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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.

PERSONNEL
HPC

LANE, R.W.

INVESTIGATED BY _ FALCON ENG.

DRAWN BY _CROCKETT, S.C.

CHECKED BY _HAMM, J. R.
SUBMITTED By _FALCON

DATE _ MAY 2021
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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 IS 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 100 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. ALLUVIUM (ALLUV.)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). 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 @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: — . BLOWS IN NON-COASTAL PLAIN MATERLAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. SRS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANOULARITY On FOUNDNESS OF SOIL GRAINS IS DESIGNATED Bv THE TERMSS 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-T~6 ANGUL o, SUBANGUL o, SUBROUNDED, O ROUNDED. WEATHERED W NON-COASTAL 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 —— . — 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 MINERAL OGICAL COMPOSITION 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. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 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
SMB0.  boogdoooegiiiiitiy SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I , I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
No (s M PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— 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 *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 -
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 M| 41 MN |40 MX| 41 MN | 40 MX | 41 MN |40 MX| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE OR HIGHLY ORGANIC Z 7 HIGHLY 35% AND ABOVE
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) AMX | 8 MX |12 MX| 16 MX|ND MX AMONTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
O MaJOR | CRavEL, ano | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e on see 3?#‘. Fs:égs :gcnzn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  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 OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LG PR SOIL SYMBOL Qm oo TEST BORING () SLoee morca T GO EXTENT. SOME. PRAGMONSS OF STRONG. ROGK USUALLY. REMaML LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = 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.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD 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 UNCLASSIFIED EXCAVATION - 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) 476 200 042 025 0075 0.053 UNSUITABLE WASTE e B e B | ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
BLOR) prtens R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 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 I 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 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
LoSTI T - SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s ATTAIN OPTIMUM MOISTURE :»:Ac::léinfcmsms vw -\;AEo’xrunE CONTENT CBR - g:u;:zomm BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS TAKEN FROM R3833C_LS_TNL_I70727.TIN
" - PasTIC LT - EQUIPMENT USED ON SUBJECT PROJECT VERTVEF\::DE MORE ?:251":3 FEET VERY TIIIECF::.V BEDDED TTC::EETSS DATED 07/207
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
-+ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
B B REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
DRY - ATTAIN OPTIMUM MOISTURE [ cess [] & contnuous FLIGHT auceR CORE 126+ THINLY LAMINATED < 2.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH CME-550 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TuNG.-cARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O O — (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core a7 [] vane seear TeST HARP HAMMER BLOWS REOUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. :
(] (] (] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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§ VE.= |
"""""""""""""""""""""""""""""""""""""" SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
FFSET | STATION LL| PL
NO. OFFS INTERVAL CLASS. C.SAND F.SAND SILT  CLAY 10 40 200 |MOISTURE | ORGANIC
SS—42 | 48 FT LT 35194 3.5-5.0° A-7-6 48 | 21 19 21 26 34 94 83 60 34 -
"""""""""""""""""""""""""""""""""""""""" 5S-43 50 FT RT 35 +91 6.0’—7‘5’ A—7—6 aoa] u 25 16 35 95 81 52 37 _
800 o S o .,ROWAY,EMBANKMENT;,GRA?’:ORANGE,MO!ST,M,E,D,ST!,F,F,S,AN,D,Y,,S/LT,,AND,,SANDX,CLAY,(AT%’,A,‘@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L S S S S S 800.
3 3 3 3 3 3 3 (B) ALLWVIAL: GRAY, BLACK AND ORANGE,WET TO SATURATED.V.SOFT TO SOFT,SANDY SILT,SANDY CLAY, AND S/LTY CLAY (A—4 A-6, A—7—6) H/GHLY M/CACEOUS W/TH L/TTLE ORGAN/CS
: : : : : : : ©ALLUVIAL. GRAY.. SATURATEDVLOOSE 70 LOOSE S/LTY AND CLAYEY SAND (A—2—4‘A—2—6) i : : : : : : : : : : : :
ST90 i SN ST L @RESIDUAL:TANGRAYAND WH/TEWETMED.DENSESILTYSANDIA—2—4)SAPRQUTICHIGHLYMJCACEOUS ,,,,,,,, A A S A S P SRR SN S L ...790. .

$DATES

150 140 130 120 110 100 90 8

@RESIWAL. GREEN -GRAY AND WH/TE WET, ST/F F, SANDY SILT (A~4) SAPROL/T c

36+00 33

0 70 60 50 40 30 20 10 0 10 20

60

730 """"" SRR SR S S SRR SRR SRR R S SRR SRR R P SRR SRR SRR GROUNDLINEPROFILEALONGCULVERTCENTERUNE """ RS 730

DRAWN FROM TOPOGRAPHIC DATA IN ELECTRONIC
FILES RECEIVED FROM STANTEC DATED JULY, 2017.

ST20 S N A S A S S S N A S A S S INFERRED STRATIGRAPHY ISDRAWN .- © . S A 720

THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE PROFILE. :

L S SN SRS SRS S S N S S S S SO SO SR SO o S S S S S . CULVERT:SKEW.85°0°0" © R 70

70 80 90 100 110 120 130 140 150
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NCDOT BORE DOUBLE R3833_BORINGS.GPJ NC_DOT.GDT 5/6/21

GEOTECHNICAL BORING REPORT SHEET
WBS 34554.1.1 | TIP R-3833C | COUNTY IREDELL | GEOLOGIST Lane, R.W. WBS 34554.1.1 TIP R-3833C COUNTY IREDELL GEOLOGIST Lane, R. W.
SITE DESCRIPTION CULVERT ON -L- (BRAWLEY SCHOOL RD) STATION 36+00.33 OVER UT TO REEDS CREEK GROUND WTR (ft) SITE DESCRIPTION CULVERT ON -L- (BRAWLEY SCHOOL RD) STATION 36+00.33 OVER UT TO REEDS CREEK GROUND WTR (ft)
BORING NO. C-01 STATION 35+94 OFFSET 48ftLT ALIGNMENT -L- 0 HR. 15 BORING NO. C-02 STATION 35+91 OFFSET 50 ft RT ALIGNMENT -L- 0 HR. 75
COLLAR ELEV. 768.1ft TOTAL DEPTH 20.0 ft NORTHING 670,200 EASTING 1,450,593 24 HR. 0.5 COLLARELEV. 7719 ft TOTAL DEPTH 25.0 ft NORTHING 670,121 EASTING 1,450,534 24 HR. 51

DRILL RIG/HAMMER EFF./DATE HPC8513 CME-550 87% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC8513 CME-550 87% 01/10/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Odom, C.

START DATE 02/05/19

COMP. DATE 02/05/19

| SURFACE WATER DEPTH N/A

DRILLER Odom, C.

START DATE 02/04/19

COMP. DATE 02/04/19

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(%TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH () (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
770 B 775 |
T ' |~ 768.1 0.0] :: B
7671 1 1.0 | 767.1 ALLUVIAL 1.0] 0.7' RIP RAP 0.0
T WOH|WOH| 1 *1_ o Sat. i 1 BLACK, SANDY SILT WITH LITTLE 7700 L 10 T ROADWAY EMBANKMENT
765 | 7646+ 35 K N« ORGANICS 1— 29 | 770 1 a1 24 5 M GRAY-ORANGE, SANDY SILT(A-4)
T WOH [WOH| 1 Cee 55-42 | 34% L ORANGE, SANDY SILT (A-4) HIGHLY 7684 F 35 - .8 _ 30
1 L, ° §_ | MICACEOQOUS I 3 5 3 . TAN-ORANGE, SANDY CLAY (A-6)
26211 60 et L - - N ~ GRAY, CLAY (A-7-6) MICAGEGUS — - ¥ W s ____________ s
260 T P NY 765 |_7654 T 65 T ALLUVIAL
50685 | | | * N =+ WOH|WOH| 1 ; S5.43 | 37% GRAY, SILTY CLAY (A-7-6) 80
T 3" w B 7634 T 85 Tt T T T ERAV T AVEVSANN ASA T —
1 - §_ s WORTWORT 2 Bé L sat GRAY, CLAYEY SAND (A-2-6)
755 | oo L qas v §' s _____ __ 130|760 I | e 120
I GRAY, CSE. TO F. CLAYEY SAND (A-26 T T T T T TGRAY SANDYCLAY (A8) ]
T WOH| 3 3 ?6_ ] sat. O} ( ) 784 T 135 (o L GRAY, SANDY CLAY (A-6)
+ - - 3+ T WOH|WOH| 1 ?1- - Sat. §-
4 .I P >N 4 e e . -
750 796} 185 L frs 9| |7ss 1 . i .
T ] i RESIDUAL 1 I e e e e N - I GRAY, SILTY SAND (A-2-4) |
T @6 w 748.1 TAN GRAY AND WHITE, SILTY SAND 20.0 T e e L (24
\ (A-2-4) SAPROLITIC, HIGHLY MICACEOUS I *4 L Sat.
Boring Terminated at Elevation 748.1 ft IN 4 e
RESIDUAL: SILTY SAND 750 4 7499 _ _ _ _ __ _ __ _ ______ 29
2484 T 235 [ . RESIDUAL
I 7R v 1. GREEN-GRAY AND WHITE, SANDY SILT
. 910 w (A-4) SAPROLITIC 25.0

Boring Terminated at Elevation 746.9 ft IN
RESIDUAL: SANDY SILT
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August 25, 2021

Mindy B. Isenhour, PE

Stantec

801 Jones Franklin Road, Suite 300
Raleigh, NC 27606

Project: 34554.1.3 (R-3383C)

County: Iredell

Description: Culvert on -L- (Brawley School Road) Station 36+00.33 Over Unnamed Tributary to Reeds Creek
Subject: Culvert Foundation Recommendations

Dear Ms. Isenhout,

As authorized, Falcon Engineering Inc. (Falcon) has completed the Culvert Foundation Recommendations for the

above referenced project based on current NCDOT LRFD design policy and procedures.

Foundation recommendations and notes on plans are presented in the attachments. These recommendations are
based on subsurface data obtained by Falcon as presented in the Subsurface Investigation Report submitted under
separate cover. Culvert geometry used in our analysis were obtained from the approved Culvert Survey and
Hydraulic Design Report (CSR).

Falcon appreciates the opportunity to have provided Stantec with geotechnical engineering services. If you have
any questions concerning the contents of this report or need additional information, please do not hesitate to

contact our office.

Respectfully submitted:
FALCON ENGINEERING, INC.

Stephen C. Crockett, PE Jetemy R. Hamm, PE

Geotechnical Engineer Geotechnical Engineering Manager

Attachments:  Foundation Recommendations and Notes on Plans

FALCON ENGINEERING, INC. /1210 TRINITY ROAD, SUITE 110 CARY, NC 27513 / P: 919-871-0800 / WWW.FALCONENGINEERS.COM
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FOUNDATION RECOMMENDATIONS

WBS # 34554.1.3 DESCRIPTION Culvert on -L- (Brawley School Road)
T.1.P. NO. R-3383C Station 36+00.33 over Unnamed Tributary to Reeds Creek
COUNTY Iredell
STATION 36+00.33 -L- SEAL ROLLLLT
SR CARo/
AT AN
XS
£ i SEAL "% 3
INITIALS DATE E, <<939779 5:
DESIGN | scc | 04/30/21 %S| NESH P“‘
CHECK | JRH | 08/25/21 et Aﬂ’
Jurtmy K tram """“ 3)26/2021
APPROVAL \—— 462202 50GBBTHEIE .
FOUNDATION | EXCAVATION MISCELLANEOUS
CULVERT SIZE STATION TYPE DEPTH DETAILS
2@12'x 9 Full Concrete
Reinforced Concrete Invert on . _
Box Culvert with 3.0' Class VI ' Approximate Culvert Length = 164 ft
, . 3.0" below bottom Culvert Skew = 65 degrees
Beveled Inlet, 1.0 -L- 36+00.33 Foundation .
g P of culvert Culvert Invert Elevation at CL = 767.4 ft
Sill'in Left (East) Conditioning ° .
Barrel, 2.0' Sill in Material w/ SlOpe = 0.854%
Right (West) Barrel Geotextile

FOUNDATION RECOMMENDATION SPECIAL NOTES ON PLANS

FOUNDATION RECOMMENDATION COMMENTS

1. Unfactored bearing pressure of culvert foundation is 2.260 ksf.
2. Total culvert settlement of 8 inches is anticipated.

1. EXCAVATE FOUNDATION A MINIMUM OF 3.0 FEET BELOW CULVERT BEARING ELEVATION.
PLACE 3.0 FEET OF CLASS VI FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE
WITH SECTION 414 OF THE STANDARD SPECIFICATIONS. ENCAPSULATE FOUNDATION
CONDITIONING MATERIAL WITH TYPE 2 GEOTEXTILE.

2. CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT -L- STATION 36+00.33
WITH 4" OF CAMBER TO ACCOUNT FOR ANTICIPATED SETTLEMENT.
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SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

STATE OF NORTH CAROLINA N.C. R-3833C L|é

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS GEOTECHNICAL ENGINEERING UNIT THE SUBSURFACE INFORMAgﬁNIDJTZE‘Is'gsLINR;ACﬁ\g:AITgﬁ WHICH IT IS BASED WERE

MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
w w PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

| TITLE SHEET BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
‘l v l ’ ‘l v l ’ E' GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
2 LEGEND (SOIL & ROCK) S R C R BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.
3 SITE PLAN AND PROFILE GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
4-6 BORE LOGS GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR

IREDELL SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
COUNTY INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

PROJECT DESCRIPTION NORTH OF BRAWLEY SCHOOL THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSLRFACE PLANS ARE

PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
ROAD BETWEEN CITATION DRIVE AND DESIGN NFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE  THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
ROUNDKEEP LANE TLE BIDER OR CONTRACTOR 15 CAUTIONED T0 MAKE. SUCH INDEPENDENT. SUBSURFAGE NVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
SIE DESCRIPTION NOISE WALL 2 ON_(ERAWLEY b A R R SRR

SCHOOL ROAD) STATION -L- 36+00.33 —63.08’ LT / s,

-NW2- 10+00.00 TO -L- 52+99.95 -54.50’LT / OF TRANSPORTATION A5 ACCLRATE NOR 13 1T CONSIOERED PART OF THE PLANS, SPECKICATIONS
_NWZ_ 20 + 05 00 2. gs ﬁgclll%A%EOiloEngE”;ET:Tg‘ﬁgg;?MATION. 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

R-3833C

HPC

GOODNIGHT, D.].

REFERENCE

INVESTIGATED BY _ FALCON ENG.

oraWN BY _HILL M.J.
CHECKED By _ HUNSGERGER, W.S.

SUBMITTED By _FALCON

oaTe _ SEPTEMBER 2021

34554

..C..A:/fo
:'.Qf*' RN
{ SEAL " %
®e i 39779

(“4,'“.‘?1/ Gl N g‘c §

40/”

DocuSigned by:

Jurumy £ tramm 9/7/2021

462202304BBC46A...

SIGNATURE DATE

PROJECT

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
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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.

R-3833C

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

I
CONSI

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

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

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

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

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

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

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION 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 MINERAL OGICAL COMPOSITION 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) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD R RECOVER H AR
Y I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —ge"ﬁo’:i?{éfg#,?‘&’ ,;OTROET':;'[.NLE‘::‘%THExo;»;g‘;'é'EoMszE?%ERCEE%OTVAEGE N THE CORE BATREL DIVIOED
% PASSING BER Ta FMATERIA (P 1 SHELL BEDS, ETC.
o150 Mx ERCENTAGE O L WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'24; g '»:x gg ::x ?al:N GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K X |25 MX) 10 MX ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 -
PASSING *4
SSNG 40 _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L - 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN LITTLE O -y ¢ . PIGHLY 5% D ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. MEASURED CLOCKWISE FROM NORTH
Pl 6 MX NP |1 Mx (18 Mx | 10MN [ 1M [ 10 Mx |10 Mx | 11 MN [ 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1oz > 20 L - OF A CRYSTALLINE NATURE. . .
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘“": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL. AND | o | GRavEL N SanD sous SoILS TATIC WATER AFTER 24 HOURS FLoat -
MATERIALS SAND vy _ STATIC WATER LEVEL <7 Hou MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
% e oo e o e s s | S0 lene R T 0% b Sedunass s k| e e
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | INSUITABLE O~ SPRING OR SEEP Bf'ﬁ"‘ FSF?ELgH v LOow W FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
R AERATION Al K OF RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY EvBanMin] D) AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/77= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 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
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT 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 e N e Brop S Feer be HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER coBsLE GRAVEL COARSE FINE st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE RoCK EMBANKMENT OR BACKFILL 0 0E .
BLOR. COB) R SAND SAND pgl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 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 I 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 SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURAT N RY WET. USUA OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - Y : VERY . Y - . - 3 - 21a1a ROCK UUALLTY DESIGNATION (SROD)Y
S(Szr, £ $§§ML;EL;'§”}E,EV§RDU”,§§ e | & voi Rario SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
. F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT 0SS - F FER oLl - SLIGHTLY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T 0SS. - FOSSILIFEROUS L1 - SLICHTL RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: ELEVATIONS TAKEN FROM R3833C_LS_TNL_I7TO727.TIN
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS DATED 07/20I7
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUL EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION |: BTBHIZGHA?I:EN’I:EGEZ ::;::lZLMBELOCZMEGv;:zz. HEAT, PRESSURE, ETC.
= 5 “VERY LOW UMEROU! :
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH ;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

DATE: 8-15-14
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DocuSign Envelope ID: F49BD2A0-56BA-4039-AAEF-3F99CB3CDIEC
o N

L.{ \ PROJECT REFERENCE NO. SHEET NO.
N\ PLAN AND PROFILE OF NOISE WALL 2 R-3633C 3
\ \ RW SHEET NO.
>\ \\ ) -NW2-_Sta. 14+2000= -NW2~_Sta, I4+3500= KO ENGINEER PENGINEER
VAN \\ 7 -L- Sla. 46+97.39 ~L- Sta. 47+3.37
~ " \\\\ ] / 4 Mm B60 D= Sta, 1445000~ INCOMPLE['E PLANS
S NN\ / / / ZL- Sla. 4618165 (<[ - Sfa. 47+3003 Final right of way to be determined after D0 NOT USS FOR K7V AcoviTmoN
v \\ / / 7673 ’T . 89.77"#2 Sto. 14465.00 the public involvement process
—NW2- = -NW2-_Sta. = s
© )\>\\ W / /) -L- Sla. 46+6615 ~L- Sfa. 47+47.04 = \
?\? // N N~/ /< V5 Sta, 1347 862 iz~ sta, 1418000 = ="\ 2 ’
/ - - = - - Slo. = = = —
\ _J@(m_um_ AWz _Sto. 14+45000= o P
N A N T e oL~ ST 4196332 ma \ oL A
)/ W2 _st.13+6000- ~NW2-_Sta. 14+9500= T e = \ — \\\‘?—, A \V —~
st S Lmed At L R S A
-L- Sta,42+5063 7~ MW= St 1344500= 3 -MW2-_Sta. 15+1§&/// //( \ o\ ' END NOISE WAL 2 \
B 6308'LT e yd -L- Sta. 46+18.38 A [-L- Ste 4Z+5484 ////“\ \ -2~ Sta. 20+0:
= 7 607F LT T Nzaasr " \ -L- Sta. 52+99.95
e -NW2-_Stq. 13+3000= -WW2-_Sta-15+25,00= \ 5450'LT
= 7 -L- Sta. 46+02.10 B 0. 48+10.2 -NW2- Sia. I7+95.00=
® 7 5985 1T Gan \ L S7a. 5049850
IR 524 -MW2-_Sta, 13+500= < N L MW2-\_Sta. I5+4000= 5450° LT
5 “L- Sta. 45+8580 1 avira W— STh, 46+25.56 W2,
60.32 LT / 6342 -M2-_Sta. 18+55.00=
N\ \ -NW2="Stg. I = J -NW2-_Sta. 15+5500= -L- Sta. 51+58.50
/o AN -L- Sla. 45+69.59 [-L-Sta. 48+41.25 54.50'LT
% \ 6213 LT V/ 5922’ LT 2
-NWZ-_Sta, 12+85.00= -NW2-_Sta. 15+7000=
-L- Sta. 45+5347 / / -L- Sla. 48+57.20
56.34' LT s
-NW2-_Sta. 15+8500= 231
/ -L- Sla. 48+73.3 Ze
5479 LT
N -NW2-_Sta. I16+00.00=
-L- Sta, 48+8949
o
///’"‘\\tz\\wﬂ"”//’/

_— J—

18063.00 Stantec R-3833C Brawley School Road Iredell County\R3883C_NCDOT_Electromic_File_Tree\Geotech\InvestigationDesign\R3833C_GEO_RDWY\CADD_GEOTECH\S1te&Sub\No1sewall\R3833C_NW2_GEO_plan ang/f)f
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(B)RESIDUAL: RED-TAN AND TAN:MOIST,LOOSE TO MED.DENSE.SILTY SAND WITH TRACE MICA : : : : : : : : : 3 3 3 3 3 3 3 3 3 3
(ORESIDUAL TAN-BROWN RED~BRONN AND TAN~RED,MOIST,MED.STIFF TO V.STIFF,SANDY. CLAY AND 'SANDY SILT. WITH LITTLE MICA
..830.. : ‘ : : : : : : : : ‘ ..830 |
..820.. ..820 .
810 [Trm BT R TACE O NGISEWALL . Ll BT BT.... ... o U SRR SUURRRS SRR S o .. 810 |
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KRS 1 : ~©® ‘ \ : : : : : : : : : : : : : : : : : : :
800, [E = e @ ® T\ L e T . S S S SR U S S TS PPN AT . S 800
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S‘i?"no” SRR R o o o o o S o SR A A o o c C S SRR SRR AR A A o co 790
Sl ozso | SN SR A AN ) S S AU SOUUUUNE SOUSRUNY SURRUNS AU U A A AN SR S S USSR SOURUUNS SOUSUNS SRS U A 780
88, [ ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
= 10 1 12 13 14 15 16 17 18 19 20




DocuSign Envelope ID: F49BD2A0-56BA-4039-AAEF-3F99CB3CD9EC

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34554.1.1 ITIP R-3883C ‘COUNTY IREDELL ’GEOLOGIST Goodnight, D.

SHEET 4

WBS 34554.1.1 TIP R-3883C COUNTY IREDELL GEOLOGIST Goodnight, D.

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

BORING NO. NW2-1

STATION 10+32

OFFSET 18 ftRT

ALIGNMENT -NW2-

COLLAR ELEV. 807.0 ft

TOTAL DEPTH 10.0 ft

NORTHING 670,031

EASTING 1,451,217

24 HR.

Dry
Dry

BORING NO. NW2-2

STATION 11+23

OFFSET 28 ft RT

ALIGNMENT -NW2-

COLLARELEV. 809.5 ft

TOTAL DEPTH 10.0 ft

NORTHING 670,032

EASTING 1,451,309

24 HR.

Dry
Dry

DRILL RIG/HAMMER EFF./JDATE HPC8513 CME-550 82% 12/18/2020

‘ DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC8513 CME-550 82% 12/18/2020

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Kiker, J.

START DATE 05/11/21

COMP. DATE 05/11/21

‘ SURFACE WATER DEPTH N/A

DRILLER Kiker, J.

START DATE 05/11/21

COMP. DATE 05/11/21

‘ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(th’)T H . 25 % 5 100 v ) SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th’)T H o »s 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t 3 ! ! NO. MOI| G | ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft i 3 ! NO. Moll G
810 - 810 L_809.5 0.3' TOPSOIL 0.0
T r 808.5 T 1.0 SRR R RESIDUAL
T I 807.0 0.2' TOPSOIL 0.0 1 4 6 9 ‘15 M TAN, MEDIUM DENSE, SILTY SAND (A-2-4)
8060 | 10 1 B ARTIFICIAL FILL 8060 | 35 V.
805 4 5| 5| 4 9 M TAN, LOOSE, SILTY SAND (A-2-4) WITH 805 il 71 8] 8 016 M
mast as | ] . . i _ TRACE DEBRIS s03s5f 60 | ; ] /I' _
T .9 M 801.5 5.5 T u M
800 801.0 6.0 3 5 5 : || ___________________ R_ E_S_l_D_U_A_L_ ________________ 800 801.0 8.5 5 7 8 ‘\
- oo M TAN, LOOSE TO MEDIUM DENSE, SILTY 915 M 799.5 100
7985 T 85 i SAND (A-2-4) Boring Terminated at Elevation 799.5 ft IN
T 4 4 6 " @10 M RESIDUAL: SILTY SAND

Boring Terminated at Elevation 797.0 ft IN
RESIDUAL: SILTY SAND

rrrr|rrrrrrrrrrrrrrrrrrrrrrr[rrr o[ rr o[ T T T T T T

PRI T T S T S [N ST ST AN TR T S SN S S [N T T S T T S S [N T ST SN T S TS NS TS S AN S S S T T S T SN T ST A S S R N |
—+—+——+++++++—+t+++—++—+++—+—+++++t++++++t++++t++—+—+++++—+—+—++++—++—+—+—+—+—+—+—+—++—+++++

rrrrprrrryprrrrrrrr|rrror|rrrr[rrr 1|11 rr o[t [T T T[T T T[T T T T[T

NCDOT BORE DOUBLE GINT - G18063.GPJ NC_DOT.GDT 6/15/21




DocuSign Envelope ID: F49BD2A0-56BA-4039-AAEF-3F99CB3CD9EC

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 34554.1.1 ITIP R-3883C ‘COUNTY IREDELL

’ GEOLOGIST Goodnight, D.

WBS 34554.1.1 TIP R-3883C COUNTY IREDELL

GEOLOGIST Goodnight, D.

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

BORING NO. NW2-3 STATION 12+17 OFFSET CL ALIGNMENT -NW2-

0 HR. Dry

COLLAR ELEV. 807.2 ft TOTAL DEPTH 10.0 ft NORTHING 670,071 EASTING 1,451,398

24 HR. Dry

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

BORING NO. NWwW2-4 STATION 13+34 OFFSET 7 ftRT ALIGNMENT -NW2-

0 HR. Dry

COLLARELEV. 810.5ft TOTAL DEPTH 7.5ft NORTHING 670,085 EASTING 1,451,516

24 HR. Dry

DRILL RIG/HAMMER EFF./JDATE HPC8513 CME-550 82% 12/18/2020

‘ DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC8513 CME-550 82% 12/18/2020

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Kiker, J. START DATE 05/11/21

COMP. DATE 05/11/21

‘ SURFACE WATER DEPTH N/A

DRILLER Kiker, J. START DATE 05/11/21

COMP. DATE 05/11/21

‘ SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE GINT - G18063.GPJ NC_DOT.GDT 6/15/21

T 11| 11| rrrrJrrrr[rr1r— [ rrr [ 1rrr1r[ 1111 [ 11T 11 [ T T 1T T [ T T T T [ T T T T [ T T T T [ T T T T
I I I I I I I I I I I I I I

Boring Terminated at Elevation 797.2 ft IN
RESIDUAL: SILTY SAND

PRI T T S T S [N S TN ST AN T AN O S SN S S [N TN ST AT S S [N TS T AN ST TS NS T S (N S S S AT S T S SN M SO N (S
—+—+—r—t+++++++—++—+—+—+—+—++t++—+++++t++++++t+++++++++t+++++++++—++—+—+—+—++—++++F+

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(th’)T H v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th’)T H 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100/ | NO. | /moll G | ELEV. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. |/moll G
810 815 |
- 807.2 0.5' TOPSOIL 0.0 + -
8062 T 10 T i RESIDUAL T r ,
805 ] 51568 011 M I TAN-BROWN, STIFF TO VERY STIFF, 810 T : - 8105 0.5' TOPSOIL 04
D SANDY CLAY (A-6) 809.5—F 1.0 T RESIDUAL
8037435 | L | A - T 3135 SO N TAN-RED, MEDIUM STIFE TO STIFF,
© w16 M [ so1.7 55 sz0 1 a5 N 8075 SANDY CLAY (A-6) 39
] o8 C , SN P SANDYCLAY (A6) ______
8012 T 6.0 Co R Tt T T T 7176 [ 8 \ M i TAN-BROWN, STIFF, FINE SANDY SILT
N e SRRl : e AT gogsETogsEe Y e[ T 2 o, T
7087 & as o T 115 .’,; . " 5030 TAN, LOOSE, SILTY SAND (A-2-4) s
33 ] 5 g . .
L1 M 797.2 10.0 Boring Terminated at Elevation 803.0 ft IN

rrrtr|rrrrrrrrjrrrrrrrryrrrrrrro|rr o[ T T T T T[T

RESIDUAL: SILTY SAND




DocuSign Envelope ID: F49BD2A0-56BA-4039-AAEF-3F99CB3CD9EC

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 34554.1.1

| TIP R-3883C

‘ COUNTY IREDELL

’ GEOLOGIST Goodnight, D.

WBS 34554.1.1

TIP R-3883C

COUNTY IREDELL

GEOLOGIST Goodnight, D.

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

SITE DESCRIPTION SR1100 (BRAWLEY SCHOOL ROAD) FROM SR 1116 (TALBERT ROAD) TO 1,000' EAST OF US 21

GROUND WTR (ft)

Boring Terminated at Elevation 812.1 ft IN
RESIDUAL: SILTY SAND

BORING NO. NW2-5 STATION 19+08 OFFSET 1ftRT ALIGNMENT -NW2- 0 HR. Dry BORING NO. NW2-6 STATION 19+97 OFFSET 5ftRT ALIGNMENT -NW2- 0 HR. Dry
COLLARELEV. 821.9 1t TOTAL DEPTH 10.0 ft NORTHING 670,468 EASTING 1,451,922 24 HR. Dry COLLARELEV. 827.1 ft TOTAL DEPTH 15.0 ft NORTHING 670,536 EASTING 1,451,980 24 HR. Dry
DRILL RIGHAMMER EFF./DATE N/A ‘ DRILL METHOD Hand Auger HAMMER TYPE N/A DRILL RIG/HAMMER EFF./DATE HPC8513 CME-550 82% 12/18/2020 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Goodnight, D. START DATE 05/11/21 COMP. DATE 05/11/21 ‘ SURFACE WATER DEPTH N/A DRILLER Kiker, J. START DATE 05/11/21 COMP. DATE 05/11/21 ‘ SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(th’)T H . 25 % 5 100 v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th’)T H o »s 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t 3 ! ! NO. MOI| G | ELEV. (ft) DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft i 3 ! NO. Moll G
825 B 830 |
[ 821.9 0.5' TOPSOIL 0.0| T [ 827.1 0.4' TOPSOIL 0.0

T M [ o204 RESIDUAL 15 8261 ] 1.0 T RESIDUAL
820 4 RED-BROWN, MEDIUM STIFF, SANDY = | 825 i 4161686 o2 M RED-TAN, MEDIUM DENSE TO LOOSE,

+ M CLAY (A-6) 8236 1 35 R SILTY SAND (A-2-4)

+ RED-TAN, LOOSE TO MEDIUM DENSE, T a1 4 5 ‘&g M

T SILTY SAND (A-2-4) WITH TRACE MICA a21171 60 s
815 I 820 I 24|34 & M

T M 81863 85 | L | g

T 811.9 100 I % M

1 Boring Terminated at Elevation 811.9 ft IN 1 A

€ RESIDUAL: SILTY SAND 815 £ 1

+ 8136 + 135 e

T I 3 4 s X N M 812.1 15.0

rrrrprrrryprrrrrrrr|rrror|rrrr[rrr 1|11 rr o[t [T T T[T T T[T T T T[T

PR T T AT T T T N ST T ST T [N TS S S AN ST ST T T TS T T AN S T Y (NS TS S AN ST T T T [T ST T AN S S T Y TS S S ST
"
LN L I I L L I L I I L L L O Y I L L L B B Y

NCDOT BORE DOUBLE GINT - G18063.GPJ NC_DOT.GDT 6/15/21




DocuSign Envelope ID: F49BD2A0-56BA-4039-AAEF-3F99CB3CD9EC

MEMORANDUM TO:

FROM:

STATE PROJECT:
TIP:

COUNTY:
DESCRIPTION:

SUBJECT:

9/7/2021

Tommy Dudeck, P.E.
Stantec, Inc.

Jeremy R. Hamm, P.E.
Geotechnical Department Manager
Falcon Engineering, Inc.

34554.1.3

R-3833C

Iredell

Brawley School Road (SR 1100) from Talbert Road (SR 1116)
to 1000’ East of US 21

Foundation Recommendations for Noise Wall No. 2

Falcon Engineering has received the proposed Noise Wall No. 2 for the referenced project, completed the
subsurface investigation, and recommends the following noise wall foundation table:

Pile Excavation Depths for Sound Barrier Wall No. 2

Pile Excavation
Besgti;i‘;‘; all End Wall Station xﬁ.’it Hv::]izllit Depths, “D” (ft
Slope (ft) S=10ft | S=15ft | S=20ft

NW2- 10+00 NW2- 12425 6:1 7 8 9 10
NW2- 12425 NW2- 12485 31 8 8 10 1
NW2- 12485 NW2- 13+00 31 9 9 12 1
NW2- 13+00 NW2- 14+65 2:1 10-11 10 12 13
NW2- 14+65 NW2- 14495 21 12 1 12 13
NW2- 14495 NW2- 15+10 21 1 10 12 13
NW2- 15+10 NW2- 15+55 2:1 12 1 12 13
NW2- 15455 NW2- 17435 2:1 13 1 12 14
NW2- 17435 NW2- 17495 3:1 12 9 10 12
NW2- 17495 NW2- 18+40 4:1 1 9 10 1
NW2- 18+40 NW2- 20+05 None | 10-11 8 9 10

www.FalconEngineers.com

1210 Trinity Road Ste. 110 | Cary, North Carolina 27513 | T 919.871.0800
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R-3833C Noisewalll 2 9/7/2021
Iredell County, NC

Notes: 1. Pile Excavation Depths, “D” are based on 36" dia. holes shown on STD. NO. SBW1.
2. S = Pile Spacing

Please include the standard SMU PSP028, Sound Barrier Wall provision in the contract.

Please contact us at 919-871-0800 if there are any questions concerning this memorandum.
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Jeremy R. Hamm, PE
Geotechnical Services Manager
Falcon Engineering, Inc.

W. Scott Hunsberger, P.E.
Geotechnical Engineer
Falcon Engineering, Inc.




