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PROJ. REFERENCE NO. 3453111

1.D. NO._R=-3324

COUNTY _BRUNSWICK

PROJECT DESCRIPTION _NEW ROUTE FROM NC 133 (LONG BEACH

RD.) TO NC 133 AND NC 87 (RIVER RD.) NORTH OF NC 133

ON NC 87 (GEORGE II RD.)

SITE DESCRIPTION _RETAINING WALL AT -L- STA.22+50

RETAINING WALL INVENTORY

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

JL STONE,CM WRIKE

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - 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.

STATE STATE PROJECT REFERENCE NO. SHEET | TOTAL

N.C.] 3453111 (R-3320> 1 4

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 SOl TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (918) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS. ROCK CORES. OR SO TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N 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 SOL
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 THIS 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,
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3453L.1I1(R-3324) 2

SOIL._DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, GRAY,SHTY CLAY, WOST WITH MITERBEDDED FIRE SAND LAYERSHIHLY PLASTE, k-7-8

_WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TD COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

PODRLY GRADED

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

SUBANGULAR, SUBROUNDED, DR ROUNDED.

TERMS AND DEFINITIONS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 60 BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

SOIL LEGEND AND_AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS

WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

WEATHERED W NON-COASTAL PLAIN MATERIAL THAT MWOULD YIELD SPT N VALUES > 100
ROCK (WR) BLOWS PER FOOT IF TESTED,

CRYSTALLINE FINE 10 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBROD, SCHIST, ETC.

COMPRESSIBILITY

NON-CRYSTALLINE
ROCK INCR

SLIGHTLY COMPRESSIBLE
MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

LIGUID LIMIT LESS THAN 31
LIGUID LIMIT EQUAL TO 3)-5@
LIOUID LIMIT GREATER THAN 50

COASTAL PLAIN I
&E‘P)IMENTARY ROCK 1

PERCENTAGE OF MATERIAL

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

AUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NDT NECESSARILY RISE TO OR ABOVE THE
BROUND SURFACE,

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

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
L | sHELL BEDS, ETC.

R -
ORGANIC MATERIAL GR';';‘,’{Q SlL;ngLﬁY OTHER MATERIAL
TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10%
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 28%
MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35%
HIGHLY ORGANIC 10% >20% HIGHLY 35% AND ABOVE

WEATHERING

FRESH

GROUND WATER

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
CLASS. (< 35% PASSING %200) (> 35% PASSING *280) ORGANIC MATERIALS
GROUP a-3 | A-2 a4 Ja51a6]a7] a1, a2 | A4.05
CLASS. a-2-4|-2-5|a-2-6|A-2-7) 2] a3 |a8A7
SYMBOL R § NN
% PASSING
SILT-
w1 GRANULAR C]LLAY MUCK,
. 4p 51 SOLS | gos | PEAT
* 200 10 Mx|35 mx|35 Mx|35 Mx|35 Mx|38 My |36 MN|36 Mn[3s mN
LIUD LIMT 40 Mx|41 MN 48 Mx 41 MN 4B Mx |40 a8 MXL I BN Son s wITH
PLASTIC INDEX 6 MX NP 118 MX |16 MXJILMN |31 MN [18 MX |18 MXJII MN |11 MN LITTLE OR HIGHLY
GROUP INDEX [] [ [ 4 MX |8 Mx |12 Mx|16 MX[No Mx|  MODERATE ORGANIC
- AMDUNTS OF SOILS
m{]gzs g;gv"étp&f& FINE| SILTY OR CLAYEY | SWTY | cravey DRGANIC
: VEL AND SANI MATTER
ATERIRLS | sa  [SAND| GRAVEL D | SOILS | SOLLS
GEN. RATING AR 10
LY EXCELLENT TO 600D FAIR TO POOR POOR POOR | UNSUITABLE
SUBGRADE

PI OF A-7-5 SUBGROUP IS = LL - 3@ :PI OF A-7-6 SUBGROUP IS >LL -~ 30

~ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
¥y STATIC WATER LEVEL AFTER 24 HOURS

Mew PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA
O/ sprin o seep

ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

v SLI) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS

DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

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

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

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

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

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

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

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

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

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.

VANE SHEAR TEST

o

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

EXTREMELY INDURATED

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ- A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
. COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED pre— SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PE"ETR“{;?;‘AE&S)’STEWE COMPR(E%;;EF%TR)ENGTH 5??3";&5%22’;‘;?{53&@5’ o7 T TEST BORING DESIGNATIONS F TEST] ¥ LR JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
CENERALLY VERY LODSE “ SOIL SYMBOL P  avser sorms SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ey FIGGE oR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
e LOOSE 470 18 §S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. . . : B
MATERTAL MEDIUM DENSE 18 10 38 N/A ARTIFICIAL FILL (AF) OTHER BAMPLE JE_TESTED, YIELDS SPT N VALUES > 108 BPF LENS-- A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NDN-COHESIVE) VE2$N§§NSE e 70059 THAN ROADWAY EMBANKMENT <©~ CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5 e = INFERRED SOIL BOUNDARY SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE,
VERY SOFT <@ <8.25 ™)  MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 7D A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL BROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.25 16 0.58 it INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 1gp BPF | INTERVENING IMPERVIOUS STRATUM.
ol el PR 85 10 1.0 o e RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL ~ SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T?gﬁgé?bg, VERY STIFF 15 T0 38 ynz TTere® ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK_OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SLOPE INDICATOR ALSD AN EXAMPLE. ROCK SEGRENTS EOUAL. TO OR ORI
HARD >38 >4 257025 DIP & DIP DIRECTION OF O nstaiLation CBR - CALIFORNIA BEARING ROCK SEGMENTS EQUAL 70 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
R S A PERCENTAGE
TEXTURE OR GRAIN GI7E |--> ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O v .
SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SOPROLITE 4P, - RESTOUAL SOIL THAT RETAING THE RELIC STRUCTURE OR FABRIC OF Tre
U.S. STD. SIEVE SIZE 4 19 @ 60 2080 27 @ SOUNDING ROD @ED—  SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOBIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 042 ©0.25 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py ABBREVIATIONS HARD Con Bt Azﬁﬁg:ag':g;&:gfs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER | COBBLE |  GRAVEL P e SILT cLay AR - AUGER REFUSAL 1. - HIGHLY %~ MDISTURE CONTENT " TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLDR.) €oBJ ©R) (CSE. SD) ¢ Soo L) €LJ BT - BORING TERMINATED MED. - MEDIUM vV - VERY 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 OR
. SD. X oLo- CLAY MICA. - MIEACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOM OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUF PLANE
GRAIN MM 305 75 2.8 0.25 0.5 2.005 BY MODERATE BLOWS.
CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED B
O 5 e v (e 5 G o o s o i s o e o i row, | UGS ST e sSsaeROrD W 7 0 M ST
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEET ORS. - DRGANIC “P4~ DRY UNIT WEIGHT HARD CaN BE EXCAVATED I SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EBUAL TO OR LESS
SO MOTSTORE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST . POINT OF A GEOLOGIST'S PICK. THAN ©.1 FOOT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
{ ) -
ATTERBERD LIMITS DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIR0TA CORE FECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL FECDIERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
AT FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY. DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
LL | LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED S @ PERCENTAGE
PLASTIC FINGERNAIL. N
- N SEMISOLID: REGUIRES DRYING T0 TOPSOIL_ (T8, - SURF USUALLY CONTAINING ORGANIC MATTER.
RANGE VET - o) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUAL
PLL - PLASTIC LT HAMMER TYPE: TERM SPACING IHCrnESS BENCH MARK: BL-42 -L- STA, 91+85 1.06°RT
DRILL UNITS: ADVANCING TOOLS: : vERy vIDE WORE Tegt 16 FEET VERY THICKLY BEDDED > 4 FEET
OM_L OPTIMUM MOISTURE - MDIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE automaTic [T MANUAL o 2Te 10 FEET THICKLY BEDDED 15 - 4 FEET
. [ ceavems 0.6 - 15 FEET ELEVATION: 30.37 _ FT.
SL_. SHRINKAGE LIMIT MOBILE B~ MODERATELY CLOSE 170 3 FEET THINLY BEDDED .
. VERY THINLY BEDDED .03 - 8.8 FEET
REQUIRES ADDITIONAL WATER TO 6 CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE 46 70 1 FEET NOTES:
- DRY ~ ® [j : ) VERY CLOSE LESS THAN 846 FEET THICKLY LAMINATED 8,008 - 0.83 FEET ¢
ATTAIN OPTIMUM MOISTURE Br-51 8'HOLLOW AUGERS - - THINLY LAMINATED < 9.088 FEET
PLASTICITY [ oeesse ] wao racen Fivoes brs [ TNDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ Tune-caretoe meerts
NONPLASTIC -5 VERY LOW CME-56 (ES FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casme [ w covencen R GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM o .
HIGH PLASTICITY 26 OR MORE IGH [] portasLe Hotst TRICONE _2 STEEL TEETH [ rosT woLe Dicoer MODERATELY INDURATED greins o IEE SEPARATED PR SAYELE WITH STEEL PROBE:
[ rmicone * TUNG.-CARS. HAND AUGER '
COLOR O SOUNDING ROD INDURATED GRAINS ARE DIFFICLLT TO ‘SEPARATE WITH STEEL PROBE:
0 O core o1 DIFFICULT TO BREAK WITH HAMMER.
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R-3324 RETAINING WALL AT -L- STA 22+50 SHEET 4

HOLE# SAMPLE# RET4 PASS10 PASS 40 PASS 200 CSESAND FINESAND SI CL LL PI CLASS DEPTH - MOIST. ORG.

23+50 SS-1 - 100 94 18 26.2 68.8 58 562 21 NP  A-2-4(0) 1.00-1.50
58 RT. SS-2 - 100 91 8 14.8 78.4 16 52 18 NP A-3(0) 13.70-15.20



DivisioN or HIGEWAYS A : . ProJ ECT PRODUCTIVITY
NogrTH CAROLINA DEPARTMENT or TRANSPORTATION SUMMARY REPORT

~—  GEOTECHNICAL ENGINEERING UNIT Revised: 07/26/07

Area Geologist Transmittal Date:

PROIJECT: 34531.1.1 TIP: -. R-3324 MMS TASK NO.: 23602
NETWORK: 11006299 FIELDWK ACT ELEM: 3960 Cd: BRUNSWICK
DESCRIPTION: NEW ROUTE FROM NC 133 (LONG BEACHRD.) TONC 133 AND

NC 87 (RIVER RD.) NORTH ON NC 133 ON NC 87 (GEORGE II RD.)

: FIELD OFFICE: Greenville FO PROJ. GEOLOGIST: JL STONE
PROJECT
Roadway Subsurface Investigation: For roadway subsurface investigations, complete the
' separate "Roadway Investigation Productivity Report"
Bridge Foundation Investigation: : For bridge foundation investigations, complete the
separate "Bridge Investigation Productivity Report"
Length of Wall, Culvert, or Pipe. (feet) 150 ft -
" For a wall, were wall length, drill footage and expenses also no
reported on the Roadway Investigation Productivity Report (Yes/No)
[:] High Mount Light Tower Foundation Investigation (each)
[ ] Vibration Claim (each)
[[] siltation Claim (each)
[[] Water Well Claim (each)
[] Other (Number of projects visited)
DRILL LENGTH

Total length of auger borings. (feet)

Total leﬁgth of in-situ soil test borings (S.P.T., V.S.T., penetrometer 456 ft
test, etc.). (feet)

Total length qf core borings. (feet)

HOURS & EXPENSES

Total time (maﬁ-hours) for completion of project (total time charged 394 hr
against this project for completion of investigation).

Total time (man-hours) for completion of office work on this proj ect. 10.0 hr

Total expenses (hotel, meals, and phone) for Project Geologist and Crew

Form GEU-020e  Revised 7/26/2007
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END_BRIDGE tggUNG 1
Stq. 2247155
BEGIN BRIDGE v TR 5 TR BT
Sta.21+3423 -
NOTES:
" N 9730 14, FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY
§.3634 575 :m; 0TE STABILIZED EARTH RETAINING WALLS PROVISION.
CE
WAL FA CAST-IN-PLACE REINFORCED CONCRETE COPING IS REQUIRED FOR RETAINING WALL
‘ A DRAIN IS REQUIRED FOR RETAINING WALL NO. 1.
S$t0.23+5000 ~L— (6285 RT) BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NO. 1, SURVEY WALL
Sta.li+9.04 -WALL- LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE)FOR REVIEW.
DO NOT START WALL DESIGN OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE
BEGIN RETANING WALL NO END RETAINING WALL NO.I IS ACCEPTED.
- Sta.24+00 —L— (7580 RT)
it DESIGN RETAINING WALL NO.1 FOR THE FOLLOWING:
Sta.22+3600_-L- (500" RT) Sta. #7300 —WALL- DH = DESIGN HEIGHT + EMBEDMENT
Sta.10+0000 -WALL- 2)DESIGN LIFE = 75 YEARS
. 3) MINIMUM REINFORCEMENT LENGTH (L) TO WALL HEIGHT (H)RATIO = 1.0
2) AGGREGATE PARAMETERS:
MSE WALL NO.1 - PLAN VIEW (NTS) AGGREGATE TYPE% UNIT(’\Z’EIGHT FRICTION ANGLE COHESTON
C
LB/CF DEGREES LB/SF
COARSE 110 38 0
FINE 125 34 0
% SEE_MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERTAL REQUIREMENTS.
5) IN-SITU ASSUMED MATERIAL PARAMETERS:
. . & & k MATERIAL TYPE UNIT(;JEIGHT FRICTION ANGLE COHESTON
~ N {3
8 5 & § % LBY/CF DEGREES LB/SF
| & ! éa @ 2 BACKFILL 120 30 0
1 ]
g 0 g 4 S gT, g 0 FOUNDATION 120 30 0
8§b S8 ,‘>§§za 3%53 882\1 DESIGN RETAINING WALL NO.1FOR A LIVE LOAD (TRAFFIC)SURCHARGE.
SBlR i‘\,‘§§ NEIQ & Plx m§.}, EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL,FENCE OR
P &N YN N R PNy HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH
S\ SRR S Ss Sy REINFORCEMENT FOR RETAINING WALL NO. 1.
S S S 8 ~d P S S
5 &l & &ld ayaing G Glw i DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR
RETAINING WALL NO.1 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL
44 GRADE ELEVATIONS ARE APPROVED.
A\ \ \ MSE WALL ESTIMATED QUANTITY
EXISTING GROUND / (SQUARE FOOT)
BOTTOM OF WALL ELEVATIONS
. . . & & MSE RETAINING WALL NO.1 1350 SF
< ¥ ™
8 5 8 3 3
| B [ © 16 Q . 2
5—3' " 3 1‘ 3 I. Y1 3 |. i
FT FT T :ir’ T =7 PROJECT NO.:_R-3324
K N
88 88 ¥ 3k 8§§ BRUNSWICK COUNTY
re  g¥s  BEe  g@d  REN STATION: 22+50.00 -L-
Q}éu SR SN = o SR SHEET 1 0OF 3
P} 2 iy S Dy S Dl pogiA]
1%2%) [ 1% nuvn 1%}
‘“ O o i OO GEOTECHNICAL ENGINEERING UNIT
EASTERN REGIONAL OFFICE MSE WALL NO. 1
MSE WALL NO.1 - EXPOSED WALL FACE ENVELOPE (NTS) ] WESTERN REGIONAL OFFICE PLAN AND NOTES
[] CONTRACT OFFICE
STATE OF NORTH CAROLINA REVISIONS SHEET NO.
PREPAREDBY: J. PARK DATE: 082012 DEPARTMENT OF TRANSPORTATION {N1o ~_ B DATE N:. BY DATE -
REVIEWED BY: ~ J. BATTS DATE: 052012 RALEIGH J2 4




BACKFILL
MATERIAL

6“MIN

LIMITS OF

REINFORCED ZONE

CONCRETE COPING
(SEE COPING DETAILS
TOP OF WALL

(SEE NOTE FOR FENCE
OR HANDRAIL ON TOP

EXTENSION

L {7 6"MIN

OF WALL, IF APPLICABLE)

GRADE ELEVATION

REINFORCEMENT (TYP)——\\\

6“MIN

TYP) b e
Y i

AGGREGATE

FILTRATION GEOTEXTILE (TYP)-——-—\\\\\N

BEARING PAD

L - REINFORCEMENT LENGTH»k (TYP

TvP)y ———4=R

(TYP

FI

GRADE*

2 6" MIN

ACCORDANCE

AGGREGATE SHOULDER DRAIN IN

WITH ROADWAY STANDARD

DRAWING NO. 816.02, IF REQUIRED
(SEE NOTE FOR DRAIN)

BOTTOM OF WALL\

— L—4”MIN

e——————— WALL FACE

TOP OF
LEVELING PAD

(2]
il
elg
>9
S
% &
=i
e
Zlw
PRECAST CONCRETE 8 %
PANEL (TYP) ﬂ 144
o
FINISHED GRADEX
6:1 (H:V) OR FLATTER
(FRONT SLOPE)
o E
% &
S
=i
L

CAST-IN-PLACE UNREINFORCED
CONCRETE LEVELING PAD
(SEE LEVELING PAD STEP DETAILS)

N FOUNDATION " »
MATERIAL

6“MIN
aypP

} eomn

MSE WALL WITH PRECAST PANELS - TYPICAL SECTION

NISHED SILICONE

SEALANT

HSEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS.
SIGEE MSE RETAINING WALLS PROVISION FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.

DOWEL

e DETAILS WITH
COPING DETA “ STERN REGIONAL OFFICE
ILS [ 7 | PRECAST CONCRETE PANELS
B DTS o Lave T s ) s covmmscr s
N N
HSEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS. j STATE OF NORIH CAROLINA REVISIONS SHEET NO.
PREPARED BY: J. PARK DATE: 08/2012 . "g DEPARTMENT OF MSPORTAHON . BY DATE [NC. BY DATE -
- y 1 - - 3 - - [TOTAL SHEETS]
REVIEWEDBY: J. BATTS DATE: 052012 RALEIGH Z 2

PAVED DITCH¥

GRADE
ELEVATION

FINISHED

— CAST-IN-PLACE
REINFORCED
CONCRETE COPING

SILICONE
SEALANT

GRADE3¥

PAVED DITCHX

GRADE
ELEVATION

—— CAST-IN-PLACE
REINFORCED
CONCRETE COPING

PRECAST PANEL (TYP)

GEQTECHNICAL
ENGINEER

ﬁ?’g‘éﬁ%
&ﬂ I% }

7
AL

ENGINEER

Ui

RIONATURE DATE SIORATURE DATE
——— e ——

} 67 MIN

2

CAST-IN-PLACE
UNREINFORCED CONCRETE
LEVELING PAD

PRECAST CONCRETE PANELS

6”MIN

STEP TOP OF LEVELING PAD
IN INCREMENTS OF VERTICAL
REINFORCEMENT SPACING

LEVELING PAD STEP DETAILS

PROJECT NO.: R-3324
BRUNSWICK

STATION:_22+50.00 -L-
SHEET2 OF 3

COUNTY

GEOTECHNICAL ENGINEERING UNIT
[X] EASTERN REGIONAL OFFICE

MSE WALL NO. 1




BACKFILL
MATERIAL

PREPARED BY: J. PARK

REVIEWED BY: J. BATTS

GEOTECHNICAL -
ENGINEER ENGINEER
S CONCRETE COPING
- (SEE COPING DETAILS) N
~ ~ TOP OF WALL S ek 15,
~ ~ (SEE NOTE FOR FENCE
~ ~ OR HANDRAIL ON TOP
LIMITS OF FINISHED GRADE OF WALL, IF APPLICABLE)
REINFORCED ZONE ~ EXTENSTON
[ 6" MIN hsee
SEPARATION GEOTEXTILE—\ TN
2 comemeead 2"MIN
L‘ BIONATURE ﬂ SIONATURE DATE
4"MIN
GRADE ELEVATION
H
i
H
)
i
]
T
1 187 MIN ] e WALL FACE
] .
1
i
! | g
1 Wi
! 2l
AGGREGATE COARSE —1——2, =i
AGGREGATE | |2
1z
J X 3" SRW UNIT (TYP)
e | 3 |
! = ﬂ/
: zla [ <1 | | I
I F— SEGMENTAL RETAINING Bl
] WALL (SRW) UNIT (TYP) m ~
i fa
]
[
1
1
1
6*MIN ‘_ L - REINFORCEMENT LENGTH¥k (TYP) ! Y BEER
TPy 3 6 MIN '
]
' } e mIn J STEP TOP OF LEVELING PAD IN
j INCREMENTS OF SRW UNIT HEIGHT
X | FINISHED GRADE CAST-IN-PLACE |
' 8:1 (H:V) OR FLATTER UNREINFORCED CONCRETE 6“MIN
! BOTTOM {FRONT SLOPE) LEVELING PAD
REINFORCEMENT mp)—\ ) OF WALL \
]
t
' SEGMENTAL RETAINING WALL (SRW) UNITS
AGGREGATE SHOULDER DRAIN IN t —_—— -
ACCORDANCE WITH ROADWAY STANDARD i : ———— e __,/ =
DRAWING NO. 816.02, IF REQUIRED TOP OF =
(SEE NOTE FOR DRAIN) LEVELING PAD‘—:\ &l
=
i DRI B
H H 0m
. (FRONT SLOPE) e LEVELING PAD STEP DETAILS
CAST-IN-PLACE UNREINFORCED QewIN
CONCRETE LEVELING PAD
(SEE LEVELING PAD STEP DETAILS) 6" MIN
TYPI
T FOUNDATION —~ -
MATERTAL
MGEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS.
JISEE MSE RETAINING WALLS PROVISION FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.
PAVED PAVED DITCH¥
v GRADE GRADE
lZ_.MEﬁI ELEVATION ELEVATION
FINISHED SILICONE FINISHED SILICONE
GRADE SEALANT “/ - gasrneeuce GRADE* SEALANT — casr-aneace PROJECT NO.:_R-3324
________ NFORC e T :
CONCRETE COPING CONCRETE COPING BRUNSWICK COUNTY
STATION:_22+50.00 -L-
DOWEL SHEET30OF 3
GEOTECHNICAL ENGINEERING UNIT MSE WALL NO. 1
4% “\ EASTERN REGIONAL OFFICE DETAILS WITH
COPING DETAILS (1] WESTERN REGIONAL OFFICE SRW UNITS
AT THE CONTRACTOR’S OPTION, CONNECT COPING TO SRW UNITS [ ca CT OFFICE
WITH DOWELS OR EXTEND COPING DOWN BACK OF SRW UNITS. STATE OF NORTH CAROLINA REVISIONS SHEETNO.
DATE: 082012 HSEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS. DEPARTMENT OF TRANSPORTATION [No BY DATE |NQ. DATE -
Ll - -
DATE: 05/2012 RALEIGH ! z . : _ frotavanests
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

- STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _3453L11

.D. NO._R-3324

COUNTY _BRUNSWICK

PROJECT DESCRIPTION _NEW ROUTE FROM NC 133 (LONG BEACH

RD.) TO NC 133 AND NC 87 (RIVER RD.) NORTH OF NC 133

ON NC 87 (GEORGE II RD.)

SITE DESCRIPTION _BRIDGE ON -L- OVER TRIBUTARY TO

DUTCHMAN’S CREEK AT -L- STA. 87+04.5

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

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

NOTE - 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,

- GEOTECHNICAL ENGINEERING UNIT AT (319) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

STATE STATE PROJECT REFERENCE NO. SeEET [ TOTAL

N.C.| 3453111 (R-3320 1 9

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIQUS 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,

NOR THE FIELD BORING LOGS, ROCK CORES, OR SO TEST DATA ARE 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 NECESSARLY
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 SOLL
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 BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM TRE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
JR. SWARTLEY

T.C. BOTTOMS
MACTEC PERSONNEL|

INVESTIGATED BY_JL STONE
CHECKED BY___ D.N. ARGENBRIGHT

susMTTED BY__ P.N. ARGENBRIGHT
DATE MAY, 2008

NIy
SR CARG

Larerteag, "’

/,
SRS




PROJECT REFERENCE NO. SHEET NO.
’ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 3453111 (R-3324) 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
) SOIL DESCRIPTION ) GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. FARD ROCK TS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD VIELD SPT REFUSAL. AN INFERRED N
SOIL IS CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS "ONIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN PODRLY GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TG OR LESS THAN . FOOT PER 6@ BLOWS. |AQUIFER - A WATER BEARING FORMATION OR STRATA.
10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTOD T286, ASTM D-1588). SOIL GAP-GRADED - INDICATES A MIXTURE DF UNIFORM PARTICLES OF TwO OR MORE SIZES. IN NON-CDASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE|  __
A CLASSIFICATION IS BASED ON THE AASHTG SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. 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 ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEDUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, o B OTRBLE PROPORTION GF CLAY IN THEIR COMPOSITION, A5 SHALE, SLATE, ETC.
SER? STIFF, GRAYSLTY CLAL WST WITH WTERBERDED F! oy SUBANGULAR, SUBROUNDED, OR ROUNDED. ATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 . ’ - ETC
" SHD LUERMOHY PUSTE 178 e ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 15 UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND_AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION prew— I 70 COATSE GRATN TGNEDUS AND FET AMGRPHIC RSk THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DDES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 [ a2 a4 a5]as] LA P . ~s COMPRESSIBILITY NO-CRYSTALLINE CEDIMENTARY ROCK THAT WOULD YEILD SPT REF oA TF TESTED. ROCK TYPE cDrFJL;ug’lga - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. o] a3 [A6A SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 33 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. LOPE.
NN . MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TD 31-58 OASTAL PLA]N [ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD - H OF AL RECOVERED IN THE COI v
SYMEOL NSNS HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEOMENTARY ROK [T T SPT ReFUSAL, ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEWENTED R R B coey A2 A pertenTaGE, FE BARREL. DIVIDED BY T0TAL
T L oL, I CENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
 PASSING LT PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. ng;%m cLAY rgz# ORGANIC MATERIAL GR::;L;\R SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
SEARE, Dalenet L so1LS QTHER MATERIAL ;
« 208 12 Mx}35 Mx|35 Mx|35 Mx|35 X35 v |25 M|36 Mlss My SOILS TRACE OF ORGANIC MATTER >~ 3% 3-8% TRACE 1- 10 FRESH :2&:5???&%21%;:”5”1. FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER 'El—lg%x .Z Dm'gh LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
. LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE @ - 20% ’ :
'l)ltl:sm LIMT - 40 pix|4t MN (4 Mx[41 MN 4B Mx |41 M8 (8 MKEAUMND  spm s wITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
TIC INDEX M: NP 136 Mx {18 MX[13 MN {11 MN {18 MX [18 MXJiT MN {31 MN LITILE OR HIGHLY HIGHLY ORGANIC ey >20% HIGHLY 357 AND ABOVE v SLL) gg‘rs‘rg;s;:[:l:gnk? RS:ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NDRTH.
f NATURE.
GROUP INDEX [ ] [] 4 MX | B MX[12 MX{16 MX{No MX MODERATE - WHICH THE|
AMOUNTS OF | anora” GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 7O s Refaixr‘:ﬂ?nroeﬁ :,f;fgé’:gpjé’:fﬁw?: i H TLERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STORE FRABS. |y o | oy 1y oR cLAYEY | SILTY | CLAYEY ORGANIC AVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SDME DCCASIONAL FELDSPAR
irggiﬂs mgbam SAND| CRAVEL AND SAND | SONS | SoILS MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
BER. RATING - MDDERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
/s A EXCELLENT T0 600D | ramroroe  [FARTO| oo lpeume| T PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA e COLL SOUND UNDER RAMMER BLOVS D SHOVS SIGNIFICART LOSS, OF STRENGTH A5 COMPARED PAREIT MATERIAL.
SUBGRADE POOR o SPRING OR SEEP WITH FRESH ROCK. FLODD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
7 v - - THE STREAM.
Pl OF A-7-5 SUBGROUP 1S =X LL - 38 ;PI OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOMS SEVERE LOSS OF STRENGTH  |.FORMATION (M- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED prp— S E (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLDGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD. )
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH RICCHEY EHBRNIENT () o T D TEST BORING DESIONTIONS F TEST! s T REF! JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
: S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B g
VERY LODSE % SEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 7O SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS 15 SMALL COMPARED TO
GENERALLY SOIL SYMBOL AUGER BORING . ITS LATERAL EXTENT.
CRANULAR LODSE - 47018 S5 - SPLIT SPDON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE -10 10 30 Na . ARTIFICIAL FILL (AF) OTHER SAMPLE JF_TESTED, YIELDS SPT N VALUES 5 189 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
DENSE . -
INON-COHESIVE) vERe DensE 3 10 50 THAN ROADWAY EMBANKMENT -Q CORE. BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERWIBLE BuT | MOLILED (MOT) IRREGULARLY MARKED WITH SP07S OF DIFFERENT COLORS.HOTTLING IN
e =~ INFERRED SOIL BOUNDARY SAMPLE W SEVJ THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK INAGE.
VERY SOFT <2 <0.25 nvo MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 @25 10 0.56 wr=rr=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
¥ MEDIUM STIFF . SIS !
32}1:5;[;? STIFF . IS ?5 es 108 . A :é?gff;ﬁm RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED T0 SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE DNLY IN SMALL AND . | RESIDUAL (RES)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- . .
(COHESIVE) VERY STIFF 15 10 36 210 4 ¥Tres® ALLUVIAL SOIL BOUNDARY . OPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS, GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)~ A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
- HARD 230. >4 25/625  DIP & DIP DIRECTION OF O Netaiamion CBR - CALIFORNIA BEARING ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN ST7E ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
: SPT N-vaLUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
gfé le:?s (Srquq‘)lE S ;s o ree  oss Gors ooms ¢ e : SPT REFUSA SEVERAL HARD BLOWS OF THE GEOLOGIST'S FICK. o RDC]K TRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
N 4 208 @42 825 8075 0053 SILL - AN INTRUST ¥
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggﬁgz gg:‘% SILT cLAY AR - AUGER REFUSAL HL - HIGHLY w - MDISTURE CONTENT 7O DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLOR) 0B} R ©SE. 5D ® 5o [ L) BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY  CAN BE CRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE ~ POLISHED AND STRIATED SURFACE THAT RESLLTS FROM FRICTION ALONG A FAULT OR
. CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE DETACHED  _ PR :
g?;éN ?N’j i 72 =0 028 oes o008 CPT - CONE PENETRATION TEST MOD. - MODERATEL ¥ WEA. - WEATHERED BY MODERATE BLOVS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (GPT) - NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT :;I:éUM Eﬁ: gg Sﬁg";igEgRl 50;’3:EL“&?1§’P§NCTZE?,E‘I’§§§ f?N‘F:LR';"AZ?;‘SJ:”RSEZQFB‘Y‘":I‘;;D"';L’;’g D’?“T"'E A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 74~ DRY UNIT WEIGHT ngm oF nAsanosxgrs PICK H A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO DR LESS
SOIL MDISTURE SCALE FIELD MOISTURE | Gine FOR FIELD MOISTURE DESCRIPTION o ;A%N;M]TcloPENETRATmN T gM; ) :nggu;sr;smk T CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGHENTS THAN 0.1 FODT PER €0 BLOWS.
(ATTERSERD LIMT DESCRIPTION Fleme S~ SanD, SADY o FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY ISREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY L10UIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. T OF STRATUM AND EXPRESSED AS A PERCENTAGE.
©AT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %m%%g&iﬁfzg&@g 3:9;;;;125553353 S HES DIVIDED BY THE
LL_ 1 LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSLRE. CAN BE SCRATCHED READILY BY AL L
PLASTIC FINGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
e RANGE - WET - SEMISOLID; REQUIRES DRYING TO TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
*D PLASTIE LIMIT ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING ——
pLl L TERM THICKNESS ;
DRILL UNITS: ADYANCING TOOLS: HAMMER TYPE: IERM SPACING VERY THIEKLY BEDDED s 4 FEET BENCH MARK: BL-42 -L- STA, 91+85 LO&’RT
om_|. OPTIMUM MOISTURE - MOIST - a0 SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuavems [ auromatic MANUAL are 376 w0 reer THICKLY BEDDED 15 - 4 FEET ELEVATION: 3037 FT
. S s LT L1 some s il T AL ==
REQUIRES ADDITIONAL WATER TO D 6' CONTINUOUS FLIGHT AUGER CORE SIZEx CLOSE 8.6 T0 1 FEET o3 FE NOTES:
SDRY - @ O s VERY CLOSE LESS THAN D6 FEET THICKLY LAMINATED 8.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE D % HOLLOW AUGERS D'B THINLY LAMINATED < .88 FEET
PLASTICITY [ cve-ssc ] naro Facep FncER BITS [ INDURATION
PLASTICITY INDEX D) P—— 0 FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOV [ cme-sse [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAING:
LOW PLASTICITY 6-15 SLIGHT CASING D W/ ADVANCER TAND TOLS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
HIGH PLASTICITY 26 OR MORE HIGH [ eortesLe HowsT TrRcoNE_2'%  STEEL TEETH [] eost HoLE DigoER MODERATELY INDURATED gg;’:é Cﬁz’;}fi fli::*‘:guwi’::’:‘::gg VITH STEEL PROBE:
1 rricone * TUNG.-CARB. [] wano eustr )
COLOR DIEDRICH D-50 A (] sounoms ro INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [J core orr D VANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ] O 0 ANE. SHEA EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/08
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- 6 NCDOT GEOTECHNICAL ENGINEERING UNIT | SHEET 5 OF 9
[TY BORELOG REPORT

PROJECT NO. 34531.1.1 I ID. R-3324 ! COUNTY BRUNSWICK | GEOLOGIST Bottoms, T. C. PROJECT NO. 34531.1.1 ID. R-3324 COUNTY BRUNSWICK GEOLOGIST Swartley, J. R.
SITE DESCRIPTION BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 86+12 ' OFFSET 8ftLT ALIGNMENT -L- : 0 HR. N/A| | BORING NO. B1-B ) STATION 86+73 OFFSET 6ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 29.3ft TOTAL DEPTH 75.5 ft NORTHING 79,071 EASTING 2,290,326 24 HR. 3.5| | COLLARELEV. 20.4 it TOTAL DEPTH 70.3 ft NORTHING 79,091 EASTING 2,290,382 24 HR. 45
DRILL MACHINE DIEDRICH D-50| DRILL METHOD Mud Rotary HAMMER TYPE Manual DRILL MACHINE DIEDRICH D-50 DRILL METHOD Mud Rotary HAMMER TYPE Manual
START DATE 04/08/08 COMP. DATE 04/09/09 SURFACE WATER DEPTH N/A DEPTH TOROCK 39.5 ft START DATE 04/09/08 COMP. DATE 04/09/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FO SAMP. L
ELEV) ey [DERTH Ows VB SOIL AND ROCK DESCRIPTION ELEV| Ei gy [DEPTH ot o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5 | |0 25 50 75 100| | NO. | Avoll 6 | ELev. @y DEPTH (ft) () 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100{ | NO. |/moll G
0 watool : 203 GROUND SURFACE 00| F2 204t 00 : 24 GROUND SURFACE 09
4 5|5 i +15 R N Y i ARTIFICIAL FILL 1 1311219 o ‘}2'1 R R T ARTIFICIAL FILL
I 1% S B DS B =N BROWN SAND, MOIST TO SAT. T Y SR I B T BROWN SAND, MOIST TO SAT. .
25 |.253 T 40 E v e 25 | 253 T 41 A R T \ 4 '“‘
T 41515 Tp0 . T T 3155 .I‘w T |ss2 el
I - T I L Er
1 1 oy .8 e I aa i i
20 | 203 T 90 [ AT ALLUVIAL 20 T n sl
T TP | ez 552 A BLACK MUCK, SAT. T 2 v (g — B e VRE 2
T - v T v A ___ BLACKMUCK SAT. __ _ __ 120]
T 1. . R I 1| T A\ ALLUVIAL
P P v - ALLOVIALD - 15 156 4138 N\ GRAY SAND, SAT.
T T 1 1 3 | & SS3 GRAY SAND, SAT. T 213 |7 e -
+ \‘ .. 4 . -\-\ . S 124 17.0
102 T 190 i- - 106 + 188 B N T e I B
10 T 0] 5 | 3 *B 10 F B4 | 8 ?‘2 S513 T
T N . 22.0 T | s 4 e 220
T “he : COASTAL PLAIN T I i ALLUVIAL
5 |53 1240 A : GRAY SAND AND CLAYEY SAND WITH 5 06238 o s A ., NS GRAY SILTY CLAY, WET sis
1 3157 3 SS-4 SHELL FRAGMENTS, SAT. (WACCAMAW T #e S5-14 | 55% 48 o 248
? . FORMATION 1 - T - COASTAL PLAIN
I 1 : ) 270 T -F- - GRAY SAND WITH SHELL FRAGMENTS,
+ I - + - - . SAT. (WACCAMAW FORMATION)
0 03 T.200 o - . 0 06 288 5 5 = Y A R R
I 51413 e 555 T J, 120 A I RO il
4 N 4 R U P O
4 N I - .\\.
5 | -47 T 340 - 44 T 338 .
T 0 |12 | 13 N5 2 -+ 6 | 9 | 12 1
T . T+ -3 COASTAL PLAIN SEDIMENTARY ROCK
T -1 - R \ GRAY LIMESTONE (CASTLE HAYNE
1 4 - FORMATION)
40 | 97 T 300 B o T m | I Ut I I
T 20 e T e | P C COASTAL PLAIN SEDIMENTARY ROCK 1 DI N IV Iy || Ros
1 - L GRAY LIMESTONE (CASTLE HAYNE + -/
1 .I/ AR I A - FORMATION) + -/
15 | =147 T 440 il R R - 45 |=144 + 438 A i
1 517109 NN T3 S I IR | 4 i T o B ../’15 ) N
1 'Ilf.ﬁ DD : I Y A EDURERE IR IO _
20 | 2197 T 490 ) 20 =194 1488 [
T 6 |5 [ 6 I — T 2124 —(e T ssr
4 . .\. - . - 4 -\ - - PO P “ e .. L
T A DO B B - ‘ an L san DM
-25 247 T 540 ° - A et Tttt B - = — - " ct T s R B
g B R B INE | e~ e s e | - o N s 2w nees pun 50
8 I - },' . 2z ST I [0 AU S A —'——"——""'T;O—Aﬁﬁ_ﬁﬂm——“—““‘z’g
: COASTAL PLAIN T By AR DR DS R
6l -30 | -207 T 590 S R I I GRAY SAND, SAT. 30 AT BEL R R R GRAY SAND, SAT.
o + 516168 TN T ..‘1.2. e '
8 + P \.\.5‘\. e . L . P e e ..
cZJ' I '""‘*s'\'\ s 3 B 830 T - '\\ s
Z| 35 |.-247 T 640 R T R Ty COASTAL PLAIN SEDIMENTARY ROCK 35 H=MAFOIB Lo T T T
% 1 100/0.4 T Toona® i GRAY LIMESTONE (CASTLE HAYNE T —Tes
@ I e FORMATION) T NeC 670
Z T N - + -\ =T T COASTAL PLAIN SEDIMENTARY ROCK ~ |
Zl 40 | .397 Taa0 N IR ERES 44 ERER 40 |-=39.4 1+ 688 - NG GRAY LIMESTONE
@ T B | 2 | 23 o SS10 — T L I s Wso 09 e 103
o T R ‘ R B i Boring Terminated at Elevation -40.9 ft IN
el 1 e e S - 1 - MODERATELY HARD GRAY LIMESTONE
a + P I A 1 »
w| 45 | =447 T 740 \ B -45 €1 -
é 4 L A 957 462 155 1 i
b T - Boring Terminated at Elevation -46.2 ft IN 4 -
8 T - MODERATELY HARD GRAY LIMESTONE 1 i
o I i T L
=1 -50 -50




& 6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 9
Ll¥ BORELOG REPORT

PROJECT NO. 34531.1.1 l ID. R-3324 ' COUNTY BRUNSWICK I GEOLOGIST Swartley, J. R. PROJECT NO. 34531.1.1 ID. R-3324 COUNTY BRUNSWICK GEOLOGIST Swartley, J. R.
SITE DESCRIPTION BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK ‘ GROUND WTR (ft)
BORING NO. B2-A STATION 87+27 OFFSET 4ftLT ALIGNMENT -L- OHR. N/A| | BORING NO. EB2-B STATION 87+91 OFFSET 16ft RT ALIGNMENT -L- OHR. N/A
COLLARELEV. 29.7it TOTAL DEPTH 65.1 ft NORTHING 79,120 EASTING 2,290,423 24 HR. 45| { COLLARELEV. 29.3ft TOTAL DEPTH 60.2 ft NORTHING 79,147 EASTING 2,290,487 24 HR. 4.5
DRILL MACHINE DIEDRICH D-50| DRILL METHOD Mud Rotary HAMMER TYPE Manual DRILL MACHINE DIEDRICH D-50| DRILL METHOD Mud Rotary HAMMER TYPE Manual
START DATE 04/10/08 COMP. DATE 04/10/08 SURFACE WATER DEPTH N/A DEPTH TOROCK 37.0ft START DATE 04/10/08 COMP. DATE 04/10/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 33.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT LOWS PER FOOT SAMP. L
| B [P o © VZE SOIL AND ROCK DESCRIPTION T | BV PR 8 © o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft 25 50 75 1001 § NO. | /moil ¢ | Eev.m DEPTH () (f) 0.5ft | 0.5ft | 0.5% | |0 25 S0 75 100} | NO. | /Mol 6
30 -+ : L_29.7 GROUND SURFACE oo |20 =+
29756 293 T 00 GROUND SURFACE 0.0
¥ B 117 |- T -] ] ----lss20 T ARTIFICIAL FILL F B W B
32 7 6 | 18 | 17 v ARTIFICIAL FILL
I LA Aw | T BROWN SAND, MOIST TO SAT. 1 T ,%3? DR RS 529 BROWN SAND, MOIST TO SAT.
262 L 35 el N 258 4 35 T I
25 I T3 | 4 w A Aol 25 iy =5 1% ___rg’
o+ l: - .. e 227 ) + Y .
211 T 88 ,’ X ; i W ALLUVIAL I 1-
B N T I L BLACK MUCK, SAT. 206 + 87 R R PRI EEREER 206 8
20 I TT T 17| e $S-21 | 123% %- 20 F T 2 |1 —"3 $5.30 ALLUVIAL
T N Y v + SRR IR AR P BLACK SAND WITH LITTLE ORGANIC
1 N e e — — R 2 I S SONDAN SRR IR AN I IR I o Sy 2 R —— MATTER SAT. _ _ 120
1644138 S N RN DR - BROWN SAND, SAT. 156 + 137 N N I R I ALLUVIAL
15 R ) 10 | 12 ? 22 SS-22 = 15 o 5 o T \321 TS GRAY SAND, SAT.
I R I DU N 170 I Y AN IR N I
111 T 186 o) i . B ‘/I'
/- . . L 106 + 187 - -
T B R i paal - T [T |
T 1o - e e e 220 T R L 22.0
+ - . ALLOVIAL + N e e e e e VAT T T T 5
61 1 236 ALLUVIAL
5 T 5 7 7 Jz’ - sS04 GRAY SILTY CLAY, WET 5 A6 _+ 237 3 5 - '!' L AR B GRAY SILT CLAY
<+ R W . 28.0 T 6 . .*1.2. B T BT, 5652 —"--——-'——--——cc—)z\-s-:rﬁ—ﬁam————*—ég
+ A - |- T T T T T TCOASTALPLAIN T T T 1 -y -
11 Tosg A E GRAY SAND WITH SHELL FRAGENTS, 1 \ S RT, (WACCAMAW FORMATION)
0 713 Al T SAT. (WACCAMAW FORMATION) o L8 +287 S T I IR I '
T T T 18 L T4 IS IOy vy f K-S
I AN I : I A\
40 Tase DR N T N 87 ________ 30
5 N [ 1] 18 836 5= 237 s ‘ COASTAL PLAIN SEDIMENTARY ROCK
T - /938 T 19 [ 15 ] 13 ?Zs $8-34 GRAY LIMESTONE (CASTLE HAYNE
4 N AU R y 370 T DR 1SN R A i FORMATION)
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R-3324 SHEET 7 OF 9
BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK

HOLE # SAMPLE# PASS10 PASS 40 PASS 200 CSESAND FINESAND SI CL LL Pl CLASS DEPTH ORG. MOl
EB1-A SS-1 100 96 6 46.6 47.4 3 3 19 NP A-3(0) 1.00-1.50
SS-2 o7 90 24 25.7 50.9 194 4 56 NP  A-2-5(0) 9.00-10.50 15.0
SS-3 100 95 6 18.4 76.9 2.7 2 27 NP  A-2-5(0) 14.00-15.50
SS-4 79 55 25 45.5 24.2 121 182 28 15 A-2-6(1) 24.00-25.50
SS-5 100 97 14 111 77.9 49 61 31 NP  A-2-4(0) 29.00-30.50
SS-6 88 54 12 64.4 24.2 42 71 20 NP  A-2-4(0) 39.00-39.50
SS-7 94 87 14 29 57.5 55 81 22 NP  A-2-4(0) 44.00-45.50
SS-8 92 61 24 53.9 22.5 104 131 23 NP  A-2-4(0) 54.00-55.50
SS-9 100 100 30 0.4 75.4 101 141 27 NP  A-2-4(0) 59.00-60.50
SS-10 100 97 85 4.4 204 327 424 78 35 A-7-5(37) 69.00-70.50
B1-B  SS-11 100 92 18 25.6 573 51 121 15 NP  A-2-4(0) 1.00-1.50
SS-12 100 89 7 43.9 494 2.6 4 18 NP A-3(0) 4.10-5.60
SS-13 100 99 7 7.5 88.8 2.7 1 23 NP A-3(0) 18.80-20.30
SS-14 87 79 76 9.7 4.4 414 444 48 23 A-7-6(18) 23.80-24.80 54.7
SS-156 100 98 13 13.9 76.1 49 51 22 NP  A-24(0) 28.80-30.30
SS-16 73 50 14 53.9 28.5 55 121 21 NP  A-1-b(0) 38.80-40.30
SS-17 91 72 23 43.6 - 326 86 152 29 NP  A-2-4(0) 48.80-50.30
SS-18 91 62 24 52.8 23.2 10.8 131 22 NP  A-2-4(0) 53.80-55.30
§S-19 100 100 32 0.6 73.4 1.8 141 43 8 A-2-5(0) 58.80-60.30
B2-A  SS-20 - 100 85 13 42.5 45.9 25 91 16 NP  A-2-4(0) 1.00-1.50 '
SS-21 100 92 17 33.5 51.3 7.1 81 31 NP A-2-40) 8.60-10.10 - 1228
§S-22 100 78 2 52.8 45.6 0.6 1 19 NP ‘A-3(0) 13.60-15.10 .
SS-23 100 99 32 6.7 82.2 51 6.1 21 NP A-2-4(0) 18.60-20.10
SS-24 98 92 86 6.9 9.5 372 465 42 23 A-7-6(20) 23.60-25.10
5S-25 100 98 15 10.3 78 36 81 23 NP A-2-4(0) 28.60-30.10
SS-26 81 47 17 56.9 245 44 141 25 NP  A-1-b(0) 38.60-40.10
SS-27 96 78 32 40.7 28.6 115 192 23 NP  A-2-4(0) 53.60-55.10
SS-28 100 100 31 0.8 74.2 88 162 27 4 A-2-4(0) 58.60-60.10
EB2-B SS-29 91 78 20 36.9 42.8 72 131 17 NP  A-2-4(0) 1.00-1.50
SS-30 100 90 11 31.5 58.2 42 61 34 NP A-240) 8.70-10.20 4.3
SS-31 100 100 32 0.9 87.2 69 51 30 NP A-240) 13.70-15.20
SS-32 97 90 84 8.7 6.9 319 525 49 26 A-7-6(23) 23.70-25.00

SS-33 97 91 13 19.1 70.5 23 81 26 NP A-24(0) 28.70-30.20



BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK

R-3324

HOLE # SAMPLE # PASS 10 PASS 40 PASS 200 CSESAND FINESAND SI

EB2-B
CONT.

S5S-34
SS-35
SS-36

83
90
100

46
63
100

17
25
34

58.6
49.8
0.6

23.6
24.7
71.7

1.6
9.3
9.5

CL

16.2
16.2
18.2

LL
22
25
29

Pl

CLASS

NP  A-1-b(0)
NP  A-2-4(0)

9

A-2-4(0)

DEPTH

33.70-35.20
48.70-50.20
58.70-60.20

ORG. MOL

SHEET 8 OF 9



NortH CAROLINA DEPARTMENT oF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT

FIELD
SCOUR REPORT

SHEET 9

WBS:  34531.11 TIP: R-3324 COUNTY: BRUNSWICK

DESCRIPTION(1): BRIDGE ON -L- OVER TRIBUTARY TO DUTCHMAN'S CREEK

EXISTING BRIDGE
Microfilm (reel pos: )

Information from: Field Inspection X

Other (explain)

Bridge No.:  NA Length: NA

Total Bents: NA Bentsin Channel: NA  Bents in Floodplain: NA
Foundation Type: NA

EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes: NA

Interior Bents: NA

Channel Bed: NONE NOTED

Channel Bank: NONE NOTED

EXISTING SCOUR PROTECTION
Type(3): NA

Extent(4): NA

Effectiveness(5). NA

Obstructions(6): NONE NOTED

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.
Describe the channel bank material based on observation and/or samples. Include any lab results with report.
Describe the material covering the banks (e.g. grass, trees, rip rap, none).

Determine the approximate floodplain width from field observation or a topographic map.

Describe the material covering the floodplain (e.g. grass, trees, crops).

Use professional judgement to specify if the stream is degrading, aggrading, or static.

Describe potential and direction of the stream to migrate laterally during the bridge’s life (approx. 100 years).

Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

PO NI NOO AN

DESIGN INFORMATION
Channel Bed Material(7): MUCK (SS-2)

Channel Bank Material(8): MUCK

Channel Bank Cover(9). TREES AND SHRUBS

Floodplain Width(10): 600' (+/-)

Floodplain Cover(11): TREES AND SHRUBS

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): NONE

Observations and Other Comments: NO FLOW, POORLY DEFINED CHANNEL, WILL BE CHANNELIZED
- DURING CONSTRUCTION

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2

100 YR.| 19.0 | 192.0
500 YR.] 185 | 185

Comparison of DSE to Hydraulics Unit theoretical scour:
GEOTECHNICAL ANALYSIS AGREES WITH A MAXIMUM THEORETICAL SCOUR ELEVATION OF 19.0 FEET
AS OUTLINED IN THE BRIDGE SURVEY AND HYDRAULIC DESIGN REPORT:

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Sample No.
Retained #4
Passed #10
Passed #40

Passed #200 _
Coarse Sand "Soil Test Results",

Fine Sand for samples:
Silt SS-2 (CHANNEL BED)

Clay

LL

Pi
AASHTO
Station
Offset
Depth

See Sheet 7

Template Revised 02/07/06

"f; g/&
Reported by: ( ZL& ,}/29“ Date:  5/7/2008
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TITLE SHEET
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SITE PLAN

PROFILE

BORE LOG(S)

SOIL TEST RESULTS
SCOUR REPORT

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. 3453111

1.D. NO._R=3324

COUNTY _BRUNSWICK

PROJECT DESCRIPTION _NEW ROUTE FROM NC 133 (LONG BEACH

RD.) TO NC 133 AND NC 87 (RIVER RD.) NORTH OF NC 133

ON NC 87 (GEORGE II RD.)

SITE DESCRIPTION _BRIDGE ON -L- OVER JUMP AND RUN

CREEK AT -L- STA.22+02.9

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

NOTE - 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.

STATE STATR PROJBCT NoO. SHEET E&PEA_.{-S
N.C.| 3453111 (R-3324) 1 8

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 FIELO BORING LOGS, ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL 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 GN-PLACE} TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHCD.

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 DETALS 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 BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS 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.

PERSONNEL
J.R. SWARTLEY

T.C. BOTTOMS
- MACTEC PERSONNEL

INVESTIGATED BY_JL STONE

CHECKED BY__ D.N. ARGENBRIGHT
suMITTED BY__ D.N. ARGENBRIGHT
DATE MAY, 2008
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

3453LLI (R-3324) 2

S0IL._DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

182 BLOWS PER FDOT ACCORDING TO STANDARD PENETRATION TEST (AASHTD 1206, ASTM D-1566) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: "

MELL GRADED ~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE_TO CDARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED)

_GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD OR MORE SIZES.
fe———

ANGULARITY OF GRAINS

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

HARD ROCK IS NDN-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPODN SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 68 BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEDUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEDUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,

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

CORE BIT

SOUNDING ROD
VANE SHEAR TEST

L
L
U

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.

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

INDURATED

EXTREMELY INDURATED

7 OR HAVING A NOTABLE PROPORTION DF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, RBEDDED SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED I, NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
EAY STFF GRASETY CL T T MTE FAE SH LOERS oY PUSTE 476 —_— m— ROCK (WRY /' L'n BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION p— S =5, FTNE 70 COARSE GRAIN ToNEDUS AND FETAMGRPHIC ROk TRAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) K74C7>/ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS. (< 357 PASSING 208 > 35% PASSING *2BE) ANIC MATERIAL WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. : 2 J77 | GNEISS, GABBRO, SCHIST, ETC. . CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 | a4 Ja5]a6]a7] o, a2 | A-4.A5 COMPRESSIBILITY ﬁg@&c?&%““’m SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpe |COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. are| A3 |A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 i \ INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 AL_PLAIN TORSTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY 10T VIELD VERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SyHsoL ey HIGHLY COMPRESSIBLE LIUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED B R errostn A% A SEACENTACE.
- " (CP) - SHELL BEDS, ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABLLAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
" 1e GRANULAR| o oy MUCK, ORGANI GRANULAR  SILT - CLAY : ROCKS OR CUTS MASSIVE ROCK.
iie SOILS | goyg | PEAT DANIC_MATERIAL Son.s SOILS OIHER MATERIAL FRES| ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER PLANAR FEATURE IS INCLINED FROM THE
« 208 18 Mx}35 Mx|35 Mx|35 Mx|35 Mxlas mv |3 mnj3s Mujas TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% " HAMMER IF CRYSTALLINE, " —gé:{mxaf”&s AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM T
LITILE ORGANIC MATTER 3 - 5% 5 - 122 LITTLE 1 - 202 :
LIQUID LINIY 49 MXI4L MN 48 MX |41 MN 140 MX |41 MN 40 MX| 41 MN SOILS WITH MODERATELY ORGANIC 8 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP 1B MX[18 MX|1) MN {11 MN {10 MX 118 MX{ILMN [3UMN LITTLE OR HIGHLY HIGHLY ORGANIC 0% >28% HIGHLY 35% AND ABOVE (v SLL) gngTg;SY;S?:LG:;D::rungE]MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [] 8 4ux |8 wxliz mxjis Mx|No mx]  MODERATE N FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF 22?{‘;‘” GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO “SI0ES T T ROTHER PANLLEL 10 THE FRACTUE.
USUAL TYPES|STONE FRAGS. e | oy Ty R CLAYEY SILTY | cLAYEY ORGANIC v __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6L 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR "’““ﬁhﬁm SAND| ORAVEL AND SAND | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
BE%;E:;:; i ATER LEVEL AFTE rou MDDERATE SIGNIFICANT PDRTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
y FAIR TO \VA] » MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 A EXCELLENT TD 600D FAIR 10 POOR PODR POOR | UNSUITABLE PERGHED WATER, SATURATED ZDNE, OR WATER BERRING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED -
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
71 - N - = N : THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR _DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LDSS OF STRENGTH  |.FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P SaPLE '] MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK* SDUND WHEN STRUCK. THE FIELD. )
PRIMARY SOIL TYPE CONSISTENCY  |PENETRATION RESISTENCE | COMPRE e S PO TH i @ o o vesT BoRING DESIGNATIONS £ IEST, 1 L REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED,
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g "
BENERALLY VERY LO0SE @ SOIL SYMBOL AUGER BORING (SEVD IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CRANULAR LOOSE. 470 10 . S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ITS LATERAL EXTENT.
MATERIAL MEDIUM DENSE -18 T0 308 N/a ARTIFICIAL FILL (AF)OTHER SAMPLE F TESTED, Y] PT_N VA PE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEQENSEN o 30 ‘;2050 THAN ROADWAY EMBANKMENT -{:} CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE put | MOTILED (MOT. - 1““"35'-"-AR'-"DR”“‘;’;5?r]g:‘T2@”‘27i:‘;fa‘;ﬂ*%’glﬁ?m& MOTTLING IN
wms =~ INFERRED SDIL BOUNDARY SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERA A CE.
VERY SOFT @2 0.25 A 0 MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALL Y SOFT 2710 4 2.25 10 .50 =777 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TEST! PT N VALUES < INTERVENING IMPERVIOUS STRATUM,
» MEDI SNENS
i;?E;ﬁY g‘rlxjgr STIFE g ;3 :35 5‘15 ;g ’2'9 . JAN ;’,ﬁgig’,_‘fg?fm RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL _(RES.) SOIL. - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 TO 30 2704 ¥Twre? ALLUVIAL SOIL BOUNDARY ) SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK DUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »38 4 25925  DIP & DIP DIRECTION OF (O Lo INICATOR N ALSD AN EXAMPLE. ROCK SEGMENTS ECUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIN SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
: OO ST nevaLue VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (AP - RESIDUAL SOIL THAT RETAINS THE RELIC STRUETURE OR FABRIC OF THE
bl 4 o vz 055 oo ton ¢ e @D SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. :RENT RDCIK \TRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
™M) 7 4 - . . LL - AN IN
- A C:‘:SE 2 oo Be% ABBREVIATIONS HARD L maarE: DR PICK ONLY WITH DIFFICLLTY, HARD HAMMER BLOWS REOUIRED | 'peiAvivE(y THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND ;’:ﬁ) SILT cLay AR - AUGER REFUSAL HL. - HIGHLY # - MOISTURE CONTENT i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(@®LORJ (coB (GR) (CSE. S F SDo ®L) €Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE BCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
2 S0 2 CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST PR
RAIN MM 385 75 L 0.2! B 0.005 ; WS, N
S . 12 3 22 ¢ oo ° CPT - CONE PENETRATION TEST MOD. - MODERATEL Y WEA, - WEATHERED BY NODERATE BLOVS STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF) OF
CSE. - COARSE NP - NON PLASTIC 7Y - UNIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED B.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB. HAVMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC “74 DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TG PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EDUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE l DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN 8. FODT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATIO SAP. - SAPROLITIC SOFY CAN BE GROVED DR GODUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERSERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOMS OF A PICK POINT. SMALL, THIN R e eacrne STRATA MATERIAL RECOVERED DIVIDED BY T0TAL LENGTH
- SATURATED - USUALLY LIGUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
’ : FRAC. - FRACTURED, . STRATA RDCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY
(SAT. FROM BELOW THE GROUND WATER TABLE . . FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH 2 OTaL LENGTH OF ‘RGCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
LL | LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. :
- . SEMISOLID; REQUIRES DRYING TO TOPSOIL (16 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RaNGE e WET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
| PLASTIC LIMIT TERM ;
" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPEs 1ERY SPACING VERY THICKLY BEDDED s 4 FEET BENCH MARK: BL-42 -L- STA. 91+85 1.06" RT
om_| OPTIMUM MOISTURE - MOIST - o1 SOLID; AT OR NEAR OPTIMUM MDISTURE [] automatic MANUAL VERY WIDE MORE THAN 10 FEET THICKLY BEDDED 15 - 4 FEET
+ ] ciar mirs WIDE 3 10 10 FEET INLY BEDD @16 - 1.5 FEET ELEVATION: 30.37  FT.
SL_| SHRINKAGE LIMIT MOBILE B~ THINLY BEDDED 16 - 1.
— e e A . VERY THINLY BEDDED 0.03 - 0.06 FEET
REQUIRES ADDITIONAL WATER TO 6° CONTINUDUS FLIGHT AUGER CORE S1ZE: U - THICKLY LAMINATED 2.008 - 0.83 FEET NOTES:
- DRY - @ D VERY CLOSE LESS THAN 8.6 FEET
ATTAIN OPTIMUM MOISTURE BK-51 D 8¢ HOLLOW AUGERS D'B THINLY LAMINATED < 0.008 FEET
PLASTICITY ] cve-asc 7] wero Facep Fincer BITs [~ INDURATION
PLASTICITY INDEX D oY STRENGTH 0 FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW [ cve-sse [ FRIGELE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING D W/ ADVANCER TAND TO0LS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
HIGH PLASTICITY 26 DR MORE HIGH [ portesLE HomsT TRicONE 2"+ STEEL TEETH [] post HoLE DisBER MODERATELY INDURATED gﬁ:;r:(sé cs?s 155 ii::R:IEDmT:'L As;:::;s WITH STEEL PROBE:
CTUNG- HAND AUGER
COLOR DIEDRICH D-50 % TRICONE TUNG.-CARB. L]

REVISED 02/23/06
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PROJECTNO. 34531.1.1 | ID. R-3324 ‘ | COUNTY - BRUNSWICK I GEOLOGIST Bottoms, T. C. PROJECT NO. 34531.1.1 ID. R-3324 COUNTY BRUNSWICK GEOLOGIST Bottoms, T. C.
SITE DESCRIPTION BRIDGE ON -L- OVER JUMP AND RUN CREEK GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE ON -L- OVER JUMP AND RUN CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 21+43 . OFFSET 64ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B1-B STATION 21+73 OFFSET 28ftRT ALIGNMENT -L- OHR. N/A
COLLARELEV. 13.8ft TOTAL DEPTH 62.8 ft NORTHING 73,535 EASTING 2,287,488 24 HR. Artesian| | COLLARELEV. 1221t TOTALDEPTH 62.7ft NORTHING 73,503 EASTING 2,287,581 24 HR. Artesian
DRILL MACHINE DIEDRICH D-50i DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE DIEDRICH D-50 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 04/02/08 COMP. DATE 04/02/08 SURFACE WATER DEPTH N/A DEPTHTOROCK 42.3ft START DATE  04/03/08 COMP. DATE  04/03/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 40.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
S | ELEV il VAE SOIL AND ROCK DESCRIPTION B | BV PR . 25 100 o SOIL AND ROCK DESCRIPTION
() 0.5 | 0.5t | 0.5f | |0 25 50 75 100} | NO. | /Mol 6 | Etev. @ DEPTH () () 0.5ft | 0.5ft | 0.5ft : 50 75 NO. |/moll ¢
15 1 B 15 i n
138 L 00 . [ 138 GROUND SURFACE 0.0 T R
T 2 5 | 6 } 551 C ALLUVIAL + - :
11 122 a0 12.2 GROUND SURFACE 0.0}
| 1 : ,.f: - BROWN SAND, MOIST T T i }1-1 T T [[ss 2 e ROADWAY EMBANKMENT
10 + h - 10 I L o BROWN SAND, MOIST 25
1 ' ! 55 1 AR e T T T T UAILOVIAL
76 4 62 [ = e e VAL T T T T T 4 4. coeet BROWN SAND, MOIST
1 S B % Ss-2 - DARK BROWN SAND WITH LITTLE a0 T 62 Il- o FERe fﬂ-—————————,ﬁmm_———————jg
5 + f 4g_____ ORGANICMATTER MOIST oo |5 4+ 2117117 ]ie DARK BROWN SAND WITH LITTLE
1. P \\- ALLUVIAL 4 v - - ORGANIC MATTER, MOIST TO SAT.
26 4112 . NG GRAY SANDY CLAY, MOIST TO WET 1 - .
+ 22 ]2 || SS3 N T - - -
1 9. Y 10 | 112 |
0 -+ i 0.2 o 1ag| O 4 2 |1 4 | Lgs $S-13 00 o122
' N e — s E T T T T 3 COASTAL PLAIN
1 b oosoal” COASTAL PLAN T N GRAY GREEN SAND WTH SHELL
24 + 162 [ sesed GRAY SAND, SAT. (WACCAMAW + T B R 28 150
T . pesel 1 NG e e i 2 FRAGMENTS, SAT. (WACCAMAW :
T 2123 @5, SS-4 bzl FORMATION) 40 T 182 - \. AN R R TN FORMATION)
5 4 ] ool S2 190l 1S -+ 81417 821 $S-14 .
65 +203 I - - COASTAL PLAIN + A B R N beoek g8 19.0
T T T [ 7 *2- sS5 § GRAY SILTY CLAY, WET + N B R A — — ESASTALPIAN T T T T
T T : e N 00 T o1 /{j RS DRSS D \: GRAY SANDY CLAY, WET
-10 4 \ 102 ol L0 4 1 1 2 | |ga $S-15 §_
1 [ . RN COASTAL PLAIN 1 \ . N
2125 F 263 i - SR I beoat BROWN SAND, SAT. + v . \-
T 5 | 41 2 e e | D A 140 1 262 Voo . \:
15 I Gasa 15 [ [ 2 3 3 1 Lds S_
1 - B23- 1 N SN es 20
=175 F 313 - 2239 T N T COASTAL PLAIN
T 12 122130 : Ss-7 By 100 T ato : :\ : " loodl” GRAY SAND AND GRAVEL WITH SHELL
-20 I BRIy 3a0] |.-20 T 131 10 | 7 o SS16 |- §§§__ FRAGMENTS, SAT.
T T . 34.0
=225 T 363 C e T ] :
T 71615 ©- o ||sss 240 T 382 Y JNNE EEER IR I
-25 1 | -25 R 6 6 6 @12 8817
275 T 413 S I B + ! : 400
T 0710 [ 62 || - deedo -l oz g - |[sse 285 o ___ 423 00 T 410 A e e e e e e e COASTAL PLAIN SEDIMENTARY ROCK
30 STETTTET TN COASTAL PLAIN SEDIMENTARYROCK — 1 | 39 510002 Tt GRAY LIMESTONE (CASTLE HAYNE  _ 420
T e e GRAY LIMESTONE (CASTLE HAYNE =3 T ) oS sp——r F=4100/0.29 A FORMATION) /
25 + 462 JDURE I SRR I ‘e FORMATION) J I 1 D R ST T T T COASTALPLAN T T T T
B 8§10 20 || - du-v|---v]---- COASTAL PLAIN I I IO GRAY SAND, SAT.
T T *39 N B B | X0 BROWN SANDY SILT, WET 340 T 482 Tl '
=36 4 ; =35 4 7] 8 ]28 36 SS-18
75 4 512 I | DA I Sl }: e . 500
1 (N I N N *25 - 200 T 810 s T e e [~~~ COASTAL PLAIN SEDIVENTARY ROCK
=40 -+ . R sa0] |.-40 1 T PR 0 I I T elss9 - BROWN CALCAREOUS CLAYSTONE
1 .. ,’ C e [~ T COASTAL PLAIN SEDIMENTARY ROCK | 1 A R -
425 T 563 1 R R R - BROWN CALCAREOUS SANDY 1 R I L i L
i 28 L D I I | ) CLAYSTONE 440 T 562 I I = i -
-45 4 N L -45 1 16 | 14 | 20 R L
1 N N B
\ - L ol -
475 + 613 - SN - . + . \\: -
8 |20 25 | ----] "N | R R, v .| | 400 T 612 DR IR A X
-50 ot L Boring Terminated at Elevation -49.0 ft IN -50 —_ 12 1 25 | 25 50 §8-20 - 505 _ 27
+ : L MODERATELY HARD CALCAREOUS ¥ F ™~ 7 Boring Terminated at Elevation -50.5 ft IN
i i CLAYSTONE i - MODERATELY HARD CALCAREOUS
+ : ‘ + - CLAYSTONE
- + A ARTESIAN HEAD ELEVATION = 13.9 55 1 -
T — -+ — ARTESIAN HEAD ELEVATION = 13.9'
e o | T -
-65 T - e + i
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SHEET 6 OF 8

PROJECT NO. 34531.1.1 ] ID. R-3324 | COUNTY BRUNSWICK [ GEOLOGIST Bottoms, T. C.
SITE DESCRIPTION BRIDGE ON -L- OVER JUMP AND RUN CREEK GROUND WTR (ft)
BORING NO. B2-B STATION 22+18 OFFSET 28ft RT ALIGNMENT -L- 0HR. N/A

COLLARELEV. 12.1 ft

TOTAL DEPTH 63.1ft

NORTHING 73,536

EASTING 2,287,609 24 HR. Artesian

PROJECT NO. 34531.1.1 ID. R-3324 COUNTY BRUNSWICK GEOLOGIST Bottoms, T. C.

SITE DESCRIPTION BRIDGE ON -L- OVER JUMP AND RUN CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 22+79 OFFSET 41ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 11.7ft TOTAL DEPTH 60.3 ft NORTHING 73,629 EASTING 2,287,582 24 HR. Artesian

DRILL MACHINE

DIEDRICH D-504

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE DIEDRICH D-50

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 04/04/08 COMP. DATE 04/04/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 40.0 ft START DATE 04/07/08 COMP. DATE 04/08/08 SURFACE WATER DEPTH N/A DEPTHTOROCK 40.5t
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELEV PR o ) VZE SOIL AND ROCK DESCRIPTION S| LV PR 2 . o0 o SOIL AND ROCK DESCRIPTION
) 0.5t | 0.5t | 0.5ft 5 50 75 100) | NO. | /Mol 6| Elev. @ DEPTH (ft) () 0.5t | 0.51t | 0.5 | |0 3 50 7 1 NO. | /moil 6
15 4 B 15 4
12.1 T 00 — 121 GROUND SURFACE 0.0] T GROUND SURFACE
T 5 | 5 | 4 SS.21 G ROADWAY EMBANKMENT 115 F=02 o PAVEMENT =2
10 -+ e BROWN SAND, MOIST 10 I BB N % ss29| R 00 ‘e oL ————— J
1 .. . SR + R BROWN SAND, MOIST
": - - - n ::‘ 76 T 41 ’I/ .-
I P A : brse &2 I 12 |ess $8-30
5 =+ 15175 ! T ALLOVIAL 5 I i N 7
4 LN oasal BROWN SAND, MOIST TO SAT. 4 b ALLUVIAL
1 T R B 100 29 1 88 .. GRAY CLAYEY SILT, MOIST TO WET
1 S pee 21— 100 1 T 1|4 ||& - S5-31
05 4+ 11g AV I N COASTAL PLAIN T 85 - i 11.0
0 + ] 11| 9 ! beasl GRAY GREEN SAND WITH SHELL 0 I N Y e s E T ERT 28
T 820 $s-22 osse FRAGMENTS, SAT.(WACCAMAW <
S : 140 4 R O . GRAY SAND WITH SHELL FRAGMENTS,
+ NP I ) : FORMATION) : 21 4 138 SN - . SAT. (WACCAMAW FORMATION)
4 B A I I 1 B | 20 | 17 T | -
5 |45 T 1686 Y 3 IR R 5 + PO -
- 6 7 11 '18 §5-23 -+ A- B e e e e e e e e e e ML
1 I A I 3 ool | 21 T ana S .- COASTAL PLAIN
1 :/ R S SRSTACFLAN 2o —— s p e : <5 GRAY SANDY CLAY, WET
95 +216 - N GRAY SILTY CLAY, WET I .-
10 |—= / \ -10 N
T 212713 r 5S-24 Ny T < N Oy S S — 21
1 S . Ni 4 A ool COASTAL PLAIN
1 .. ) N -121 1238 AN I coook GRAY SAND, SAT.
+ b . N + 4 113113 - - Yags - §5-33 HE
15 |—=145 F 268 b i - NS 45 T 10N Hiy
= 71 1 4 is Ny -+ e
T ' L : X NS 171 1 288 esoel
I AN : N T 523 | 40 cessl
2 L -da5 Fatq -\ N 20 1 ]
=+ 313 7 &0 NY - poced 203 320
1 R N I N 219 340 221 1 338 L
4 SN L % COASTAL PLAIN 4 7 3 5 . 8"/‘ S8S8-34
045 + 206 I T GRAY SAND, SAT. T .« -
25 |—= N T -25 A
T S I A = 5525 T 1
+ e 271 1 383 . \5\ .
1 [ g 40| _
I [N VU IS R 208 e A0 T 2 |12 | 15 o2z
295 + 418 . i COASTAL PLAIN SEDIMENTARY ROCK 1 A R o : '
-30 =+ 60/0.1 [ GRAY LIMESTONE, (CASTLE HAYNE -30 I o
1 . T 6000 1? FORMATION) T N GRAY LIMESTONE (CASTLE HAYNE
1 e 318 e 240 2321 1 438 .. B FORMATION)
4 B .. o COASTAL PLAIN T 9 42 158/0.3 L % an i
aes L ass 0 GRAY CLAYEY SILT, WET 1 " 100059 | S35 -
-35 = 35 P .
=+ 23 | 11| 22 5 $S-26 T 353 o _______ 470
1 BRI <N 1 N = T COASTAL PLAIN SEDIMENTARY ROCK
i i o0 arifasatl Lo s LTt :r#_ BROWN CALCAREOUS SILTSTONE AND
PR L = TOASTAL PLAIN SEDIMENTARYROCK | I S S5-36 a== CLAYSTONE
-40 =+ 176 { - BROWN CALCAREOUS CLAYSTONE -40 I ;
T 18 o $5-27 T 7 f,:'
4 IV I L 421 1 638 R
+ -N- - L 4 12 17 22 - @30 $S8-37 :‘F—L_
. -445 + 566 e |- s 1 SN
28 =+ 75| @ o - 45 I - Eaa
I e [ 471 1 588 X N
) I K - N L
1 1 N 1 24 | 28 | 40 - - ggs :ll’—:‘ Y Y - -
50 |—=49.5 T 616 N - .50 + 3 Boring Terminated at Elevation -48.6 ft IN
=+ 17 | 24 | 22 SS28 y -+ — MODERATELY HARD CALCAREOUS
46 1" 510 63.1
1 [~~~ 7 Boring Terminated at Elevation -51.0 Tt IN T i CLAYSTONE
1 i MODERATELY HARD CLAYSTONE T " ARTESIAN HEAD ELEVATION = 13.9'
=55 =4 " ARTESIAN HEAD ELEVATION = 13.9' -55 I .
=0 1 o 60 I -
-65 1 C 65 1 -




HOLE #

EB1-A

B1-B

B2-2

EB2-A

SAMPLE # PASS10 PASS 40 PASS 200 CSESANDFINESAND

SS-1
SS-2
SS-3
SS-4
SS8-5
SS-6
§S-7
SS-8
S§S-9
SS-10
SS-11

§S-12
SS-13
SS-14
SS-16
SS-16
§S§-17
5S-18
§S-19
SS-20

$S-21
SS-22
SS-23

S§S-24 .

SS-25
SS-26
SS-27
SS-28

§S8-29
$S8-30
SS-31
S8-32
SS-33
SS-34
SS-35
8S-36
SS-37

100
98
97

100

100

-100

98
98
100
100
100

94
97
99
100
74
96
100
100
100

99
97
100
o7
97
100
100
100

100
100
96
100
100
96
100
100

100

81
96
81
99
100
93
68
96
99
99
100

86

79

96

99

48

94

99
100
98

93
73
99
94
93
100
99
96

94
89
80
99
92
89
100
98
96

2
10
57

7
97
10

5
18
17
40
70

9
20
10
88
13
16
31
83
86

9
9
25
83
15
56
78
83

16
11
58
94
6

18
30
55
88

53.5
22.7
22.9
1.0
1.0
20.5
61.6
3.2
4.6
26
22

33.6
314
4.0
2.0

545

4.1
4.7
0.4
26

321
448
1.8
53
7.0
0.4
34
55

30.5
35.7
23.1
1.4
18.5
11.1
2.2

34

51

R-3324
BRIDGE ON -L- OVER JUMP AND RUN CREEK

45.2
70.3
241
93.6
5.3
71.5
34.7
81.4
81.2

711 -

48.8

57.2
54.7
87.9
13.2
292
82.0
73.7
32.6
211

59.4
46.4
74.9
11.3
79.5
60.0
33.4
20.9

57.2
56.3
217
10.3
76.1
72.5
77.9
57.5
15.8

Si

1.3
6.0
34.8
54
67.4
4.0
0.7
9.3
9.2
18.1
30.7

5.1
11.9
5.1
62.5
6.2
7.9
13.5
34.5
271.7

5.5
27
9.1
51.0
4.4
19.4
28.7
271

4.2
1.9
32.9
56.8
0.3
4.2
10.7
18.7
36.4

CL

0.0
1.0
18.2
0.0
26.3
4.1
3.0
6.1
51
8.1
18.2

4.1

20.

3.0
22.3
10.1

6.1

8.1
32.4
48.6

3.0
6.1
14.2
324

9.1
20.3
34.4

46.6

8.1
6.1
22.3
34.4
5.1
12.2
9.1
20.3
42.6

LL

20
27
29
18
41
16
11
23
24
26
39

18
26
23
35
21
25
24
52
92

21
16
22
45
23
30
49
81

19
22
28
39
22
25
26
40
75

PI

NP
NP
11

NP
20
NP
NP
NP
NP
NP

13

NP
NP
NP
1"
NP
NP
NP
24
46

NP
NP

NP

18
NP

21
36

NP
NP
10
16
NP
NP
NP

37

CLASS

A-3(0)
A-3(0)
A-8(4)
A-3(0)

A-7-6(21)
A-3(0)
A-3(0)

A-2-4(0)
A-2-4(0)
A-4(0)
A-6(8)

A-3(0)
A-2-4(0)
A-3(0)
A-6(10)
A-1-b(0)
A-2-4(0)
A-2-4(0)
A-7-6(22)
A-7-5(49)

A-3(0)
A-3(0)
A-2-4(0)
A-7-6(16)
A-2-4(0)
A-4(0)
A-7-8(17)
A-7-5(37)

A-2-4(0)
A-2-4(0)
A-4(3)
A-6(16)
A-3(0)
A-2-4(0)
A-2-4(0)
A-4(3)
A-7-5(40)

DEPTH

1.00-1.50
6.20-7.70

"11.20-12.70

16.20-17.70
20.30-21.80
26.30-27.80
31.30-32.80
36.30-37.80
41.30-42.30
46.30-47.80
56.30-57.80

1.00-1.50
11.20-12.20
16.20-17.70
21.20-22.70
31.20-32.70
36.20-37.70
46.20-47.70
51.20-52.40
61.20-62.70

1.00-1.70
11.60-13.10
16.60-18.10
21.60-23.10
36.60-38.10
46.60-48.10
51.60-53.10
61.60-63.10

1.00-1.50
4.10-5.60
8.80-10.30
18.80-20.30
23.80-25.30
33.80-35.30
43.80-45.10
48.80-50.30
53.80-55.30

ORG. MOL

4.30%
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SHEET 8

. NorRTHCAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT SCOUR REPORT
WBS:  34531.1.1 TIP: R-3324 COUNTY: BRUNSWICK
DESCRIPTION(1): BRIDGE ON -L- OVER JUMP AND RUN CREEK
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )

Other (explain)

Foundation Type: NA

Bridge No.: NA Length: NA Total Bents: _NA Bents in Channel: _NA  Bents in{FI‘oodeain: NA

EVIDENCE OF SCOUR(2)

Abuiments or End Bent Slopes: NA

Interior Bents: NA

Channel Bed: NONE NOTED

Channel Bank: NONE NOTED

EXISTING SCOUR PROTECTION
Type(3): rip rap along channel banks

Extent(4): north and south side of channel at proposed bridge site

Effectiv‘eness(S): effective

Obstructions(6): NONE NOTED

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

DESIGN INFORMATION

Channel Bed Material(7): NA

Channel Bank Material(8): SAND (SS-1, SS-29)

Channel Bank Cover(9). SHRUBS

Floodplain Width(10): 250' (+/-)

Floodplain Cover(11): SHRUBS

Stream is(12): Aggrading X Degrading Static

Channel Migration Tendency(13): VERY LOW

Obsérvations and Other Comments: STREAM HAS BEEN CHANNELIZED

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2

100 YR.[ 0.0 2.0
500 YR.] -3.0 -1.0

Comparison of DSE to Hydraulics Unit theoretical scour:
GEOTECHNICAL ANALYSIS AGREES WITH A MAXIMUM THEORETICAL SCOUR ELEVATION OF 0.0 FEET
FOR BENT 1 AND 2.0 FEET FOR BENT 2, AS OUTLINED IN THE BRIDGE SURVEY REPORT.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Sample No.
Retained #4
Passed #10
Passed #40
Passed #200
Coarse Sand "Soil Test Results",

Fine Sand for samples:
Silt S§8-1, $S-29 (CHANNEL BANK)

Clay )
LL
P
AASHTO
Station
Offset
Depth

See Sheet 7

Template Revised 02/07/06

Reported by: ( \)M/)\/; | Date:  5/7/2008
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