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SUBSURFACE INVESTIGATION

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

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 CONTINUQUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1588) SOIL
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

]

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE,

POORLY GRADED)

WELL _GRADED.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS 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 IS PENETRATION BY A SPLIT SPOON SAMPLER EQOUAL TO OR LESS THAN @.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.) - SDILS THAT HAVE BEEN TRANSPORTED BY WATER.
ADUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TC ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, 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.

VANE SHEAR TEST

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

EXTREMELY INDURATED

. GRA, 2 [ e SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERY ST GRALSHTY QLN MOST T WTERBEIDED FAE SAD LIRS, PUSTE 476 ROCK (WR) 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 e FINE 75 CORRGE GRATN TCNEDUS ARG WiET ANORPHIC ROGK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC' MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS RDEE (AC%,’NE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 36% PASSING 9200 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. c:tt‘;ss. GABBRO, SCHIST, ETC. — CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COAST
GROUP A1 |a3 A-2 adfaslas]ariagaz|asas COMPRESSIBILITY ggg“(ﬂ(*gg;ftLlNE g Pl el T reron %’g‘;‘{‘m ROCK TYPE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL. DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. -2-4]A-2-5]a-2-6]a-2-7 el A3 |A6BAT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B R feocTL1 s L (0T S To 0 o [T A SN ome e e O TRTT AR | e - o con o s, s i G s, v v
- L | sHELL BEDS, ETC. .
# PASSING SILT- PERCENTAGE _OF MATERIAL WEATHERING DIKE - & TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 18 GRANULAR| 2o MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY R MATERI ROCKS OR CUTS MASSIVE ROCK.
o0 SOLS | gons | PEAT o soiLs SOILS OIER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 200 16 mx|35 mx|35 Mx|as mxlzs mas mnlas ml3s mulas m TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% FRESH VAMMER TF CRYSTALLINE. ’ DIF - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 20% ' HORIZONTAL.
LIUID LT 40 1|41 v 4 x[ar v e wax [ oo mx ot o] sons wiTh MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 38% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX 8 MX NP |18 Mx |16 MX[II MN J31 MN D8 MX |16 MX[13 MN [ MN LITTLE OR HIGHLY HIGHLY ORGANIC ez 20% HIGHLY 35% AND ABOVE v SL1L) E?YISATQ:\?S?:L& :ERD;‘E;«U::ECZMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS If THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 0 2 P X | 8 Mx |12 Mx|16 MX|No Mx| ~ MODERATE ORGANIC y - LACEMEN
b ° AMOUNTS OF soﬁ.s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ;ATUELST RE&?‘?;TTUOREO,?ER :ﬁ:f:éfi:f:fﬁ‘o;‘g ;{rgcgﬁ;g;::erns BEEN DISPLACEMENT OF THE
USUAL TYPES(STONE FRAGS. o | op 1y oR cLavEY | SILTY | cLavey ORGANIC hvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR |GRAVEL, D | n | GRavEL anD SAND | sos | sons MATTER A 4 STATIC WATER LEVEL aFTER 24 nouRs CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
2""5:‘1%33 SAH0 - MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
e | s o con a0 roon |t | i [ammn] L e anc sasure 2o, on e s s v I S o i M LS DR g oo e | e,
SUBGRADE PooR O spranc on seze WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
= T30, - N THE STREAM,
P1 OF A-7-5 SUBGROUP IS = LL - 30 ;PI OF A-7-6 SUBGROUP IS >LL - 3¢ MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL STREAM
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH w A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED [— (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
SAMPLE
PRIMARY SoI TYpE |  COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH 3??3";‘&5’;%2’;’;’,‘5?{.;“’ @3;1 o TEST BORING DESTONATIONS F_TESTED, WOULD YIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- )
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
CENERALLY VERY LOOSE “ SOIL SYMBOL AUGER BORING £V IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KACLINIZED TO SOME SEQEE - 6 SHELPLIKE RIDGE OR PROJECTION OF ROCK WHOSE TRICKNESS 1S SHALL COMPARED TO
ORANUL AR LOOSE 47010 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ERAL EXTENT.
MATERIAL MEDIUM DENSE 16 70 38 N7a ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES 3 103 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE} vegsNgEnsz 32 0 5@ THAN ROADWAY EMBANKMENT <<} CORE BORING ST - SHELBY TUBE VERY SEVERE @LL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE But |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
= ’5e em ~=  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 <2 <8.26 ""O 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 2704 8.25 70 050 =777 INFERRED ROCK LINE RS - ROUK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 109 BPF | INTERVENING IMPERVIOUS STRATUM.
- =TS R
3217E'f]:tv "Eg%’;} STIFF g ;g 185 9'15 ;g ‘2‘“ « VAL SoIL BOUNDAR AN ;’,ﬂgﬁ‘;{‘ﬁﬁm 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.
L3 UN|
(COHESIVE) VERY STIFF 15 10 30 2704 et ALLUVIAL SOL v SLOPE INDICATOR PAMPLE SURTTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE I ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 536 >4 225 DI & DIP DIRECTION OF O Noreiation CER - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O~ sPT N-vaLte VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 1 @ 62 208 270 @  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 2000 0.42 ©.25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ﬁS”Dii Agﬁ":ng@;‘ggﬂ‘ E OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOLLDER COBBLE GRAVEL conRee Fae SILT cLay AR - AUGER REFUSAL Hl. - HIGHLY @ - MDISTURE CONTENT - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDRJ (COB.Y (GR.) (CSE. SDJ & 8D (St €Ly BT - BORING TERMINATED MED. - MEDIUM Vv -~ VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 70 @25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
=20 2 CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE.
GRAIN MM 305 75 2.6 8.25 0.25 2.005 R i R BY MODERATE BLOWS.
SIZE N 12 3 EEE - Egﬁﬁsﬁwwm b SSD: Ngb? D;Ef:sTfchY gﬁ UJ{?IEEGRE? MEDIUM CAN BE GROOVED OR GOUGED 0.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
DN - DI ATOMETER TEST ORG. - NGRS 4" DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES { INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTG SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS . ( POINT OF A GE 8 PIC A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
SOTL. MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST NT OF A GEDLDGIST'S PICK, THAN @.1 FOOT PER 60 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
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE _RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATLM AND EXPRESSED A5 A PERCENTACE.
©ATS FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S e T o o D Y et DIVITED BY T .
W | woup umr FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T N e A STRATUM EquAL 4 Y TH
PLASTIC FINGERNAIL.
R SEMISOLID; REQUIRES DRYING TO s~ GANIC MATTER.
Renoe T ET - o0 ATTAIN OPTIMUM MODISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOIL (152" SUFACE SOILS USURLLY CONTAINING O
PLL - PLASTIC LIvT HAMMER. TYPE: TERM SPACING iy HICKRESS BENCH MARK: (EBD -BL- 14, 4+44 27’ RT, 189,41
DRILL UNITS: ADVANCING TOOLS: VERY THICKLY BEDDED > 4 FEET - -
oM_| OPTIMUM MOISTURE - MOIST - () SOLID; AT OR NEAR OPTIMUM MOISTURE autonaTic [ ] menvaL e WIoE [OFE. et 19 FEET THICKLY BEDDED 15 - 4 FEET (EB2Z) TBM, lI6+67 57'LT, 192.54
SL_| SHRINKAGE LIMIT [ wmosue & CLAY BITS VODRATELY CLOSE 170 FoeT THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: FT.
- [ & conmnuous FLioHT auser CLOSE 5 10 1 FEE VERY THINLY BEDDED .03 - 816 FEET
e REQUIRES ADDITIONAL WATER T0 CORE SIZE: o L0sE D o6, FEET THICKLY LAMINATED 0.005 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ e voLLow ausers [ - t g THINLY LAMINATED < 0,008 FEET
PLASTICITY CME-458 [7] waro raceo Fincer erts e INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC 9-5 VERY LOW EI CME-B50 D'"-——— FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ casms [ wr eovencer B RTTI GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 18-25 MEDIUM
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER ATELY - GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HeH 0 O L MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ eacone stne-care. | [ eno auser
| [ sounome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
February 2, 2007
STATE PROJECT: 34866.1.1 (U-2810)
F.A. PROJECT: STP-1003 (22)
COUNTY: Cumberland
DESCRIPTION: Bridge No. 194 on -L- (SR 1003, Camden Road) over CSXT Railroad at Station
115+52
SUBJECT: Geotechnical Report — Structure Inventory

Project Description
A single span bridge, of 208.0 feet in length and 118° skew, is to be constructed on new alignment -L- (SR
1003, Camden Road) over the CSXT Railroad located approximately 600 feet south of the existing
structure. The new bridge is 81.6 feet wide and will accommodate four travel lanes. The project is located
in southwestern Cumberland County between City of Fayetteville and Town of Hope Mills.

The subsurface investigation was conducted during December of 2006 using an ATV-mounted CME-45B
drill machine. Standard Penetration Test borings were performed at each of the proposed end bent
locations. All borings were terminated between elevations 64.5 feet and 84.3 feet. Representative soil
samples were obtained for visual classification in the field and selected samples were sent to the Materials
and Tests Unit for laboratory analysis.

Physiography and Geology
The project is located in the flat to gently rolling terrain of the Coastal Plain Physiographic province. The
land use in the area consists of residential homes, a mobile home park and woods. Geologically, the site is
underlain by Coastal Plain soils of the Cape Fear Formation. The Coastal Plain soils were derived from the
multiple transgression and regression of sea level during the Cretaceous age.

Soil Properties
Soils encountered at the project site include Coastal Plain materials.

Coastal Plain material, of the Cape Fear Formation, was encountered from the ground surface to
termination. The predominant soils are white to orange, moist to saturated, loose to medium dense, sand

and silty sand (A-3, A-2-4), with lesser amounts of gray, moist, medium stiff to hard sandy silt and silty clay

(A-4, A-7-6).

SHEET 3 OF 12
34866.1.1 (U-2810)
Cumberland Co.

Groundwater
Groundwater was encountered at all boring locations. The groundwater elevation ranges from 176.6 feet at
EB1-B to 182.4 feet at EB2-B.

Notice
This Geotechnical foundation report is based on the Preliminary General Drawing dated August, 2006. If
significant changes are made in the design or location of the proposed structure, the subsurface information

should be reviewed and modified as necessary.
Prepared by,

Nathan Mohs
Engineering Geologist
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 8 OF 12

NCDOT BORE DOUBLE U2810_GEOC_BH_CSXRR.GPJ NC_DOT.GDT 03/29/07

PROJECT NO. 34866.1.1 ‘ iD. U-2810 ] COUNTY CUMBERLAND I GEOLOGIST Mohs, N. D. PROJECT NO. 34866.1.1 iD. U-2810 | COUNTY CUMBERLAND GEOLOGIST Mohs, N. D.
SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD ‘ GROUND WTR (ft)
BORING NO. EB1-A STATION 114467 OFFSET 44ftLT ALIGNMENT L 0 HR. N/A BORING NO. EB1-A STATION 114+67 OFFSET 44ftLT ALIGNMENT L 0 HR. N/A
COLLARELEV. 1906 ft TOTAL DEPTH 84.3ft NORTHING 454,390 EASTING 2,019,202 24 HR. 9.5 COLLAR ELEV. 190.6ft TOTAL DEPTH 84.3 ft NORTHING 454,390 EASTING 2,019,202 24 HR. 9.5
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 12/06/06 COMP. DATE 12/07/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 12/06/06 COMP. DATE 12/07/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
BLOW COUNT BLOWS PER FOOT SAMP. L BLOW COUNT BLOWS PER FOOT SAMP. L
Ei—ff)v DEfPt)TH v 0 SOIL AND ROCK DESCRIPTION E(Lff)v DE(z)T H 0 SOIL AND ROCK DESCRIPTION
( 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | NO. |/moll 6 | Eev. @ DEPTH (f) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100\ | NO. | /Mol &
195 | | T2 I U O S | Match Line 1t ]
4 L 1 AN T L 1144~ 782
1 B 1126 + 780 \\\’ o . EEEE- ORANGE, SAND
4 - + 11 12 . I 9 o000l
T 1506 GROUND SURFACE 04 I % . | SS8 | Sat. feeedl
£ ] - COASTAL PLAIN, WHITE AND ORANGE, =+ R .
4 . | - - SAND 4 .. x\ e e e oeoo
o+ R o 107.6 + 83.0 RN ooock
186.6 + 4.0 N - 1 38 | 49 |51/03 C S Sat. 32 106.3 84.3
1 5 5 7 e SS-1 | M - T 100/0.8 - Boring Terminated at Elevation 106.3 ft IN
T 1. - T L SAND
182.6 4 8.0 R L 1 i
T 3 4 6 “é10 A7 4 L 1 L
I AN _ £ n
1 R - 1 i
177.6 4+ 13.0 . .\\. . B T -
T 7 10 11 oy w - + L
1 i a 1 -
T ./ L 1 i
172.6 4 18.0 AN L 1 _
i T e s i -
1 | L 1 L
-+ I .. - + -
167.6 4+ 23.0 |- L 1 L
I 2 1 T | o2 w L 1 L
-t ! - 26.2 -1 -
T [ 3 ORANGE, RED, AND BROWN, SILTY + -
162.6 4 28.0 b - COARSE SAND T r
T 1 3 2 &5 $S-2 | Sat. T -
I v I n
1 A 1 i
1576 4+ 33.0 A 4 .
T 3 3 6 & Sat. + -
1 o I n
T T 1 N
152.6 4+ 38.0 [ 1 .
T 1 1 3 | |ds - Sat. I A
1 X 1 N
-+ Y 41.2 - -
1476 1 43.0 : .\\ : GRAY, SILTY CLAY T !
T 5 7 12 T g SS3 | M T -
-T l 46.2 -T —
T R GRAY AND ORANGE, SANDY SILT + -
142.6 4 48.0 c - + R
T a7 9 || duw sS4 | M T -
I 1 I .
1 L 1 i
| 137.6 + 53.0 R 4 B
+ 3 6 8 - A% 4 w T -
132.6 4 58.0 . .\ .. 1 N
| I S A R sat T B
£ \ 1 N
y 4 R I W 1 L
| 127.6 + 63.0 \.o. 1 N
T g | 16 | 17 >33- . Sat. I N
T — /. T n
122.6 4+ 68.0 cey 1 N
T 4 8 1 Y £1) Sat. T B
g s I n
1 e 1 N
117.6 4 73.0 N A 4 B
T 2 4 6 - ‘10 - Sat 1 B




BORELOG REPORT

@ 6 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 9 OF 12

PROJECT NO. 34866.1.1 ‘ ID. U-2810 I COUNTY CUMBERLAND l GEOLOGIST Mohs, N. D. PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Mohs, N. D.
SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD GROUND WTR (ft)
BORING NO. EB1-B STATION 114+20 OFFSET 44ft RT ALIGNMENT L 0 HR. N/A BORING NO. EB2-A STATION 116+65 OFFSET 44ft LT ALIGNMENT L 0 HR. N/A
COLLARELEV. 188.2ft TOTAL DEPTH 6451t NORTHING 454,302 EASTING 2,019,155 24 HR. 11.6| | COLLARELEV. 192.1ft TOTAL DEPTH 69.7 ft NORTHING 454,390 EASTING 2,019,400 24 HR. 12.5
DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-45B DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 12/07/06 COMP. DATE 12/07/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 12/08/06 COMP. DATE 12/08/06 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
BLOW COUNT BLOWS PER FOOT SAMP. L BLOW COUNT B F SAMP. L
E(Lfgv DE(%T H OWCO \/ o SOIL AND ROCK DESCRIPTION E(Lff)\’ DE(g)T H cou LOWS PER FOOT o SOIL AND ROCK DESCRIPTION
0.5ft | o5ft | 0.5ft | |0 25 50 75 1001 | NO. |/mol|l 6 | ELev. @y DEPTH (f) 0.5t | 0.5t | 0.5t | {0 25 50 5 100| | NO. | /moil &
190 | 195 | B
T - 1882 - GROUND SURFACE 0.0 1 -
T S RN COASTAL PLAIN, WHITE AND ORANGE, T 1921 GROUND SURFACE 00
T e oosel FINE TO COARSE SAND T T ooq COASTAL PLAIN, WHITE AND ORANGE,
o609 o o0 o D
18421 4.0 : oooel T : oo SAN
T 4 5 7 Ty Mok 1881 T 4.0 S coos
4 . 12. 600 o} B S o 00 o
1 . ’\ . hessl + 2 4 5 4‘79- . §S-8 | M [esoo
902 T 80 i B T ARE e
T 5 5 5 —4 woEng 1839 82 S el
1 R oossk 1 4 5 6 . ?11 M posck
1 - A Aes + -1 ooooh
1752 T 13.0 ] g T i eoser
T 6 5 5 “é0 . sat. pesd 1789 13.2 T v i
I .,I. .. N 1 4 5 6 . }11 sat. [aset
1702 T 18.0 ! o T S Boe
s 1 2 3 5. Sat. C 17391 18.2 H Resd
L | I [ 1 2 2 3 . oooof
T 1. 167.0 212 1 95 Sat oo
1652 T 230 | - . ORANGE, RED AND WHITE, SILTY COARSE 1 [ cossl 4707 214
271 23 SAND I i
T 2 2 3 §5, ) Sat. 168.9 T 23.2 ;' — \_ ORANGE, SANDY CLAY
4 1 4 1 1 0 1 Sat. \—
oz T 200 v I \ N res 204
T 3 7 5 XTE ot 1630 T 282 — - ORANGE, SILTY SAND
4 S T 1 2 2 5 ®7 - SS-9 | Sat.
T ) 1 . I ‘ - ‘. 160.7 314
1552 T 33.0 s I 1 e :
—:: 3 7 5 B Sat. 158.9 33.2 1 EEEE_ ORANGE, COARSE, SAND
1 RN 4 3 3 4 47 - SS-10 | Sat. fooock
I e I 7 i
150.2 T 38.0 e a I 1 sssel
T R .*8_ sat 1488 s04| | 1539 382 - .
T A% GRAY, SILTY SAND L 3 2 3 s - Sat. [e33
1 SV 1 A- - coosl
1452 T 43.0 -4 + -\ - s o ook 150.7 414
T 7] 5 7 - *12. 555 | sat 1as.0T 432 A N GRAY, SILTY GLAY
1 S 1 3 6 9 . .}15 SS-111 M §-
551 1402 T 480 : ,' : 1 : ,j : §'_
g + R e T Sat 143.97] 482 g - N
o N 150 g |1 N RIS "N
8| 1352 T 530 AN N GRAY, SILTY CLAY 1 NG §_‘
o T 5 8 | 14 B2 .. ss7 | m NI 138.9 ] 53.2 A Y
S j \ . Ny T 5 7 10 Y v NS
g I o N 1 ..‘1.7 NG
>l 4302 + 580 A B \- 1 = Py | 135.7 56.4
gl 1202 T 86 NL I GRAY, SILTY SAND
@ T 5 8 18 T kze_ - M 133.9 ] 582 e
g I A NN T 3 7 9 C s $8-12 | Sat
3 T \ N I SN
| 1252 T 630 AN N 4 RN L 1307 61.4
E3 2 1 3. \ N 4 i GRAY, SILTY CLAY
ol 1 S L Il . 9. M L 1237 645| | 1289 1 63.2 N NS
(”_F')‘ 1 L Boring Terminated at Elevation 123.7 ft IN + 5 12 21 W33 - M §-
1 n Y 4 N L
% L R SILTY SAND 1 " . Moy |- 125.7 66.4
g ue L 4 - GRAY, SILTY SAND
o 1 K 123.9 | 68.2 | R
a + - 1 10 | 14 ] 18 doo - - Sat. [T 1224 69.7
c:) T - T - Boring Terminated at Elevation 122.4 ft IN
o T - T - SILTY SAND
iy 1 L 4 L
O + - 4 -
m pu - =N -
e
O 4 L. 4 -
[=]
8 1 i I i
P-4




NCDOT BORE DOUBLE U2810_GEO_BH_CSXRR.GPJ NC_DOT.GDT 03/28/07

/& NCDOT GEOTECHNICAL ENGINEERING UNIT
Ll BORELOG REPORT

SHEET 10 OF 12

PROJECT NO. 34866.1.1 | ip. U-2810 | COUNTY CUMBERLAND | GEOLOGIST Mos, N. D.

SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD GROUND WTR (ft)
BORING NO. EB2-B STATION 116+15 OFFSET 50ft RT ALIGNMENT L 0HR.  NA
COLLARELEV. 191.1ft TOTAL DEPTH 79.6 ft NORTHING 454,296 EASTING 2,019,350 24 HR. 8.7

PROJECT NO. 34866.1.1 ID. U-2810 COUNTY CUMBERLAND GEOLOGIST Mohs, N. D.

SITE DESCRIPTION BRIDGE NO. 194 ON -L- (SR 1003, CAMDEN ROAD) OVER CSXT RAILROAD GROUND WTR (ft)
BORING NO. EB2-B STATION 116+15 OFFSET 50ft RT ALIGNMENT L 0 HR. N/A
COLLARELEV. 191.1ft TOTAL DEPTH 796 ft NORTHING 454,296 EASTING 2,019,350 24 HR. 8.7

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 12/11/06

COMP. DATE 12/11/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 12/11/06

COMP. DATE 12/11/06

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

BLOW COUNT BLOWS PER FOOT SAMP. L BLOW COUNT BLOWS PER FOOT SAMP. L
El.fgv DE(fF:;i’H ; o \/ 0 SOIL AND ROCK DESCRIPTION Ez—fg‘/ DE(Z)TH I SOIL AND ROCK DESCRIPTION
0.5ft | 0.5t | 0.5t | |0 25 50 7 1 NO. | /moll 6 | ELev. @y DEPTH () 0.5ft | 0.5t | 0.5t | |0 25 50 75 100] | NO. | /Mol &
195 | = AL T P D S Match Line R N N R
1 L 4 L oSt ORANGE AND RED, CLAYEY SAND
4 L 1130 | 78.1 R U xR (continued)
T 1911 GROUND SURFACE 0.0 T ! 8 ° - & Sat. o 1115 i . i 796
! T M COASTAL PLAIN, WHITE AND TAN, SAND I o Boring Terminated at Blovation 111.5 N
i L 000 1 L
1871 T 4.0 j}j e sooer T C
] 3 3 6 Q- - M ese 1 R
: : s 1 -
183.0 T 8.1 A o s T B
1 6 | 8 | © - &5 —M—sed 1 _
+ sk csoek 4 L
T ; soeel I -
{ oose
178.0 T 13.1 ol ool T i
+ 4 5 7 }12~ wossd + _
I L oo 1748 16.3 I .
I . N ORANGE, SANDY CLAY 1 i
173.0 T 18.1 /_/_ \_ ANGE, S T N
+ 2 0 1 91 - $8-13 | Sat. *- + L
I L N I o
168.0 T 23.1 [ \_ I K
1 3 1 1 ,?2 . Sat. s- 1 .
I L [ 1648 263 I L
1 | : TAN, RED AND ORANGE, SILTY SAND 1 L
163.0 T 28.1 I T i
1 1 2 2 &s- - - $S-14 | Sat. 1 B
1 b .. L i
—t i — L
1]
158.0 T 33.1 |- T i
I 1 2 4 *e Sat. i L
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PROJ. # - 34866.1.1 SHEET 11 OF 12
ID NO. - U-2810
COUNTY - CUMBERLAND

EBI-A

SOIL TEST RESULTS

SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | |NTERVAL | crass. |LL | Pl csano| Fsano| st | clay | 10 | 40 | 200 |MOISTURE] ORGANIC

§S-1 4'LT 114+67 4.0-5.5 A3(0) | 21 [ NP | 27.7 | 640 | 6.2 20 | 100 | 90 | 10 - -

§S-2 44'LT 114+67 28.0-29.5 A24(0) | 22| 5 | 69.7 | 139 | 53 | 111 | 97 | &1 | 17 - -

§S-3 4'LT 114+67 43.0-445 | A-7-6(32) | 57 | 31 | 34 6.6 | 256 | 643 | 99 | 97 | 92 - -

§§-4 4'LT 114+67 48.0-49.5 A-4(0) 241 9 | 408 | 247 | 83 | 261 | 100 | 90 | 36 - -
$8-5 44'LT 144+67 78.0-79.5 A-3(0) 21 | NP | 762 | 173 | 2.5 40 | 100 | 85 8 - -

EBI-B

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | |INTERVAL | CLASS. I LL | Pl lcsanp| FSaND| SILT | CLAY | 10 40 | 200 |MOISTURE| ORGANIC

§S-6 44'RT 114+20 43.0-44.5 A-2-40) | 22} 6 | 374 | 328 | 97 | 201 [ 100 | 97 | 32 - -

SS-7 44'RT 114+20 53.0-54.5 | A-7-6(20) | 44 | 22 | 1.8 | 203 | 31.7 | 46.2 | 100 | 99 | 88 - -

EB2-4

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |NTERVAL | cLAss. | Lb.| Pl {csano|Fsanp| st | clay | 10 | 40 | 200 JMOISTURE] ORGANIC
$S-8 44'LT 116+65 4.0-5.0 A-3(0) 23 | NP | 33.6 | 629 35 0.0 100 | 90 5 - -
S$S-9 4'LT 116+65 28.2-29.7 A-2-4(0) 25 8 57.9 14.7 93 181 | 100 | 85 32 - -

§8-10 4'LT 116+65 33.2-34.7 A-3(0) 18 | NP | 83.0 | 9.9 2.0 50 | 100 | 65 8 - -

§S-11 A4'LT 1164635 43.2-447 | A-7-6(39) | 63 | 34| 2.8 22 | 307 | 643 | 100 | 98 | 96 - -
§S8-12 44'LT 116+65 58.2-59.7 A-2-4(0) | 22 | NP | 643 | 228 | 6.8 6.0 | 100 | 80 | 14 - -

EB2-B

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. jLL | Pl | ceanp|rsanp| st | Clay | 10 | 40 | 200 |MOISTURE| ORGANIC

$§-13 50' RT 116+65 18.1-19.6 A-6(1) 301 12| 189 | 38.2 | 148 | 281 74 | 64 36 - -
$S-14 50' RT 116465 28.1-29.6 A2-4(0) | 25 | NP | 123 | 68.9 6.7 121 | 100 | 99 20

§S-15 50'RT 116413 48.1-49.6 A-2-4(0) | 23 | NP | 478 | 365 | 7.6 80 | 99 | 89 | 17 - -

§S-16 50' RT 116415 73.1-74.6 A-2-6(0) | 25 | 11 | 86.2 | 5.7 3.0 5.0 99 | 20 9 - -
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SITE PHOTO

BRIDGE NO. 194 OVER CSXT RR ON SR 1003 (CAMDEN RD.)

LOOKING NORTH



