | 830.8 GROUND SURFACE 0.0
8388 1 10 P IR (R I M EERER) ROADWAY EMBANKMENT 1.0
T 7 | 23 | 15 R I v I M [ERSE (PAVEMENT)
8365 T 33 C AT T e (bS58 " GRAY, SAND WITH GRAVEL, A-Tb __,— 20
835 T 4 3 3 o | || MO ORANGE, BROWN, AND GRAY, HIGHLY
T 1. L:_— PLASTIC, SILTY CLAY, A-7-6
1 |- HNE
I_\
8315 T 83 | - L\-
830 1 S 2 3 ]]|és SS-13 | 39% L:'_
1 | L\_
1 l. . L\_
8265 1 133 |- - ‘E\-
825 I Szt e AN ENE
\ L\
T N\ N~ 8233 ___ 165
T N i RESIDUAL
82151 183 | - 5 T\ NS BROWN AND RED, SANDY CLAY AND
820 I I TN I R B M N SILTY CLAY, A-6 & A-7-6
T . .J/. . \ 4 - 818.3 215
8165 T 233 - F - \-
815 1 4143 || é M §'_
]
1 Lol ool I, rew®s _ _ _ __ ________ _ __ _ 289
a1 L ona T TTT T WEATHERED ROCK
610 T o1 |1goa " onch (META-RHYOLITE)
809 5T 303 ’ 809.5 30.3
T 60/0.0 . -60/0.0 2 CRYSTALLINE ROCK
T RIS P GRAY, BLACK AND GREEN, FRESH TO
T 2, VERY SLIGHTLY WEATHERED, WIDE
805 T 2\ FRACTURE SPACING, HARD,
T =~ META-RHYOLITE
T "~ REC = 100%
1 z RQD = 97%
T = GSI = 54-59
800 1 57
T 7
- |/\
1 i
795 I =
T 7
T 7
1 2
790 -+ \—789.5 50.3
T r Boring Terminated at Elevation 789.5 ft IN
T - CRYSTALLINE ROCK (META-RHYOLITE)

NCDOT CORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ TOTAL RUN 20.0 ft

RUN DRILL RUN STRATA
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
809.5 Begin Coring @ 30.3 ft
8095 + 303 | 50 [N=60/0.0] (5.0) | (5.0) (19.9)[(19.3) =4 8095 CRYSTALLINE ROCK 303
g;]gﬂ-g 100% | 100% 100% | 97% {2 3= GRAY, BLACK AND GREEN, FRESH TO VERY SLIGHTLY WEATHERED,
5591170 2 WIDE FRACTURE SPACING, HARD, META-RHYOLITE
01/1. 0 REC = 100%
805 | g04.5- 35.3 3918 1 RQD = 97%
5.0 | 2:43/1.0 | (5.0) | (5.0) ’,}?- GSI = 54-59
2:45/1.0 | 100% | 100% A
2:40/1.0 I
800 2:36/1.0 et
799.5 40.3 3:08/1.0 iy
5.0 | 3:34/1.0 | (4.9) | 4.9) A
3:20/1.0 | 98% | 98% A
4:23/1.0 2
2:55/1.0 o
795 | 7945 45.3 312110 z‘/'f—
5.0 | 257/1.0 | (5.0) | (4.4) o
3:59/1.0 | 100% | 88% 2
3:30/1.0 o
3:15/1.0 A
790 | 7895 50.3 2:49/1.0 A 789.5 50.3

(META-RHYOLITE)

Boring Terminated at Elevation 789.5 ft IN CRYSTALLINE ROCK




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

NCDOT BORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Swartley, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Swartley, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB2-B LL STATION 24+75 OFFSET 21 ft RT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-B LL STATION 24+75 OFFSET 21 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5 COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

| SURFACE WATER DEPTH N/A

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELf'tEV ELEV DEETH v 0 SOIL AND ROCK DESCRIPTION
® ] @ | ™ |osft|osf|osf]| |0 2 %0 I 100 | NO. | /moif G | ELEv. ) DEPTH (it
840 | 839.7 GROUND SURFACE 0.0
8387 £ 10 AT (I s387 ROADWAY EMBANKMENT 1.0
T 8| 15| 6 . -)21- R M |pSF 8374 (PAVEMENT) 23
a0 T 27 0 N ORANGE, CLAYEY SAND WITH GRAVEL,
835 CR B B AR I ss1 | 20% | N ATD
T — 97— ° ‘—\__ ORANGE AND GRAY, SANDY CLAY AND
I 1. ]‘:\_ 8327 SILTY CLAY, A6 & A-7-6 70
1 o KL
8310 | 87 ,‘_ . |_\_
830 T 2177 | les M L:_
1 . LN
1 I HNE
| HN
I L N
826.0 13.7 |- - - L\—
825 T 7 212 |lqu M LN
T Vo VYN
1 i N
8210 | 187 A LN
820 1 2 2 7 & 3S-2 | 40% | 820.0 19.7
I T i RESIDUAL
I F - §_ ORANGE AND BROWN, SILTY CLAY, A-7-6
8160 | 237 I N
815 7 | 16 8403 | 815.0 247
8143 L 284 5 . . 100/0.8 Z WEATHERED ROCK
) T 60/0.0 “ (BIOTITE GNEISS)
= CRYSTALLINE ROCK
810 I GRAY AND WHITE, FRESH TO
= MODERATELY WEATHERED, CLOSE TO
I WIDE FRATURE SPACING, HARD,
p,‘:f BIOTITE GNEISS
I REC = 99%
805 - RQD = 96%
I GSl = 54-59
’l/;
1~
800 s
’
7
1~
’l/;
= 1~
795 I |// 794.6 45.1

Boring Terminated at Elevation 794.6 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353_GEO_BRDG0147.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ

TOTALRUN 19.7 ft

RUN DRILL RUN STRATA
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
814.3 Begin Coring @ 25.4 ft
BT42 1 32 0.7 [N=60/0.0] (0.6) | (0.0) (19.6)[(19.0 F=A_ 814.3 CRYSTALLINE ROCK 254
5.0 |-4:0000.7 /) 86% f\ 0% 99% | 96% Yl GRAY AND WHITE, FRESH TO MODERATELY WEATHERED, CLOSE TO
] 2:50/1.0 1550y | 5.0y = WIDE FRATURE SPACING, HARD, BIOTITE GNEISS
i 318/1.0 7 2
810 _ 3:37/1.0 [ 100% | 100% .~ REC = 99%
8086 L 311 300110 7 RQD = 96%
1 50 7319710 (5:0) [ (5.0) - GSI=54-59
. 3:45/1.0 | 100% | 100% I
- 5:45/1.0 o
805 : /
. 6:57/1.0 7
803.6 + 36.1 8:10/1. s
- 5.0 | 7:45/1.0 | (5.0) | (5.0) 7
] 8:50/1.0 | 100% | 100% -
. 9:57/1.0 7
800 — 8:02/1.0 b=
798.6 1 41.1 9:30/1.0 2
- 40 | 8:00/1.0 | (4.0) | (4.0) o
. 9:00/1.0 | 100% | 100% S
795 - 9:46/1.0 2
794.6 4 45.1 11:26/1.0 /1—794.6 45.1

GNEISS)

Boring Terminated at Elevation 794.6 ft IN CRYSTALLINE ROCK (BIOTITE




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 11
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB1-A LL EB1-ALL

BOXES 1 & 2: 34.2 -48.7 FEET

e 5
B
—

=
R
3
S m————

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 12
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB1-B LL EB1-B LL

BOXES 1, & 2: 31.2 -49.3 FEET BOX 3: 49.3 - 50.5 FEET

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 13
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB2-A LL EB2-A LL

BOXES 1, & 2: 30.3 -46.6 FEET BOX 3: 46.6 - 50.3 FEET

R A e P P

FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 14
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB2-B LL EB2-B LL

BOXES 1, & 2: 25.4 -43.0 FEET BOX 3: 43.0 -45.1 FEET

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

A
Soil Classification and Gradation | l
b
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616

S&ME Project #: 6235-19-003 Date Report: 4/16/2019

State Project No.:  46067.1.1 County: Guilford County Date Tested: 4/3/19-4/16/19

Federal ID No.: NA TIP No.: B-5353

Project Name: Replace Bridge No. 147 on US 29/70 & -85 BR over SR 1009 with Dual Bridges — Left Lane Bridge No. 147, Right Lane Bridge No. 1289

Client Name: NCDOT GEU Client Address: Raleigh, NC
. _ £ | Sample [ AASHTO Total % Passing Total Mortar Fraction (%) o ®
TED- _ 2 g2 9 E | Depth [ Classification Sieve # Coarse| Fine s a
S O 6o O ® O = = . 2 o
w Z o Z h Z O < (ft) 10 40 60 200 | Sand | Sand | Silt | Clay | LL PL Pl @) b
SS-1 | EB2-BLL | 24+75 | 21RT | -L- | 37-52 A-6| 6) | 97 88 82 60 16 31 35 18 36 22 14 - 20.1
SS-2 | EB2-BLL | 24+75 | 21RT | -L- |187-202[ A-7-5[ (6) | 99 80 70 49 29 27 22 22 49 30 19 39.5
SS-3 | EB1-BLL | 22+56 | 19RT | -L- | 3.6-5.1 A-6] (6) | 94 83 77 57 19 29 25 27 35 19 16 - 24.6
SS-4 | EB1-BLL | 22+56 | 19RT | -L- |136-15.1| A-7-6[ (11)| 100 96 91 74 9 26 37 29 41 26 15 - 31.6
SS-13 | EB2-ALL | 24+79 | 22LT | -L- | 83-98 | A-7-6| (19)| 94 87 83 71 12 19 29 41 50 21 29 - 38.6
SS-15 | EB1-ALL | 22+70 | 23LT | -L- | 81-96 | A-7-6| (19)| 96 89 86 74 11 19 33 38 48 21 27 - 334
SS-16 | EB1-ALL [ 22+70 | 23 LT | -L- [18.1-19.6 A4 0) | 77 62 54 38 30 28 27 15 32 22 10 - 19.2

References / Comments / Deviations: ND=Not Detemined.

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 T265: Laboratory Determination of Moisture Content of Soils

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

Karen Warner NCDOT 118-06-0305 Joey Daily 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 15

U5896 Summary Table Br 147.xls



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 16
46067.1.1 (B-5353)
Guilford Co.

SITE PHOTOGRAPH

Bridge No. 147 on —L— (US 29/70) over SR 1009

Looking Southeast



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3
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DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

$$$$$$SYSTIMESS$$S

3 0 40 80 PROJECT REFERENCE NO. | SHEET NO.
7 1 S N N B-5353 18
FEET
VE = 2 PROFILE PROJECTED ALONG -L-
(@ ROADWAY EMBANKMENT, ORANGE, MOIST, M[:-.'D DENSE. CLAYEY SAND WITH TRACE GRAVEL, A-2-6
C870 U R S S S S S A S S S S S 870 .
L O L O S S S S S AU 860
: EBZZ(‘f”RL PROPOSED GRADE
EBI—B:RL ZI_Jllf_T ‘ |
: 22+56 : : : : : : : : : EX|ST|NG GROUND
L850 TORE . L L N ETEm S 850 .
: L ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
: : [ : : : f BRIDGE NO. '289 : ] : ]
; ; ; Ss- ‘ ‘ . ‘ ‘ ‘ ; ; PAVEMENTN_ —_—————
C840 3 e——— — L L. Ll G e e N o e T T i 840
‘ : ; : . PAVEMENT ; : : : ; : : =
e e ——— N — — — == : : : : - O : : :
830 — — 4 e S -----1 : ] : 4 ; ‘ S } N | RoAowar: [EMBANKMENT, ORMNGE AND GRAY MOIST, MED STIFF, SANDY 830
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820 oo Rl Ne o SRR TS = <UNUNE U <k e — 820
oS - N : R B = : O\ RESDUAL ORANGE AND BROWN, WOIST, '
_—— i —— —— — ——\ —_—— - : ‘ . STIFF. SILTY CLAY, A-7-6 : :
: / : : 100/0.8 — i e — — e — — — ‘VIEATHERED ROCK,
RESIDUAL, BROWN, MOIST, SOFT TO MED. ; v ; e e =TS L e e e EEEE BIOTITE GNEISS
810 ST{A‘-'F SANDY CLAY AND SILTY. CLAY, A-6 ‘ : e == == : / 810
""""""""""""""""""""" & __._————"’"___._-——-—"'—' CR)"ST)LL’II'IE'm'KrVGRAY'MD'WHITV'E'FREVS"H77;0757L'I(;‘I;I77'L);'7'7'7'7'7'7”””””””””””””””
| e e e STITE oM GNEISS e —— 2| WEATHERED.VERY CLOSE TO WIDE FRACTURE SPACING HARD,
WEATHERED Rocx_ BioTIT — ‘ 77| BIOTITE GNEISS
REC.= 99%
1O S S S S S A A e < R S S S S S S A R L 800
‘ ‘ ‘ ‘ GS/= 54-59
© CRYSTALLINE ROCK, GRAY,WHITE AND BLACK, SLIGHTLY . REC.= 96% 7 ‘
- WEATHERED TO MOD. SEVERE WEATHERED, CLOSE TO WIDE ¥24: ROD = 63 : : : : : : : : 03/19 ' ' ' ' . . . . .
,,7,9,0,,,,,,,,,,,,,,,,,,,,,:,F,R,A,C,T,U,R,E,,SPMIN,G-‘HARD;BIOT‘/TE GMEISS ,,,,,,,,,,,,,,, ‘,651_54,-59 ,,,,,,, hee e S AT I e e [ . e S, . . ‘,,790,,
o 3
- 1 S O S A .77 S S S S SR SRR S S S S 780
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: NOTE:' EXISTING‘GROUND‘ SURFACE! PROFILE '
z : OF -L- CENTERLINE TAKEN: FROM ELECTRONIC
9 A ! 4 : ‘ ‘ ‘ ‘ ‘ ‘ : L : 4 : } ‘ ‘ ‘ TIN FILE ‘U5896 Is_tin_180521.tin’
4 S S P — DATED. 4819, INFERRED STRATIGRPARY 1§~~~ %7
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: SANDY S/LT A 4 : ‘ 'SOFT TO MED. ST/FF SANDY CLAY AND : : i i
B0 Tt SRS ey SILTY CLAY, A6 & AT=6- J SR e s ~.a0...
§ § § ; GRAY AZO'/ST'VE/?Y' 'JENS'E Py ——— —_—— ‘ ‘ ‘ ‘ ‘ ‘
CBOSL b e SILTY. SAND, A=2=4— rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr WEATHERED ROCK B/OT/TE GNE/SS rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 805
- WE A?_H_ER_ELT_@CZ__ 7]
800 . BOO. O R i A ,,,,,,,,, . Lo R S S S S S S 800. . .
CRYSTALLINE ROCK GF\’AY W/-//TE AND BLACK SL/GHTLY :
S FE T S S S S S S S S N = N N O SO SN S S A < B 3,,TO,,,M,QD,,SE,VE/?E,,WEATH!E/?,,ED,C,AQS,E,,TQ,,W’,DE,,F/?ACTURE ,,,,,,,,,, 795
CRYSTALLINE ROCK. GRAY AND WH/TE ‘ ‘ ‘ ‘ ‘ ‘ B - SPACING, HARD, BIOTITE GNEISS ‘ ‘ ‘ ‘ ‘
B ? s s FRESH TO SLIGHTLY WEATHERED, = fZ ? ? ? ? ? ? B ? s s s ? ? ? ? ? ?
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,,,,,,,, 5, 70 65 6 s s 45 4 3 % 25 M0 B W 5 0 5 W 15 2 25 30 3 4 45 50 "5 60 e 7 75
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‘EB2-A 'RL : : 24+75 :
BB g IS RSIIIT TR R L T TITIITESRTITITI APPLIL MOTRPRE SRRSO SMPTS 2 845 .
22°LT : : SS-1
‘44»‘5;3‘/PAVEMENT ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ooesd PAVEMENT ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 840 .
L . .
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w0 - WIDE FRACTURE SPACING. HARD, ... . . . 2 ROD = 977 Tk JREC=997 800
META RHYOL/TE 2| 0SI=54-59 7 Y ROD = 967
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NCDOT BORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 21
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB1-ARL STATION 22+70 OFFSET 23 ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-ARL STATION 22+70 OFFSET 23ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 834.8ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366 24 HR. FIAD COLLARELEV. 834.8ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf|tg)v RIVE DE(ft)TH : i " o v s SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTRAI’\_I RUN 205 ft -
(0 0.5ft | 0.5ft | 0.5ft NO. /woll o | elev. DEPTH (it RUN DRILL L
' ' ' {n = E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sor RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
835 | 8348 GROUND SURFACE 00 |8006 Begin Coring @ 34.2 ft
8339 L 09 . 1. 833.9 ROADWAY EMBANKMENT 0.9 = e+ 324 | 1.5 [2:15/05 [ (1.5) [ (1.5) (20.5)[(19.5) F=A—800.6 CRYSTALLINE ROCK 34.2
T 4 | 13 | 4 L M F g2s (PAVEMENT) 05 : 50 _i;ag%/}_-g. 100%100% 100%| 95% [ GRAY AND WHITE, FRESH TO SLIGHTLY WEATHERED, VERY CLOSE
8317 & 31 e =\ __GRAY, SAND WITH GRAVEL, AT |~ ] T 5301.0 | 60) | 4.3) i TO WIDE FRACTURE SPACING, HARD, BIOTITE GNEISS
830 1 BEEERIE N “ORANGE, BROWN, AND GRAY, SANDY I 8:29/1.0 | 100% | 86% 2] oD = oo
T I ~ CLAY AND HIGHLY PLASTIC, SILTY CLAY, 795 4 4:26/1.0 57 GSI = 54.59
T : . Jotyed 65 79417 407 4:42/1.0 a5 =%
+ {- - T 5.0 | 5:44/1.0 | (5.0) | (5.0) i
8267 + 81 q- Y T 6:27/1.0 | 100% | 100% a5
825 T 2 3 3 o $S-15 | 33% - T 6:18/1.0 L
-+ T — 790 I 6:39/1.0 a5
1 | - 78917 457 4:55/1.0 g
+ .- - 5.0 | 3:57/1.0 | (5.0) | (5.0 Al
L I b - T 3:38/1.0 1(00020 1(00020 Yol
820 + & - M - T 3:27/1.0 25
-+ T — 785 I 3:12/1.0 i
T 17 83 165 7841°] 50.7 3:17/1.0 25K
T 100 o RESIDUAL ik 4.0 | 7:09/1.0 | (4.0) | (3.7) S
BEr+ 181 1 i C GRAY AND BROWN, SANDY SILT, A-4 1 7:40/1.0 1100% | 93% 2
815 L % SS-16 | 19% 2601 T 547 3:26/1.0 Vil
— 1 — 5 ) 3:15/1.0 <] 780.1 54.7
T |- - 1 L Boring Terminated at Elevation 780.1 ft IN CRYSTALLINE ROCK (BIOTITE
8117 1 231 10 : T I GNEISS)
810 I s 33 b M T + L
=~ ~ —_ —
1 S~ i
1 TSkl - L 8078 _ _ _ _ _ o ________ 2 T -
8067 4+ 281 N | GRAY, SILTY SAND, A-2-4 T I
< 1 L
805 1 25 | 40 | 50 s M r I C
T -] F8033 o ________ 38| T N
T C WEATHERED ROCK 1 L
801.7 + 33.1 TR -10(-)/0-3‘ [ 801.3 (BIOTITE GNEISS) 33.5 1 L
800 T 000 60/0.0] 4 8006 CRYSTALLINE ROCK %2 1 -
1 . yf_ GRAY AND WHITE, FRESH TO SLIGHTLY T —
1 a5 WEATHERED, VERY CLOSE TO WIDE T -
T >N FRACTURE SPACING, HARD, BIOTITE T B
. 1 <k GNEISS T C
1 S REC = 100% T B
1 < RQD = 95% T C
1 J GSl = 54-59
1 7 T -
790 I 250 + -
7 — —
-4 (P =
1 (PN T r
785 I Al + -
o & =+ -
1 = S T B
T AT > 1 L
1 i 5 T -
5 780.1 547 © 4 -
1 | Boring Terminated at Elevation 780.1 ft IN '5 —+ —
T B CRYSTALLINE ROCK (BIOTITE GNEISS) ) 1 -
T r 2 1 L
I L P T -
o 1 -
-+ - (2]
[<e] -+ -
T r S s L
+ = 9]
=] + -
+4 - ['4
- — ml T B
+4 - o T —
w -+ -
1 L w T r
4 - 8' 1 |
1 - @ 1 L
—_ — [41]
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NCDOT BORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 22
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB1-B RL STATION 22+56 OFFSET 19ft RT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-B RL STATION 22+56 OFFSET 19ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 834.7 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD COLLARELEV. 834.7 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J.

START DATE 03/18/19

COMP. DATE 03/19/19

| SURFACE WATER DEPTH N/A

DRILLER White, J.

START DATE 03/18/19

COMP. DATE 03/19/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft
835 | 8347 GROUND SURFACE 0.0
2336 + 14 A CJE 8335 ROADWAY EMBANKMENT 11
T 2 [ 10 | 2 L - M ChE (PAVEMENT)
12 kL 8317 3.0
8311 ] 36 Il t =817 _ T GRAY, CLAYEY SAND WITH TRACE _39]
830 T a2 [3 _,/: sS-3 | 25% | Vo GRAVEL A28 _ _ _
T - N GRAY AND ORANGE, SANDY CLAY AND
T { : N SILTY CLAY, A-6 & A-7-6
8261 ] 86 L t\:
825 T 222 | g MO
1 | .. |_:_
:: | E;‘: 822.7 12.0
8211 1 136 | .. |_:_
820 1 3 2 2 | s $5-4 | 32% [N}~
s - HNE
1 t - ENE 8177 _____ 19
1 |- i RESIDUAL
815 8161 1 186 3 3 3 i - N BROWN, SANDY CLAY AND SILTY CLAY,
-+ —?e M N A6 & A-7-6
I [ %Z 812.7 220
8111 ] 236 - B
810 T 2 I I M §'_
i Lo N
8061-- 286 u'—'—'_—'_"—'—_’_’_"—_'_’_’_’w _8_06l_________________2_8Q
T A C WEATHERED ROCK
805 4 33 |6r/0.4 100/0.9 L (BIOTITE GNEISS)
8035+ 312 S 7 8035 312
T 60/0.0 . .60/0.0 7.9/— CRYSTALLINE ROCK
T - o GRAY, WHITE AND BLACK, SLIGHTLY
800 T 2 WEATHERED TO MODERTATELY
- o SEVERE WEATHERED, CLOSE TO WIDE
T =i FRACTURE SPACING, HARD, BIOTITE
T a0 GNEISS
I =z REC = 96%
795 I a8 RQD = 63%
T =il GSI = 54-59
1 2 /'/‘_
-+ | 4=
790 I 2
-+ | 4=
1 ,,J;f_
785 T a5
T KA 784.2 50.5
1 r Boring Terminated at Elevation 784.2 ft IN
T i CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ

TOTALRUN 19.3ft

RUN DRILL RUN STRATA | |
| BV (PRI R | RaTE [RES [ REP| SREP [RES [ R 0 DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
803.5 Begin Coring @ 31.2 ft
8035 + 312 | 4.8 |N=60/0.0| 4.0y | (1.3) (185)[(12.1)E=A 8035 CRYSTALLINE ROCK 312
] %}?259-8 83% | 27% 96% | 63% {31 GRAY, WHITE AND BLACK, SLIGHTLY WEATHERED TO
800 . Z:141-0 = MODERTATELY SEVERE WEATHERED, CLOSE TO WIDE FRACTURE
798.7 4 36.0 300110 = SPACING, HARD, BIOTITE GNEISS
. . . X (5 = 0,
5.0 [6:03/1.0 | (6.0) | (36) 7 55&220/)’
4:02/1:0 | 100% | 72% L GSI = 54.50
3:52/1.0 7 Bl
795 3:44/1.0 o
793.7 1 41.0 4:00/1.0 7
50 | 2:45M1.0 | (5.0) | @3) o
2:17/1.0 | 100% | 86% 7
760 2:50/1.0 o
2:35/1.0 I
788.7 | 46.0 3:02/1.0 L
45 | 4:591.0 | (4.5) | (2.9) 7
6:08/1.0 | 100% | 64% -
8:00/1.0 7
785 . " A
784.2 T 50.5 15-257/1-0 Ot 784.2 50.5

Boring Terminated at Elevation 784.2 ft IN CRYSTALLINE ROCK (BIOTITE

GNEISS)
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NCDOT BORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 23
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Blythe, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB2-A RL STATION 24+79 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A RL STATION 24+79 OFFSET 22ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.8ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 21.5 COLLARELEV. 839.8ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 21.5

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

HAMMER TYPE  Automatic

| DRILL METHOD NW Casing w/ Advancer

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020

HAMMER TYPE  Automatic

| DRILL METHOD NW Casing w/ Advancer

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19

SURFACE WATER DEPTH N/A

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
(0 0.5t | 0.5t | 0.5ft : ! f NO. [/moll 6| Eev. @ DEPTH (f)
840 | 830.8 GROUND SURFACE 0.0
8388 1 10 P IR (R I M EERER) ROADWAY EMBANKMENT 1.0
T 7 | 23 | 15 R I v I M [ERSE (PAVEMENT)
8365 T 33 C AT T e (bS58 " GRAY, SAND WITH GRAVEL, A-Tb __,— 20
835 T 4 3 3 o | || MO ORANGE, BROWN, AND GRAY, HIGHLY
T 1. L:_— PLASTIC, SILTY CLAY, A-7-6
1 |- HNE
I_\
8315 T 83 | - L\-
830 1 S 2 3 ]]|és SS-13 | 39% L:'_
1 | L\_
1 l. . L\_
8265 1 133 |- - ‘E\-
825 I Szt e AN ENE
\ L\
T N\ N~ 8233 ___ 165
T N i RESIDUAL
82151 183 | - 5 T\ NS BROWN AND RED, SANDY CLAY AND
820 I I TN I R B M N SILTY CLAY, A-6 & A-7-6
T . .J/. . \ 4 - 818.3 215
8165 T 233 - F - \-
815 1 4143 || é M §'_
]
1 Lol ool I, rew®s _ _ _ __ ________ _ __ _ 289
a1 L ona T TTT T WEATHERED ROCK
610 T o1 |1goa " onch (META-RHYOLITE)
809 5T 303 ’ 809.5 30.3
T 60/0.0 . -60/0.0 2 CRYSTALLINE ROCK
T RIS P GRAY, BLACK AND GREEN, FRESH TO
T 2, VERY SLIGHTLY WEATHERED, WIDE
805 T 2\ FRACTURE SPACING, HARD,
T =~ META-RHYOLITE
T "~ REC = 100%
1 z RQD = 97%
T = GSI = 54-59
800 1 57
T 7
- |/\
1 i
795 I =
T 7
T 7
1 2
790 -+ \—789.5 50.3
T r Boring Terminated at Elevation 789.5 ft IN
T - CRYSTALLINE ROCK (META-RHYOLITE)

NCDOT CORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ TOTAL RUN 20.0 ft

RUN DRILL RUN STRATA
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
809.5 Begin Coring @ 30.3 ft
8095 + 303 | 50 [N=60/0.0] (5.0) | (5.0) (19.9)[(19.3) =4 8095 CRYSTALLINE ROCK 303
g;]gﬂ-g 100% | 100% 100% | 97% {2 3= GRAY, BLACK AND GREEN, FRESH TO VERY SLIGHTLY WEATHERED,
5591170 2 WIDE FRACTURE SPACING, HARD, META-RHYOLITE
01/1. 0 REC = 100%
805 | g04.5- 35.3 3918 1 RQD = 97%
5.0 | 2:43/1.0 | (5.0) | (5.0) ’,}?- GSI = 54-59
2:45/1.0 | 100% | 100% A
2:40/1.0 I
800 2:36/1.0 et
799.5 40.3 3:08/1.0 iy
5.0 | 3:34/1.0 | (4.9) | 4.9) A
3:20/1.0 | 98% | 98% A
4:23/1.0 2
2:55/1.0 o
795 | 7945 45.3 312110 z‘/'f—
5.0 | 257/1.0 | (5.0) | (4.4) o
3:59/1.0 | 100% | 88% 2
3:30/1.0 o
3:15/1.0 A
790 | 7895 50.3 2:49/1.0 A 789.5 50.3

(META-RHYOLITE)

Boring Terminated at Elevation 789.5 ft IN CRYSTALLINE ROCK




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

NCDOT BORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 24
BORE LOG CORE LOG
WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Swartley, J. WBS 46067.1.1 | TIP B-5353 | COUNTY GUILFORD | GEOLOGIST Swartley, J.
SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft) SITE DESCRIPTION REPLACE BRIDGE NO. 147 ON US 29/70 & 1-85 BR (-L-) OVER SR 1009 GROUND WTR (ft)
BORING NO. EB2-B RL STATION 24+75 OFFSET 21 ft RT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-B RL STATION 24+75 OFFSET 21 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5 COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

| SURFACE WATER DEPTH N/A

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELf'tEV ELEV DEETH v 0 SOIL AND ROCK DESCRIPTION
® ] @ | ™ |osft|osf|osf]| |0 2 %0 I 100 | NO. | /moif G | ELEv. ) DEPTH (it
840 | 839.7 GROUND SURFACE 0.0
8387 £ 10 AT (I s387 ROADWAY EMBANKMENT 1.0
T 8| 15| 6 . -)21- R M |pSF 8374 (PAVEMENT) 23
a0 T 27 0 N ORANGE, CLAYEY SAND WITH GRAVEL,
835 CR B B AR I ss1 | 20% | N ATD
T — 97— ° ‘—\__ ORANGE AND GRAY, SANDY CLAY AND
I 1. ]‘:\_ 8327 SILTY CLAY, A6 & A-7-6 70
1 o KL
8310 | 87 ,‘_ . |_\_
830 T 2177 | les M L:_
1 . LN
1 I HNE
| HN
I L N
826.0 13.7 |- - - L\—
825 T 7 212 |lqu M LN
T Vo VYN
1 i N
8210 | 187 A LN
820 1 2 2 7 & 3S-2 | 40% | 820.0 19.7
I T i RESIDUAL
I F - §_ ORANGE AND BROWN, SILTY CLAY, A-7-6
8160 | 237 I N
815 7 | 16 8403 | 815.0 247
8143 L 284 5 . . 100/0.8 Z WEATHERED ROCK
) T 60/0.0 “ (BIOTITE GNEISS)
= CRYSTALLINE ROCK
810 I GRAY AND WHITE, FRESH TO
= MODERATELY WEATHERED, CLOSE TO
I WIDE FRATURE SPACING, HARD,
p,‘:f BIOTITE GNEISS
I REC = 99%
805 - RQD = 96%
I GSl = 54-59
’l/;
1~
800 s
’
7
1~
’l/;
= 1~
795 I |// 794.6 45.1

Boring Terminated at Elevation 794.6 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353_GEO_BRDG0289.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ

TOTALRUN 19.7 ft

RUN DRILL RUN STRATA
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
814.3 Begin Coring @ 25.4 ft
BT42 1 32 0.7 [N=60/0.0] (0.6) | (0.0) (19.6)[(19.0 F=A_ 814.3 CRYSTALLINE ROCK 254
5.0 |-4:0000.7 /) 86% f\ 0% 99% | 96% Yl GRAY AND WHITE, FRESH TO MODERATELY WEATHERED, CLOSE TO
] 2:50/1.0 1550y | 5.0y = WIDE FRATURE SPACING, HARD, BIOTITE GNEISS
i 318/1.0 7 2
810 _ 3:37/1.0 [ 100% | 100% .~ REC = 99%
8086 L 311 300110 7 RQD = 96%
1 50 7319710 (5:0) [ (5.0) - GSI=54-59
. 3:45/1.0 | 100% | 100% I
- 5:45/1.0 o
805 : /
. 6:57/1.0 7
803.6 + 36.1 8:10/1. s
- 5.0 | 7:45/1.0 | (5.0) | (5.0) 7
] 8:50/1.0 | 100% | 100% -
. 9:57/1.0 7
800 — 8:02/1.0 b=
798.6 1 41.1 9:30/1.0 2
- 40 | 8:00/1.0 | (4.0) | (4.0) o
. 9:00/1.0 | 100% | 100% S
795 - 9:46/1.0 2
794.6 4 45.1 11:26/1.0 /1—794.6 45.1

GNEISS)

Boring Terminated at Elevation 794.6 ft IN CRYSTALLINE ROCK (BIOTITE




DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 25
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB1-ARL EB1-A RL

BOXES 1 & 2: 34.2 -48.7 FEET

e 5
B
—

=
R
3
S m————

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 26
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB1-B RL EB1-B RL

BOXES 1, & 2: 31.2 -49.3 FEET BOX 3: 49.3 - 50.5 FEET

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 27
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB2-A RL EB2-A RL

BOXES 1, & 2: 30.3 -46.6 FEET BOX 3: 46.6 - 50.3 FEET

R A e P P

FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 28
46067.1.1 (B-5353)/BRIDGE NO. 147

CORE PHOTOGRAPHS

EB2-B RL EB2-B RL

BOXES 1, & 2: 25.4 -43.0 FEET BOX 3: 43.0 -45.1 FEET

FEET FEET



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

A
Soil Classification and Gradation | l
b
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616

S&ME Project #: 6235-19-003 Date Report: 4/16/2019

State Project No.:  46067.1.1 County: Guilford County Date Tested: 4/3/19-4/16/19

Federal ID No.: NA TIP No.: B-5353

Project Name: Replace Bridge No. 147 on US 29/70 & -85 BR over SR 1009 with Dual Bridges — Left Lane Bridge No. 147, Right Lane Bridge No. 1289

Client Name: NCDOT GEU Client Address: Raleigh, NC
. _ £ | Sample [ AASHTO Total % Passing Total Mortar Fraction (%) o ®
Tgl . g . 2 g E | Depth [ Classification Sieve # Coarse| Fine = k%
S O 6o O ® O = = . 2 o
w Z o Z h Z O < (ft) 10 40 60 200 | Sand | Sand | Silt | Clay | LL PL Pl @) b
SS-1 | EB2-BRL | 24+75 | 21RT | -L- | 37-52 A-6| (6) 97 88 82 60 16 31 35 18 36 22 14 - 20.1
SS-2 | EB2-BRL | 24+75 | 21 RT | -L- |187-202| A-7-5[ (6) 99 80 70 49 29 27 22 22 49 30 19 39.5
SS-3 | EB1-BRL | 22+56 | 19RT | -L- | 3.6-5.1 A-6| (6) 94 83 77 57 19 29 25 27 35 19 16 - 24.6
SS-4 | EB1-BRL | 22+56 | 19RT | -L- |13.6-15.1] A-7-6| (11)| 100 96 91 74 9 26 37 29 41 26 15 - 31.6
SS-13 | EB2-ARL | 24479 | 22LT | -L- | 83-98 | A-7-6| (19)| 94 87 83 71 12 19 29 41 50 21 29 - 38.6
SS-15 | EB1-ARL | 22+70 | 23LT | -L- | 81-96 | A-7-6] (19)| 96 89 86 74 11 19 33 38 48 21 27 - 334
SS-16 | EB1-ARL | 22+70 | 23 LT | -L- [18.1-19.6 A-4] (0) 77 62 54 38 30 28 27 15 32 22 10 - 19.2

References / Comments / Deviations: ND=Not Detemined.

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 T265: Laboratory Determination of Moisture Content of Soils

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

Karen Warner NCDOT 118-06-0305 Joey Daily 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 29

U5896 Summary Table Br 1289.xls



DocuSign Envelope ID: E1120A94-2307-406E-809F-CA42FDD85ED3

SHEET 30
46067.1.1 (B-5353)
Guilford Co.

SITE PHOTOGRAPH

Bridge No. 1289 on —L— (US 29/70) over SR 1009

o e

S

= -
. S

R

\\\

Looking East towards End Bent 2
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

COUNTY _GUILFORD

PROJECT DESCRIPTION REPLACE BRIDGE NO.147 ON

US 2970 & I-85 BR OVER SR 1009 WITH DUAL

BRIDGES - LEFT ILANE BRIDGE NO. 147, RIGHT LANE

BRIDGE NO. 289

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS.

147 & 289 ABUTMENTS

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. B-5353 1|14

— —
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
A. BLYTHE

J. SWARTLEY

J. WHITE

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

CHECKED By _J- DAILY

SUBMITTED By _J- DAILY
oate _JUNE 2020

-
. 9751 SOUTHERN PINE BLVD
CHARLOTTE, NC 28273
'll —_— (704) 523-4726
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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.

B-5353

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 10 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 ORGANIC. MATERIALS L L 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. 1< 357 PASSING *200) 1> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CLRL) N WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P P =1 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
LA, T COMPRESSIBILITY NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
A-l-a | A-1-b ROCK. (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
sMB0L  Dagodoocsdisi: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
39598398 3258 MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R
Py 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
w0 (5w PERCENTAGE _OF MATERIAL 0 1 SHELL BEDS. B ’
o | |5 ux| 51 WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 |15 MK |25 MX| 10 MX ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, Fi TS MAY SH HT STAINING. ROCK R R
pre— TRACE OF ORGANIC MATTER 2 - 37 3-5% TRACE 1 - 10% ngcmsn E"f‘ cgvsim.t?n:. 1GHT. FEW JOINTS SHOW SLIGHT STAINING. ROCK RINGS UNDE DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
s LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 HORIZONTAL.
PASSI:‘,_G “ ~ Lag x| 41w |4 e a1 ] 40 x| 41 v | 40 x| 41 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 (vvzrgus)ucm ggngzf"SEg:"';YB;gigz' ggé'gaEzT?LNéD‘s?I:ﬁ ;gl'ggfl_ragoizozl'::;"uz;‘; ﬁga;’g‘:sal_';wgpﬁp‘ DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 x (10 Mx | 10N [ 1w [ 10 Mx |1 x| 1w [ 1M ';‘l;;-:;rl: HIGHLY HIGHLY ORGANIC > 187 > 207 HIGHLY 357 AND ABOVE ' OF A CRYSTALLINE NATURE. : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
QRGANIC .
GROUP INDEX [] [] [] aMx |8 M |12 x| 16 Mx|NO MX ANOUNTS OF SO1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;‘I‘gg REfAi?:E‘:TTL'U“EUg ::U“TCJE”:EP :;?;:.ELS.LOTNDG T":‘E‘C:R;:TES;E“AS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
USUAL TYPES STONE FRAGS. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING
OF MAJOR | GRAVEL, 40 gzz ;:;:Low.gm ;l]l.llg C;UJAIVESV MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SAND L L 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
N RATING LN 10 000 o 10 7o AR T U Zpw PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MOD.) gRAN[rsom ROCKS, :os‘:“;z;nspans ARE DULL AND mFscowREn. SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5’ SUBGRADE POOR U O~ SPRING OR SEEP vt FF?ELgS ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 Pl OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL Lo:mnou (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
pacT . 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.
PRIMARY SOIL TYPE mcows',:ls'fs?«?:vo PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925 pIP & 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 T FT3) 1T Lt
-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY L ose ‘101w SOIL SYMBOL Qm Qo1 TEST BORING O SLoPE nbica 70 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 IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL DENSE 30 To 50 ARTIFICIAL FILL (AF) OTHER @ AUGER BORING @ CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) THAN ROADWAY EMBANKMENT 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 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 [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.
T-CLAY MEDIUM STIFF 4T X . B
'542-1 :'; EDIUM STI 08 2.5 10 1.0 =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 QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
(I:OHEE S[WLE ) . :VH;TFIFF 135 TToO 1350 1 rTo z‘; PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
v - o 2 )04 *Twyet ALLUVIAL SOIL BOUNDARY A RSEUTATON (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNES .
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS S gggzours (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 -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLA?EIFIED AEXTCAVATION - o 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 2000 0.42 025 0.075 0.053 UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE Y EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLaY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK
BLOR) C0B) 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.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.005 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 .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAH;- T:?EDR :’QIEEINDGIA:'?E Tlggrz-: {F'TEOSLLISS'I‘J STAOM;RI?RDU%F;TARF;EFNESZATIISO';E?‘FHIR ngODTN Igso SOIL
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 0U 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 .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 ngT - 3%2:4??5;5:5 TT::TTION rest :ZPT - SPEESSU:?TEI!;ETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID: VERY WET. USUALLY e - VOID RATIO <D. - SAND. SI;NDV gs- _B:'F-:” SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT. SILTY o7 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH oL LN A D ‘EXPRES oty Ao bEnCoNTagE TER THAN 4 INCHES DIVIDED BY
e Liouip LMt FO0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
p,ggﬁ;g: . SEMISOLID: REQUIRES DRYING 10 FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-4 N: 796651 E: 1706359
PLL L PLASTIC LIMIT HI - HIGHLY vV - VERY RATIO TERM SPACING TERM THICKNESS «SEE NOTE ALSO
RY MORE TH:
oML oprivuM MorsTure MOIST - M SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT v o oo Feer ThickLy seooED 15 -4 FEET ELEVATION: 834.39 FEET
ot L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits [] avromatic [ 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 [] cvess [[] 6" coNTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET » BRIDGE BORING EBI-B WAS SURVEYED. ALL OTHERS WERE DERIVED
PLASTICITY [] s HoLLow sucers s [+ INDURATION FROM GEOPAK AND TIN FILE ‘U5896_Is_1in_I8052I.tin’ dated 4/8/19
D OR SEDIMENTARY ROCKS. INDURATION 15 1 o = MATERIA - DUE TO LIMITED VISIBILITY ASSOCIATED WITH NIGHT WORK AND BEING
PLASTICITY INDEX (PD) DRY_STRENGTH CME-550 [[] nero Facen FINGER BITS [~ - INDU IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT.PRESSURE.ETC. | |NSAFE TO SURVEY OTHERS DURING DAY WITHOUT TRAFFIC CONTROL.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
, W/ DV
:Fg:ffﬁ_"gsﬂ'?g'c " 'o‘izj'ORE Mi?é:'" " [] rost HoLE bicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
[] portasLe HoisT TRICONE 2 Y6 STEEL TEETH ] w0 aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE  TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] cME-550% 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES

FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c 0 0 o
From the lithology, structure and surface « a o« " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to ” 0 c = planes), choose a box 1n the chart. Locate the —~ P 0 0 = E— _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BC position 1n the box that corresponds to the condition 4 o o 9 E’ 88‘1 © BC
to 37 1s more realistic than stating that < < e Lo < of the discontinuities and estimate the average value § < 5 o 5 _§ i
GSI = 35. Note that the table does not [0} o 0 IS = “ o el w5 o5
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. ] o < D05 ) e 0 oy ~C S0
Where weok planar structural planes ore 0 o P 0 0o | precise. Quoting a range from 33 to 37 1s more L oo g = 25 Q=% 250
present 1n an unfavorable orientation 2 ° 0 ES &3 =C realistic than giving GSI = 35. Note that the © c 3 2 T‘T 2 o o 8= 8-5 c
with respect to the excavation face v c ) -E ¢ P Hoek-Brown criterion does not apply to structurally w DO o o 0 g oY » 0o
these will dominate the rock mass g ;' 0 _G.ZJ“W The =3 controlled failures. Where unfavourably oriented 5 0 7P _E"' 95 ‘ng 228
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 53 & »°
In rocks that are prone to deterioration o < o °% <= < these will dominate the behaviour of the rock mass. ow = _ - £ w " =z
as a result of changes 1n moisture = o« 2 O SPe 5.0 >3 < 2 C 5,0
0 — The strength of some rock masses 1s reduced by the = "o o 0 © =l !
content will be reduced 1f water 1s (@) e -8_' O & 0@ 00 ¢ 4 d h be allowod f o5 % o 3 0 L 0§ Zo0
present. When working with rocks 1n the e 8o = 2o Yao ET, presence of groundwater and this can e allowed for - g« ) €O oo 9| B,
foir to very poor categories, a shift to w o 3 i - gg—j‘ o 0« by a slight shift to the right in the columns for faur, Wi g o o » o > Q%C O 5«
the right may be made for wet conditions. % o’ _c'% So 00 g‘ a 59 poor and very poor conditions. Water pressure does %E’% o o *6 ! 8 ! _EI:J "5 EGEJ o _08
Water pressure 1s dealt with by effective L > o o o x 0% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 oy o P xcXPon| >
N ) o o O ¢ ol oS 05 e 05 e \ Y R0 o o< Lo ©9o0o | x3I5
stress analysis. ) o O 0o I e oot wo*h using eftective stress analysis. i P Ll O < 0 O S0¢ w ==
%) > > o n Lo awnzo S0n= 9 J oo S o 0 w o= a v 0u >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intoct /
A, /hick bedded, very blocky sondstone
rock Specimens or massive 1N 90 N/A N/A The effect of pelrtic cootings on the bedding 70
situ rock with few WldelH spaced / - plones 1s miumized by the confinement of A
discontinuities ﬁ N the rock mass, In shollow turnels or slopes
O 80 "] these bedding planes moy cause structurally
| = controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
intersecting discontinuity sets i B. Sonc- 'r/,;/;j:‘ C. Sond- D. 51/¢stone 9///7///”{;/’/,; E. Heok 50
60 stone with A stone ord or silty shale | Y PA si/tstone
= 1 4’44 ///7/‘
o thin inter- %f////él_ s1/tstore with sand- ;/47}///'¢ or cloyey B C D E
B loyers of | ‘% 1 similor stone Joyers g;//' /4 shole wrth
VERY BLOCKY 1interlocked, [} s1/ts tone oA amounts P /¢% sonds tone
partially disturbed mass with =z 50 23 L LD fsyer-5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
2 /
Y
g TUR aM E:J 40 C.D.E.and G - may be more or |V F. Jectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but ) intensively foldedsfaulted, 30
p 4
1, folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone =
AN formed by many intersecting o Tectonic deformation, faulting and | with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these 7| soncstone layers formng on
v of bedding planes or schistosity 5 Y. categories to F and H. olmost chootic structure 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
locked, heaVIIH broken rock mass g 20 2522 G thoisturbed silty { W) W, 7ectoricelly deformed silty
with mixture of angular and ?’///:f/ﬁ?é or clayey shale wrth ;//// )| or cloyey shole forming o 10
rounded rock pleces —,:/4//,% or without a few very / /////g chootic structure with pockets H
f::é% thin sondstone layers 7 ///4’/% of cloy. Thin loyers of
7 %%’@;f&: / /g"! f //} sandstone are tronsformed
10 S U 1to small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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; ; ; ; ; ; ; ; ; 1 1 ; ‘ ‘ ‘ : : : 0 20 40 | PROJECT REFERENCE NO.| SHEET NO.
"""" ‘ ‘ ‘ : : ‘ ‘ : e vl e —— B-5353 4
LOOKING BACK STATION (-L-) AT FRONT| meﬁﬁZﬁ%@ﬁéuﬂw - FEET D STRATIGRAPAY TS DRATN
‘ ‘ ‘ ‘ — (0] O. (0]
,,,,,,,, FACE OF MSE WALL AT END BENT | e (WALLED vE - 2 BROJECTED ALONG THE WALL FACE
| @ ROADWAY EMBANKMENT, GRAY, MOIST, MED; DENSE, CLAYEY SAND AND SAND W/TH GRAVEL A ~I-b ‘ | ‘ ‘ ‘ ‘ : : : :
o (B)-ROADWAY- EMBANKMENT ORANGE, BROWN-- AND- GRAY, MOIST. MED. STIFF, SANDY.-CLAY - AND- HIGHLY- PLAST/C S/LTY CLAY A-—6 & A+ 7-6'—{ rrrrrrrrr e LR EFE ITTEPPNS ITPPPP FESTRRS R T
‘ @ WEATHERED ROC‘K B/OT/TE GNE/SS 3 3 3 3 3 3 | | | | | | |
850 S o S S ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 850
PROPOSED ] ‘
OP OF WING.

R N N N S ﬂ”HLL LINE Ao

820 S S S BN g 3 3 N s z s e STAZ0628, | . A N
‘ ‘ : : : . STA, 2341574 -L- e ; : ‘ ‘ 1 1 1 ‘ OFFSET 53.00°LT. ‘ ‘ ‘
© OFFSET 5§3,00° RT ; ‘ ELEV. 816.83" +/- |
. © ELEV. 819.3" +/- . NG : . .
T T T T T T T T T T T T T TN < ‘ SN e e ST T : 3: ,,,,,,,
RESIDUAL, GRAY AND BROWN, MOIST, ; : § § § Sm-al ; § § § :. ZEE/DSU# FG’*’SAAYNgyDS /fﬁcx/’\; HOIST. X
810 ; ;  SOFT TO MED. STIFF, SANDY CLAY AND. ‘ r | | | | ; ; | ; ‘ 1 ; ; ; ; ; et
P SITY CLAY A6 8 AT 6 S N e e e T ; 2 L R S e e - B
| | ————————————— == ST T T T T TTTTTTTITTTT : g GRAY, MOIST, VERY DENSE : : :
s WEATHERED -ROCK; BIOTITE.-GNEISS: //ﬂ ; ; ; ; : ; L SITY SAND. A=2—4 1 TR T SR
| 1 e ————— e ——— 60/00 'igg ———— | A — © | | |
800 L b S S ié ,,,,,,,,, S S _______ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 800
e
s | | | | | | | ; ; 7| CRYSTALLINE ROCK, GRAY AND WHITE, FRESH
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" S| P A TOCSLIGHT LY WEATHERED, VERY" CLOSE"TO"'}""""'
: : CRYSTALL/NE ROCK GF\’AY AND BLACK SL/GHTLY %Jj? REC.= 96% : : ; : : 3 3 C/ WIDE FRACTURE: SPAC/NG HARD B/OT/TE
| | | - TO MOD. SEVERE WEATHERED;CLOSE TO WIDE K77 pap - 63y | | | ; ; ; 2] GNEISS | | | ‘ |
90 . FRACTURE SPAGING, HARD, BIOTITE GNEISS - L2 - 95,7-754,;59””4 ,,,,,,,,, PR R AR A A . 2 T PP PP ; ,,,,,,,,, ; ,,,,,,,,, -..790.
: : : : : : : : : : ; % ; ; ; ; : : : ‘ ‘ f ! ‘ : : :
[=” : : : : : : : : : 7= REC.= 1007 : : : : :
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 07~ RARRRS ERRAAE A A S S 57 Bal¢ DA Lo VA R i S R AR
CT : : : : : : f : : ! 7~ GS/= 54}—59 : 3 f : :
FIAD i
C780 O3/19 il & 780
] S S S S U ST SR S S S S S S R S o 3719 .| NOTE: GROUNDLINE PROFILE IS CONSTRUCTED|
. . . . . . . . . . ' ' ' ' ' ' ' ' ' ' ' ' ' ' ALONG FACE OF THE WALL USING
ELECTRONIC TIN FILE’ U5896 Is tin_180521.tin’
: : : : : : : : : : : : : : : : : : : : : : : . | DATED 4819.
770 _WALLIl- : : : : : : : : : : f f f f f : : : : f f : : 3 3 3 770
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| | | | | | | | | 0 20 4 | PROJECT REFERENCE NO.| SHEET NO.
"""" | | ‘ ‘ Y | | END BENTz e — B-5353 5
FACE OF MSE AWTAI(EILI aT EN [I BF ENT 2 MSE WALL ENVELOPE D sTTCTET
,,,,,,,, ‘ ‘ ‘ ‘ | ‘ ‘ ‘ (WALL#Z) B PROJECTED ALONG THE WALL FACE
"""""" ‘ ROADWAY EMBANKMENT ORANGE “AND GRAY, MOIST. MED; DENSE TO" DENSE. CLAYEY "SAND' AND" SAND' W/TH GRAVEL'A'—'/'—'D'""""'I’""""I""""I """"" R AR SRR

‘ ROADWAY EMBANKMENT ORANGE BROWN AND GRAY, MO/ST SOF T TO MED ST/FF SANDY CLAY AND H/GHLY PLAST/C S/LTY CLAY A 6 & A= 7—6

,,860,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,,”,I”,,”,,j ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 860
850 I | ‘ 850
'''''''''''''''''''''''''''''' PROPOSEDFILL""g‘I—
LINE 3 1 3 §
840 N L S O S~ SO N S SO 840
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr |,3,,,,,,,,,,,,,,,,,,,,,,,,,, (AN ,,,,,,,,,,,;,,,,,,,,J},,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
| | | ——
830 NG T 830
| PROPOSED FILL
LINE |
| EXISTING GROUND ‘
820 SN e N i ke A S S i..820
MED 57‘//:/: T T/FF y AY A } - 24 RESIDUAL, BROWN RED AND ORANGE MO/ST.‘
SITY CLAY. A %2 A 7_S5AND LA Nf‘ . ‘ ‘ ‘ ‘ ‘ : gy M MED. STIFF TO STIFF, SANDY. CLAY AND
-L- : . \ ELEV. 89.78" +/- '
OFFSET 53.00°LT N T e e — — o SITYCAMAB & AT6
S e e e e e ='~—(; :);
‘1.60/0‘0 = | |
= N e i ,,,,,,,,,,,,,,,,,,,,,,, S S S NN O S S 810
0 | | | % CRYSTALLINE ROCK, GRAY AND WHITE. FRESH TO MODERATELY
=57 I N A WEAT HERED,, CLQSE , ,T,O, WIDE F R,AC,TURE, ,SP,A,C!N,G , HARD, ,B,/O,T,/TE, GNE /SS ,,,,,,,,,,,,,,,,,
S S B S G = *
3 3 3 ;  CRYSTALLINE ROCK, GRAY, BLACK AND GREEN, A REC.= 1007 >~ 7 R‘ - 997 : : : | | | | | |
800 .. FRESH. . TO:VERY. SLIGHTLY. WEATHERED, W/DE,, ,,,,, %’f ROD = 974 ;’ ,,,,,,, & Rgg 9995/ ,,,,,, S S S e e R -..800.
: : : : . FRACTURE :SPACING, HARD, MET A-RHYOLITE Vo~ = 7 L = 54+ : : : : 3 : : : : :
: : : : : : £ 65I= 54-59, f=| 651 = 54759
ffffffffffffffffffffffffffffffffffffffffffffffffffffff = G U <= T U U U S U U U SO N N S S
2 7 cT
=/ 03/19
790 5/ R L L S S U SO SRR SRS SRR 790
CT :
0349 |
S S O s U S A A NOTE: GROUNDLINE PROFILE IS CONSTRUCTED| . .. .
ALONG FACE OF THE WALL USING
ELECTRONIC TIN FILE' U5896 Is tin_180521.tin’
. . DATED 4/819.
780 _WALL2- : : : ‘ 780
10+ 00 11+00 12+ 00




NCDOT BORE DOUBLE B5353_GEO_RWALS.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 6

WBS 46067.1.1 |TIP B-5353 |COUNTY GUILFORD |GEOLOGIST Blythe, J.

WBS 46067.1.1 | TP B-5353 | cCoUNTY GUILFORD | GEoLoGIST Blythe, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB1-A STATION 22+70 OFFSET 23 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8348 ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366 24 HR. FIAD

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-)

BORING NO. EB1-A STATION 22+70 OFFSET 23 ftLT ALIGNMENT -L-

COLLARELEV. 834.8 ft TOTAL DEPTH 54.7 ft NORTHING 796,642 EASTING 1,706,366

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

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/20/19 COMP. DATE 03/21/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf|tg)v RIVE DE(ft)TH : i " o v s SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTRAI’\_I RUN 20.5 ft -
(0 0.5ft | 0.5ft | 0.5ft NO. /woll o | elev. DEPTH (it RUN DRILL L
' ' ' {n () E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sor RES R0 o DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
835 |_834.8 GROUND SURFACE 0.0 8006 Begin Coring @ 34.2 ft
8339 L 09 . 1. 833.9 ROADWAY EMBANKMENT 0.9 = e+ 324 | 1.5 [2:15/05 [ (1.5) [ (1.5) (20.5)[(19.5) F=A—800.6 CRYSTALLINE ROCK 34.2
T 4| 13 | 4 L M F g2s (PAVEMENT) 05 : 50 _i;ag%}_-g. 100%4100% 100%| 95% Y GRAY AND WHITE, FRESH TO SLIGHTLY WEATHERED, VERY CLOSE
mazat f oL L .77 — == GRAY, SANDWITH GRAVEL ATD__|— ] T &3410 —(5,2) —(4,?) Zi TO WIDE FRACTURE ?{PE/E\:C_II\#%%JI;ARD, BIOTITE GNEISS
830 T (e' .- M N ORANGE, BROWN, AND GRAY, SANDY i 8:29/1.0 100% 86% i RQD = 95%
T I — CLAY AND HIGHLY PLASTIC, SILTY CLAY, 795 4 4:26/1.0 2 GSI = 54.59
+ - - 8283 AB & ATE 65 79417 407 4:42/1.0 a0 =54
+ {- - T 5.0 | 5:44/1.0 | (5.0) | (5.0) i
8267 + 81 q- Y T 6:27/1.0 | 100% | 100% a5
825 T 20131 3 || e $8-15 | 33% Ry I 6:18/1.0 L
- T — 790 T 6:39/1.0 2250
T I N 789.17] 45.7 4:55/1.0 7]
+ .- - T 5.0 | 3:57/1.0 | (5.0) | (5.0) a0
8217 + 131 [ - T 3:38/1.0 | 100% | 100% ol
820 + 2 [ 2]3 & - M - T 3:27/1.0 25
-+ T — 785 I 3:12/1.0 Al
+ 17 883 . 15 784.17] 50.7 3:17/1.0 25K
T 100 o RESIDUAL ik 4.0 | 7:09/1.0 | (4.0) | (3.7) S
BEr+ 181 1 i r GRAY AND BROWN, SANDY SILT, A-4 1 7:40/1.0 [ 100% | 93% s
815 T 7 - SS-16 | 19% - T 3:26/1.0 L
- t — 780.1 54.7 3:15/1.0 #=] 780.1 54.7
T |- B 1 L Boring Terminated at Elevation 780.1 ft IN CRYSTALLINE ROCK (BIOTITE
8117 4 231 12 r 1 i GNEISS)
810 1 313 3 de- M i I C
=~ ~ —_ —
1 S~ i
1 TSkl - 878 _ _ _ _ __ __ ________ 29 T r
8067 4+ 281 N | GRAY, SILTY SAND, A-2-4 T I
< 1 L
805 1 25 | 40 | 50 s M r I C
T -] F8033 o ________ 38| T N
T C WEATHERED ROCK 1 L
8017 + 331 TR -10(-)/0-3‘ : 801.3 (BIOTITE GNEISS) 33.5 1 L
800 -+ 60/0.0 60/0.0.} 4 8006 CRYSTALLINE ROCK 32 I C
T . yf_ CRYSTALLINE ROCK T N
4 z‘/'f L GRAY AND WHITE, FRESH TO SLIGHTLY T B
+ P WEATHERED, VERY CLOSE TO WIDE T r
705 1 A FRACTURE SPACING, HARD, BIOTITE T i
-+ N GNEISS I L
+ 2 REC = 100% T B
1 o RQD = 95% 1 -
T i GSl = 54-59 T L
790 I s 1 -
7 — —
-4 (P =
1 (PN T r
785 I i 1 -
I 2 T -
4 L 8 T B
4] & 1 L
1 gl o 1 C
T S 780.1 54.7 1 L
1 L Boring Terminated at Elevation 780.1 ft IN 8 -+ -
I C CRYSTALLINE ROCK (BIOTITE GNEISS) = 1 -
I - o 1 -
P4 -+ -
T N z T —
1 L 0 T -
[} <+ -
-4 - 2l 1 B
-4 - ; 1 B
—+ — Dfl
+4 - o T —
w -+ -
1 L w T r
4 - 8' 1 |
1 L 8 T r
—_ — [41]
T B u T N
+ - o
2 T -
1 L 2 T r
+4 - [=]
—— — L T r
14 £ .
-+ - (o]
- - O T r
2 T L
-+ - (o]
[=] BN -
+4 - o
z T -




NCDOT BORE DOUBLE B5353_GEO_RWALS.GPJ NC_DOT.GDT 5/29/20

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT

SHEET 7

CORE LOG

WBS 46067.1.1 | TP B-5353 | cCoUNTY GUILFORD | GEoLoGIST Blythe, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB1-B STATION 22+56 OFFSET 19 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8347 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD

WBS 46067.1.1 | TIP B-5353 | cCoUNTY GUILFORD | GEoLoGIST Blythe, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB1-B STATION 22+56 OFFSET 19 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8347 ft TOTAL DEPTH 50.5 ft NORTHING 796,599 EASTING 1,706,377 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autonatic

DRILLER White, J. START DATE 03/18/19

COMP. DATE 03/19/19

| SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/18/19

COMP. DATE 03/19/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft
835 | 8347 GROUND SURFACE 0.0
2336 + 14 N CE 8336 ROADWAY EMBANKMENT 11
T 210 | 2 L - M ChE (PAVEMENT)
12 kL 8317 3.0
0211 T 26 - t =817 _ T GRAY, CLAYEY SAND WITH TRACE 39
830 T a2 [3 _,/: sS-3 | 25% | Vo GRAVEL A28 _ _ _ _ |
T - N GRAY AND ORANGE, SANDY CLAY AND
T [ N SILTY CLAY, A6 & A-7-6
1 I . LN
826 .1 8.6 I . L -
825 T 222 | g MO
4 |- - |_:_
1 .- - - . 12.0
T | e E;‘_ 822.7
8211 ] 136 | .. L:-
820 1 3 2 2 | s $5-4 | 32% [N}~
1 [ HN\E
1 b - ENE 8177 _____ 19
1 1 _ RESIDUAL
815 8161 1 186 3 3 3 1. N BROWN, SANDY CLAY AND SILTY CLAY,
-+ —?e M N A6 & A-7-6
I [ %Z 812.7 22,0
8111 ] 236 - B
810 T 2 I I M §_
T - N
8061-- 286 L'—'—'_—'_"—'—_’_’_"—_'_’_’_’.‘ _8_06l_________________2_8Q
b A C WEATHERED ROCK
805 T 33 (6704 100/0.9 L (BIOTITE GNEISS)
8035 T 312 RN Zr 8035 31.2
T 6070.0 . .60/0.0 2 CRYSTALLINE ROCK
+ - /E"/\- GRAY, WHITE AND BLACK, SLIGHTLY
800 T A WEATHERED TO MODERTATELY
T A SEVERE WEATHERED, CLOSE TO WIDE
T =i FRACTURE SPACING, HARD, BIOTITE
T a0 GNEISS
I T REC = 96%
795 I a8 RQD = 63%
T =l GSI = 54-59
1 2 /'/‘_
-+ | 4=
790 I 7L
-+ | 4=
1 ,,J;f_
-+ | 4=
785 " A
T KA 784.2 50.5
T i Boring Terminated at Elevation 784.2 ft IN
I C CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353 GEO_RWALS.GPJ NC_DOT.GDT 5/29/20

CORE SIZE NQ TOTALRUN 19.3ft

RUN DRILL RUN STRATA | |
| BV (PRI R | RaTE [RES [ REP| SREP [RES [ R 0 DESCRIPTION AND REMARKS
() Minfft) | 9% | % : % | % |G| ELEV. () DEPTH (ft
803.5 Begin Coring @ 31.2 ft
8035 + 312 | 4.8 |N=6000.0| (4.0) | (1.39) (18.5)| (121 Ez CRYSTALLINE ROCK 312
] %}?259-8 83% | 27% 96% | 63% {31 GRAY, WHITE AND BLACK, SLIGHTLY WEATHERED TO
800 . .11 " MODERTATELY SEVERE WEATHERED, CLOSE TO WIDE FRACTURE
798.7 1 36.0 30018 A SPACING, HARD, BIOTITE GNEISS
. . . X (5 = 0,
5.0 [6:03/1.0 | (6.0) | (36) 7 Egg:gg*’/):,
4:02/1.0 | 100% | 72% - GSl = 54-59
3:52/1.0 S Bl
795 3:44/1.0 o
793.7 L 41.0 4:00/1.0 7
50 | 2:45M1.0 | (5.0) | @3) o
2:17/1.0 | 100% | 86% 7
760 2:50/1.0 4
2:35/1.0 I
788.7 | 46.0 3:02/1.0 L
45 | 4:591.0 | (4.5) | (2.9) 7
6:08/1.0 | 100% | 64% -
8:00/1.0 7
785 . A
784.2T 505 15-257/1-0 < 505

Boring Terminated at Elevation 784.2 ft IN CRYSTALLINE ROCK (BIOTITE
GNEISS)




NCDOT BORE DOUBLE B5353_GEO_RWALS.GPJ NC_DOT.GDT 6/1/20

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT SHEET 8

CORE LOG

WBS 46067.1.1 | TP B-5353 | cCoUNTY GUILFORD | GEoLoGIST Blythe, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB2-A STATION 24+79 OFFSET 22 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8398 ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 215

WBS 46067.1.1 | TIP B-5353 | cCoUNTY GUILFORD | GEoLoGIST Blythe, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB2-A STATION 24+79 OFFSET 22 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 8398 ft TOTAL DEPTH 50.3 ft NORTHING 796,752 EASTING 1,706,544 24 HR. 215

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF./DATE  SME9563 CME-550X 87% 01/24/2020 | DRILL METHOD  NW Casing w/ Advancer HAMMER TYPE  Autonatic

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19 | SURFACE WATER DEPTH N/A

DRILLER White, J. START DATE 03/19/19 COMP. DATE 03/19/19 SURFACE WATER DEPTH N/A

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 CORE SIZE NQ TOTRA'N‘ RUN 2001t S—
0.5ft | 0.5t | 0.5ft NO. RUN DRILL L
® ' ' ' MOL G | ELEV. () REFTR BLEV| ey |PEETHI RN | Rate [REC.TRAD | SAMP. I'REC. TTRAD | o DESCRIPTION AND REMARKS
(® (ft) @ ] @ (Min/ft) (%) (%) ©- (%) (%) G | ELEV. () DEPTH (ft)
840 |_839.8 GROUND SURFACE 0.0 809.5 Begin Coring @ 30.3 ft
8388 1 10 N C 838.8 ROADWAY EMBANKMENT 1.0 809.5 + 30.3 | 5.0 [N=60/0.0] (5.0) | (5.0) (19.9)[(19.3) =4 8095 CRYSTALLINE ROCK 30.3
I 17 | 23 | 15 AU R Y P ENT T 5:18/1.0 1 100% | 100% 100% | 97% [P GRAY, BLACK AND GREEN, FRESH TO VERY SLIGHTLY WEATHERED,
b3 (Y (PAVEMENT) 3:18/1:0 !
8365 T 33 - e =T L bol 836.8 GRAY, SAND WITH GRAVEL, A-1-b — _3.0] T 2'53/1.0 '// B WIDE FRACTURE SPACING, HARD, META-RHYOLITE
—_——— e e — T . T A = 0,
835 T S I I ol MO GRANGE, BROVIN, AND GRAY, HIGHLY 805 | g04.5] 353 58710 1 'RQD - 7%
1 I. I_:__ PLASTIC, SILTY CLAY, A-7-6 T 50 |2:43/1.0 | (5.0) [ (5.0) ’,pﬁ— GSI = 5459
T |- LN T 2:45/1.0 [100% [ 100% =
1 : 7L
0315 4 a3 |- LN 1 2:401.0 e
T 3 2 3 - 0, L\— 800 2:36/1.0 [ S
830 T & 8S-13 [ 39% LN 799.51 40.3 3:08/1.0 >~
1 . LN + 5.0 | 3:34/1.0 | (4.9) | (4.9) A
1 [ LN T 3:20/1.0 | 98% | 98% AT
1 |- - AL T 4:23/1.0 A
8265 1 133 N + 2:55/1.0 I
825 I s 2| s M L:‘_ 795 | 7945 45.3 312110 z‘/'f—
-+ - | 4=
+ N\ LNE 233 I T I 50 [ 2:57/1.0 1 (5.0) | (4.4) a8
1 AN L83 _ 3:59/1.0 [100% | 88% 2
\ RESIDUAL + 3:30/1.0 =
8215 T 183 5 = 5 A N BROWN AND RED, SANDY CLAY AND 790 1 3:15/1.0 4
820 1 @15 M N SILTY CLAY, A6 & A-7-6 789.5 50.3 2:49/1.0 ' 789.5 50.3
1 I v | T B Boring Terminated at Elevation 789.5 ft IN CRYSTALLINE ROCK
I 7. [ 8183 215 T+ - (META-RHYOLITE)
8165 T 233 b - NY 1 -
815 I arars -| 7 M §'_ - —
T ) R R I Fet3 _ _ _ _ _____ ____ _ ___ 25 I .
ai1s L oan R WEATHERED ROCK 1 L
T Co META-RHYOLITE 1 L
810 + 81 [19/0.1 100069 ( ) T -
80951 303 ® 809.5 30.3 4 L
+ 60/0.0 . -60/0.0 2 CRYSTALLINE ROCK 1 i
T SRR 2 GRAY, BLACK AND GREEN, FRESH TO 1 i
T ~ VERY SLIGHTLY WEATHERED, WIDE 1 i
805 T 22 FRACTURE SPACING, HARD, 4 L
T = META-RHYOLITE 1 i
T "~ REC = 100% + -
T 7 RQD = 97% + L
T i~ GSI = 54-59 1 -
800 1 57 - —
-+ |/\ T B
+4 |// - -
795 1 i~ -+ -
+4 II |// - -
I ,I'//’ 1 B
1 &
790 -+ \—789.5 50.3 T N
T B Boring Terminated at Elevation 789.5 ft IN 1 |
T - CRYSTALLINE ROCK (META-RHYOLITE) 8 1 i
I C 3 T -
e 4 L
1 L S T B
+ - o
@ 1 i
T r o 4 -
+4 - Dl
1 B o 1 i
=z -1 —
1 - : T _
1 L o T r
7] -+ -
1 i 3 T r
1 i g I C
— - Dfl
1 B o 1 i
w -+ -
1 - 1) 1 L
4 L 8| 1 r
1 - @ 1 -
N — o 1 L
1 - w 1 |
T - o
2 T -
T B (] 1 -
+4 - [=]
w T —
T — 4 4 -
4 - (o]
-+ - O T B
= 4 -
+ - 19}
8 1 i
1 - o 1 -
z




NCDOT BORE DOUBLE B5353_GEO_RWALS.GPJ NC_DOT.GDT 6/1/20

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 9

WBS 46067.1.1 | TP B-5353 | cCoUNTY GUILFORD | GEOLOGIST Swartley, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB2-B STATION 24+75 OFFSET 21 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5

WBS 46067.1.1 | TIP B-5353 | cCoUNTY GUILFORD | GEOLOGIST Swartley, J.

SITE DESCRIPTION MSE WALLS FOR BRIDGE NOS. 147 & 289 ON US 29/70 (-L-) GROUND WTR (ft)
BORING NO. EB2-B STATION 24+75 OFFSET 21 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 839.7 ft TOTAL DEPTH 45.1 ft NORTHING 796,715 EASTING 1,706,563 24 HR. 16.5

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  SME9563 CME-550X 87% 01/24/2020

| DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE  Automatic

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

| SURFACE WATER DEPTH N/A

DRILLER White, J.

START DATE 03/17/19

COMP. DATE 03/18/19

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELf'tEV ELEV DEETH v 0 SOIL AND ROCK DESCRIPTION
® ] @ | ™ |osft|osf|osf]| |0 2 %0 I 100 | NO. | /moif G | ELEv. ) DEPTH (it
840 | 839.7 GROUND SURFACE 0.0
8387 £ 10 SRR N (I s387 ROADWAY EMBANKMENT 1.0
T 8| 15| 6 . -)21- R M |pSF 8374 (PAVEMENT) 23
a0 T 27 0 N ORANGE, CLAYEY SAND WITH GRAVEL,
835 CR B B AR I ss1 | 20% | N ATD
T — 97— ° ‘—\__ ORANGE AND GRAY, SANDY CLAY AND
I 1. ]‘:\_ 8327 SILTY CLAY, A6 & A-7-6 70
1 o KL
8310 | 87 ,‘_ . |_\_
830 T 2177 | les M L:_
1 . LN
1 I LN
| L
I L N
826.0 13.7 |- - - L\—
825 T 7 212 |lqu M N
I_\
T Voo VN
1 i N
8210 | 187 A LN
820 1 2 2 7 & 3S-2 | 40% | 820.0 19.7
I T i RESIDUAL
I F - §_ ORANGE AND BROWN, SILTY CLAY, A-7-6
8160 | 237 I N
815 7 | 16 8403 | 815.0 247
8143 L 284 5 . . 100/0.8 Z WEATHERED ROCK
) T 60/0.0 “ (BIOTITE GNEISS)
= CRYSTALLINE ROCK
810 7 GRAY AND WHITE, FRESH TO
= MODERATELY WEATHERED, CLOSE TO
I WIDE FRATURE SPACING, HARD,
p,‘:f BIOTITE GNEISS
I REC = 99%
805 - RQD = 96%
I GSl = 54-59
’l/;
1~
800 s
’
7
1~
’l/;
= 1~
795 I |// 794.6 45.1

Boring Terminated at Elevation 794.6 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5353_GEO_RWALS.GPJ NC_DOT.GDT 6/1/20

CORE SIZE NQ

TOTALRUN 19.7 ft

RUN STRATA
B ELEV DEETH| Ko RATE RES. [ D Sor RES R0 o DESCRIPTION AND REMARKS
® (ft) @® ] ® (Min/ft) | % % i % % | G| ELEV.(ft) DEPTH (ft)
814.3 Begin Coring @ 25.4 ft
BT3Z 1 2’7 07 [N=600.0] (0.6) [ (0.0) (19.6)[(19.0)E = 8143 CRYSTALLINE ROCK 254
5.0 |-400/0.7/\ 86% [\ 0% 99% | 96% [t GRAY AND WHITE, FRESH TO MODERATELY WEATHERED, CLOSE TO
1 25018150 | 5oy 2, WIDE FRATURE SPACING, HARD, BIOTITE GNEISS
810 i 3:37/1-0 [100% | 100% V=~ REC = 99%
808.6 + 31.1 39000 7 RQD = 96%
1 5.0 [3719/1.0 | (5:0 | (5.0 ] GSI=54-59
. 3'45/1.0 | 100% | 100% 7
805 . 5:45/1.0 o
. 6:57/1.0 o
803.6 + 36.1 8:10/1. as
- 50 | 7:451.0 | (5.0) | (5.0) 7
] 85010 | 100% | 100% -
1 :57/1. (P2
A . 8:02/1.0 Al
798.6 4 41.1 9:30/1.0 2
- 40 | 8:00/1.0 | (4.0) | (4.0) o
- 9:00/1.0 | 100% | 100% I
705 . 9:46/1.0 >
794.6 4 45.1 11:26/1.0 /1—794.6 45.1

Boring Terminated at Elevation 794.6 ft IN CRYSTALLINE ROCK (BIOTITE

GNEISS)




SHEET 10
46067.1.1 (B-5353)/BRIDGE NOS. 147 & 289 MSE WALLS

CORE PHOTOGRAPHS

EB1-A EB1-A

BOXES 1 & 2: 34.2 -48.7 FEET

o2 4 e N T -

FEET FEET



SHEET 11
46067.1.1 (B-5353)/BRIDGE NOS. 147 & 289 MSE WALLS

CORE PHOTOGRAPHS

EB1-B EB1-B

BOXES 1, & 2: 31.2 -49.3 FEET

FEET FEET



SHEET 12
46067.1.1 (B-5353)/BRIDGE NOS. 147 & 289 MSE WALLS

CORE PHOTOGRAPHS

EB2-A EB2-A

BOXES 1, & 2: 30.3 -46.6 FEET BOX 3: 46.6 - 50.3 FEET

R A e P P

FEET



SHEET 13
46067.1.1 (B-5353)/BRIDGE NOS. 147 & 289 MSE WALLS

CORE PHOTOGRAPHS

EB2-B EB2-B

BOXES 1, & 2: 25.4 -43.0 FEET BOX 3: 43.0 -45.1 FEET

FEET FEET



S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

A
Soil Classification and Gradation | l
b
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616

S&ME Project #: 6235-19-003 Date Report: 4/16/2019

State Project No.:  46067.1.1 County: Guilford County Date Tested: 4/3/19-4/16/19

Federal ID No.: NA TIP No.: B-5353

Project Name: MSE Walls for Bridge Nos. 147 & 289 Abutments

Client Name: NCDOT GEU Client Address: Raleigh, NC
. _ £ | Sample [ AASHTO Total % Passing Total Mortar Fraction (%) o ®
TED- _ 2 g2 9 E | Depth [ Classification Sieve # Coarse| Fine s a
S O 6o O ® O = = . 2 o
w Z o Z h Z O < (ft) 10 40 60 200 | Sand | Sand | Silt | Clay | LL PL Pl O b
SS-1 EB2-B 24+75 | 21RT | -L- | 37-52 A-6| (6) | 97 88 82 60 16 31 35 18 36 22 14 - 20.1
SS-2 EB2-B 24+75 | 21RT | -L- [187-202[ A-7-5[ (6) | 99 80 70 49 29 27 22 22 49 30 19 39.5
SS-3 EB1-B 22+56 | 19RT | -L- | 3.6-5.1 A-6| (6) | 94 83 77 57 19 29 25 27 35 19 16 - 24.6
SS-4 EB1-B 22+56 | 19RT | -L- [136-151[ A-7-6] (11) [ 100 96 91 74 9 26 37 29 41 26 15 - 31.6
SS-13 EB2-A 24+79 | 22LT | -L- | 83-98 | A-7-6] (19)| 94 87 83 71 12 19 29 41 50 21 29 - 38.6
SS-15 EB1-A 22+70 | 23LT | -L- | 81-96 | A-7-6] (19)| 96 89 86 74 11 19 33 38 48 21 27 - 334
SS-16 EB1-A 22+70 | 23 LT | -L- [18.1-196 A-4] (0) | 77 62 54 38 30 28 27 15 32 22 10 - 19.2

References / Comments / Deviations:

ND=Not Detemined.

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T265: Laboratory Determination of Moisture Content of Soils

Karen Warner

Technician Name:

NCDOT 118-06-0305

Signature

Certification #

Joey Daily

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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