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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

STATE PROJECT_33617.1.11.D. NO.,_B-4276

F.A. PROJECT

BRSTP-73 (5)

COUNTY_STANLY

PROJECT DESCRIPTION BRIDGE *33 OVER
LONG CREEK ON NC 73

SITE DESCRIPTION

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 STATE PROJECT REFERENCE NO. SHEST | ToTdk
N.C, B-4276 1|37
STATE PROJ.NO. F.A.PROJ. NO. DESCRIPTION

33617.1.1 BRSTP-73 (5) P.E.
CONST.

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT,

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

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS,

THE BIDDER OR CONTRACTOR 1S 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 FZASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERIN FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

FOR LETTING

INVESTIGATED BY_C. BRUINSMA
CHECKED BY__G. LANG, P.E.

PERSONNEL__P. ZHANG
C. BRUINSMA

SUBMITTED BY__TIERRA, INC, B. SAWASKA

DATE _SEPTEMBER 7, 2007

R LA LTI
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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

STATE PROJECT NO.
33617.1.1

SHEET NO.
2

TOTAL SHEETS
37

B-4276

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIOERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELOS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TQ COARSE
_UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE, (ALSO

POORLY GRADED)
GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWQ OR MORE SIZES,

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN 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 EQUAL TO OR LESS THAN @.1 FOOT 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 FOLOWS:

ALLUVIUM (ALLUV,) - SOILS WHICH 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,
ARGILLACEQUS ~ APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OTHER

EXTREMELY INDURATED
SAMPLE BREAKS ACROSS GRAINS.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS . d 4
VERY STIFF, GRAY SLTY LA, MOIST WITH ITERSEDOED FINE SMD LUYERS, HEHLY PUTE, 476 ROCK {WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION —— FINE 70 COARSE CRATN ToNEOUS AND VETAORPHIC ROCK THiaT AT WHICH IS 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, KAOLIN, ETC, ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( 857 PASSING *200) (3957 PASSING *200) WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC, CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a3] A-2 a4 [a-5]a6]A7] a1 a2 | A4, 85 COMPRESSIBILITY gglci‘-(Cl(ib‘lchRT)ALLlNE SEDIMENTARY ROCK THAT WOULD YE;:LD s%r OREFL?S:L l‘; rléslreo. RocK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-a|A-1-b) 7 el A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 38 S l INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE,
Bgooo NS MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
Becss QNN CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL B322883823 \ NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (ScEglMENTARY ROCK T I :f‘éLssggggLé TRcock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING siLT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
10 B8 MY GRANULAR| ¢y MUCK, AGANIC. MATERIA GRANULAR  SILT- CLAY 'ROCKS OR CUTS MASSIVE ROCK.
T 4o 130 MXSQ MX SOLS | ¢ons | PEAT ORGANIC L SOILS SOILS QTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATUR NG FROM T
200 |15 xlps mxfie Mx[35 M35 M35 MxBs Mf3e MN[36 MN[36 MN3G MN TRACE OF ORGANIC MATTER 2 - 3% 3- 51 TRACE 1-10% HAMMER IF CRYSTALLINE. ’ o ANGLE AT WHICH & STRATUM L EATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITTLE 10 - 20% ’ ; .
LIOUID LIMIT 4@ MXi41 MN [4D MXH1 MN |48 MX|4] MN [48 MX|41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 28 - 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 INOEX 6 MX NP, he Mxlie Mx 11 MN i1 MN J10 MX 18 MX )11 MN 11 MN LITTLE OR HIGHLY HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE (v, SLL) g?ViT(A:;?s?:Ltlfgo:‘(:;‘wf:ECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
GROUP INDEX [} [} [} Mx 12 Mxfis MxNo Mx] ~ MODERATE RGANIC § FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
am {8 i AMOUNTS OF gous GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE T0 ONE ANDTHER PARALLEL T0 THE FRACTURE.
USUAL TYPES|STONE FRAGS.| - | oy 1y o CLAYEY SILTY | cravey ORGANIC Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING. (sL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR  [GRAVEL AND RAVEL AND SAND SOILS SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
vateriaLs | o |SAND| CGRAVEL L vy __ STATIC WATER LEVEL AFTER_ 24 HOURS.
GEN, RATING MODERATE S;GNII?&%NTR o%Oleogirognggs s:owﬂ glgcomm;loor;sggnogégrsgnéug H%FFECCTS' I: FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO 9 PW R, SATURAT NE OR WATER BEARING STRATA (MOD.) AN KS, M LOSPARS A ULL AN LS , SOMI W CLAY, ROCK HAS PARENT MATERIAL,
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE 0 ER BEARI OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITEC BY
P.LOF A-7-5 < L.L. - 30 :P.I.OF A-7-6 = L.L.- 30 OW SPRING OR SEEPAGE ~ THE STREAM,
1. -7-5 < L.L. :P.IL >L.L. MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LSS OF STRENGTH | FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED J—— (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES °*CLUNK* SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE C°E‘E:g{g%if“ PENETRATION RESISTENCE | COMPRESSIVE STRENGTH 3?:3”3‘?&5“3‘2‘;’;‘;’1"5?]{)" vt o TEST BORING SAMPLE IE_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED,
W-VALUE) (TONS/FIE ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLURED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | cice | o cupLF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VERY LOOSE <a s YMBO! AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME =R
gi:igfk;y LOOSE 410 10 OlL SYMBOL @ S- BULK SAMPLE EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, ITS LATERAL EXTENT.
MATERIAL MEDIUM DENSE 18 T0 30 N/A ARTIFICIAL FILL OTHER THAN 1 Ss- SPLIT SPOON IE._TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 10 50 ROADWAY EMBANKMENTS 'Q" CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNISLE BuT |HMOTTLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 INFERRED SOIL. BOUNDARIES ST- SHELBY TUBE v, 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 @ .25 %‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 10 6.5 =77=77= INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF_TESTED, YIELOS SPT N VALUES ¢ 100 BPF INTERVENING IMPERVIOUS STRATUM,
p - == PIEZOMETER
zgﬁﬂi" Megi‘l’?r__ STIFF ; 18 ?5 2.5 73012 A I:;g,f;[m AT RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
. -
(COHESIVE) VERY STIFF 15 T0 38 21 10 4 TTrre ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR TRIAXIAL SAMPLE scgngso Eor;cgmmnous. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS, SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.D.) - A MEASURE OF ROCK GUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 30 4 257025 O ALSD AN EXAMPLE, ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ggg(m;gggﬁ;ls? OF INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE
TEXTURE OR GRAIN SIZE O~ SPT N-VALU
s e VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 @ 60 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 2.8 .42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HaRo ?gNDgiaggR:;figsngl:xE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay 70 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLOR) «©0B.) (R, SAND SAND ) L) AR - AUGER REFUSAL MED. - MEDIUM MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO 8,25 INCHES DEEP CAN BE ‘ o TRIATED SURFACE THAT RESULTS FROM FRICTIO FAULT OR
' . . (CSE. SO.) (. S0.) - - 8T - BORING TERMINATED PMT - PRESSUREMETER TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK, HAND SPECIMENS CAN BE DETACHED %' OLISHED AND STRIATED SURFACE TH o N ALONG A FALLT O
CL. - CLAY REF. - REFUSAL .
GRAIN MM 305 75 2.0 8.25 .05 2.005 BY MODERATE BLOWS,
. N PT - CONE PENETRATION TEST $D. - SAND, SANDY STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
SIZE N, 12 3 ¢ AN ROOVI R X NCHI P BY .
CSE. - COARSE SL. - SILT, SILTY :ﬁgg’” ERN gg gxggvi?sg ]Sosﬁﬁazcﬁ,'s CTOESPE?EEs f‘lNE:{R';A':gﬁﬁi”’;ﬁngst":;%uo‘;:;'g g?";;e A 140 LB, HAMMER FALLING 38 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTG SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS C.T. - CORING TERMINATED SLL - SLIGHTLY POINT OF & GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
DMT - DILATOMETER TEST TCR - TRICONE REFUSAL * WITH 6@ BLOWS,
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION L voIb RATIO 7 - UNIT WEIGHT 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 DIVIDED BY TOTAL LENGTH
F.- FINE s - DRY UNIT WEIGHT PIECES CAN BE BROKEN BY FINGER PRESSURE ' OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY . 8 i
AT FROM BELOW THE GROUND WATER TABLE FOSS. - FOSSILIFEROUS W - MOISTURE CONTENT VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (S.R.0.0. - A MEASURE OF IROCKR ouRAquRosscmssn BY:
Lt LIOUID LiMIT FRAC, - FRACTURED V. - VERY SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SECMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE
bLASTIC FRAGS. - FRAGMENTS VST - VANE SHEAR TEST FINGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLIO; REQUIRES DRYING TO TOPSOIL (T.8.) - SUREA A NG ORGANIC MATTER,
REE T WET - W ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING 10PSQIL (T.S) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTE
PLASTIC LIM IERM THICKNESS
sl L pLastic umir S povACING To0LS: HAMMER TYPE: TERM SPACING ey IHIFC‘S_ \ ecooc )‘fFE;S BENCH MARK: TBM *2 STAT 2@+7.86 -BL-,10.69 LT,
VERY WIDE MORE THAN 10 FEET
om_| OPTIMUM MOISTURE - MOIST - SOLID: AT OR NEAR OPTIMUM MOISTURE D cLay BT D AUTOMATIC MANUAL WiDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET CHISELED SQUARE ON HEADWALL .
SL.|. SHRINKAGE LIMIT D MOBILE B- MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.16 - 1.5 FEET ELEVATION: 47@.68
T _— X & conminuous FLIGHT AusER cLoSE 0.6 10 1 FEET VERY THINLY BEDDED 2.3 - 816 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . MR o et NOTES:
- DRY - (D) [ es VERY CLOSE LESS THAN .16 FEET L
ATTAIN OPTIMUM MOISTURE -51 D 8 HOLLOW AUGERS D'B THINLY LAMINATED < 0.098 FEET
PLASTICITY 50 ove-ss [ varo Faceo Fincer eirs g TNDURATION
PLASTICITY INDEX D) ORY STRENGTH 4 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LAS [ runc.-carsioe inserTs -
NONPLASTIC 2-5 VERY LOW [ cve-ss0 = — OJ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT ‘ CASING W/ ADVANCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM D N
PORTABLE HOIST P wicone 3°STEEL TEETH [7] rost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: -
HIGH PLASTICITY 26 OR MORE HIGH —— MODERATELY INDURATED
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR 4 D TRICONE * TUNG.-CARB, D HAND AUGER
OTHER  CME 75 [ sowome oo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) 2N CORE 8IT [ vane sveen Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] omen [] omer 0 SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

REVISED ©9/15/00
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Z W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

BORELOG REPORT
PROJECT NO 33617.1.1 ‘ ID. B-4276 } COUNTY - STANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEKON NC 73 GROUND WTR (ft
BORING NO. EB1A STATION 18+93 OFFSET 17ftLT ALIGNMENT -L- 0 HR. 6.1
COLLAR ELEV. 470.7 ft TOTAL DEPTH 24.8 ft NORTHING 588,134 EASTING 1,630,988 24 HR. 10.5

DRILL MACHINE CME-75

DRILL METHOD H.S. Augers

HAMMER TYPE Manual

START DATE 07/13/07

COMP. DATE 07/13/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 23.5 ft

ELEV | DEPTH

BLOW COUNT

() ® | osft | 05t

§ Il

BLOWS PER FOOT
o5t | [0 25 50

75

i

savp. |V /] L

o}
NO.

100 Mol| G

ELEV. (ft)

SOIL AND ROCK DESCRIPTION
DEPTH (ft

475 |

GROUND SURFACE 0.0

4697 L 10

Tt
©
wm

46727 35

46471 6.0

ROADWAY EMBANKMENT
RED AND BROWN, STIFF, SANDY SILT CLAY
(A-7-5) WITH ROCK FRAG. (UP TO 1" DIA.) 3.0

<]z =

ROADWAY EMBANKMENT
BROWN, MED. STIFF, CLAYEY SANDY SILT__ 65

85

13.5

10 P T

SS-113

=2
X

\ (A-4) WITH ROCK FRAG. (UP TO 1" DIA.) /
ROADWAY EMBANKMENT

11 6

3 P " N "
t—t—t—t—f—t—t—t—t——rT

185

CLAY (A-7-6) WITH ROCK FRAG. (UP TO 1'

RED AND BROWN, SOFT, SANDY SILTY
\ DIA)

11.0

23.5

"
1t

24.7 | 60/1

91/.5

o -g.—.—-'.-\

L
1

™-100/1.09

BROWN, MED. DENSE, SANDY SILTY

ROADWAY EMBANKMENT
GRAVEL (A-1-a)

ALLUVIAL 6.0
BLUE AND GRAY, STIFF, SANDY GRAVELL

SILT (A-4) (GRAVEL UP TO 2" DIA.)
ALLUVIAL

WEATHERED ROCK

BLUE-GRAY, META-ARGILLITE 25

GRAY, MED. STIFF, SANDY SILTY CLAY —18:6
A6 :

© 6019

NON-CRYSTALLINE ROCK 24.8

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07
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\ BLUE-GRAY, META-ARGILLITE
Boring Terminated at Elevation 445.9 ft ON
NCR: BLUE GRAY, META-ARGILLITE

SPT REFUSAL AT ELEV. 447.2 FT.
AUGER REFUSAL AT ELEV. 4459 FT.

.

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET |g

PROJECT NO 33617.1.1

| 0. B-4276

[CoUNTY STANLY

l GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73

GROUND WTR (ft

BORING NO. EB1B

STATION 18+93

OFFSET 10ftRT

ALIGNMENT -L-

0 HR. 10.0

COLLARELEV. 4710t

TOTAL DEPTH 22.0 ft

NORTHING 588,110

EASTING 1,630,976

24 HRBACKFILL

DRILL MACHINE CME-75

DRILL METHOD Wash Boring

HAMMER TYPE Manual

| START DATE 07/10/07

COMP. DATE 07/10/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv DE(ff)T H v 0 SOIL AND ROCK DESCRIPTION
05ft | 05ft | 0.5f | |0 i 0 75 100 | NO. |/Moll G| Etev.im) DEPTH (tt
475 |
T ™ 4710 GROUND SURFACE 0.0
46064 14 T ROADWAY EMBANKMENT
T 3 7 3 ) ssol w HF RED AND BROWN, LOOSE TO V. LOOSE,
4675+ 35 . Lt CLAYEY SILTY SAND (A-2-4) WITH ROCK
T 3 7 3 1. | FRAG. (UP TO 1" DIA.)
1 ’ *Q . W e
4650 T 6.0 e
46251 85 ’ ! 1 ‘2 : W T ssa0 8.0
B 3 3 ) 1 w7 |- ROADWAY EMBANKMENT
1 »7 WL BLUE, GRAY AND BROWN, MED. STIFF,
I / L 4600 CLAYEY SANDY SILT (A-4) WITH ROCK __11.0
T I - B FRAG. (UP TO 1" DIA.)
4575 1 135 i NG ALLUVIAL
1 2 1 2 | e3 ss3 | 34% Q BROWN, SOFT, SANDY SILTY CLAY (A-6)
= 1 .
4525 1 185 "{_____,__________________ \“ 453.0 180
T 78 {272 . o1 WEATHERED ROCK
1 - "100/.78 BLUE AND GRAY, META-ARGILLITE
449.07T 220 M2 4400 ) 220
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Boring Terminated at Elevation 449.0 ft ON
- NCR: BLUE GRAY, META-ARGILLITE

TRICONE AND CASING REFUSAL AT ELEV.
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LL¥ BORELOG REPORT

Z W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECT NO. 33617.1.1 iID. B-4276 l

COUNTY STANLY

| GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC.73 GROUND WTR (ft
BORING NO. B1A STATION 19+67 OFFSET OftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 456.7 ft TOTAL DEPTH 31.8ft NORTHING 588,093 EASTING 1,631,050 24 HR. N/A

DRILL MACHINE CME-75 DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 07/16/07 COMP. DATE 07/16/07

SURFACE WATER DEPTH 8.2t

DEPTH TO ROCK 4.5 ft

ELEV | DEPTH BLOW COUNT BLOWS PER FOOT
® | ® | os| o5t | o5k |0 25 50 75

1 1 !

SAMP. L
o}

100 NO. Glhemvm — — — — T T T GERTH

SOIL AND ROCK DESCRIPTION

460 |

456.7

WATER SURFACE (07/16/07)
GROUND SURFACE 0.0

4522 T 45

| P SRR SRR A

60/.1

4515 A 52 N1
100/.3

ALLUVIAL
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(A-5) WITH MOD. ORGANICS 35
BOULDERS (A-1-a) (ASSUMED UP T0 0.5\ 45/
NON-CRYSTALLINE ROCK ,\
NON-CRYSTALLINE ROCK
BLUE GRAY, SLI. WEATH., MOD TO MED.
THICKLY TO THINLY LAMINATED,
INDURATED TO EXTREMELY INDURATED

ALLUVIAL
BLUE AND GRAY, META-ARGILLITE
HARD, V. CLOSE TO MOD. CLOSELY FRAC,,
META-ARGILLITE

31.8
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NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07
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Boring Terminated at Elevation 424.9 ft IN
: NCR: META-ARGILLITE

SPT REFUSAL AT ELEV. 452.2 FT.
TRICONE REFUSAL AT ELEV. 451.2 FT.
BORING MOVED 4 FT UPSTATION TO
REINFORCEMENT DUE TO
REINFORCEMENT BEAM

@' [1¥ CORE BORING REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET “

PROJECT NO. 33617.1.1

| 0. B-4276 | counTY STANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft)
| BORING NO. B1A STATION 19+67 OFFSET OftLT ALIGNMENT -L- OHR.  N/A
COLLAR ELEV. 456.7 ft TOTAL DEPTH 318 ft NORTHING 588,093 EASTING 1,631,050 24HR.  N/A

| DRILL MACHINE CME-75

DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 07/16/07 COMP. DATE 07/16/07

SURFACE WATER DEPTH 8.2ft

DEPTH TO ROCK 4.5 ft

7-049.GPJ NC_DOT.GDT 9/6/07

NCDOT CORE SINGLE 0

CORE SIZE NQ TOTAL RUN 26.3 ft DRILLER T. WARREN
DRILL RUN STRATA
E(‘;gv D*%g)T H Fif‘{)” RATE R(?)l R(?)D SAMP. RECIRADT o DESCRIPTION AND REMARKS
(Minfft) | % : % % | G| ELEV.(f) DEPTH (#
4512 | Begin Coring @ 5.5 ft
181 B2 [ 13 ] 300 [(1.3)](0.0) 451.2 NON-CRYSTALLINE ROCK 55
T 5.0 N0:20/0.34100%A 0% BLUE GRAY, SLi. WEATH., MOD TO MED. HARD, V. CLOSE TO MOD.
T %ggg (5.0) | (0.8) CLOSELY FRAC., THICKLY TO THINLY LAMINATED, INDURATED TO
1 : 100%| 16% EXTREMELY INDURATED META-ARGILLITE
8 »
4449 1 118 310
1 50 | 2:00 [(5.0)](21)
1 3:17  1100%] 42% | RS-1
1 2:40 —
4 2:53
4309 1 16.8 3:48
1 50 | 132 |(5.0)](1.9)
i 2:37  |100%| 38%
4 2:30
1 3:10
4349 1 218 4:00
1 50 | 1:50 |(5.0)](2.4)
1 2:30  {100%]| 48%
1 3:00
4 2:30
42991 268 245
i) 50| 300 [(5.0)](3.6)
3:00 |100%| 72%
AN 2:32 .
1 3:15
4249 1 31.8 3:00 424.9

31.8)
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Boring Terminated at Elevation 424.9 ft IN NCR: META-ARGILLITE

SPT REFUSAL AT ELEV. 452.2 FT.
TRICONE REFUSAL AT ELEV. 451.2 FT.
BORING MOVED 4 FT UPSTATION TO REINFORCEMENT DUE TO
REINFORCEMENT BEAM




Boring B1A, Box 2 of 2, 24.1 feet to 31.8 feet.

SCALE 1:40 (17=4”

ROCK CORE PHOTOGRAPHS

BRIDGE # 33 OVER LONG CREEK ON NC 73
STANLY CO., NC
NCDOT PROJECT #: 33617.1.1
TIP #: B-4276

TIERRA, INC.
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 871-0803
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(- NCDOT GEOTECHNICAL ENGINEERING UNIT
| 1¥ BORELOG REPORT

SHEET

PROJECT NO. 33617.1.1

| 0. B-4276 | COUNTY STANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft)
BORING NO. B1B STATION 19+66 OFFSET 36ftRT ALIGNMENT -L- 0OHR.  NA
COLLAR ELEV. 4612 ft TOTAL DEPTH 32.0 t 'NORTHING 588,054 EASTING 1,631,030 24HR.  NA

DRILL MACHINE CME-45B

DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 06/27/07

COMP. DATE 06/28/07

SURFACE WATER DEPTH 3.0ft

DEPTH TO ROCK 12.0 ft

ELEV | DEPTH

BLOW COUNT

BLOWS PER FOOT

® ® | osft | 05t

o5ft | |0 25 50 75

savp | /1 L

100 0

; NO. I/Mmoll G | ELEV.(fy

SOIL AND ROCK DESCRIPTION
DEPTH (ft

465 |

0.0

S
[+
pes
N

- —-- -WATER SURFACE (06/27/07} - — -+ —-- — -~ -

GROUND SURFACE 0.0

WOH | WOH

4571 1 41

SS-4 | 80%

WO cto‘ —

4521 T 9.1

50 | 50/.2
12.0

I

©

M)
Al
=ttt

60/<.1

et
t—t—tt—t—t11
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t—t—t

LANEL AN B L

ALLUVIAL .
BROWN AND TAN, V. SOFT TO SOFT, SILTY
CLAY (A-7-6) WITH LITTLE ORGANIC
MATTER

7.0

ALLUVIAL
BROWN AND TAN, V. LOOSE, SAND (A-1-b) 9.0
WITH LITTLE ORGANICS

" 100079

- -e0/<A®

WEATHERED ROCK

BLUE-GRAY, META-ARGILLITE 120

=

NON-CRYSTALLINE ROCK
BLUE-GRAY, SLI. WEATH., MOD. HARD TO
MED. HARD, V. CLOSE TOMOD. CLOSE
FRAC., THICKLY LAMINATED, EXTREMELY
INDURATED, META-ARGILLITE

32.0
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ottt t—t——prd—t—tp———+

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07
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Boring Terminated at Elevation 429.2 ft IN
NCR: META-ARGILLITE

TRICONE AND SPT REFUSAL AT ELEV.
449.2

BORING MOVED 5 FT UPSTATION AND 7FT
'SOUTH DUE TO OVERHEAD UTILTIES

NCDOT CORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ CORE BORING REPORT

SHEET la

PROJECT NO. 33617.1.1

|10, B-4276 | county sTanLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. B1B STATION 19+66 OFFSET 36ft RT ALIGNMENT -L- 0HR.  NA
COLLAR ELEV. 461.2 ft | TOTAL DEPTH 32.0ft NORTHING 588,054 EASTING 1,631,030 24HR.  NAA

DRILL MACHINE CME-45B

| DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 06/27/07

COMP. DATE 06/28/07

SURFACE WATER DEPTH 3.0ft DEPTH TO ROCK 12.0 ft

CORE SIZE NQ

TOTAL RUN 20.0 ft

DRILLER D. WHITE

I RUN STRATA '
E(LﬁFSV D‘if':)T H R(f‘f)N RATE REC.| RaD| SENP. TREC I'RAD 3 DESCRIPTION AND REMARKS

| i) | G | G SRR 1 G| ELEV.¢ft) DEPTH (ft
4492 | ‘ Begin Coring @ 12.0 ft
49927 120 130 [ 345007 (29) ] (1.8) (19.7) 4492 . NON-CRYSTALLINE ROCK 12.0

T NEAN0:T | 97% | 60% 99% BLUE-GRAY, SLI. WEATH., MOD. HARD TO MED. HARD, V. CLOSE TO MOD.
4462 T 150 530 CLOSE FRAC., THICKLY LAMINATED, EXTREMELY INDURATED,

T 20 | 230 [0)[(1.0) META-ARGILLITE
444271 170 - 3-315&30.3 100%) 50%

1 - : (4.8) | (2.8)

Ik —5“45—-5:00 96% | 56%

1 6:00
439277 220 430

T 50 \_500 A (5.0)] (1.3)

1 553 [100%| 26%

5:35

+ 5111
43427 27.0 g2

] 50 | 547 |(5.0)] (3.4

1 5:00 [100%]| 68%

1 6:00

3:55

429.27T 320 6:50 32.0
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Boring Terminated at Elevation 429.2 ft IN NCR: META-ARGILLITE

TRICONE AND SPT REFUSAL AT ELEV. 449.2
BORING MOVED 5 FT UPSTATION AND 7FT SOUTH DUE TO OVERHEAD
UTILTIES
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0.0° 0.5

Lo

{

1.5°

I

2.0°

l

Boring B1B, Box 1

of 3, 12.0 feet to 22.0 feet.

0.0°

0.5 1. 1.5 2.0

Boring B1B, Box 2 of 3, 22.0 feet to 31.2 feet.

SCALE 1:40 (17=4”

ROCK CORE PHOTOGRAPHS

BRIDGE # 33 OVER LONG CREEK ON NC 73
STANLY CO., NC
NCDOT PROJECT #: 33617.1.1
TIP #:B-4276

TIERRA, INC.
T 2736 ROWLAND RD.
IERRA RALEIGH. NC 27615
GuGrmemcAY « MATRIAL PHONE (919) 871-0800
FAX (919) 871-0803




0.0

0.5° 1.0° 1.5

2.0

Boring B1B, Box 3 of 3, 31.2 feet to 32.0 feet.

SCALE 1:40 (17=4”)

ROCK CORE PHOTOGRAPHS

BRIDGE # 33 OVER LONG CREEK ON NC 73
STANLY CO., NC
NCDOT PROJECT #: 33617.1.1
TIP #: B-4276

TIERRA, INC.
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 8710803

5



| L¥ BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECT NO. 33617.1.1 | ID. B-4276 \

COUNTY STANLY

‘ GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. B2A STATION 20+33 OFFSET OftLT » ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 458.2 ft TOTAL DEPTH 23.5 ft NORTHING 588,063 EASTING 1,631,109 24 HR. N/A

DRILL MACHINE CME-75 DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 07/12/07 COMP. DATE 07/12/07

SURFACE WATER DEPTH 6.5ft

DEPTH TO ROCK 7.9 ft

ELEV | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v é SOIL AND ROCK DESCRIPTION
() ) | osrt | osft | 056 | |0 25 50 75 100| | NO. LAY 6 Fepvmy—m i m e —DEPTH IR

460 | B

4582 T 0.0 - 458.2 WATER SURFACE (07/12/07) 04
T 2 3 3 *é ) w i ALLUVIAL
1 150 N BROWN, MED. STIFF, SANDY SILTY CLAY

45491 33 [ ST 4553 (A-7-6) 29
4 6 8 12 . e .. SS-5 | 19% . ALLUVIAL
I 820 b Bkl AP ° 4832 _ B UE, GRAY AND BROWN, V. STIFF, SANDY—30
1 CLAYEY SILT (A-4) WITH GRAVEL (UP TO 1

45031 7.9 I 4503 DIA.) 79

i 60/0.0 60/09 WEATHERED ROCK

| e

PN
1

4347

\

BLUE AND GRAY, META-ARGILLITE

NON-CRYSTALLINE ROCK
BLUE GRAY, V. SLI. WEATH. TO FRESH,

MOD. HARD TO HARD, V. CLOSE TO MOD.
CLOSE. FRAC., THINLY LAMINATED TO
THINLY BEDDED, EXTREMELY INDURATED,
META-ARGILLITE

PURITSUTU BNV W WY TS U WY U T
et t—p—t—tt—t—t—t—t—-—+t

PR Y B
L

| SRR AT W WY VAT SO YN U1
ettt =ttt

PR T S
T

PR U JY S N
-t t

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

IIIll!lll‘ll‘lI\{lll.llilIl[l‘lllllllllllllllllllllIIIII

Boring Terminated at Elevation 434.7 ft IN
NCR: META-ARGILLITE

TRICONE REFUSAL AT ELEV. 450.3 FT.
BORING MOVED 3 FT UPSTATION DUE TO
ACCESS.

NCDOT CORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

._ ™ NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ CORE BORING REPORT

SHEET[§

PROJECT NO. 33617.1.1

| 1. B-4276

| county stanLy | GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. B2A STATION 20+33 OFFSET OoftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEYV. 4582 ft TOTAL DEPTH 23.5ft |NORTHING 588,063 EASTING 1,631,109 24 HR. N/A

DRILL MACHINE CME-75

DRILL METHOD Wash Boring

HAMMER TYPE Manual

1 START DATE 07/12/07

COMP. DATE 07/12/07

SURFACE WATER DEPTH 6.5ft DEPTH TO ROCK 7.9 ft

PR
Tttt

PRI Y P I "
+— -ttt

PERTTRTTANN ST P
ettt pt—t—t—t

1 N N
y

bt USRS SO0 JE ST T S TN Y S
-ttt

PO ST IO ¢
$ t—t—t

it
=t

CORE SIZE NQ TOTAL RUN 15.6 ft DRILLER T. WARREN
! RUN T STRATA
E{;SV fot')T” R%“ BATE REC. [ RaD SRMP. | Rec.TRaD 6 DESCRIPTION AND REMARKS
¢ Minfft) | o | % R R R DEPTH (ft
450.3 Begin Coring @ 7.9 ft
4503791706 1 1:10/0.6 | (0.6) | (0.0) 450.3 NON-CRYSTALLINE ROCK 7.9
5.0 | 1:10/0.6 Moo%f\ 0% | BLUE GRAY, V. SLI. WEATH. TO FRESH, MOD. HARD TO HARD, V. CLOSE
T -N—ﬁ‘w—1.44 B0Y| 37 TO MOD. CLOSE. FRAC., THINLY LAMINATED TO THINLY BEDDED,
L 2123 |100%]| 74% EXTREMELY INDURATED, META-ARGILLITE
44471 135 219
¥ 50 \ 225 1(60)]@2)
g 1:40 |100%| 84%
+ 1:30
439.7-1 185 :
T 50 500 GO [ G2
R 3:00 |100%| 64%
p 2:30
4 2:42
43471 235 2:50

23.5

(llYl(ll‘ll!l!lIlllll'll|l‘llls[llllltlxlll|llllllllllll]xll)lllll

Boring Terminated at Elevation 434.7 ft IN NCR: META-ARGILLITE

TRICONE REFUSAL AT ELEV. 450.3 FT.
BORING MOVED 3 FT UPSTATION DUE TO ACCESS.




Boring B2A, Box 1 of 1, 7.9 feet to 23.5 feet.

SCALE 1:40 (17=4"

ROCK CORE PHOTOGRAPHS

BRIDGE # 33 OVER LONG CREEK ON NC 73
STANLY CO., NC
NCDOT PROJECT #: 33617.1.1
TIP #: B-4276

TIERRA, INC.
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 871-0803




(=™ NCDOT GEOTECHNICAL ENGINEERING UNIT
L 1¥ BORELOG REPORT

SHEET

PROJECT NO. 33617.1.1

|iD. B4276

| county sTanLy | GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ONNC 73 | GROUND WTR (ft)
BORING NO. B2B STATION 20+28 OFFSET 23ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 4559 ft TOTAL DEPTH 21.6ft NORTHING 588,036 EASTING 1,631,090 24 HR. N/A

DRILL MACHINE CME-45B

DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 06/28/07

COMP. DATE 06/28/07

SURFACE WATER DEPTH 8.6ft DEPTH TO ROCK 3.8 ft

L .
ELEV | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v
o SOIL AND ROCK DESCRIPTION
(ft) ® | ost | os5ft | 05ft | |0 25 50 75 100 | NO. Gl BBV ) — i m e im —DEPTH ét
460 | -
T . WATER SURFACE (06/28/07)
4559 1 0.0 | 4559 GROUND SURFACE 0.0
T WOH | WOH | WOH | &, w L ALLUVIAL
K ‘ . N BROWN, V. SOFT, SILTY CLAY (A-7-6) WITH
1 L N LITTLE ORGANIC MATTER (WOOD FROM
4520 39 SIS PSR RPN NP | e 4521 32TO 38 FT.) s
e A R NON-CRYSTALLINE ROCK
- 60/<.1 L4511/ \ BLUE-GRAY, META ARGILLITE / e

1t

MY . "
-ttt

N ot
=Tttt

NON-CRYSTALLINE ROCK
BLUE GRAY, SLI. WEATH, MOD. HARD, V.
CLOSE. TO MOD. CLOSE FRACT., THINLY
TO THICKLY LAMINATED EXTREMELY

RS-2 INDURATED META-ARGILLITE
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NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

Boring Terminated at Elevation 434.3 ft IN
NCR: BLUE GRAY, META-ARGILLITE

SPT REFUSAL AT ELEV. 452.0 FT.
TRICONE REFUSAL AT ELEV. 451.1 FT.
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s PTEUEIN DUIUN SUNTUE VR SN SO SOU U SO SO W |
pempprert—p—t—tp—tp—tp—t——t——t— - t— 1

" M|
=ttt

b
=ttt

FRTU ST S S ST UUN ST
Htpee—t—t—t—t——+————+

"

PR
t——tpp—t

NCDOT CORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

(- NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET (3
PROJECT NO. 3361711 -|ID. B-4276 | COUNTY STANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (it
BORING NO. B2B STATION 20+28 OFFSET 23ft RT ALIGNMENT -L- OHR.  NA
COLLAR ELEV. 4559 ft TOTAL DEPTH 21.6 ft NORTHING 588,036 EASTING 1,631,090 24HR.  NA
DRILL MACHINE CME-458 DRILL METHOD Wash Boring HAMMER TYPE Manual
START DATE 06/28/07 COMP. DATE 06/28/07 SURFACE WATER DEPTH 8.6ft DEPTH TO ROCK 3.8 ft
CORE SIZE NQ TOTAL RUN 16.8 ft DRILLER D.WHITE
RUN STRATA
ELEV | DEFTH] RON RATE REC.[ ROD| SAMP. I'REC.TRAD ) o DESCRIPTION AND REMARKS
® ® ] @ | iy | G | D 1R 1@ lel mevm DEPTH (ft
451.1 Begin Coring @ 4.8 ft
SUTT 48 |18 [200008 | (1:8)| (1.2) (16.6) REE NON-CRYSTALLINE ROCK a8

44937 66 290008 1100%/, 67% 99% - BLUE GRAY, SLI. WEATH, MOD. HARD, V. CLOSE. TO MOD. CLOSE FRACT,,
aa78] s1 | 15 WO A 06 THINLY TO THICKLY LAMINATED EXTREMELY INDURATED META-ARGILLITE

I 35 | 545 93% \ 40%

+ \3:00/0.5/ 3 5) | (2.6
4443 116 200005 | 100%| 74% |—=

T 16 | 415 f(16)](0.7) M=
4427 4+ 13.2 6:15 o

+ 71215 100%) 44%
4131 1ap | 14 289061 1 3) | 0.7)
43937 166 |~ || 130/0.4)|98% | 50%

I 50 1300106 | (oo h %)

I 500 | (5.0)| (4.1)
434.3T 216 356 |100%)| 82% —434.3 216

lll]lillIllll‘lollIlt!llllllll'll'llllllllllllll[llvl‘lllllll‘ll

Boring Terminated at Elevation 434.3 ft IN NCR: BLUE GRAY, META-ARGILLITE

SPT REFUSAL AT ELEV. 452.0 FT.
TRICONE REFUSAL AT ELEV. 451.1 FT.




0.0°

0.5° Lo’ 1.5’ 2.0 0.0° 0.5 L. 1.5 2.00

Boring B2B, Box 1 of 2, 4.8 feet to 13.2 feet. Boring B2B, Box 2 of 2, 13.2 feet to 21.6 feet.

SCALE 1:40 (17=4")

ROCK CORE PHOTOGRAPHS

BRIDGE # 33 OVER LONG CREEK ON NC 73
STANLY CO., NC
NCDOT PROJECT #: 33617.1.1
TIP #: B-4276

TIERRA, INC,
2736 ROWLAND RD,
TIERRA  Fimarveoen

GRGTECHICAL « MATERIALS PHONE (919) 871-0800

. FAX (919) 871-0803

(9



Z W NCDOT GEOTECHNICAL ENGINEERING UNIT
| 1¥ BORELOG REPORT

SHEET

PROJECT NO. 33617.1.1

|ID. B-4276

| COUNTY STANLY

l GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ONNC 73 GROUND WTR (ft
BORING NO. EB2A STATION 20+98 OFFSET 14ftLT ALIGNMENT -L- 0 HR. 15.7
COLLAR ELEV. 470.2 ft TOTAL DEPTH 23.2 ft NORTHING 588,038 EASTING 1,631,170 24 HR. 13.0

DRILL MACHINE CME-75

DRILL METHOD H.S. Augers

HAMMER TYPE Manual

START DATE 07/10/07

COMP. DATE 07/12/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

BLOWS PER FOOT SAMP. L

E.';tEV DEf‘:TH BLOW COUNT v o) SOIL AND ROCK DESCRIPTION
® | @ | osit| osft| osit||0 25 50 75 100 | NO. /Mol 6 | Elev.m DEPTH (i
475 | n

+ F 4702 GROUND SURFACE 0.0
4692 T 1.0 T T ROADWAY EMBANKMENT

T 7 1 10 R ss6| D [T BROWN AND GRAY, MED. DENSE, SILTY

i c & Ky SAND (A-2-4) WITH ROCK FRAG. (UP TO 1"
466.3 T 3.9 O ey DIA.)
sat 6o |2 MM 28 D L seas 57

S e 5 5 3 N R B N ROADWAY EMBANKMENT

4 . }14 N BROWN, STIFF TO MED. STIFF, SILTY
461.7 + 85 gy g SANDY CLAY (A-7-5) WITH ROCK FRAG. (UP

1 yy 5 3 95 - w LY TO1"DIA.)

-T v LN 459.2 11.0

T A ALLUVIAL

T Ty \ 4 BROWN, STIFF, CLAYEY SANDY SILT (A-4)
4563 T 139 h

1 415 6 |l _an W

. R R DA S 4532 17.0
5171 185 T T T T T i WEATHERED ROCK

: : BROWN AND BLUE-GRAY, META-ARGILLITE

+ 42 58/.4 100/.9®

4470 T 232 = 4470 232
60/0 60/0 Boring Terminated at Elevation 447.0 ft IN

Logt
it

deedocd — bl
-ttt =ttt =ttt

—+

NI ST
T

PR
=ttt
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NCR: BLUE GRAY, META-ARGILLITE

AUGER REFUSAL AND SPT REFUSAL AT
ELEV. 4470 FT.

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
Ll# BORELOG REPORT

| PROJECT NO. 33617.1.1

| ID. B-4276 | counTy sTANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. EB2B STATION 20+98 OFFSET '11ftRT ALIGNMENT -L- OHR. 95
COLLAR ELEV. 4705 ft TOTAL DEPTH 19.0 ft NORTHING 588,015 EASTING 1,631,158 24 HRBACKFILL

DRILL MACHINE CME-75

DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 07/13/07

COMP. DATE 07/13/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

PRRRTRETINS N ON VN YOO W O
1ttt t

PRI T W
t
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-ttt

4
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=ttt

PRRTSR T TS Y
t
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BLOW COUNT BLOWS PER FOOT SAMP. L
E(‘;tE)V D'iff)T H o 25 5 s 10 v o SOIL AND ROCK DESCRIPTION
0.5ft | 0.5 | 0.5ft ; ! . 01| NO. /Mol G | eLev.m) DEPTH (f
415 | -
1 L 4705 GROUND SURFACE 0.9
- T WS ROADWAY EMBANKMENT
wrsl 27 P N BROWN, MED. STIFF, SILTY SANDY CLAY
84 2. Ce A-6) WITH ROCK FRAG. (OP TO 0.5" DIA.
] a1 2 | 3 lqs‘ - SS7 | 18% [N *-8) ( )
ws50T 55 N LN 4655 50
3 ' 7 5 5 C ROADWAY EMBANKMENT
+ - W12- $8-8 L BROWN, STIFF, CLAYEY SANDY SILT (A-4)
w17l 88 SRR L WITH ROCK FRAG. (UP TO 1" DIA.) 85
o 5 5 3 : :! e \ BOULDER FROM 7.9 TO 8.5 FT 1
I @12 ALLUVIAL
! Y L. BROWN AND GRAY, V. STIFF, CLAYEY
w10t 135 ‘ \\ o SANDY SILT (A-4)
1 70 1] 8| N
4 ) S~ = =
T <o |
4520 T 185 TSN 18.9
i WEATHERED ROCK
4515 A_190 ._..__1&‘3/’64 1003 BROWN AND BLUE GRAY, META-ARGILLITA 190/

ltll!l(l!llIll|lIlllllll‘lllllllll‘llll'llll]llIlllllll

Boring Terminated at Elevation 451.5 ft ON
NCR: BLUE GRAY, META-ARGILLITE

TRICONE AND SPT REFUSAL AT ELEV.
4516 FT.

SHEET w
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2736 ROWLAND ROAD, RALEIGH, NORTH CAROLINA 27615
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TIERRA,INC. ~ 213ROWLANDRD. RALEIGH, NORTH CAROLINA 27615 TIERRA, INC. 2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615
BRIDGE #33 OVER LONG CREEK ON NC 73

STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.L.P. No: B-4276

BRIDGE #33 OVER LONG CREEK ON NC 73

STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.L.P. No: B-4276

GRAIN SIZE DISTRIBUTION CURVE

PERCENT PASSING

[PERCENT PASSING

AASHTO M-145 Classification of Soil for Engineering Purposes

Gravel <3"and >#10 Coarse Sand < #10 and > #60 Cu=D60/D10 Gravel <3"and > #10 Coaree Sand <#10 and > #60 Cu=Do0 /D10
Fine Sand < #60 and > #200 Cc =(D30)*2/ (D10 x D60) i -

Fine Sand <#60 and > #200 |- Cc =(D30)*2 / (D10 x D60)

AASHTO M-145 Classification of Soil for Engineering Purposes

BORING #: EB1B SAMPLE #: §S8-3 DEPTH: 13.5-15.0 BORING #: B1B SAMPLE #: SS-4 DEPTH: 0.0-1.5

BROWN SANDY SILTY CLAY (A-6)

BROWN AND TAN SILTY CLAY (A-7-6) W/ LITTLE ORG. MATTER

% PASSING #200 SIEVE: 86%
NATURAL MOISTURE CONTENT = 33.6%

% PASSING #200 SIEVE: 94%
NATURAL MOISTURE CONTENT = 80.2%

LIQUID LIMIT 38 LIQUID LIMIT 44
PLASTIC LIMIT 23 PLASTIC LIMIT 27
PLASTIC INDEX 15 PLASTIC INDEX 17




3
TIERRA, INC.

2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615

2736 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615

BRIDGE #33 OVER LONG CREEK ON NC 73 BRIDGE #33 OVER LONG CREEK ON NC 73

STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.L.P. No: B-4276

STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.I.P. No: B-4276

PERCENT PASSING

PERCENT PASSING

AASHTO M-145 Classification of Soil for Engineering Purposes AASHTO M-145 Classification of Soil for Engineering Purposes

Gravel <3"and > #10

Coarse Sand

< #10 and > #60

Cu=D60/D10

Fine Sand

< #60 and > #200

Cc = (D30)*2 / (D10 x D60)

BORING #: B2A

DEPTH:

SAMPLE #: $8-5 3.3-438

BLUE-GRAY AND BROWN SNDAY CLAYEY SILT (A-4) W/ GRAVEL

% PASSING #200 SIEVE: 55%
NATURAL MOISTURE CONTENT = 19.3%

Gravel

<3"and > #10

Coarse Sand

<#10 and > #60

Cu=D60/D10

BORING #:

DET-1 SAMPLE #:

Fine Sand

$8-9

<#60 and > #200

DEPTH:

Cec = (D30)2 / (D10 x D60)

6.5-8.0

GRAY AND TAN SANDY CLAYEY SILT (A-4)

% PASSING #200 SIEVE: 74%
NATURAL MOISTURE CONTENT = 23.0%

LIQUID LIMIT . 31 LIQUID LIMIT 28
PLASTIC LIMIT 21 PLASTIC LIMIT 24
PLASTIC INDEX 10 PLASTIC INDEX 4
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TIERRA, INC. o “ o ’ R ,273§ ROV\.ILAND RD. RAL:EIGH,' NQRTH:‘CAR‘O‘LI‘NA 27615 | TIERRA, INC. 2,7v36>;ROWLA‘ND'RD. RALElGH, NCRTH CARQLINA 27615
BRIDGE #33 OVER LONG CREEK ON NC 73 : BRIDGE #33 OVER LONG CREEK ON NC 73
STANLY COUNTY . STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.L.P. No: B-4276 NCDOT Project No: 33617.1,1 - T.L.LP. No: B-4276

GRAIN SIZE DISTRIBUTION CURVE

lGRAIN SIZE DISTRIBUTION CURVE'

PERCENT PASSING

PERCENT PASSING

SHTO M-145 Classification of Soil for Engineering Purposes AASHTO M-145 Classification of Soil for Engineering Purposes
Gravel <3"and > #10 Coarse Sand <#10 and > #60 Cu =D60/D10 Gravel <3"and >#10 Coarse Sand <#10 and > #60 Cu=D60/D10
Fine Sand < #60 and > #200 Cc = (D30)*2 / (D10 x D&0) Fine Sand < #60 and > #200 Cc = (D30)*2 / (D10 x D60)
BORING #: DET-2 SAMPLE #: $S8-10 DEPTH: 05-1.6 BORING #: DET-3 SAMPLE #: $S-11 DEPTH: 0.0-1.5
BROWN SILTY SAND (A-1-b) W/ GRAVEL BROWN CLAYEY SILT (A-4)
% PASSING #200 SIEVE: 22% , % PASSING #200 SIEVE: 76%
NATURAL MOISTURE CONTENT = N/A NATURAL MOISTURE CONTENT = 35.0%

LIQUID LIMIT , 17 : LIQUID LI-MIT 24
PLASTIC LIMIT - : E : PLASTIC LIMIT 19
PLASTIC INDEX NP PLASTIC INDEX 5




TIERRA, INC © 2736 ROWLAND RD: RALEIGH, NORTH CAROLINA 27615
BRIDGE #33 OVER LONG CREEK ON NC 73

STANLY COUNTY
NCDOT Project No: 33617.1.1 - T.L.P. No: B-4276

GRAIN SIZE DISTRIBUTION CURVE

PERCENT PASSING

AASHTO M-145 Classification of Soil for Engineering Purposes

Gravel

<3"and > #10

Coarse Sand

< #10 and > #60

Cu=D60/D10

BORING #:

DET-3 SAMPLE #:

Fine Sand

$8-12

< #60 and > #200

DEPTH:

Cc = (D30)*2 / (D10 x D60)

714-7.7

BLUE-GRAY SAND W/ GRAVEL (A-1-a)

% PASSING #200 SIEVE: 10%
NATURAL MOISTURE CONTENT = N/A

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




NorTH CAROLINA DEPARTMENT or TRANSPORTATION

SHEeT A6

FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS:  33617.1.1  TIP: B-4276 COUNTY: STANLY
DESCRIPTION(1): BR. NO. 33 OVER LONG CREEK ON NC 73
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )

Other (explain) HYDRO REPORT

Foundation Type: CAP ON PILES WITH H-PILE REINFORCEMENT. CONCRETE ABUTMENTS

Bridge No.: 33 Length: 130 TotalBents: 6 Bentsin Channel: 4 Bents in Floodplain: 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: NONE EVIDENT

Interior Bents: ASSUMED SCOUR FOR INTERIOR BENTS THAT HAVE BEEN REINFORCED WITH

H-PILES. SCOUR NOT VISIBLE

Channel Bed: NO RECENT SCOUR FOR CHANNEL BED IS ASSUMED. ALL BORINGS HAD

COHESIVE SOILS ON SURFACE.

Channel Bank: NONE EVIDENT

EXISTING SCOUR PROTECTION
Type(3): H-PILES ADJACENT TO 2 INTERIOR BENTS: IN CENTER CHANNEL

Extent(4): ON DOWNSTATION AND UPSTATION SIDE OF EACH BENT

Effectiveness(5): ASSUMED TO REINFORCE EXISTING BENT LINE

Obstructions(6): NONE

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 resuits 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).

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.
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ESIGN INFORMATION

Channel Bed Material(7): SILT AND CLAY OVERLYING SAND WITH GRAVEL UP TO 1" DIAMETER

ASSUMED THAT OCCASIONAL 1' BOULDERS MAY BE PRESENT

Channel Bank Material(8): SILT AND CLAY W/ ORGANICS

Channel Bank Cover(9): WETLAND VEGETATION WITH OCCASIONAL SHRUBS

Floodplain Width(10): APPROX. 500 FEET (LAKE AND OR WETLAND)

Floodplain Cover(11): WETLAND VEGETATION, W/ OCCASIONAL SHRUBS AND SMALL TREES

Stream is(12): Aggrading Degrading X Static

Channel Migration Tendency(13): TO EAST

Observations and Other Comments: DOWNSTREAM RUNS INTO CITY LAKE, UPSTREAM HAS BACKED UP

FROM BRIDGE INTO A WELL DEVELOPED WETLAND/PONDED AREA

Reported by: / = Date:  7/13/2007
e “TIERRA, INC.
DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1 B2

500 Year Event| 451.8 | 451.6

Comparison of DSE to Hydraulics Unit theoretical scour:
The DSE elevations are higher than theoretical scour due to the presence of weathered rock and rock.

The DSE is based on the Bridge Survey and Hydraulic Design Report dated 4/23/07.

DSE determined by: Date: 8/28/2007
Charles M. Whalen, Jr.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank BANK CHANNEL | CHANNEL | CHANNEL | CHANNEL BANK BANK
Sample No. SS8-3 SS-4 SS-5 SS-9 SS-10 SS-11 SS-12
Retained #4 4 0 20 0 36 8 71
Passed #10 93 100 68 99 47 85 21
Passed #40 89 98 62 98 30 81 15
Passed #200 86 94 55 74 22 76 10
Coarse Sand 5 3 10 4 20 6 8
Fine Sand 3 5 12 27 38 7 3
Silt 39 47 35 33 - 43 -
Clay 53 45 43 36 - 44 -
LL 38 44 31 28 17 24 19
Pl 15 17 10 4 NP 5 NP
AASHTO A-6 A-7-6 A-4 A-4 A-1-b A-4 A-1-a
Station 18+93 19+66 20+33 19+55 20+22 20+61 20+62
Offset| 10'RT-L- | 36'RT -L- 9LT-L- CL-DET- | 1'RT-DET-| 5 RT -DET-| 5'RT -DET-
Depth| 13.5-15.0 00-15 3.3-4.7 6.5-8.0 05-16 00-1.5 74-7.7

Template Revised 02/07/06




PROFILE, LOOKING DOWNSTATION FROM END BENT 2 AREA

OVERVIEW OF SITE, LOOKING EAST.

SITE PHOTOGRAPHS

BRIDGE #33 OVER LONG CREEK
ONNC73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

TIERRA, INC.

T 2736 ROWLAND RD.
IERRA RALEIGH, NC 27615

GnricoEaL + MaTAiAL PHONE (919) 871-0800
FAX (919) 871-0803




END BENT 1, LOOKING LEFT TO RIGHT. BENT 1, LOOKING LEFT TO RIGHT.

SITE PHOTOGRAPHS

BRIDGE #33 OVER LONG CREEK
ONNC 73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

TIERRA, INC,
T 2736 ROWLAND RD.
IERRA RALEIGH. NC 27615

GESTRCINICAL © MATRRIALA PHONE (919) 871-0800
FAX (919) 871-0803




BENT 2, LOOKING LEFT TO RIGHT. END BENT 2, LOOKING LEFT TO RIGHT.

SITE PHOTOGRAPHS

BRIDGE #33 OVER LONG CREEK
ONNCT73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

PHONE (919) 871-0800
FAX (919) 871-0803
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LONG CREEK, LOOKING DOWNSTREAM. LONG CREEK, LOOKING UPSTREAM.

SITE PHOTOGRAPHS-DETOUR STRUCTURE

BRIDGE #33 OVER LONG CREEK
ONNC73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

TIERRA, INC,
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 871-0803
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DETOUR STRUCTURE
NOTES:
— BRIDGE ®33 OVER LONG CREEK
BENCH MARK: TMB #2, STA. 20+7.86 -BL~, 10.69" LT, STANLY COU?”’YN%OE’TH CAROLINA
CHISELED SQUARE ON HEADWALL OF BRIDGE # 33. 0 40 80 TIP NO: B-4276, STATE' PROJECT NO: 33617.1.1
PLANS ADOPTED FROM ELECTRONIC FILES RECEIVED CEET TIERRA, INC.

FROM NCDOT, DATED JUNE, 2007

PROPOSED BRIDGE SKEW: 68°

2736 ROWLAND ROD.
RALEIGH, NC 27615

PHONE (919) 871-0800
FAX (919) 871-2803
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Z W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO. 3361711 |D. B-4276 | counTy sTANLY | GEOLOGIST BRUINSMA, C.

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. DET-1 STATION 19+55 OFFSET O0ftCL ALIGNMENT -DET- | oHr. N
COLLAR ELEV. 463.0 ft TOTAL DEPTH 13.5ft | NORTHING 588,053 EASTING 1,631,013 24HR.  N/A

DRILL MACHINE CME-55

DRILL METHOD Wash Boring

HAMMER TYPE Manual

START DATE 06/29/07

COMP. DATE 06/29/07

SURFACE WATER DEPTH 1.8t

DEPTH TO ROCK N/A

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

BL BLOWS PER FOOT SAMP.| L
ELEV | DEPTH OW COUNT : A/ o SOIL AND ROCK DESCRIPTION
@® @® | osft | osft | osit | |0 25 50 s 100 | NO. /Mol 6 | Eev. DEPTH (#
465 — v o e i o 4 4 me e e e e 4 mms st e s e s s mmm s mem ot s e s e s e b 4 e b e e 4 b 4 4
R QIIREACE (ORI
4630 7T 00 4630 VAT ROUND SURFAGEY”) 0.0
T WOH | WOR [ WOH [ £, ALLUVIAL
46051 25 N BROWN, V. SOFT, SILTY CLAY (A-7-6) WITH
- WOH | WoH | Wor | & LITTLE ORGANIC MATTER
458.4 + 46 0. ..
I 1 1 To1ie: 456.8 6.2
S i 3 RN 559 ALLUVIAL
I o GRAY AND TAN, MED. STIFF, SANDY
1 o CLAYEY SILT (A-4) .
4523 T 107 LI L . W 4928 ALLUVIAL o
43 1 PR R i SR §
571 10076 %\.@.&J\ GRAY AND BROWN, V. DENSE, CLAYEY
44951 135 24—4495 | SAND (A-2-6) WITH GRAVEL (UP TO 1" DIA
60/<.1 60/<.1
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WEATHERED ROCK :
BLUE-GRAY, META-ARGILLITE

Boring Terminated at Elevation 449.5 ft ON
NCR: BLUE GRAY, META-ARGILLITE

TRICONE AND SPT REFUSAL AT ELEV.
449.5FT.

Z_ ™ NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO 33617.1.1

|iD. B-4276

| county stanLy

| GEOLOGIST BRUINSMA, C.

NCDOT BORE SINGLE 07-049.GPJ NC_DOT.GDT 9/6/07

SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. DET-2 STATION 20+22 OFFSET 1ftRT ALIGNMENT -DET- 0HR.  NA
COLLAR ELEV. 455.0 ft TOTAL DEPTH 4.6 ft NORTHING 588,022 EASTING 1,631,072 24HR.  N/A
DRILL MACHINE CME-55 DRILL METHOD Wash Boring I AN | HAMMER TYPE Manual .. —.._ .. _
START DATE 06/29/07 COMP. DATE 06/29/07 SURFACE WATER DEPTH 10.3ft DEPTH TO ROCK N/A
BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lﬁ";v D‘%ff)T H o 25 v ) SOIL AND ROCK DESCRIPTION
0.5ft | 0.5 | 0.5 i % 75100} NO. | /Mol 6| etev.im : DEPTH (it
4‘3‘5‘-{3“ 05 4580 WATER SURFACE (06/29/07)
: WOH | 5 | 6071 T sorag ASS-10, \BROWN, VSOrT O ED RE cuwev’
4514 SILT (A-4) 36
4504 1 46 L ALLUVIAL
=+ o0 5010 BROWN, V. DENSE, SLI. SILTY SAND (A-1-
i WITH GRAVEL
1 \ WEATHERED ROCK I
] BLUE-GRAY, META-ARGILLITE
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Boring Terminated at Elevation 450.4 ft ON
NCR: BLUE GRAY, META-ARGILLITE

TRICONE AND SPT REFUSAL AT ELEV.
450.4 FT.




@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 3¢
| PROJECT NO. 33617.1.1 |ID. B-4276 | COUNTY STANLY | GEOLOGIST BRUINSMA, C.
SITE DESCRIPTION BRIDGE #33 OVER LONG CREEK ON NC 73 GROUND WTR (ft
BORING NO. DET-3 STATION 20+61 OFFSET 5ftRT ALIGNMENT -DET- 0HR.  NA
COLLAR ELEV. 460.5 ft TOTAL DEPTH 9.7 ft NORTHING 588,000 EASTING 1,631,105 24HR. NA
DRILL MACHINE CME-55 DRILL METHOD Wash Boring HAMMER TYPE Manual
START DATE 06/29/07 COMP. DATE 06/29/07 SURFACE WATER DEPTH 3.7ft DEPTH TO ROCK 7.6 ft
eLev | peptH|  BLOW COUNT BLOWS PER FOOT samp | (L) SOIL AND ROGK DESGRIPTION
@ ® | osit | osft | 05t | |0 2 50 75 100/ | NO. |/moll 6 | Elev.(m) - DEPTH (ft
465 | v -
T IR _WATER SURFACE (06/20/07) - — - — - — - -
4605 + 0.0 : 4605 GROUND SURFACE 04
-+ WOH | WOH | WOH | &5 $S-11] 35% — ALLUVIAL
T ‘ coot R o oo B BROWN, V. SOFT TO STIFF, CLAYEY SILT
4575 + 3.0 - v - (A-4) WITH WOOD FRAGMENTS, MOD.
T WOH | WOH 3 FY w B ORGANIC
4555 + 5.1 N o
=+ 2 7 8 - :
4534 1 7.1 R R x 4529 ' ALLUVIAL e
T 24 | 60/<1 U et pSSH12, ,_4523_/\ BLUE AND GRAY, V. DENSE, SAND (A-1 -ay\_m '
450.8 1 9.7 .. . L. .. w . 4508 WITH GRAVEL (UP TO 1.5" DIA.) 9.71 -
—+ 60/<.1 60/<.1 \ NON-CRYSTALLINE ROCK l
1 BLUE-GRAY, META-ARGILLITE

Boring Terminated at Elevation 450.8 ft ON
NCR: BLUE GRAY, META-ARGILLITE

SPT REFUSAL AT ELEV. 452.9 FT.
TRICONE REFUSAL AT ELEV. 450.8 FT.
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A,INC. Gt SRS 2736ROWLANDR0AD RALEIGHNORTHCAROLINA27615
AASHTO SOIL CLASSIFICATION AND GRADATION SHEET

BRIDGE #33 OVER LONG CREEK ON NC 73
NCDOT Project No: 33617.1.1 - T.L.LP. No: B-4276

STANLY COUNTY

TIERRA, INC. PROJECT NO: 6211-07-049

DET-1 $S8-9
A-4 99 98 74 4 27 33 36 28 4 123.0
19+55 CL-DET- | 6.5-8.0
DET-2 $S-10
A-1-b 47 30 22 20 38 - - 17 | NP -
20+22 1"RT-DET-| 0.5-1.6
DET-3 S$S-11
A-4 85 81 76 6 7 43 44 24 5 |35.0
20+61 5'RT-DET-| 0.0-1.5 '
DET-3 $S5-12
A-1-a 21 15 10 8 3 - - 19 | NP -
20461 5'RT-DET-} 7.1-7.7




OVERVIEW OF SITE, LOOKING EAST. PROFILE, LOOKING UPSTATION FROM -DET- STATION 19+00.

SITE PHOTOGRAPHS-DETOUR STRUCTURE

BRIDGE #33 OVER LONG CREEK
ONNC 73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

TIERRA, INC,
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 8710803




LONG CREEK, LOOKING DOWNSTREAM. LONG CREEK, LOOKING UPSTREAM.

SITE PHOTOGRAPHS

BRIDGE #33 OVER LONG CREEK
ONNC 73
STANLY COUNTY, NORTH CAROLINA
TIP NO: B-4276, STATE PROJECT NO: 33617.1.1

TIERRA, INC.
2736 ROWLAND RD.
RALEIGH. NC 27615

PHONE (919) 871-0800
FAX (919) 871-0803
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