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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOIECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33758.1.1 (B-4543) F.A. PROJ. BRSTP-1558(2)
COUNTY _HARNETT

PROJECT DESCRIPTION _BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER
CHURCH ROAD) OVER BLACK RIVER

INVENTORY

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.

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.
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N.C. 33758.1.1(B~4543) 1 12

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICK IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHMICAL ENGINEERING UNIT 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 SO 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 TG THE DEGREE OF RELIABILITY MNHERENT 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 7O 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 PURPDSES, 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 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCDUNTERED 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.
33758.L1(B-4543) 2

SOIL._DESCRIPTION

GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
“WELL GRADET. - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0 COARSE. TIARD ROCK 16 NON-COAGTAL FLAIN MATERIAL THAT IF YESTED, WOULD YIELD SPT REFUSAL, AN INFERRED )
SOIL 1S CONSIDERED TQ BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFGRM_ - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUY.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
{;:ra f&«sgﬂ:ﬁygg\g&ngg u;gst n gog;&ng% :gf;;rﬂ;c;&snmage&&ﬁg%& Lssssnrg;\:«m o FOGRLY GRADED) = WIXTURE OF NIFOR PARTICLES OF TV GR WORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TG OR LESS THAN 0.1 FOOT PER 60 BLOWS. |AGUIFER - A WATER BEARING FORMATION OR STRATA.
, -1586). AP-GRADED - TES A MIXTURE O A IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE| .
glacg;a‘slt;g:“%mg mng 9#25%% ;bosxsa?sm s:;sg}zét BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ’ ; ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
Y, COLOR, TEX RE, AAS ASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: -
AS MINERALOGICAL COMPUSITION, ANGULARITY, STRUCTURE, PLASTICLTY, ETC, EXAMPLES THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS [S DESIGNATED BY THE TERMS: ANGULAR, £ ARGILLACEQUS - APPLIED TO ALL ROCKS O SUBSTANCES COMPOSED OF CLAY MINERALS,
o WEATHER R HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VER' STIEF, GRASATY LAY, MOST VITH WTERBETYED FUIE. SMD LRERS.GHY PLASTC, A-T-5 SUBANGULAR, SUBROUNDED, OR ROUNDED. EATHERED NON-COASTAL PLAIN MATERIAL THAT wOULD YIELD SPT N VALUES > 189
I ema—— b 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 p—— e 7O COAREE CRATN ToNEDUS NG METAMORPAIC 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 GUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS K WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( < 35% PASSING *280) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. g;:‘i!SS. GABBRO, SC:lST- ETC. = . CALCAREOUS (CALC - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
TG COARSE GRAIN METAMORPHIC AND NON-COAGTAL PLAIN
GROUP A-1 A-3 A-2 a-4 [A-5 [ A-6 | A-7| a-t, a-2 | A4, A5 COMPRESSIBILITY gggicmrgéums SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |a-1-a|A-I-b el A3 [A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3t INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE. :
i NN MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 31-58 COASTAL PLAIN CORSTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD . F ALL MATERIAL RECOVERE
SYMBOL RO HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [~ T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED fgﬁ—%—f——%g—a%l O DL e FECOVERED IN THE: CORE BARREL DIVIDED BY TOTAL
7 PASSING PERCENTAGE OF MATERIAL (CP) L | seLL BEDS.ETC.
- R n] ST | o _PERCENTAGE O WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ANUL A J Al - CLA ROCKS OR CUTS MASSIVE ROCK.
i o SoLs g:?:s PEAT ORGANIC MATERIAL soLs ' sos UTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
2008 18 MX[35 Mx|35 Mxf35 Mx|os Mx|35 MN |36 M| 36 MN[36 My : TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 1% HAMMER IF CRYSTALLINE. 'HORTZONTAL.
LITTLE ORGANIC MATTER 3-8% 5 - 12% LITTLE 18 - 207 3
LIUID LIMET 40 Mx|41 v J4g x o1 v [am Mx [4i un Jao Mxf AL | gon o wiTH MODERATELY QRGANIC 5 - 1% 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 NOEX | & MX NP |19 Mx {10 MX [t MN [ILMN [18 Mx |10 MX [t MV {11 MN LITTLE OR HiGHLy | HIBHLY ORGANIC sien >20% HIGHLY 35% AND ABOVE v SLI) S?Y?@st?ﬁ& NBSOSE;IU:QECWEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
cROP NDEX| @ ) ) 4w WX |12 Mx]16 Mx|No Mx|  MODERATE - & FRACTURE OR FRACTUR ALONG WHICH THERE HAS BEEN DISP
Al L AMOUNTS OF ggff: e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO g?ég neﬁa?;vé: 1&’; EOSE mfmij,f;‘fwt 10 ,,,Emm?‘;,fa S BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITGID ROCKS SOME OCCASIONAL FELDSPAR
FINE| SILTY OR CLAYEY | SILTY | CLAYEY
&::ﬁs GRA‘;:LM SAND| GRAVEL 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.
TENLRATING MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
\va MODS GRANITGID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FAREN :
A, EXCELLENT TG GOOD FeIR T0 POOR | L0 T | POOR | uwsureete FERCHED WATER, SATURATED) ZOME, R WATER BEARING STRATA > DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED :::z:;r: ;B:::; LND BORGERING A STREAM, BUILT OF SEDINENTS DEFOSITED BY
WITH FRESH ROCK FLOOD PLAIN (FP) -
= — O SPRING OR SEEP - TiE STREAM. .
PLOF A-7-5 SUBGROUP IS <t LL - 39 3 P1 OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS BULL & STRE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED pm— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY psuzrmr’gou&nggsrmcg comn(a;:}};%gfz;mcm 3??3“;;6’;2‘;%’;‘;?&”9 G%’ o7 TEST BORING DESIGNATIONS [E_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
IN-Vi
Ve LoosE “ D S - BULK SaHpLE S e oG S T CRITOI, ROGKS. AL ELDSFARS E. KROLIIZED T0 SOME | LEDOE - & SHELF-LIKE FIDGE OR PROJECTION OF ROCK WHOSE THIGKIESS IS SHALL COMPARED TO
GENERALLY SOIL SYMBOL AUGER BORING 2 .
GRANUL AR LOOSE 47018 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 17S LATERAL EXTENT.
MATERIAL MEDIUM DENSE 12 10 38 N/ ARTIFICIAL FILL (AF)OTHER SAMPLE. IF TESTEQ, Y TN W F LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
RING .
(NON-COHESTVE) e e 3 70 50 THAN ROADNWAY EMBANKMENT '<>' CORE. BORI ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Bur | MOTTLED 40Ty IRREGULARLY MARKED WiTh 86078 OF OFFUIEEL CELARS. HOTTLING I
> e~ INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR Al o £
VERY SOFT 2 @.25 mo MONITORING WELL REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TG 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 2.25 TG 2.58 - INFERRED ROCK LINE RS ~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELOS SPT N VALUES < 199 BFF INTERVENING IMPERVIOUS STRATUM. !
F = = IMETER
ey M STIFF PSR 2.5 T0 10 A RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RS SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 To 38 B IS A T eerd  ALLUVIAL SOIL HOUNDARY INDICATO! SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (RGD} - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
SLOPE R ALSO AN EXAMPLE. ]
HARD >30 >4 0% DI & DIP DIRECTION OF O NetaLLation CBR - CALIFORNIA BEARING ROCK SEGMENTS EQUAL TO 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.
SPT N-VA -
O LUE VERY HARD  CANNGT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (5P, - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
g;sE. Ns‘Lg '(shiirs SIZE 4 12 @ 60 208 270 L4 SQUNDING RD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PiCK. P, € BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
3 o .. o - AN INTI Vi Y XIMA Al
476 288 842 0,25 BO7S 095 ABBREVIATIONS HaRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED —'*%_l;m‘;ul nﬁsxouuvanau WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE '|  GRAVEL COARSE FINE SILT G| cLAY AR - AUGER REFUSAL HL - HIGHLY @ - MOISTURE CONTENT TO DETACH HAND SPECIMEN. 70 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS. -
(BLOR.) (COB. (GR) s e sty L) BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TG 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. S0 X _ i N HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST L1P PLANE.
GRAIN MM 385 75 20 2.25 2.05  0.05 ©PT - GONE PENETRATION TEST  MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS. : STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) -~ NUMBER OF BLOWS (N OR BPF) OF
SizE N 12 3 CSE. - COARSE NP - NON PLASTIC “Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED @.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANOARD e T L S e e s o
- A 14D LB. HAMMER FALLING 38 INCHES REQUIRED TQ PRODUCE A PENETRATION OF | FODT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 24" DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOIL MOISTURE 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 (R GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) INCHES .
ERG LIMITS DESCRIPTION ene oD, - SAND, SANDY FROM BHIPS 70 SEVERAL DM SIZE BY MODERATE BLOWS OF & PICK FOINT. SMALL, THIN STRATA CORE RECOVERY (SREC) - TOTAL LENGTH oF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
‘ - IFER - PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY Foss. - EsSILITERLS S-Sy TY_DESIGNATION (SROD - A MEASURE OF ROCK GUALITY DESCRIBED BY
. 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 mw—————g‘%———www L ¥ O CHEATER vYAN s INCHES DIVIOED BY THE
LL 1 LIGUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEM BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE. :
PLASTIC FINGERNAIL.
e L SEMISOLID; REQUIRES DRYING TO P - SURFA ALLY CONTAINING ORGANIC MATTER.
e VET - &b ATTAIN GPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSQR. (TS.) - SURFACE SOILS USUALLY CO GANIC
sl | PLasTIc Liir - O TO0LS HaMMER TYPES TERM SPACING Tean LHICGHESS BENCH MaRK: BL-3, -L- STATION I5+3 14’ RT
Y VERY THICKLY BEDDED
OM | OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuar aims B cvromerc [ venuaL ﬁgg WIDE ;«osg ;HA:_NE Exg FEET THICKLY BEDDED 15 - 4 FEET
st SHRINKAGE LIMIT [ wosue e- AY Bl WODERATELY CLOSE 110 3 FEET THINLY BEDDED .16 - 1.5 FEET ELEVATION: 205.51 _ FT.
- [[] e conrvuous FLIGHT aucer CLOSE 2.6 T0 | FEET VERY THINLY BEDOED 2.3 - 8.16 FEET
CoRY - @ REGUIRES ADDITIONAL WATER TO CORE SIZE: . cose Blo TOLFET Ty oD e NOTES:
ATTAIN GPTIMUM MOISTURE O e ] o oLLow ausers [ = THINLY LAMINATED < 0.008 FEET
PLASTICITY [ ovemsoc R — [ TNDURATION ,
PLASTICITY INDEX (D Ry STRENGTH 0 7 — - |FoR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG,~CARBIDE INSERTS
NONPLASTIC 2-5 VERY LOW O cve-sse R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT . CASING D w/ ADVANCER D TORLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLAGTICITY 16-25 MEDIUM :
HIGH PLASTICITY 26 OR MORE HIGH D PORTABLE HOIST D TRICONE ____'STEEL TEETH D POST HOLE DIGGER MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PROSE;
0 ] oo sucen BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR M cMe-ssox ] sconom roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D UANE SHEAR TEST DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D . DRAG BIT D EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06




PROJECT REFERENCE NO.| SHEET

33758.1.1(B-4543) 3

BLACK RIVER —~Z

80

OSIT E MPLAN

FEET

SR 1558 EBENEZER CH.RD

BL-3 STA [2+52.13 =
-L- STA 15+12.52, 14.00" RT

Ve




240

[

.
-

Lo
-———-b

15° LT

-

LT

'y

B

PR

16’ LT

3 m.
S
2
s
N
w)s_
mme
i385
H..\o
TElC
3 > mm ,,,,,
531
18
"
¥R
?
] m__
: .
(=)
- 3®
...... L 9_,_2
o S
| ISR
<&
- o +
" QX
“ ~
H ,.Hm
! ds
| SR

i
'

CLAYEY SILT,

o
0.
!
lllll m mm
m. ......... m o
- r |
;| - m
1 " " n::l_“.
L | “
i " " “
— | "
i T “ "
1 "nn..nl»al . "
1 : b "
1 ! - "
iy |
i | _ ,
l-ll “— C m ."
":iMﬁx M w
' ;M ....... “- _
! “ » i "
! Vo - m
. 25! " ﬁ
kol m m
_E:vs.rr—n.ﬂ “ “
SES m w
_Mg_n_ e _
N - ”
_E _ _ | |
o g " w
“W%Mh M W
"O wl D ;H__ W | :
g M X _ ] .
! g ! ! mL--_-,,- MW
" gl "wu No“ i
A . 2 IS hM _,L_
_uul 5_ : El
— L
1 ) ¢ Z
P = --
.
T,; ]
T i |
! : _
..... : _ i ol 2 o X
,"rT.M:T _vu_%,_ o T
ES 3 i
e - _Y.N © % Is
oy < &3 g .
".— _ _Km/~!--x04_.n.n Pg_ :
| _mﬁ I y
o X 5 |
..... i = '/
6.\ ]
el © -t
w__@_ : "
Uy, __
W_ " | L
. v \ : ~
1| ! S\ ”
R B | ”
& = W“ :
L i
oA S i
w“ | _ mwm wu_ =
_fun_mm; ....... Q! 3, E
i M_S_ m ‘‘‘‘‘‘ E_ H
i SW_ oY :ql-:N:T.
I 03 <! X s
1 1 ~ w" EL_ m_w
i . ; "
1 _ . "’
i m nvm_ %MT
" E | .
4 V —S
_u _ mw
& "M

i
— ]
Y Fw_ ~../:,
— 1
x 2y |
15 L_ vl "
-M E|D,) ”
%4 gy M == | O_
1% S| z! i
1QQ m_ S - :
= U_ _ 5+
LN ___/ | 0
[ _ANW nA\nv _ m 0_
293 »
1 m )
b m_ 5 m .
" M_ ! - ;
53 -
. '
. N b ! m
v |
1 o |
] - !
1 “ -
o m
o ———t
N g
| 0“ lllll
@,

——
—

WEATRERED F

140

-«
e it B e -
-
—_———
-
-
-
-
-
———
- - _—— e ——————— -
[
-
e
-
-
- +
L
_——
- - e ———— | o aiiaie
-
-r---
-
-
-
-
! RJD -
. -
i e — ———— e
- +
-
-
-
I
-
-
e —————— —_———— ———— ————— -
-
! ot
T I
o
———
b e e SR -
-
-
-
e ———— e — — e ————
-
+ [
-
-
-
- ——— [ T _—— ——
———
-
-———
—-———
Lotmm e ————
-
-
—————— ——————— -
-
+ P
s - e
Slxxxlt - —————— ————————
- +
S |
_————
-
R i
[
-
S -
-
-
Fo—— - - -
o~
_—
-
B
-
[
————
U
-
_——
< f

15+00




&
L
................................... 06
S
8 9 g
1k
L -
|8
Q|
S
&
o:o—v
oﬁoﬁ
T e
~y
M~
5
(23
ovl &
H
vIM 1<)
g) »o0d Qmmmlb w
gL T 7o)~ &
—— TR
3
@ 5
LTS AGNVS aNV [24  [7IS AFAYTO ‘GdvH “L3M OL LSION m
ooy T i I A
ﬂ“l® WNaISFY m
e T <
..................................................... S F
0Ll 3 llg
S OWvs Fsyvoo GV aNVS ATATTO
gk awS ALIS ALSVI R ~—
_ A SIS IINY 4D — =~
aNvS LTS K5 ‘ISNIG WNIGIN 0L FS00T
oL T PN NI WisV0d
TTTTT T T T -Mam.lllld\ml\@%mlll
140s 01 | B o 1408 Ew@&ﬁ«%@@ sogeot .
g e e T S A S S G T s O 3RO [ T T |
RRCEY ©  u3m oL LSioN ‘NMOYE (- T o
SeolED uwamywan3 wwavod B -0 S
T2 o T
]
oce LY GET 9 LT 91 oce
8T +p1 8T +71
q-194 | V194 o
......................................................................................................................................................................... ny
N
mm
=




by
m e
> I oSS R T P e L L R DR b E e Al
e 08
g
8ls
I
o 8
IR
S
B
oEoS
SININOVYS GOOM HLUM GNVS ALTIS
L e 65007 AYFA G LANN LTS NAOHE-NV 1 01 Ay Ty (D ok
oﬁoﬁ
0 )
-
5
A
i
T b b ittt 7 E :fu:::-:xi:f-:-::(x:%w; o
oviL S
(1SIHOS)_I7 S
T :
e N T R Y S S
o5l N osi | B
,, 5
@
178 AINTD @
m.
oo T L8 GvH N 0L =718 “IEFm (5 I hHA-w L T e | ©
“MNaIS3d
77 o7 2 = I ES B N 13
aNvs ALIs uwo\_\wq W —@D
T T TSRS — e YOI 13 *Avi0
QLVH_ 0L 911 IS—@0/00) VLSV IA—ILS) ATHIH
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| obIOII..Vrﬁnnxnslnxuxlr o e e — e =
se e 08l
> G e RN S OLCRC.Y
JSYV0D GNV B8d  ANVS ALTIS ‘ISNIT
WNITIN NV L (O yuva =
................................................................. P B e T DT DL e T eIt M|
S
£8+¥1
\ ga1d | v-Id ©
3
........................................................................................................................................................................ el
S
T




SHEET 7

N NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

3_GEO_BH_BRDG0120.GPJ NC_DOT.GDT 11/9/09

NCDOT BORE DOUBLE B454;

PROJECT NO. 33758.1.1 I ID. B-4543 I COUNTY HARNETT ‘ GEOLOGIST Milkovits, J. L. PROJECT NO. 33758.1.1 11D, B-4543 COUNTY HARNETT GEOLOGIST Milkovits, J. I
SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft)
BORING NO. EB1-A STATION 14+18 OFFSET 16ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-B STATION 14+18 OFFSET 14ft RT ALIGNMENT -L- 0 HR. ‘N/A
COLLARELEV. 206.3ft TOTAL DEPTH 73.6ft NORTHING 609,643 EASTING 2,106,576 24 HR. 9.0 COLLARELEV. 205.8ft TOTAL DEPTH 64.4 ft NORTHING 609,616 EASTING 2,106,565 24 HR. 7.4
DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 09/11/09 COMP. DATE 09/11/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 09/18/09 COMP. DATE 09/18/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE L DRIVE BLOW COUNT BLOWS PER F SAMP. L
ELEV| Zypy [DEPTH| BLOWCOUNT BLOWS PER FOOT sav. W o SOIL AND ROCK DESCRIPTION ELEV] prey |PEETH S PER FOOT 0 SOIL AND ROCK DESCRIPTION
® | @ | ® |ost|ostjose)o 2 50 75 100 | NO. | /woll ¢ | eev.m oepHa | D | @ | M [osf|osit| o5t |0 25 50 75 100] | NO. |/Moi| G
210 1 ' 210 1 L
T ' 2063 Rofgv?lgeinsngizﬁnim 00 1 C 2058 GROUND SURFACE 0.0
205 1 205 £ I ROADWAY EMBANKMENT
2035+ 28 { TAN-BROWN, SILTY SAND 2030 T 28 l. . TAN-BROWN, SILTY SAND
i Sl z2]2 ]| e S6-1 T T2 7 || w
4 | -+ ..
200 T t 199.3 7.0 200 -+ ,l 199.3 6.5
19851 78 reo ALLUVIAL 1982 T 76 jo ALLUVIAL
T WOH[ 1 | 3 ||ga = - GRAY, SANDY SILT T WOH[ 1 [WOH| g1 © ! ss43| W GRAY, SANDY SILT
195 I % 198 + \; :
4 HI 193.8 125 1 N 193.8 12,0
1935 128 4 — 4 ——— |10 COASTAL PLAIN 1932 1 126 N COASTAL PLAIN
1 ‘5\ o §8-2 LIGHT GRAY, SILTY SAND I 3] 4] 4 .b\s‘ N DDA IR IR B X4 GRAY, SILTY SAND
+ . .. 4 190.7 15.1
190 T \ 190 4 1 o GRAY, CLAYEY SAND
\ i R
1885 1 178 A Y R IR AR 1882 T 17.6 A el
I I I L E DY IS IDADEN DR | B T N IERIEH | B T3 B DR ssa8| W ST
+ I D N L 1858 205 1 el
185 +4 L - BSeC GRAY, COARSE SAND 185 + I Fee 1848 210
1835 + 208 AN Rosk i ] N GRAY, HIGHLY PLASTIC, SILTY CLAY
+ 3 4 7 . ‘1.1 - . e e . .. . - . e e SS-4 w 888_ . 18268 + 232 O B e e e . . e e . . e §-
T SR DEEEY DA B BoSr 1810 253 I SN I B R 00 RO DO D ot B N
180 T - GRAY, SILTY SAND 180 1 \ N 1798 26.0
1785 F 278 AR I S el . .\\. - 2 GRAY, SILTY SAND
-+ 5 4 4 B DR . e .- o e . . Y SS—S W + OR 2 .- . - .
+ ‘\8 + 7 10 7 ...*17.. SS40| W
175 I "\ 175 I M A
\ t
S e i m R 28 L 2o DR
I .}1.6 w wss ¥ & s [0 ]]-- #19 . w
170 I 1 GRAY, CLAYEY SAND = | 170 I R 1698 36.0
tensfare | ) f . s ‘ el - GRAY, CLAYEY SAND
T 9 6 @1k SS6 | W ke 6+ 382 B e B .
+ *‘f 400 + 6 | 6 | 9 “9715 R e N R
165 1 L. = ESIDUAL 165 1 R R B
T N WHITE-BROWN, SANDY SILT T —164.3 415
1625 + 428 NG + i RESIDUAL
T 10 | 13 | 22 sl e Tl LSSt om 1626 + 432 - TAN-WHITE, MICACEOUS, CLAYEY SILT
:: s R IV IO 455 1 15 27 50 §8-42| W : )
160 1 \\ - TAN-BROWN, MICACEOUS, SAPROLITIC 160 -+ i
1585 T+ 47.8 . e N 4: CLAYEY SILT 1576 L 48 R B IR AN ‘,;:v"
+ 1 23 | 30 y 6+ 482 R IREER I BRI IR S ALt
I .‘..\5\3.\.. D I M:\II/ T % [ 3B |58 || ----]----|---- --\88- w[Nor
155 I S -';:,; 155 I RN PR SR B W ‘r(:‘";:_
1535+ 528 RN VRN P N [ T SRR IR EEELL IR T
- ¥ 2113 [ 82 || ---- - ] "] TNaws MY 1526 T 532 SRR EEERLE B BN borl 4524 53.7
T N R N e 1 22 | 42 580041 | - - ) ottt + w WEATHERED ROCK
150 I N\ A 150 I 10006 (SCHIST)
\ BN .
1485 T 578 R IR EEEE RN BN 1Y 1as0 58.3 T
T 28 | 67 [33/02| | - - - | - - . 1476 + 682
T 1ooto.7$ Zﬁ WEA‘;ggﬁFS[.’r;ROCK T 50 |50/0.2 D D R I e
145 I % 145 T
1435 T 628 S ;7 4
T 20 38 (62/0.4 st 3 / 1426 4+ 632
T - 100/0. Z =+ 27 67 {33/0.2 st 141.4 - . 644
140 T - '(ET % 140 T 100/0.7 3 Boring Terminated at Elevation 141.4 ftin
1 7 e - WEATHERED ROCK (SCHIST)
]aBs -+ 678 o . e . . e e . .« - e . o e e h x - b
+ 24 60 {40/02] | - - - - | - - sl ? % T 8 Other Samples:
T <o f e e e s s 10007 7 T i ST-1(9.1-11.1)
135 1 7 135 I "
13351 728 l é : + -
+ 34 166/0.3 P BT PSP BT L 132.7 73.6 4 L
+ 100/0.8 L Boring Terminated at Elevation 132.7 ft in 4 L -
130 T+ L WEATHERED ROCK (SCHIST) 130 + -




Sl

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 8

PROJECT NO. 33758.1.1 l ID. B-4543 I COUNTY HARNETT l GEOLOGIST Milkovits, J. 1. PROJECT NO. 33758.1.1 ID. B-4543 COUNTY HARNETT GEOLOGIST Milkovits, J. I.
SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft)
BORING NO. B1-A STATION 14+83 OFFSET OftLT ALIGNMENT -L- 0 HR. N/A BORING NO. B1-B STATION 14+83 OFFSET 6ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1956 ft TOTAL DEPTH 57.3 1t NORTHING 609,611 EASTING 2,106;533 24 HR. N/A| | COLLARELEV. 1966t TOTAL DEPTH 59.1 ft NORTHING 609,598 EASTING 2,106,627 24 HR. N/A
DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 09/17/09 COMP. DATE 09/17/09 SURFACE WATER DEPTH 2.1ft DEPTH TO ROCK N/A START DATE 09/16/09 COMP. DATE 09/16/09 SURFACE WATER DEPTH 1.5ft DEPTH TO ROCK N/A
DRIVE L DRIVE wW T W AMP. L
BLEV) g gy |PEETH BLOW COUNT BLOWS PER FOOT save. W) ol - SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DFE;)T H|_BLOW COUN BLOWS PER FOOT S 0 SOIL AND ROCK DESCRIPTION
(ft) ) ) | o5l osm|ost] |0 25 50 75 1000 | nO. /ol 6 | Eev. ) DEPTH (#) () 0.5t | 0.5t | 0.5t | |0 25 50 75 100 | NO. |/moll 6
200 1 B 200 1 B
T \ ABAN WATER SURFACE (09/17/09) _ _ I Wi [ WATER SURFACE (09/16/09) _ . _ .. -
4 I O 1966 4+ 00 L 196.6 GROUND SURFACE 0.0)
495 |-1956 F 00 L 1956 GROUND SURFACE 0.0) 185 I WOH |[WOH| 1 ‘1. T S521| W ALLUVIAL
=+ 2] 5 | 4 . Ss30| W ALLUVIAL -+ ! TAN-BROWN, SILTY SAND WITH PIECES
+ .. GRAY, SILTY SAND + L - - 193.6 OF WOOD 30|
1 b 1926 3.0 1927 4+ 39 ) TP
T t COASTAL PLAIN T 3 174 | 8 - 810 - sl w COASTAL PLAIN
S Ay AND T L L TAN TO GRAY, SILTY SAND
(L [ i | 190 I |
-+ . .. 1887 + 7.9 EEEEMIE
T 2[5 ]5 .+10 : ss31] W T 5§ 1 4 | 8 || $n Ss23| W
1 cf - T Ty 186.1 : 105
185 1 e 185 I v GRAY, COARSE SAND
1 R R R 1837 4 129 e
183 .4 . 122 i 182.8 12.7 T 3 7 Y )
T 83| ° ‘&\ L §saz| W - GRAY TO DARK GRAY, HIGHLY PLASTIC I ) ?1? SS24) W
180 + N §-‘ SILTY CLAY 180 1 e
179471 182 3 7 T 0 P B ‘.\.\;... .. ssaal| w \_— 178.7 L 17.9 . L e 184
4 P 57 a 177.6 18.0 + 2 |98/0.4 o b e e e e o e e BRIO 6 S8-25 -
I S ﬁ'; SRAY STV SAND I ; ~ [T 100069 \SS-22, DARK GRAY, HIGHLY PLASTIC, SILTY -
751 st 1o Dl 175 -+ ks bl s = GRAY, SILTY SAND '
+ A - o] a1l w 1737+ 229 -1
T N T 317 ]¢8 - 15 sS26| W
I L I I
170 [ 170 I I
16943 262 ‘ 1687 + 279 | 284
+ . T L .- _
1 -0 A w 167.6 28.0 + 4 6 8 - g |- SS27| W i ~ RESIDUAL
1 RN I n RESIDUAL + SR NI WHITE-TAN, SILTY CLAY
185 + s G NY WHITE-TAN, MICACEOUS, CLAYEY SILT 165 + N NY '
16447 312 N N T < N
1 7 | 14 | 21 Mo | ssasl w NG 1637 +.329 N NI
+ Jwss NS T 11| 17 | 21 - ez | - w N
+ RN N 1616 340 1 L S N
160 + NG TN TAN-WHITE, MICACEOUS, CLAYEY SILT 160 4 SN N
15041 362 B !,;;v—- 1587 & a7 << \—
+ N - « N 587 + .3 I =
T ERIER RS A SR R 1 L S ¥ i3 | 30 | 38 N sS-28| W §-
I D N T I A N
155 T NL e 155 I \ NI
15447 412 et TN ene 11539 41.7 1537 + 429 A §‘
1 - - 100/06® WEATHERED ROCK 4 14 ] 28 | 46 REEY w NY
1 e (SCHIST) i Y~ &6 N
8 4 4 .7 L
S| 150 150 7 N
s 14947 462 — 1487 L 479 A S N
= T 30 |70/0.4 " ooog® T 1| 14 | 25 .. .3-9./ . Ss20| W §-
T .« . . L - e MG .- e s . -
2 I T ~< o N
gl 145 145 =< NS
| 1444°T 5§12 T = \
Q T 21 | 40 {60/0.4 R 1437 + 529 C - 1432 53.4
- T * 100099 T 2 | 62 |38/02 " oo 7® WEATHERED ROCK
z 1 . looi. + - oo (SCHIST)
| 140 I 140 I
g 1394 562 R . L aes 573 1387 4 579
£ 1 100069 T Boring Terminated at Elevation 138.3 ftin + 25 | 46 54002 ~—100/0.7® o 18 Boring Terminated at Elevation 137.5 ft in =
o T - WEA T . - -
z| 135 + - THERED ROCK (SCHIST) 135 + - WEATHERED ROCK (SCHIST)
ol 4 - 1 i
w
(Dl T - 4 [
g I - I -
gl 130 I - 130 T o
" T i T _
2 1 N i L
=2 + L -
8 4 C 1 C
m| 125 1 i 125 I "
m L
o -+ - -+ -
w 1. -
— - +
Q -+ - + -
Q - e -
2| 120 i 120




W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 9

3_GEO_BH_BRDG0120.GPJ NC_DOT.GDT 11/9/09

PROJECT NO. 33758.1.1 l ID. B-4543 l COUNTY HARNETT l GEOLOGIST Milkovits, J. 1. ) PROJECT NO. 33758.1.1 ID. B-4543 COUNTY HARNETT GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 120 ON -L- (SR 1558, EBENEZER CHURCH ROAD) OVER BLACK RIVER GROUND WTR (ft)
BORING NO. EB2-A STATION 15+23 OFFSET 15ftLT ) ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A STATION 15423 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2057 ft TOTAL DEPTH 7421t NORTHING 609,601 EASTING 2,106,627 24 HR. 11.0 COLLARELEV. 205.7 ft TOTAL DEPTH 74.2 ft NORTHING 609,601 EASTING 2,106,627 24 HR. 11.0
DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-550 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START _DATE 09/14/09 COMP. DATE 09/14/08 ) SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 09/14/09 COMP. DATE 09/14/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE . L DRIVE BLOW COUNT BLOWS PE T SAMP. L
BLEV| gy |PEETH BLOW COUNT . BLOWSPER FOOT sawp.' W 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(;)TH Lo RFoO o SOIL AND ROCK DESCRIPTION
® | “m ) | o5t | o5t | 0.5 |0 25 50 75 100} | NO. | /Mol 6 | elev.m : DEPTH (f () 0.5t | 0.5t | 0.5ft | |0 25 50 75 100 | NO. |/moil 6 ;
215 A ERE7 [ DA R RN Match Line | Y U T O
T N 1 WEATHERED ROCK
1 N 1329 1728 (SCHIST) (continued)
£ | 4 24 40 160/0.4 P, - 131.5 742
210 + = 130 + 100/0.9 = Boring Terminated at Elevation 131.5 ftin
-+ - ~+ — WEATHERED ROCK (SCHIST)
1 [ 2057 GROUND SURFACE 0.0 I i
205 I T ‘ ROADWAY EMBANKMENT 125 -+ =
T l- - TAN-BROWN, SILTY SAND 4 R
2029 28 l' . 4 -
4 1 1 2 9 - ss9 1 W + 5
200 I - 120 1 =
4 /. . 4 1987 7.0 1 R
1979 ] 78 "I U AU I n ALLUVIAL 1 -
1 WOH |WOH |WOH | gg. - = = | - = v = |« oo o] - - - - |[S810] W - GRAY-BLACK, SANDY CLAY + -
195 I " 115 T r
1 1 R
T cotot T ot T R I~ 193.2 12.5
wealazn L L T N N R I <0 B COASTAL PLAIN T -
1 B A0 I AR AR . LIGHT GRAY TO GRAY, SILTY SAND T B
190 £ [ TR TR T 110 I C
1879 | 178 S S I I A I -
I 4| 478 P N I R A T T N
185 I R R R 105 I [
1 L 1 N
1820 L 228 I P R (O 23.3 T -
T LA I -] | [S5TB = GRAY TO DARK GRAY, HIGHLY PLASTIC, T -
180 I S A I - SILTY CLAY 100 T r
-—- - ‘ - - - ES -
177.8 278 . ‘ .. e e e e e e c e e . - T+ ™
T N R R D SA B e R I T RN T -
175 I N S R B 95 I N
1 R _‘.\\. 31.5 1 K
1728 1 308 ST IINI T GRAY, SILTY SAND I -
T 26 {30 [ 32 [|....] .. |0 | ----|[8815] W T K
170 I R D AR AR s 2 I : '_
P -, X
-+ PO P S e e - o . . -+ -
1679 L'arg AN ST AR R i RESIDUAL 1 N
T 5 8 | 13 C .2-1/, o i s8]l w §_ WHITE-BROWN Té) LI‘QN-BROWN, SILTY 1 -
-+ R PR . e e . L 4 L
165 I ~ NG 85 I -
1 LN N - 1 5
1629 ] 428 JEDUREE R PO R N 4 -
1 21 | 29 | 35 B e B e N A EES 1A §_ + o
160 I R A I Y R NI 80 I ‘ -
1579 1 478 R A RV U \_ + r
1 17 127 [ 45 (| ... -] ... &2----|]|SS18 w§- + r
4 PO e e e . e e N - e .. L 4 -
155 I \ N 75 I -
1529 | 528 FEUEEE B R E Y \_ —+ . -
1 16 | 35 | 56 ..\91 SS-19 w§_ + -
150 —:: « s s e e s s . e & e - . .\. §:‘ 70 —-: -—
1479 1 578 e RO B A \_ 1474 58.3 + r
I ' 100/0.79® WEA'IEgEﬁFSDT;ROCK 00 T i
145 ) ] |85 1 -
T R T D RESIDUAL T B
1429 1 628 R D R TAN-BROWN, SAPROLITIC, SILTY CLAY T -
T 23 [ 4 || e - - | [ss20 T -
140 I SR DA IR NG 60 T -
4 \\ L L
137.9 .1 678 68.3 T r
i 18 | 34 |66004) ) . . . .| ... | ....]- 100/0_9\ WEATHERED ROCK 1 -
135 1 (SCHIST) 55 T

NCDOT BORE DOUBLE B454




SHEET 10
33758.1.1 (B-4543)

EBI-A BI-B

SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE . DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | ctAss, |LL | P.L [csano|Fsano| sit | clay | 10 | 40 | 200 |MOISTURE| ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | PL|csan|rsanp| siT | ctav | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-1 16'LT 14+18 2.8-4.3 A240) | 16 [ NP | 428 | 381 | 121 | 71 | 79 | 59 | 19 . . §5-21 55RT 14483 0.0-1.5 A-240) | 25 [ NP] 197 | 61.2 | 11.0 | 80 | 100 | 98 | 25 . .
SS-2 16'LT 14+18 128143 | A24(0) | 22 [NP| 124 | 748 | 78 | 51 | 99 | 97 | 20 - . | ss22 55RT 14483 3.9-5.4 A240) | 20 [NP| 127 | 639 | 175 | 60 | 96 | 92 | 32 . -
§S-3 16'LT 14418 178193 | A2-4(0) | 20| 9 | 749 | 119 | 21 | 110 | 99 | 48 | 14 - - $S-23 55RT 14483 7.9-9.4 A2-4(0) | 27| 6 [ 332 | 431 | 64 | 173 | 100 | 88 | 27 . -
8S-4 16'LT 14+18 228243 | A1b(0) | 24| 3 | 709 | 110 | 20 | 70 | 98 | 40 | 10 - . $5-24 55'RT 14483 120144 | A4-b(0) | 26 | NP| 703 | 143 | 03 | 61 | 98 | 47 | 9 - .
SS-5 16'LT 14+18 278203 | A2-4(0) | 24| 2 | 578 | 252 | 19 | 151 | 98 | 81 | 17 . - $S-25 55'RT 14483 179194 | A7-6(26) | 49| 37 | 165 | 11.8 | 270 | 448 | 100 | 91 | 75 . .
SS-6 16'LT 14+18 378303 | A26(0) | 24 | 12| 580 | 173 | 66 | 181 | 95 | 56 | 26 - - $5-26 55RT 14+83 220204 | A24(0) | 21| 2 [ 638 | 233 | 07 | 122 | 99 | 66 | 14 . .
SS-7 16'LT 14+18 42.8-44.3 A4(5) | 39| 10] 70 | 357 | 351 | 221 | 97 | 92 | 63 - . §S-27 55RT 14+83 284204 | A7-59) | 48[ 14| 69 | 385 | 282 | 26.4 | 99 | 94 | 66 . .
SS-8 16'LT 14+18 47.8-49.3 A55 [ 50] 8| 60 | 520 [ 209 | 120 ] 93 | 90 | 57 - . $S-28 55RT 14483 370394 | A75(10) | 52 | 15| 45 | 478 | 314 | 163 | 96 | 93 | 65 - -
§5-29 55RT 14483 479594 | A-7-5(16) | 53 | 17 | 49 | 2905 | 412 | 244 | 99 | 96 | 78 - -
EBI-B \
SOIL TEST RESULTS =t
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SOILT. EST RES ULT S
NO. OFFSET | STATION | INTERVAL CcLASS. | LL | PL Jcsanp| FSaND | sSiT | CLAY | 10 40 | 200 |MOISTURE| ORGANIC SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
$S-43 | 135RT | 14418 9.1-11.1 A40) | 18] 1 | 28 | 574 | 21.5 | 183 | 100 | 99 | 63 - - NO. OFFSET | STATION | INTERVAL | cLass. |LL | Pl [csanp|Fsano| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
ST-1 135RT | 14+18 9.1-11.1 A40) |17 | 4| 38 | 492 | 187 | 283 | 97 | 96 | 57 | 26.1 $S-9 15'LT 15+23 2.8-4.3 A24(0) | 22 |[NP| 553 | 202 | 94 | 60 | 83 | 5 | 15 - -
§S-37 | 135RT | 14+18 126141 | A-2-4(0) | 19 | NP | 21.0 | 560 | 129 | 10.2 | 100 | 95 | 33 - . §5-10 15'LT 15423 7.8-9.3 A6(4) [29]11] 11.0 [ 400 | 209 | 281 | 98 | 96 | 58 . .
SS-38 | 135'RT | 14+18 176191 | A2-7(0) | 44| 26 | 812 | 68 | 09 | 111 ]| 99 | 34 | 13 . - §S-11 15'LT 15+23 128143 | A2-4(0) | 19| NP| 353 | 506 | 90 | 50 | 97 | 87 | 20 - .
8S-30 | 135RT | 14+18 232247 | A76(49) | 64 | 47| 24 | 79 | 367 | 529 | 100 | 98 | 95 - - $§-12 15'LT 15+23 178193 | A240 |27 | Np| 540 | 303 | 36 | 120 | 100 | 76 | 17 . .
SS-40 | 135RT | 14418 282297 | A2-40) | 26| 4 | 705 | 160 | 04 | 131 | 97 | 62 | 14 - . $S-13 15'LT 15+23 23.3-243 | A76(43) | 59 | 42| 20 | 104 | 434 | 442 | 100 | 99 | 94 . .
SS-41 135RT | 14+18 382397 | A2-7(0) | 46 | 32| 889 | 43 | 07 | 61 | 98 | 19 | 8 . - $S-14 15'LT 15423 278203 | A76(44) | 61 | 45| 22 | 127 | 390 | 462 | 100 | 98 | 92 - -
ss-42 | 135RT | 14+18 43.2-44.7 A56) |48 | 10| 112 | 427 | 208 | 163 | 100 | 92 | 61 - . §S-15 15'LT 15+23 328343 | A2-4(0) | 21 [NP| 713 | 154 | 43 | 90 | 98 | 64 | 15 - -
S5-16 15'LT 15+23 378393 | A75(15) | 63 | 22| 11.6 | 281 | 281 | 321 | 89 | 81 | 63 . .
RBI1-4 $S-17 15'LT 15423 428443 | A75(11) [ 58| 15| 58 | 442 | 359 | 141 | 100 | 98 | 65 - -
S OIL TEST RE SUL TS $5-18 15LT 15+23 47.8-493 | A-7-5(11) | 47| 13| 258 | 37.3 | 39.8 | 20.1 | 100 | 99 | 73 - _-
§5-19 15'LT 15+23 528543 | A75(11) | 49| 12| 44 | 333 | 442 | 181 | 98 | 95 | 74 . .
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % $8-20 15'LT 15+23 62.8-643 | A75(12) | 54 | 16| 60 | 369 | 33.0 | 181 | 95 | 92 | 68 - -
NO. OFFSET | STATION | INTERVAL | otass. | LL | Pl [csano|rsann! sit | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC '
$5-30 9LT 14+83 0.0-1.5 A-2-40) | 19 [ NP| 105 | 685 | 129 | 81 | 100 | 97 | 32 . -
$S-31 9LT 14483 6.2-7.7 A240) | 25| 5 | 232 | 545 | 50 | 173 [ 100 | 96 | 25 - -
$5-32 oLT 14483 127137 | A-76(44) | 59 | 43| 1.6 | 79 | 396 | 509 | 100 | 99 | 95 - -
§5-33 9LT 14483 162177 | A7-6(21) | 45 | 34 | 205 | 146 | 241 | 407 | 100 | 91 | 69 - -
$S-34 OLT 14+83 212227 | A2-40) | 26| 7 | 685 | 181 | 03 | 131 | 98 | 59 | 14 - -
§5-35 9LT 14+83 312327 | A75(12) | 58 | 18 | 102 | 328 | 347 | 224 | 90 | 83 | 63 - -
9% | 65 - -

$S-36 9'LT 14+83 36.2-37.7 A-5(7) 511 9 51 | 472 | 335 | 142 | 98



NortH CAROLINA DEPARTMENT o TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 3375811 TIP: B-4543 COUNTY: Harnett
DESCRIPTION(1): Bridge No.120 on -L- (SR 1558, Ebenezer Church Rd.) over Black River
EXISTING BRIDGE
Information from: Field inspection X Microfilm (reel - pos: )
Other (explain)
Bridge No.: 120 Length: 68.8' TotalBents: 5 Bentsin Channel: 3 Bents in Floodplain: 2

Foundation Type: Timber piles

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Abutment scour at both end bent abutment walls.

Interior Bents: None observed

Channe! Bed: None observed

Channel Bank: None observed

EXISTING SCOUR PROTECTION
Type(3): Timber abutment and wing walls.

Extent(4): At both end bents. Five to six feet in height.

Effectiveness(5): Appears effective. Unable to determine if scoured at base of abutment walls.

Obstructions(6): None observed

INSTRUCTIONS
1 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 iab resuits with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none). .

10 Determine the approximate fioodplain 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 efevation (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.
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DESIGN INFORMATION
Channel Bed Material(7): Alluvial, gray and tan-brown, very loose to loose, silty sand (SS-21)

Channel Bank Material(8): Alluvial, gray, soft, sandy silt (SS-43 and ST-1)

Alluvial, gray-black, very soft , sandy clay (§S-10)

Channel Bank Cover(9): Grass, brush and small to large trees

Floodplain Width(10): 1700 +/- feet

Floodplain Cover(11): Grass, brush and small to large trees

Stream is(12): Aggrading Degrading Static X

JiChannel Migration Tendency(13): Southeast

Observations and Other Comments: Numerous repairs to existing bridge. Some piles encased in concrete.

Additional steel piles and cross-bracing have been added.

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENT
B1

190.5

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulics Unit's theoretical scour at elevatton 190.5 feet.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank
Sample No.
Retained #4
Passed #10 See Sheet No. 10,
Passed #40 "Soil Test Results"
Passed #200 oo
Coarse Sand o e
r SS-10
Fine Sand
Sit SS-21
SS5-43
Clay ST-1
LL
Pi
AASHTO
Station
Offset
Depth
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SITE PHOTOGRAPH
Bridge No. 120 on —L— (SR 1558, Ebenezer Church Rd.) over Black River

Looking East towards End Bent 2

SHEET 12
33758.1.1 (B-4543)..
Harnett Co.



