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INVENTORY

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

STATR STATE PROJRCT B NO.

N.C. 33233.1.1(B~3693)

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

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

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.I. MILKOVITS, JR.

H.R. CONLEY
J.R. TURNAGE

INVESTIGATED BY_J-J. MILKOVITS, JR.
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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
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SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2B6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE ARASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTG CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ADED)
GAP-GRADED ~ INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO DR MORE SIZES.

ANGULARITY OF GRAINS

TERMS AND DEFINITIONS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN ©.1 FODT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SDIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

SAMPLE BREAKS ACROSS GRAINS.

AS MINERALOGICAL COMPOSITION, ANGLLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, VEATHERED TEIT A wowe OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STEF, RN, SKTY CLHMOST WITH ATERBEDDED FOE SARD LRERS A PLASTE AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. ATHER NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
i | ————— 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 MINERALGGICAL COMPOSITION e 2 o FINE T CORRSE GRATN TONEOUS A0 VET AVORPIIC ROTK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) 71>, WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING ~200) (> 35% PASSING ¥200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. =/ ~J=7.] GNEISS, GABBRD, SCHIST, ETC. CALCAREDUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIUM CARBONATE.
= FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A3 A-2 aa[as]ac]|a7] a2 4465 COMPRESSIBILITY Aol R STALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF {ESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOI. DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. a-2-4]a-2-5[A-2-B[A-2-7] w7E a3 | A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 s 'l:r;CléUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
7 MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 3i-5 ASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYMBOL i Ny HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 SEOMENTARY ROCK [T T T REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED R e  fiiEnLar RECOVERED I THE CORE BAREL DLVIOED BY 1078
HELL BEDS, ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL = WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*10 GRANULAR MUCK, -~ GRANULAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 51 MN SOILS gL;"S PEAT ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER
* 200 10 Mx|35 mx|35 mx|35 mxl35 mx|as u|2s w|3e a6 My O1L TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER IF CRYSTALLINE. ' %,’Zomi:‘"m AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3~ 5% & - 12% LITTLE 19 -~ 20% *
LIOUID LIMIT 40 MX[41 MN ]48 Mx 141 MN 148 MX |41 MN |40 MX] 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 208 - 35% VERY SLIGHT ROCK BGENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | NP f1g mx|10 mxit MmN [mmN 1o x |10 mxfuremy {3 | CIrTiE oR sioaLy | HIGHLY ORGANIC 104 3204 HIGHLY 5% AND ABOVE v SLL) COFRYS‘rg;ssgu Al 3;0](%{1 Rs:zcmen FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A CRYSTALL: NATURE.
x| MODERATE B w
GROLP INDEX} @ ° ° A MK 18 MKJI2 MXJIB MX[No Y] MOUNTS OF gg]c:\gxc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——-gfé’é‘; RE&???: TURE R FReCTLR EP::‘?LEL;LLO;‘YE m"gcsaggfg:;m BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.\.e | 10 TY OR CLAYEY SILTY | CLAYEY DRGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR
OF MAJOR  {GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER ! STaT TER LEVEL AFTER 24 OURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
mzmm.:G SAD ATIC wA 5= Hod MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN RATH Zew MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN
FAll X , OR Wi EARING ARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR Soom | POOR |usuee PERCHED WATER, SATURATED ZONE, OR WATER B STRATA DULL SOUND UNDER HAMMER BLOMS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUlﬂ> SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P1 OF A-7-5 SUBGROUP IS =X LiL - 3@ ; PI OF A-7-6 SUBGROUP IS >LL - 38 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 LOSS OF STRENGTH | EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o ENT RED [p— SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE CDMPRE‘rSOSI\i‘SIEFgﬂfNBTH z?_?ﬂ SAJILEZBEASZ’;TP':DN Gg i TEST BORING DESIGNATIONS IF_TESTED, WOLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE}
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
CENERALLY VERY LOOSE “ SOIL SYMBOL @ euser sorne GEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME D ey UGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SMALL COMPARED T0
LOOSE 47010 S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
32“12’;';:5 MEDIUM DENSE 18 70 38 N/A ARTIFICIAL FILL (AF)OTHER $AMPLE IF_TESTED, YIELDS SPT N VALUES 3 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
ON-CONESIVED VESEN[S)E . 38 0 50 THAN ROADWAY EMBANKMENT -<>— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERMIBLE puT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
Y DENS 58 e = INFERRED SOIL BOUNDARY BAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED 7O SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT {2 <8.25 HUO MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 .25 10 0.50 wpp_me INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF g 12 fs 6.5 10 1.8 - - A ;‘;ﬁ{ﬁﬁf‘m RT - RECOMPACTED TRiAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Coreene VERY STIFF 15 10 38 210 s TETes? ALLUVIAL SOL BOUNDARY SAMPLE ) SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 4 625 DIP & DIP DIRECTION OF O DOpE INDATOR  CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. 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.
O w1 vvaue VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (5P, - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4@ 68 208 278 @ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
- Vi
o cm we o svs e NEFEVIATIEE o5 A8 AT o P O R Y T AT, e s ey | b % I 01 ¢ e o r et e oo o
BOULDER COBBLE GRAVEL CoARSE FINE SILT cLay AR -~ AUGER REFUSAL HI. - HIGHLY @ - MDISTURE CONTENT 0 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) 0B GR) Sanp SAND LY ) BT - BORING TERMINATED MED. - MEDIUM V - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
(CSE. SDJ € 8D oL oiay MICh. - MICACEDLS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
GRAIN MM 305 s 20 0.25 205 0005 CPT - CONE PENETRATION TEST ~ MOD. - MODERATELY WEA, ~ WEATHERED BY MODERATE BLOWS.
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC 77~ UNIT WEIBHT MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. NUMBER OF BLOWS (N OR BPF)OF
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REGUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, ~ ORGANIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'® PICK A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
T FiiiD MOISTURE - DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST g THAN G. FOOT PER 60 BLOWS.
SOIL_MOISTURE SCALE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATID SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION e oD, ~ SAND. SANDY FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN sraa;gmgonz RECOUERY (SFEC - TOTAL é.NeTN%tEH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIOUID:; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF & UM AN as A AGE.
; - 4 . - - ATION (SROD) - QUALITY D BY
©aTa FROM BELOW THE GROUND WATER TABLE | FRAC.= FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH Wm%y@mi&fﬂ% e B €S DIVIDED BY THE
LL | Lloumd LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. -
SEMISOLID: REQUIRES DRYING TR (15 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ravee - WET - o FTTAIN OPTIUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_GPACING BEDDING —
| PLASTIC LIMIT TERM Bl - e B
" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: ) ind oassgmmm o FEET VERY THICKLY BEDDED > 4 FEET BENCH MARK: BL-3 AT -L- STA, 24+34.90, 21.46° LT
oM_| OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MDISTURE 0 BITs Il cutomatic [T manuaL WIDE gm 10 FEET THICKLY BEDDED 15 - 4 FEET
SL| SHRINKAGE LIMIT 1 wosne e oA MODERATELY CLOSE 170 3 FEET THINLY BEDDED 016 - 1.5 FEET ELEVATION: 125,89 FT.
T - [ e conmmuous FLsHT AuctR cLosE 16 70 1 FEET VERY THINLY BEDDED 0.03 - 8.16 FEET
- BRY - @ REGUIRES ADDITIONAL WATER TO CORE SIZE: VERY CLOSE Oiss THAN 86 FEET THICKLY LAMINATED 0.008 - 8.63 FEET NOTES:
ATTAIN OPTIMUM MOISTURE D BK-51 D 8" HOLLOW AUGERS D‘B 3 THINLY LAMINATED < 8.008 FEET
PLASTICITY [ cve-asc [T] waro Facep FinGeR B17S [E INDURATION
LASTICITY INDEX 1 Ry STRENGTH W FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS .
NONPLASTIC -5 VERY LOW . CME-558 ™ D D H FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SIE.ZIDGIHT CASING W/ ADVANCER TIAND TOBLE: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
HoioprbiniAg e WORE it [] eortesie Hoist [ vracone *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FRM SAHPLE vITH STEEL PROBE:
COLOR [ wicone * TUNG.-CARB. ] wano auser .
O [ souoms rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY) [ core mir DIFFICULT TO BREAK WITH HAMMER.
g ¢ . [] vane swear TEST
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:
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6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5
" Ll BORELOG REPORT

PROJECT NO. 33233.1.1 l ID. B-3693 ] COUNTY ROBESON I GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft)
BORING NO. EB1-A STATION 24+50 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-A STATION 24+50 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 126.3ft TOTAL DEPTH 90.0 ft NORTHING 331,808 EASTING 1,980,057 24 HR. 7.0} | COLLARELEV. 126.3ft TOTAL DEPTH 90.0 ft NORTHING 331,808 EASTING 1,980,057 24 HR. 7.0
DRILL MACHINE CME-550X DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-550X DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 06/16/09 COMP. DATE 06/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 06/16/09 COMP. DATE 06/17/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE ) L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy [DEPTH| SLOWCOUNT BLOWS PER FOOT sawe. \ W/ G SOIL AND ROCK DESCRIPTION h | BV P o SOIL AND ROCK DESCRIPTION
® | “q | ® |osm|ost|ost||0 25 50 75 100/ | NO. | Aol ¢ | Eev. @y DEPTH () @ | ® |osm|ost|osw| [0 25 50 75 100| | NO. |moil &
130 N _5_:9_._______________ Match Line . L
T - i N R GRAY TO DARK GRAY, SILTY SAND
1 5 478 1 785 AR R I N (continued)
T+ - 1263 GROUND SURFACE 0.0 + 24 | 27| 26 SR +53- - -
125 T T MERY ROADWAY EMBANKMENT 45 T R | B
T { L TAN-BROWN, SILTY SAND T
122081 35 | DR AR N A, t-"- 428 L 835
1 4 4 3 *7.. ss-54mt:- + 23 | 24 | 28
120 _:: g o R I I :_119.8 6.5 40 ..::
1 I" . v ALLUVIAL 1
11781 85 R BLACK, SILTY SAND 378 1 885 AU RV U I N
I WOH [WOH| 1 41. ce 5555 W I 36 | 44 | 49 R I R L s 000
115 T v 115 |35 I il Boring Terminated at Elevation 36.3 ft in
T Y- GRAY CLAVEY SAND T - COASTAL PLAIN SILTY SAND
1128 4 135 AR BRI IRERERERIN BRI 4 L
+ 3 3 4 L ZZRSRNE R EENCEEEEN BERRNC SS-56 | W 4 L
110 1 I WU AR R SR 16.5| |30 £ o
1 R N COASTAL PLAIN + B
107.8 1 185 J N e e L GRAY, SILTY SAND 4 R
4 4 6 8 RERY SV 20 EEEEEEEE B e SS-571 W - + R
105 _..: . . \‘ - e e e . e o o o “ e e . :- 25 _.: __
1028 L 235 s A N I K
S ge w I X
100 T N " :_100.3 26.0 20 _': ;
-+ 1 - GRAY, HIGHLY PLASTIC SILTY CLAY T -
978 1 285 AU DA IS I §- + N
4 4 5 11 .. 416 e . PR e . ss-58| wW \- 4 R
95 1 SN TN IR M N §:. 15 1 o
4 - l B \- 4 -
928 4 335 . ' . \_ 4 o
1 7|6 | o - 915 w Ny I R
20 I L §:. 10 I o
1 .. 5 4 L
878 4 385 IO A R §_ T i
EN 3 4 6 -0 | e S$S-59 M\— 4 »
85 I “ §:. 5 1 -
a2a L aas i N I -
4 4 4 8 - M \- + L
8 1 Y N . I i
| 80 I N I r
& “< 4 . \- 4 »
K 778 L 485 N DR N 1 i
o + 4 15| 8 . .*13. . MY 1 -
8[ 5 —+ \\ §—74.3 s20] 2 T N
g S SN IR D I GRAY, SILTY SAND T -
g + 6 11 15 R 7 RN IR B 8860 | W + L
cl.70 I M A R I A 56.5] .| =10 I L
8 1 AU DARK GRAY, HIGHLY PLASTIC SILTY 1 R
g 678 L 585 IR I U LA 1 K
& i 7 | 14|20 .)34. M + A
5|65 1 il as | T o
ol + A A 62.5 1 i
o] 628 1 635 R A A GRAY TO DARK GRAY, SILTY SAND 1 i
8‘ + 10 11 12 Y - SICEEENN BTN BN SS61| M + L
8l o 1 N N O 2 1 -
w 1 A 1 i
= 578 1 685 J T A VO PR 1 i
3 1 12 | a7 | 13 ""i§0“ w 1 .
a 55 -:: . e .. . .\. . e e e e o e o o 25 I n
s 1 N 1 i
@ 508 L 735 DU I N I I I i
g I 18 | 26 | 29 ....}55.::::: w T -
2| _s0 T o -30




SHEET 6

PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. I.
SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft)
BORING NO. B1-B STATION 24+90 OFFSET 2ft RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 113.7 ft TOTAL DEPTH 72.2ft NORTHING 331,800 EASTING 1,980,099 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 06/19/09 COMP. DATE 06/22/08 SURFACE WATER DEPTH 3.0ft DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER F SAMP. L
ELEV| g\ gy |PEPTH S PER FOOT o SOIL AND ROCK DESCRIPTION
(ft) ) ) Joss)osit] osr| |0 2'5 5‘0 7]5 100{ | NO. voll 6
. 48 I O WATER SURFACE (06/19/09) _  _  _ -
115 1 __
1137 + 00 GROUND SURFACE 0.0
N WOH| 2 4 *5. e e T sS-711 wW ALLUVIAL
1 b AR T I I GRAY-BROWN, SILTY SAND
110 I '\“ : | 109.7 4.0
1087 + 50 S R R R COASTAL PLAIN
T 3 4 3 & | || s8] w GRAY, SILTY SAND
T N T A s A 106.2 7.5
105 I . \\‘ \_ GRAY TO GRAY-BROWN, SANDY CLAY
1 oo N L -
1030 | 107 T S I \-
I 7 | 14| 15 rzg S8-73 M\_
, I \_
980 | 167 . :// \:
T 4 |9 | 11 . $20 M \
95 I r \:_
930 | 207 Y I I P \-
T a7 e PP N I I R X M\-
90 —..: - .,I. . e e . e e e . o« e e §;892 s
ss0 T 057 1 i ’ DARK GRAY, HIGHLY PLASTIC SILTY '
1 2 745 s $575| M §- CLAY
85 1 b N
e I \....
830 1 307 4 . §:
T 2 3 6 & M N
9 N
80 b L N
780 | 357 :‘L:: . §:
T 2 5 6 : o M L
4 .. 1:1\ . p‘\_ 75.7 38.0
75 4 < - GRAY, SILTY SAND
730 | 407 DI ID U IR IDA C
1 3 [ 17 ] 30 U .\1,47. R N i
-0 1 A
+ T — 447
68.0 457 L. R . . GRAY, SANDY CLAY
1 4 16 25 SS-77|1 M
4 /‘41 48.0
85 4 // GRAY TO DARK GRAY, SILTY SAND
630 | 507 R SR R IO
1 8 | 8 | 13 R T R B N I
6 1 Ce N e e
4 P A
580 587 PR .. \:\ e e PO
-+ 13 22 30 .- e e . . e e . D52. . . . e e . 88-79 w
s 1
530 | 60.7
T 13 | 18 | 30 w
50 T
480 | 657
T 27 | 30 | 41 w
45 I
430 | 707
ik 28 | 41 | 37 B R . w 72.2
40 + Boring Terminated at Elevation 41.5 ftin
-+ COASTAL PLAIN SILTY SAND
35 T




A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7

BORELOG REPORT
PROJECT NO. 33233.1.1 l ID. B-3693 l COUNTY ROBESON i GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft)
BORING NO. B2-A STATION 25+40 OFFSET 10ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B2-A STATION 25+40 OFFSET 10ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 11691t TOTAL DEPTH 82.7 ft NORTHING 331,820 EASTING 1,980,146 24 HR. 0.3| | COLLARELEV. 11691t TOTAL DEPTH 82.7 ft NORTHING 331,820 EASTING 1,980,146 24 HR. 0.3

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

NCDOT BORE DOUBLE B3693_GEO_BH_BRDG0211.GPJ NC_DOT.GDT 9/23/09

START DATE 06/18/09 COMP. DATE 06/18/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 06/18/09 COMP. DATE 06/18/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| g gy [DEPTH BLOW COUNT BLOWS Y SOIL AND ROCK DESCRIPTION B | Eev PR 0 SOIL AND ROCK DESCRIPTION
@ | “@ | @ |ost|osmfost| |0 25 50 75 100} | NO. | /voil & | Eev. @ DEPTH (ft) () 0.5ft | 0.5¢t | 058 | |0 25 50 75 100{ | NO. | Aol &
120 n 40 | b b Match Line I ]
T i T 20 | 277|730 ,[ng?_ ) w GRAY, SILTY SAND (continued)
a9 1 00 GROUND SURFACE 0.0 T Lo
L WOH [WOH|WOH | &5 - $5-62 ALLUVIAL 357 4 812 /-
115 I GRAY TO GRAY-BLACK, SILTY SAND 35 T 21 | 29 | 22 51 w 342 827
+ \- - T i Boring Terminated at Elevation 34.2 ft in
ol 50 \- - I i COASTAL PLAIN SILTY SAND
s T2 12 ||L: 1 -
110 I b o 30 I .
I :\\: - - 9.0 I I
1 N - COASTAL PLAIN I .
105 1067 + 112 R GRAY-BROWN, CLAYEY SILT - 1 -
£ 3|6 |8 Yoy $5-63 T N
1 SN I i
1 .\.\ 1 i
PP - . 16.0 -+ -~
100 OO 2 *2 y Soe4 GRAY, SILTY SAND 20 I .
1 | I 19.0 1 i
1 N R \- GRAY, SANDY CLAY T i
| 957 4212 .. . . - + b
95 X 6 | 10 | 12 #2 Sse5l M S_ 15 I -
1 R B O §- + R
907 ¥ 282 : :,: \: 1 X
20 T / N 10
£ 4 [} 10 916 M \-— —+ -
T T N 87.4 295 T -
+ A = BARK GRAY, SILTY CLAY T -
g5 |—85.7 %312 - K 5 1 -
£ 315 | 6 | |l—dn 8s-66| M — T N
1 1 i 1 "
T . } .. i 1 i
| 807 4 362 b - T r
80 =+ 34 |5 ——-*9 M — g T -
I AN - 774 39.5 T -
+ S\ = DARK GRAY, SANDY CLAY T -
75 |157 +412 IR A = = + R
T 711 ] 10 —921 SS-67| W - T —
I o1 i I i
1 Sl 71.9 450 1 B
so |20 Las2 Sl C DARK GRAY, SILTY CLAY 0 1 i
T 6 | 8 | 14 ¥22 M - ~+ -
I D&z i 1 i
+ N - - - - 4 |
4 .\.\ .- X + L
657 + 512 B 1 -
85 T 5 | 18 | 30 s ss68| M RN- 18 + -
-+ .o . ~ 63.4 53.5 + s
+ - )/- - - GRAY TO DARK GRAY, SILTY SAND T -
607 + 562 /- 4 K
= T 8 | 1|8 27 s5-69| W 20 + [
1 \-o- - 1 i
87 1 612 N 1 X
55 € 7 16 | 22 \'38 W -25 I o
1 N I :
I N 1 L
s 507 + 662 . ~\\ .- 30 T -
0 i 14 | 25 | 26 s w -+ —
1 Ty 700 I R
45 sz L712 e ooo GRAY, COARSE SAND 5 1 L
+ 17 | 22 | 28 50 §S-70 — T N
- . \ .- . - 74'5 L o =
+ \( - - GRAY, SILTY SAND + -
40 407 4 76.2 ) 40 1




Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET 8

PROJECT NO. 33233.1.1 l ID. B-3693 I COUNTY ROBESON l GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. 1.

SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft)
BORING NO. B3-B STATION 25+90 OFFSET 2ftRT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B3-B STATION 25+90 OFFSET 2ft RT ALIGNMENT -L- O HR. N/A
COLLARELEV. 116.1ft TOTAL DEPTH 80.0ft NORTHING 331,815 EASTING 1,980,198 24 HR. N/A| | COLLARELEV. 116.1ft TOTAL DEPTH 80.0ft NORTHING 331,815 EASTING 1,980,198 24 HR. N/A

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 06/23/09

COMP. DATE 06/23/09

SURFACE WATER DEPTH 0.2ft

DEPTH TO ROCK N/A

START DATE 06/23/09

COMP. DATE 06/23/09

SURFACE WATER DEPTH 0.2t

DEPTH TO ROCK N/A

3_GEO_BH_BRDG0211.GPJ NC_DOT.GDT 9/23/09

NCDOT BORE DOUBLE B369.

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E}’fgv ELEV DE(f’:;r H o v 0 SOIL AND ROCK DESCRIPTION EZ_ﬁE)V ELEV DE(;)TH . 2 ] ) SOIL AND ROCK DESCRIPTION
® 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | NO. |/moi|l ¢ | Eev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft ] 0 75 1001 | NO. | /Mol &
120 40 1 | Match Line
T N j R R R . .\.\,. ... T 270
T r 376 + 785 - .\.\ . DARK GRAY, SILTY SAND
11611 00 A 4 CAeL WATER SURFACE (06/23/09) _ . _ .. _ .. 09 1 20 |35 | 4 N I 800
115 1 1 2 3 _k: w ALLUVIAL 35 1 - Boring Terminated at Elevation 36.1 ft in
4 AR GRAY, SILTY SAND 4 B COASTAL PLAIN SILTY SAND
1127 4 34 A + N
I 5 | 7 | 6 . *13. w + N
110 T : ‘2' ' 30 T o
-+ - 108.6 7.5 + -
1076 + 85 y - C COASTAL PLAIN + L
T 5 77 | 8 - qis Ss-80| M - GRAY, SILTY SAND 4 L
105 I - N 25 I »
1 A i 1 i
1026 + 135 - X - + =
¥ 8 | 9 | 12 PR M - + 5
100 T 1 I 20 I .
1 0 i 1 -
976 + 185 A - + L
¥ 5 1 7 | 1 dis M R 4 N
95 I ik C 15 I C
1 AR L 036 225 4 -
926 1235 --L = GRAY TO DARK GRAY, HIGHLY PLASTIC + i
I 5 | 8 | 10 - '*13 s8] M INF SILTY CLAY + -
% T A §:_ 10 I -
4 £ N + n
1 - i
876 + 285 Ce e NG + L
1 3 5 8 . “13. M \- 4 »
8 T T N 5 1 -
— T -
1 cpe - \- 4 L
826 + 335 e NY 4 L
I 3 3 8 © qn M ONF 1 N
o | 1 ) N o | I 2
4 . \ . \— + L.
776 + 385 Y- NG + L
+ 4 7 9 © @16 M \- + "
s I v N s 1 -
1 AL \- + L
726 + 435 -k NG + L
T 418 |12 - &0 M RN T -
ol I ] N o) I o
1 YIS NY 1 N
676 + 485 R NG + L
T 5 | 10 | 15 3 o M NG + L
s | I & N sl T o
—_: . 1 . 64.1 52.0 1 K
PO : \\. : DARK GRAY, SILTY SAND T i
T 10 13 16 - ng 858-82 w T -
60 T \ -20 T r
T ‘\ 59.1 57.0 —
T * s 0O O] T [
N N gos GRAY, COARSE SAND 1 C
T 12 17 22 ) $S-831 W 888'— + o
55 T TN 500 -25 I i
T AY {olele mal -
T N N T i
526 + 635 o I oo + -
I A D] W igser 1 i
50 I N 299 -30 I o
| % o i :
476 T 685 R O AR - + -
T 19 | 28 | 40 N I -\’68 w §§§- 4 R
45 I IR I A oodl” -35 I -
1 o 500 1 i
/ 000
426 + 7358 /7 ggg— + b
T 23 | 23 | 26 S w 889+ 4 L
wl 1 < B wl 1 :




C_DOT.GDT 9/23/09

3_GEQ_BH_BRDG0211.GPJ N

NCDOT BORE DOUBLE B369

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 9

PROJECT NO. 33233.1.1 I ID. B-3693 l COUNTY ROBESON I GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 211 ON SR 1527 OVER RAFT SWAMP GROUND WTR (ft)
BORING NO. EB2-A STATION 26+41 OFFSET 11ftLT ALIGNMENT -L- O HR. N/A| | BORING NO. EB2-A STATION 26+41 OFFSET 11ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 126.2ft TOTAL DEPTH 90.0ft NORTHING 331,836 EASTING 1,980,246 24 HR. 6.4| | COLLARELEV. 126.21ft TOTAL DEPTH 90.0 ft NORTHING 331,836 EASTING 1,980,246 24 HR. 6.4

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 06/11/09

COMP. DATE 06/11/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 06/11/09

COMP. DATE 06/11/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(;)T H . 0 s 100 v ) SOIL AND ROCK DESCRIPTION E(LftE)V ELEV DE(Z)T H . ” o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | {0 2[ X ) NO. MOl G ELEV. () DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft ) 510 7'5 100 NO. Mol| G
130 i B o so (| 1 Match Line I T T
-:- B <+ . , .. 492 - - _———-'—7.7‘5
T - 477 4 785 Y DARK GRAY, SILTY SAND
1 - 1262 GROUND SURFACE 0.0 + 101 13 [ 19 *32- .
125 T | T ROADWAY EMBANKMENT 45 1 -
T TAN-BLACK, SILTY SAND T + 442 82.0
197 L 38 I 47 L ass v i GRAY, COARSE SAND
T T2z | 2 *4. .. $5-43 T 13 | 17 | 18 .*35 . i
120 I — VW[ 1107 65| |40 4 I -
1 |- ALLUVIAL 1 o R
1177 4+ 85 L BROWN AND GRAY, SILTY SAND WITH 377 4 885 g i
T 1 7 | 4 *6. . S5-44 WOOD FRAGMENTS T 10 | 12 | 20 932" - 36.2 90.0
115 I N 35 I il Boring Terminated at Elevation 36.2 ft in
I SN - - I - COASTAL PLAIN COARSE SAND
1127 4+ 135 S\ - T -
1 1 ° ) . 715 == 110 16.0 1 A
110 T T ) .2 X 30 ] L
T T COASTAL PLAIN T N
1077 1 185 S GRAY, SILTY SAND I -
T 4 7 7 Y 17 $S-46 + -
105 I o 25 I .
1 Y 1 N
1027 4+ 235 oL T .
T 2 [ 3 | 4 -+7 - - §5-47 I 5
100 I '3. _ X Y 26.5| |20 1 n
T 3 N GRAY, SANDY CLAY 1 L
97.7 4 285 S N T I
T 3| 3| 6 -*9- . ssas| W NY I C
9 I N N 15 I -
1 A- - %- 93.7 325 4 R
927 +335 Sy C GRAY-BROWN, SILTY CLAY 1 K
+ a5 9 || -qu ss4s| w §— 4 C
99 -T | H—89.4 36.8 10 -1 -
T -l \- DARK GRAY, HIGHLY PLASTIC SILTY T S
877 + 385 CEEY R \- CLAY + »
T 3| 5] 8 - -3 $S-50 1 M INJ T i
8 I L §‘_ 5 I C
iR . R 1 R
827 + 435 A §- + =
I 3 | 4 | 7 . ‘\11 . M §- + B
% I . (O _ o 1 i
T Y — 792 470 T -
777 + 485 SN NI GRAY, SANDY CLAY 1 -
T 8 | 9 | 10 -*19 .- SS51| W %- 1 -
75 T ) - i -5 T B
T “\ . \:_74‘2 52.0 ':: —
I A N DARK GRAY, ng&z PLASTIC SILTY 1 -
T 5 | 10 | 5 s v 1 R
70 I LN N 10 I o
T AU I N T B
677 + 585 w15 SNC §' 67.2 59.0 T -
T 8 S §8-52| W joo0F GRAY, COARSE SAND 1 -
65 T e 000[ -15 T r
T ‘/{' 000 64.2 62.0 T -
er7 L anc S DARK GRAY, SILTY SAND I -
-+ 14 14 17 &1 - 8s-531 W + L
60 T N 20 T -
T \\ ] 67.0 T -
T N M - O OO T o
577 L eas N S GRAY, COARSE SAND T -
I 15 | 18 | 27 . . B 1 i
B w833
55 1 // oS -25 T [
<4 PR N OO0 -4 L
527 4+ 735 Y A oo T -
+ 12| 18 | 19 - .*374 w 35S+ 1 L
50 T i Boar 30 T r




SHEET 10
33233.1.1 (B-3693)

EBI-A EB2-4
SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SEVES)] % %
NO. OFFSET | STATION | NTERVAL | ctass. | LL | Pl {csanp| Fsano| sit | cay | 10 | 40 | 200 |MOISTURE] ORGANIC NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl |csano | Fsano| sit | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-54 12LT 24+50 3.5-5.0 A-2-4(0) | 16 | NP | 605 | 28.6 3.8 71 98 60 12 - - §S-43 11LT 26+41 3.5-5.0 A-2-400) | 19 | NP | 227 | 63.2 8.9 5.1 100 | 90 | 19 - -
§S-55 12'LT 24+50 8.5-10.0 A-2-400) | 25 | NP | 252 | 52.9 9.6 123 | 100 | 86 26 - - S§S-44 11'LT 26+41 8.5-10.0 A2-40) | 32 | NP | 154 | 674 | 141 3.0 | 100 | 92 24 - -
$S-56 12T 24+50 13.5-15.0 A-26(0) | 36 | 13 | 595 | 129 | 134 | 141 94 47 29 - - $S-45 11'LT 26+41 13.5-15.0 A-24(0) | 33 | NP | 47.7 | 289 | 16.2 71 98 | 70 | 27 - -
S$S-57 12'LT 24+50 18.5-20.0 A-24(0) | 32} 6 252 | 49.4 | 17.3 8.1 98 86 33 - - $S-46 11LT 26+41 18.5-20.0 A-2-4(0) | 33 | NP | 83.6 55 6.9 41 97 | 66 13 - -
§S-58 12'LT 24450 28.5-30.0 A7-509) | 46 | 14 | 168 | 274 | 35.6 20.2 | 100 | 9t 64 - - SS-47 11LT 26+41 23.5-25.0 A24400) | 24 | NP | 556 | 323 5.0 71 93 | 62 | 12 - -
$5-59 12LT 24+50 38.5-40.0 A-7-6(47) | 68 | 41 0.6 4.6 342 | 605 | 100 | 100 | 97 - - S§S-48 11'LT 26+41 28.5-30.0 A-6(14) 38 | 20 1.6 335 | 466 | 183 | 100 | 99 | 78 - -
SS-60 12'LT 24+50 53.5-55.0 A2-400) | 25 | NP | 140 | 76.0 2.9 71 100 | 99 1" - - S$S-49 11LT 26+41 33.5-35.0 A-LG(24) 47 | 25 1.6 171 | 488 | 325 | 100 | 99 | 89 - -
$S-61 12'LT 24450 63.5-65.0 A-2-4(0) | 21 | NP | 702 | 18.6 2.1 9.1 100 | 58 12 - - §S-50 1LT 26+41 38.5-40.0 A-7-6(39) | 61 | 36 1.2 9.5 50.7 | 38.6 | 100 | 99 94 - -
SS-51 11LT 26+41 48.5-50.0 A-6(2) 28 | 14| 234 | 36.2 7.9 325 | 100 | 91 44 - -
BIl-B §§52 | 1TLT | 26+441 | 585600 | A-1-b(0) | 18 | NP | 80.3 | 108 | 3.8 | 51 | 100 | 39 | 10 : :
S 0 I L T E S T RE S UL T S §S-53 11'LT 26+41 63.5-65.0 A-2-4(0) | 17 | NP | 56.4 | 307 3.8 9.1 100 | 76 | 15 - -

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL ] P.L|csanp|FsaNp| ST | ClAY | 10 40 | 200 |MOISTURE| ORGANIC

$S-71 2RT 24+90 0.0-1.5 A2-40) | 31 | NP | 472 | 28.7 | 160 | 8.1 97 | 67 | 26 - -

§S§-72 2RT 24+90 5.0-6.5 A2-400) | 30| 4 | 338 | 348 | 173 | 141 | 99 | 82 | 35 - -

§S-73 2RT 24490 10.7-12.2 A6(3) |35 12| 250 | 385 | 263 | 101 | 100 | 84 | 47 - -

$S-74 2RT 24+90 20.7-22.2 A-6(7) 37113 71 446 | 342 | 141 | 100 | 97 | 66 - -

§S-75 2RT 24490 257272 | A-75(26) | 58 | 26 | 14 | 21.8 | 384 | 383 | 100 | 100 | 85 - -

§S-76 2RT 24+90 40.7-42.2 A-2-400) | 22 | NP | 79 | 797 | 33 91 | 100 | 99 | 14 - -

§S-77 2RT 24490 45.7-47.2 A6(12) | 39| 22| 242 | 11.9 | 134 | 505 | 100 | 84 | 67 - -

$S-78 2RT 24+90 50.7-52.2 A240) | 19| 2 | 631 | 216 | 12 | 141 | 99 | 63 | 16 - -

S5-79 2RT 24+90 55.7-57.2 | A-2-4(0) | 17 | NP | 64.2 | 239 | 38 | 81 | 100 | 73 | 14 . -

B2-4

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | crass. | LL J Pl {csan|rsano| st | cay | 10 | 40 | 200 |MOISTURE] ORGANIC
§S-62 10LT 25+40 0.0-1.5 A-2-4(0) | 38 | NP | 228 | 519 | 173 8.1 100 | 87 30 - -

$S-63 10LT 25+40 11.2-12.7 A-5(8) 46 | 10| 46 | 450 | 403 | 101 | 100 | 98 | 69 - -

$S-64 10LT 25+40 16.2-17.7 A-2-4(0) | 33 | NP | 553 | 33.0 | 97 20 | 99 | 72 | 15 - -

§8-65 10LT | 25440 21.2-22.7 A-6(8) 38 | 13| 95 | 343 | 441 | 121 | 100 | 95 | 69 | - -

$§5-66 10LT 25+40 312327 | A76(24) | 54| 25| 22 | 226 | 469 | 283 | 100 | 99 | 84 - -

§S-67 10LT 25+40 41.2-42.7 A-6(4) 35 |19 343 | 230 | 84 | 343 | 100 | 8 | 45 - -
§S-68 10LT 25+40 51.2-527 | A7-6(14) | 44 | 25| 250 | 99 | 126 | 525 | 98 | B0 | 66 - -

$S-69 10LT 25+40 56.2-57.7 A-2-40) | 18 | NP | 511 328 | 30 | 131 | 100 | 78 | 17 - -
$S-70 10'LT 25+40 71.2-72.7 A1-b(0) | 19 | NP | 793 | 120 | 46 40 | 99 | 34 | 10 - -

B3-B

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | ctass. | LL | Pl csanp| Fsanp| st | clay | 10 | 40 | 200 |MOISTURE| ORGANIC
$5-80 2'RT 25490 8.5-10.0 A-2-4(0) | 40 | NP | 69.7 | 20.9 43 5.0 96 52 12 - -
$S-81 2'RT 25+90 23.5-25.0 A-7-6(13) | 41 ] 19| 83 274 | 360 | 283 | 100 | 96 | 73 - -
$5-82 2'RT 25+90 53.5-55.0 A-2-4(0) | 20 | NP | 614 | 23.2 3.3 121 ] 100 | 60 17 - -
S5-83 2RT 25+90 585600 | A1Db(0) | 19| NP | 76.3 | 144 | 22 | 71 | 99 | 50 | 11 - -




NortH CAROLINA DEPARTMENT o TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT

FIELD
SCOUR REPORT

SHEET 11

WBS:  33233.1.1 TIP: B-3693 COUNTY: Robeson

DESCRIPTION(1): Bridge No. 211 on -L- (SR 1527, Pine Log Road) over Raft Swamp

EXISTING BRIDGE

Field Inspection X
Other (explain)

Information from: Microfilm (reel pos: )

Bridge No.: 211 Length: 155.1 Total Bents: 10 Bentsin Channel: 4
Foundation Type: Timber piles reinforced by steel H beams

Bents in Floodplain:

_6

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed

Interior Bents: None observed

Channel Bed: None observed

Channel Bank: Some erosion of banks from high water

EXISTING SCOUR PROTECTION
Type(3): Abutment wall

Extent(4): At both end bents

Effectiveness(5): Effective

DESIGN INFORMATION
Channel Bed Material(7): Alluvial sand (SS-71)

Channel Bank Material(8): Alluvial sand (SS-71)

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

Floodplain Width(10): +/-1400 feet

Floodplain Cover(11): Wetland forest

Stream is(12): Aggrading X Degrading Static
lIChannel Migration Tendency(13): Toward the south
Observations and Other Comments:
DESIGN SCOUR ELEVATIONS(14) Feet X Meters

BENTS
B1 B2 B3
111.9 ] 11565 | 1155

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulics Unit's theoretical scour elevations at B1(111.9) and

Obstructions(6): None observed

B2/B3(115.5).

INSTRUCTIONS

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

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

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

4 Describe extent of existing scour protection.

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

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

7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.

8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.

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

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

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

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

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

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing -
structures, other tests deemed appropriate, and overall geologic conditions at the site.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4
Passed #10
Passed #40

Passed #200

Coarse Sand See Sheet No. 10

Fine Sand "Soil Test Results",
Silt for sample SS-71.

Clay

LL

Pl

AASHTO

Station

Offset

Depth

Form GEU-017e  Revised 7/26/2007

Reported by: Date: 6/18/2009
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Bridge No. 211 on -L~ (SR 1527) Over Raft Swamp
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33233.11(B-3693) F.A. PROJ., BRZ-1527(2)
COUNTY _ROBESON

PROJECT DESCRIPTION .BRIDGE NO 207 ON SR 1527 OVER
HOLLY SWAMP

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION QR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. . CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE | STATE PROJECT REFERENCE NO. | SHEET | TOTal
N.C. 33233.1.1(B~3693) 1

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEQTECHNICAL ENGINEERING UNIT AT (9I9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE" PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPQSES, 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 ENCOUNTERER ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.I. MILKOVITS, JR.

H.R. CONLEY
J.R. TURNAGE

INVESTIGATED BY_J.l. MILKOVITS, JR.
CHECKED BY__ T-P. MOOREFIELD
suemiTTED BY___N.7. ROBERSON
DATE SEPTEMBER 2009
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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.

33233.L1(B-3633) 4

SOIL _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

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

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

kA
UNIFORM -

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

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

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FODT PER 6@ BLOWS.

ANGULARITY OF GRAINS

OF WEATHERED ROCK.

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

ABUIFER - A WATER BEARING FORMATION OR STRATA.

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

SAMPLE BREAKS ACROSS GRAINS.

ERSHBHY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIF,BRALSLTY CLA.ADST 4T WERBEDUED FAE S0 Lo UL K7S ROCK WR) 2 2 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 " TN 70 CORREE GRATN ToNEGUS A FET AVORPIIC RESI o AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING +200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. gNElSS- GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 (A3 ] A-2 A4 [a5]a6]a7] a2 | 44,45 COMPRESSIBILITY B ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type |-COLLUVIUM - ROCK FRAGMENTS MIXED WITH SDIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |a-1a wTEl a3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
H NN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-52 COAGTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YVIELD
Bess RN CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL 3308 RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCEP[;IMENTARY ROCK I I I ggLﬁEggggLé TRCUCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE _OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
A - GRANULAR) ot ay e ORGANIC MATERIAL R ar  SILT - ar OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
* 208 |15 Mx[25 Mx|10 Mx|as mx|35 Mx|35 Mx|35 Me]3s Mn |36 wv|35 Mnfas mn sons TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1-10% FRESH ﬁggﬁ&%ﬁ“&;gﬁ;ﬁ@ RIGHT, FEW JOINTS MAY SHON SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORBANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20% : HORIZONTAL.
LIUID LIMT 40 x| 41 vy [so vcjan v 1ap mx a1 mn o mxlat M| gon g wITH MODERATELY ORGANIC 5-18% 12 - 204 SOME 26 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | plp DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP {18 Mx |18 Mx i1 MN {31 MN 10 Mx |18 Mxp v {11 MR LITTLE OR WigHLy | FIGHLY ORGANIC S10% you HIGHLY 35% AND ABOVE v 8L} g?‘li'fg;?sgml::ﬂ::?u:;ECIMEN FACE SHINE BRIGHTLY. RDCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX e [ e X x|16 Mx|No Mx| ~ MODERATE g -
i RALS L AMOUNTS OF ggffg’ € GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —';fgé; Rsfaiff‘&mfgsmf ::gf;éﬁi:::&:foﬁ ;,?C?R;'ﬁgs"“s BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.|. o | oy 1y oR cLAYEY SILTY | CLAYEY ORGANIC Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR  [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WATERILS | smp  [OAND| ORAVEL AND SAND | SOILS | SOILS ¥y STATIC WATER LEVEL AFTER _24_ HOURS
RS . MODERATE ﬁm?&ﬂﬁ?mxo&ﬁgg :SDNR éJliDLORﬁgI%I: SggBD:EEnggﬂéNg %FFF?:CTS. N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
FAIR TO Yew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) » LDSPARS Al LL AN ) SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
as A EXCELLENT TO GODD FAIR TO POOR POBR PODR | UNSUITABLE ' DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU“" SPRING OR SEEP WITH FRESH ROCK. FLODD PLAIN (FP)~ LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP IS = LL - 30 ;P1OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM. :
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED [— (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SDUND WHEN STRUCK. THE FIELD.
SAMPLE
PRveRY soi TYPE | COR ey ] ol e e eeeTION & 7 o resT sorinG DESIGNATIONS I TESTED, YOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B g
CENERALLY VERY LODSE ) SOIL SYMBOL GB AUGER BORING ' (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME lLfgszTEgAf”éiﬁsﬂ‘E RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
GRANULAR LODSE 47010 SS - SPLIT $POON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 T0 3@ N/A ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE F_TESTED, Y] T NV F LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vsgsNgénse 38 10 5@ THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT | MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>58 s~ INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <z @25 ™) MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2 70 4 2.25 TO 8.5¢ =f-7r=  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIFLDS SPT N VALUES < 188 BPF INTERVENING IMPERVIOUS STRATUM.
- p p == T
:L'}Tgrgx;?f MEQ%TF ST g Ig fs a.? 13 3‘:0 - VAN ;‘,ﬁgﬁﬂfﬁ;ﬁm RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE DNLY IN SMALL AND RESIDUAL (RES.) SDIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Tr
(COHESIVE) VERY STIFF 15 10 3@ 2104 P ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE SCATIERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES O STRINGERS. SAPROLITE 13 ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 257028 DIP & DIP DIRECTION OF o INSTALLATION CBR - CALIFORNIA BEARING : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE R GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE
O T wvaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REDUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
.5, STD. SIEVE SIZE 4 1 40 62 208 270 L4 SOUNDING ROD @ED— SPT REFUSAL * SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0875 0.53 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 53"035 aﬁﬁ"ﬂlﬁfgé&&'ff‘i OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Coanst e SILT cLay AR - AUGER REFUSAL HI. - HIGHLY « - MOISTURE CONTENT VODERATELY oo o SoPnED B e OB PIEK. COUGES, OR GHOGHES. 0 .25 INHES DEEP Can B 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR. (o8, GRJ sL) €Ly BT - BORING TERMINATED MED. - MEDIUM V - VERY AN ATCHED BY K K, BOU v : H AN . RICTION
i (CSE. 8D (£ SD) CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ————————iﬂg“ﬁfﬁ:@g POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.0 0.25 .05 0.005 . _ - BY MDDERATE BLOWS. .
SIZE N 12 3 gg - gg:gszzummmu TEST :20; NSSD'EF:STTEILCY g“_ ugﬁﬁg&g&g MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
: A 47 DRY UNIT WEIGHT HARD 4N BE EYCAVATED I SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWE OF THE A 148 LB. HAMMER FALLING 3@ INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC a H POINT OF A CEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
P —— e y—— - DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST 8 . THAN 0.1 FOOT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION ¢ - FINE oD. - SAND, SANDY FROM CHIPS T0 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
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT. SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(SAT.) FROM BELDW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH SIRATA ROCK DUALITY DESIGNATION (SROD) - A MEASURE OF ROCK DUALITY DESCRIBED BY
L LIQUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
oLastie I T FINGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
ANGE SEMISOLID; REQUIRES DRYING TO : T0PSOIL €153~ v ATTER.
R T MET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUALLY CONTAINING ORGANIC M
pLL 1. PLASTIC LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING Npyp— BENCH MARKs BL-IAT -L- STA.[3+00.99, 20.12" LT
- MBIST - M SOLID; AT OR NEAR OPTIMUM MOISTURE ’ I cvrovatic [T menua VERY WIDE MORE THAN 10 FEET ¥§JKJ:I§§E;EEEDDED e
oM _|_ OPTIMUM MOISTURE d [ cuer eims WIDE 3 10 10 FEET E -
SL_l. SHRINKAGE LIMIT [ mosne & MODERATELY CLOSE 170 3 FEET THINLY BEDDED @.18 - 1.5 FEET ELEVATION: 125.30  FT.
REQUIRES ADDITIONAL WATER TO [] & conmnunus FLioHT Auser CORE SIZE: CLOSE 0.6 TO 1 FEET VERY THINLY BEDDED 0.83 - 0.16 FEET
- DRY - @ ] sxes VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 2.008 - @03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE k-8t [ & nowow ausers s - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cme-asc ] wero racep Fincer s17s [~ INDURATION
PLASTICITY INDEX D Ry STRENGTH . — FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
ERY LO ] L] nne-comnoe mseers [+ RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NONPLASTIC 8-5 VERY LOW CME-550 FRIABLI d
LOW PLASTICITY 6-15 SLIGHT W ocesnc [ v aovancer R I £ GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- 1 2
:fg; PF';L“:STT';:STYY ’256 205"2 MORE e [} portaBLE HOIST [ rracone * STEEL TEETH [] Post HoLE DisceR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR ] ricone * TUNG.-CARE. L] wano auser
O 0 [ sounoms rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [ vene seer Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D I DRAG BIT | EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
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C_DOT.GDT 9/29/09

3_GEQ_BH_BRDG0207.GPJ N

NCDOT BORE DOUBLE B369:

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 5

PROJECT NO. 33233.1.1 | ID. B-3693 | COUNTY ROBESON I GEOLOGIST Milkovits, J. 1. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft)
BORING NO. EB1-A STATION 13+78 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-A STATION 13+78 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 125.8ft TOTAL DEPTH 100.2 ft NORTHING 331,314 EASTING 1,979,148 24 HR. 6.5| | COLLARELEV. 1258 ft TOTAL DEPTH 100.2 ft NORTHING 331,314 EASTING 1,979,148 24 HR. 6.5

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 05/27/09

COMP. DATE 05/27/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 05/27/09

COMP. DATE 05/27/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ff)v ELEV DE(E)T H v o SOIL AND ROCK DESCRIPTION Etf)v ELEV DE(;’)T H ] ) SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t | |0 25 50 78 100{ | NO. | /moil ¢ | Eev. @ DEPTH (1) (f) 0.5ft | 0.5ft | 0.5ft 2 50 75 100| | NO. {/voll 6
130 L 50 | | 41 Match Line I R Y
I i T N o403 GRAY, COARSE ;\;I_D— —— 155
. 4 . S oJolo '
T K 471 [ 787 N oo
T | 125.8 GROUND SURFACE 0.0 1 20 | 27 | 35 Neez. ss10] w PBesr
125 T I T ROADWAY EMBANKMENT 45 4 S 200
1 . . - TAN, SILTY SAND 1 R §§§-
12211 a7 - - 21 187 (oo bt . ~. . oo
1 5 4 4 . . 881 i 120.8 5.0 4 . .. w -
120 +§ - ALLUVIAL 40 -+ - i 033
T 1 GRAY-BLACK, SILTY SAND prd Q383 865
T i C - : I 1 DS Sl - i DARK GRAY, SILTY CLAY
1z1 ] 87 [ _ 374 ) 887 N o L
T 1 1 2 «- - $S-2 B 1 1217 8 ..‘15" .. SS-11{ M B
115 1 2ol 114.8 11.0] 138 £ < L_34.8 91.0
1 AV ooar BROWN, COARSE SAND 4 N ooor GRAY, COARSE SAND
-+ . .\ .. P IO OO}~ -+ B A O (OO O}
1121 | 137 5 5 R N ooa 321 937 = = 5 N 000,
1 8 .. .. s$s-3 | W ool 4 . w L
110 I »19 099 30 -+ il pSar
I S RS 1 v Resr
1071 1 187 N SoeL 271 | 987 N A 500
T 8 | 8 | 7 s w [gse + 6 |10} . 2 . w839l 256 1002
105 25
-1 7 395 -+ — Boring Terminated at Elevation 25.6 ft in
1 - 500k 103.3 25 + - . COASTAL PLAIN COARSE SAND
1001 T 037 7" N3 COASTAL PLAIN T -
T WOH | WOH | WOH {) o sS4 | w \_ GRAY, HIGHLY PLASTIC, SILTY CLAY 1 N
100 T §""993 265| 22 -+ L
+ Vo 3 GRAY, SILTY FINE SAND T 3
o714 1 287 v - T r
\. P - - -
4 3 2 o 885 | W N 4 L
95 _:' Q5 B 15 nE N
r { 943 315 T
T N N GRAY TO DARK GRAY, MODERATE TO -
921 [ 337 R N HIGHLY PLASTIC, SILTY CLAY 1 r
1 2 4 6 . 10 - SS-6 | W \_ T -
90 T ) §_ 10 4 L
I g N I -
871 1 387 o \_ 4 B
1 3 3 4 & . w \- 1 B
85 1 \ §_ S 4 -
-+ . \ .. \- -+ -
821 T 437 A N I i
1 5 6 8 . .*14 88-7 M \_ 1 B
80 1 §__ 0 -+ -
1 T A \.. 4 L
771 1 487 : :,’: : §: I i
1 3 5 7 . ,12. M B 1 -
75 I 4 §_. -5 4 .
1 R N T ¥
721 | 537 . §_ 1 R
70 . 1 2 6 10 . .16 M \‘ 10 4 =
T i N T N
I b N T C
671 1 587 b \- 1 L
T 3 7 |1 . &8 v RN + -
65 1 } §__ -15 1 N
4 . .' . \_ 4 -
621 1 637 1 N 1 K
1 4 7 9 . &1 SS-8 | M \_ 1 B
60 1 | §_ -20 4 L
4 .. { . \.. 4 -
CET 28 N T ) N I N
1 . M B 1 B
55 I %5 §_ -25 4 |
T N 42 GRAY, SANDY CLAY 1 T -
521 | 737 5 : \'\: T S: T -
1 1 12 1 2 .. sso | w N 1 L
50 2 \\ -30




NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 6

BORELOG REPORT
PROJECT NO. 33233.1.1 l ID. B-3693 l COUNTY ROBESON l GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. I.
SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft)
BORING NO. Bi-A STATION 14+28 OFFSET 8ftLT ALIGNMENT -L- O HR. N/A | | BORING NO. B1-A STATION 14+28 OFFSET 8ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 119.1ft TOTAL DEPTH 89.1 1t NORTHING 331,355 EASTING 1,979,179 24 HR. 0.3| | COLLARELEV. 119.1t TOTAL DEPTH 89.1 ft NORTHING 331,355 EASTING 1,979,179 24 HR. 0.3

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

3_GEOQ_BH_BRDG0207.GPJ NC_DOT.GDT 9/24/09

NCDOT BORE DOUBLE B369:

START DATE 06/02/09 COMP. DATE 06/03/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE  06/02/09 COMP. DATE 06/03/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV] ELev pERTH v ) SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(;)T“ ) SOIL AND ROCK DESCRIPTION
® | “@ | ® |osnt|osn]ost|l|o 25 50 75 100| | NO. |/moll 6 | elev.a DEPTH (ft ) 0.5ft | 0.5t | 0.5t | |0 25 50 75 100 | NO. |/moil ¢
120 i 4 1 1 Match Line o b i
11911 00 GROUND SURFACE 0.0 1 GRAY, SILTY SAND (continued)
T WOH |WOH| 4 %_ ; 55-19 ALLUVIAL T o
TAN-GRAY, SILTY SAND . 1 e
1165 T 26 N 132 : 365 T 826
115 T 5 5 6 e Ss-20| W [eeer TAN, SAND 35 + 7 12 | 16 RIS ‘-28- .-
T BN T v
T : 'I ool 113.1 6.0 T R B T
1 .. poos |
P S Bgr BROWN, COARSE SAND ais Lave _\\. T
110 T 4 5 7 R 8S-21| W [999r 30 T 8 | 151 19 C | esd 30.0 89.1
1 L 93 4 B Boring Terminated at Elevation 30.0 ft in
I S gg§- 1 i COASTAL PLAIN SILTY SAND
1065 T 126 N K ooor T -
105 I 51817 : ;‘1'2' W joool 25 I C
T I 2290 103.1 16.0 T I
1015+ 176 o N COASTAL PLAIN T "
GRAY, SILTY CLAY T i
100 I L A & ss-22| W §'_ 20 I -
T :\\: : N T 981 21.0 T r
T GRAY TO DARK GRAY, SANDY CLAY T
965 T 226 RN \- T -
95 I 31516 || énn ss-23| W \:_ 15 I -
T T N 1 i
915 T 276 Ll \: 1 -
90 I 1 4 1 4 & w \_ 10 I o
i I \- 4 B
4 I \- 4 R
865 T 326 SR I \— T -
85 1 2 15 |7 i ss24| W R 5 1 -
T X N T -
T TN " 83.1 36.0 1 i
T A GRAY, SANDY SILT 1
815 T 376 - \ M j -
80 _": 5 8 15 st ’!23' M 8§S-25| W 0 _.:' :-
4 .o d 786 405 4 L
1 A N DARK GRAY, SANDY CLAY 4 R
765 T 426 -/ \- T -
3 I T N N B YN s I o
I E N I ;
715 T 4786 T s- I -
70 I Sl A el w \‘_ -10 I .
: g N | :
665 T 526 T S— 1 -
65 I 216 |8 N w \; -15 I C
} 4 I %- 4 5
e . ‘ . - -+ =
615 T 57.6 © o\ \— T -
60 T 51810 | éis w \' -20 T C
—t ~ \_ -t -
N .« . . \. o e e - -, -
4 No - %- 57.6 615 4 5
| 565 1626 RN R I C GRAY, SILTY SAND 4 i
55 T 161 23| 2 R ‘,,‘645' C §8-26 | W B -25 I B
|
4 O T AR - 4 L
+ - - )A - L 526 66.5 + L
{ + B RO = DARK GRAY, SANDY CLAY 4 -
515 T 676 5 s i w \_ 1 -
50 T gg\o \_ -30 T -
4+ SN \_ 4. -
1 B . Ny 1 -
465 1126 SN N I -
45 I w2 L) e w %_ -35 I _
1 S B N e 165 I i
415 T 776 A : GRAY, SILTY SAND 1 -
40 T S 18 | 5] i ss-27| W -40 T r




3_GEO_BH_BRDG0207.GPJ NC_DOT.GDT 9/24/09

NCDOT BORE DOUBLE B369:

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 7

PROJECT NO. 33233.1.1 | ID. B-3693 I COUNTY ROBESON I GEOLOGIST Milkovits, J. 1. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. I.

SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 207 ON SR 1527 OVER HOLLY SWAMP GROUND WTR (ft)
BORING NO. EB2-A STATION 14+55 OFFSET 13ftLT ALIGNMENT -L- 0 HR. N/A | | BORING NO. EB2-A STATION 14+55 OFFSET 13ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 1253 ft TOTAL DEPTH 89.8 ft NORTHING 331,381 EASTING 1,979,190 24 HR. 56| | COLLARELEV. 12531t TOTAL DEPTH 89.8 ft NORTHING 331,381 EASTING 1,979,190 24 HR. 5.6

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 05/28/09

COMP. DATE 05/28/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 05/28/09

COMP. DATE 05/28/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

eLev| DRVE IpEpTH| BLOW COUNT BLOWS PER FOOT save. (W /) SOIL AND ROCK DESCRIPTION eLev| gy [PEPTH]_BLOWCOUNT BLOWS PER FOOT SANP. o SOIL AND ROCK DESCRIPTION
® | “@ | ® |osmt|ost|ost||0 25 50 75 100{ | no. | /ol 6 | Eev.@ oeetianl | @ | @ ) | ost|ost|osf| |0 25 50 75 100/ | NO. |0l &
130 1 N lso | | 11 _ Match Line I I
1 R 1 Ne .. . g—' a3 T T T T T T T T el
T i T N 992 GRAY, COARSE SAND
+ . 470 | 783 .\:\: : ooor
125 + - 1253 GROUND SURFACE 00| | 45 + 14 13|30 - e w jeool
- I T ROADWAY EMBANKMENT T ) 539
T I t - TAN-BROWN, SILTY SAND T . \‘ goor
T I il 420 1 833 AR IR S ood
121.4 T 39 3 I . L.--‘_ T 12 16 32 e T -&48: o w 888‘
120 1 3 1 | @4 ‘!\'ﬂ' [:;;‘0—120.3 UL 5.0 40 I 41 OOO_
< o o 0 o N ooo™
T BN 233y TAN-BROWN, SAND I NC 059
11701 83 DS N pos azo | saa RN I Roak
15 T 10 17 16 ’_'.33. . SS-121 wW EEE:_—,— 35 £ 26 38 43 - [Nest w [899 355 ' . . . 80.8
T - ) ooool 1438 115 — Boring Terminated at Elevation 35.5 ft in
1 Ll SO ROV COARSE SAND T - COASTAL PLAIN COARSE SAND
1120 T 133 L7 LN 1 i
1 3 5 5 . . - OOO_ 1
110 1 (10 $8-13| W 83cr 30 1 -
T v cool T C
1 N\ e 1 :
107.0 183 .-\ - 4
I 4 | 6 |15 .\.21 w 3egL I N
105 I / ool 25 I -
1 L 500l 1 N
1 . //. . 222, 102.8 22.5 1 R
1020 | 233 7 C COASTAL PLAIN 1 B
100 T T 111 2 || . ss-14| w §- GRAY, SILTY CLAY 20 1 i
-4 \‘ - -t -
4 .\ .. §- 4 .
970 | 283 AW NG 1 i
s | T || ]° |l N | 1 3
1 I N 038 315 1 K
I - n GRAY, SANDY CLAY 1 B
920 333 . ,, . \_ 4 -
T | 4 | 4 .+8. ss15] W RN I -
90 T \_ 10 I C
4 I T \- + L
870 383 -} - \- + 5
85 T S I I LS v N 5 T -
T ~ .. \._83,8 M5 T -
1 AN R, - GRAY, SILTY SAND 1 i
82.0 433 DL L L. 4 L
- 4 | 14 | 19 Naus. . y 1
80 _:‘ )33 8S-16| W o T L
T R A 1 N
, N
770 | 483 i [ 77.3 48.0 T N
T VS B T : {1 . ssa7l m - DARK GRAY, HIGHLY PLASTIC, SILTY 1 -
75 I §_ CLAY -5 I C
h 4 I \.. 4 L
720 1 533 Sk N 1 -
N .l. . \- -+ -
70 T i I - |12 NI -10 T -
-+ A} N 603 56,0 -+ =
T : :\\: : §§§: GRAY, COARSE SAND 1 -
670 | 583 : . . B33k 4 L
i 65 1 2 7 15 . 22 w 888‘ 5 4 B
) —+ { 00 Ob— - -
T R Ro8r 63.3 62.0 + -
| 620 | 633 N I A © DARK GRAY, HIGHLY PLASTIC, SILTY T -
T ¢ | 8 | 1 . .*19 . M i CLAY I C
60 I - -20 I _
1 Y i 1 i
s70 T eaa oM : I A
1 4 | 8 | 15 P (Y L 1
55 I *23 M " -25 I C
1 A R + L
1 N B I B
520 | 733 P I N 1 N
1 4 8 1" R -18 L 1
50 ‘1\9| S$8-1 M 30 B




SHEET 8

33233.1.1(B-3693)

EBI-A
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | P.L Jcsano | rsanp | st | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
$S-1 15'LT 13+78 3.7-5.0 A2-400) | 19| 3 404 | 386 7.8 131 | 100 | 77 23 - -
SS-2 15'LT 13+78 8.7-10.2 A-2-4(0) | 23 | NP | 287 | 57.2 | 10.0 40 | 100 | 87 17 - -
$S-3 15'LT 13+78 137-152 | A1-b(0) | 19 | NP| 857 | 116 | 26 | 00 | 91 | 27 | 3 - .
SS-4 15'LT 13+78 23.7-25.2 A-7-6(37) | 62 | 36 4.0 9.5 339 | 526 | 100 | 97 90 - -
$§-5 15'LT 13+78 287-302 | A24(0) | 23 [ NP| 129 | 660 | 7.9 | 131 | 100 | 92 | 26 . -
$5-6 15'LT 13+78 337-352 | A76(20) | 41 | 24| 1.2 | 243 | 341 | 404 | 100 | 100 | 85 - -
§S-7 15'LT 13+78 43.7-45.2 A-7-6(29) | 50 | 29 2.0 79 213 | 688 | 100 | 99 93 - -
SS-8 15'LT 13478 . 63.7-65.2 A-7-6(25) | 47 | 26 2.8 115 | 27.0 | 586 | 100 | 99 89 - -
SS9 15'LT 13+78 73.7-75.2 A-6(7) 30| 15| 138 | 26.1 238 | 364 | 100 | 95 63 - -
$5-10 15'LT 13+78 787802 | A1-b(0) [ 19| 2 | 737 | 152 | 71 | 40 | 9 | 38 | 13 - -
$§-11 15'LT 13+78 887-90.1 | A76(4) | 48 | 24| 65 | 32 | 41.8 | 485 | 100 | 94 | 92 - -
Bl-A
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SEVES)| % %
NO. OFFSET | STATION | INTERVAL | crass. | LL | Pl | csanp | Fsanp | sitt | ciay | 0 | 40 | 200 |MOISTURE| ORGANIC
§5-19 8LT 14428 0.0-1.5 A240) | 20 | NP| 543 | 356 | 71 | 30 [100] 74 | 11 - -
$S-20 8LT 14428 2.6-4.1 A-3(0) 20 | NP | 723 | 234 3.2 10 | 100 | 63 6 - -
$5-21 8LT 14428 7.6-9.1 A-1-b(0) | 20 | NP | 94.0 49 1.0 00 | 100 | 35 1 - -
$8-22 8LT 14+28 17.6-19.1 A754) | 46| 16 | 424 | 196 | 259 | 121 | 100 | 65 | 44 - -
S§S-23 8'LT 14+28 22.6-24.1 A-6(5) 30 | 13 5.7 493 | 349 | 101 | 100 | 98 58 - -
S§S-24 8'LT 14428 32.6-34.1 A-6(15) 38 | 18 1.0 236 | 309 | 444 | 100 | 99 85 - -
§S-25 8'LT 14+28 37.6-39.1 A-4(1) 281 5 117 | 519 | 182 | 182 | 100 | 94 52 - -
$S-26 8LT 14+28 62.6-64.1 A-2-4(0) | 18 | NP | 64.8 23.1 4.9 7.1 99 | 74 14 - -
§8-27 8'LT 14+28 77.6-79.1 A2-400) | 26 | 4 7.7 64.3 9.8 182 | 79 | 78 24 - -
EB2-A
SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | INTERVAL | cLAsS. | LL | Pl |csanp | Fsanp | sit | ctay | 10 | 40 | 200 |MOISTURE[ ORGANIC
§S8-12 13LT 14455 8.3-9.8 " A-3(0) 19 | NP | 646 | 295 49 1.0 | 100 | 57 9 - -
S§S-13 13LT 14455 13.3-14.8 A-1-b(0) | 15 | NP | 94.1 4.6 13 0.0 81 16 1 - -
$5-14 13LT 14455 0.0-0.0 A75(4) | 52| 15| 404 | 182 | 27.2 | 142 | 100 | 67 | 46 - -
S§S8-15 13'LT 14+55 33.3-34.8 A-6(3) 281 11| 168 | 40.8 | 323 | 101 99 | 88 52 - -
SS-16 13'LT 14+55 43.3-44.8 A240) | 21 | NP | 74 69.3 11 222 | 100 | 98 31 - -
S§S-17 13'LT 14+55 48.3-49.8 A-7-6(44) | 68 | 40 3.6 3.2 8.2 849 | 100 | 97 94 - -
S§S-18 13'LT 14+55 73.3-74.8 A-7-6(38) | 60 | 34 14 2.0 27.8 | 68.8 | 100 | 99 97 - -




SHEET 9

*} NORTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 33233.1.1 TIP: B-3693 COUNTY: Robeson
DESCRIPTION(1): Bridge No.207 on -L- (SR 1527, Pine Log Road) over Holly Swamp
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 207 Length: 54 Total Bents: 4  Bentsin Channel: 1 Bents in Floodplain: 3

Foundation Type: Timber piles

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed

Interior Bents: None observed

Channel Bed: None observed

Channel Bank: Some erosion of bank during high water

EXISTING SCOUR PROTECTION
Type(3): Abutment wall

Extent(4): At both end bents

Effectiveness(5): Effective

Obstructions(6): None observed

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

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

DESIGN INFORMATION
Channel Bed Material(7): Alluvial sand (SS-20, SS-21)and silty sand (SS-19)

Channel Bank Material(8): Alluvial sand (SS-12) and silty sand (SS-2)

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

Floodplain Width(10): +/- 1400 feet

Floodplain Cover(11): Wetland forest

Stream is(12): Aggrading X Degrading Static

Channel Migration Tendency(13): Toward the southeast

Observations and Other Comments:

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENT
B1
114.0

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulics Unit's theoretical scour at elevation 114.0 feet.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank
Sample No.
Retained #4
Passed #10 See Sheet 8,
Passed #40 "Soil Test Results",
Passed #200 for samples:
Coarse Sand SS-2
Fine Sand SS-12
Silt $5-19
Clay SS-20
LL S$S8-21
Pl
AASHTO
Station
Offset
Depth

Form GEU-017e  Revised 7/26/2007

Reported by: WA\N\{)ﬁ . Date: 6/24/2009
Fr="rmg e
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33233.1.1(B-3693)
COUNTY _ROBESON

PROJECT DESCRIPTION _BRIDGE NO.210 ON SR 1527 OVER
RAFT SWAMP (OVERFLCW)

F.A. PROJ. BRZ-1527(2)

INVENTORY

. waf

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED B8Y THE N.C.DEPARTMENT NOTE ~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE |  STATE PROIECT E NO. SHEET | A03Ak
N.C. 33233.1.1(B~3693) 1 9

CAUTION NOTICE

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

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

GENERAL SOI. 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 DR BETWEEN SAMPLED STRATA

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT QQTAILS 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 DQES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR GPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.I MILKOVIIS JR,

H.R. CONLEY
J.R. TURNAGE

INVESTIGATED BY_JoI. MILKOVITS, JR.
CHECKED BY___ I.P. MOOREFIELD

sumiTTED BY__ N.Z. ROBERSON
DATE SEPTEMBER 2009
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SﬁBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

33233.1.KB-3693) 2

SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

186 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

PODRLY CRA

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

ANGULARITY OF GRAINS

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.

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

OF WEATHERED ROCK.

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ity SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 . > >
VER! STIEF, GRALSITY CLA,AOST WITH MTERBECDED FUE SAD LAERS HGHL PLSTEL 476 S— ROCK (R Z2->21 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHIT0 CLASGIFICATION MINERALOGICAL COMPOSITION CRYSTALLIE FINE 70 COARSE CRATN ToNEDUSAND VETANGRPHIC ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROGR (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING 200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. f‘-:‘;NENEIS‘? Ggoﬁsggé?’t:lflﬂ- EgC- e . CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
TNE 70 COARSE GRAIN METAMORPHIC AND NON-CDASTAL PLAIN
GROUP a-3 | a-2 a4 [A5] A6 ] 7] s, a2 2—;, 2~§ COMPRESSIBILITY RSE‘.Z“?J&%“L“"E SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE ggL;%LE - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. by A-3 "8, A~ SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3t INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. -
s - STAL PLAIN 1 COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, Y NOT Y
SYMBOL i Sy HIGHLY COMPREGSIBLE LIoUID LT GREATER. Tom 50 %@IJ?NTERY RoCk [T T SPT REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED LOPE RECOVERY (REC) - TOTAL LENOTH OF JL. NATEMLAL RECOVERED IN THE CORE BARREL DIVIOED BY T0TAL
L | SHELL BEDS,ETC. *
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
*10 GRANULAR| ¢ ay MUCK, P — GRANULAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 SIMN SOILS | gong | PEAT S SOILS SOILS OTHER 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 FEATURE IS INCLINED FROM THE
* 200 18 |35 Mx|35 Mxjas Mx(ss Mxjas M fas vy|36 Mnj3s MK TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER TF CRYSTALLINE. " o ANGL HICH A STRATUM OR ANY PLANAR FEA NCL H
LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 20% :
LIOUID LIMIT 40 vl 41 40 x4 i ap x| oo mxlaen]  sons wiTh MODERATELY ORGANIC 5-10% 12 - 20% SOME 28 - 351 VERY SLIGHT ROCK BENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INEX | 6 MX | NP ho Mx |0 Mxjn [t e mx |10 mxju e (UM Cirie oR WiGHLy | PIGHLY ORGANIC o 5204 HIGHLY 557 AND ABOVE W SL E?Y?'c‘éfs?m :éc;:;«u ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP. MEASURED CLOCKWISE FROM NORTH.
X ] 16 Mx|No Mx| ~ MODERATE N -
GROLP TNOE ¢ ° 4 |BuKjie hx 2 AMOUNTS OF 23?3;“ ¢ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TG —;f,;’és’ RE,‘_’;;“?;TTU: 503: :,?;‘f:é,fe,,‘fgfj_&o?g T‘::gc,ﬁ'ﬁg;’fafsms BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRASS.|. o | oy 1y OR CLAYEY SILTY | CLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING ©LL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
OF MAJOR  [GRAVEL, AND SAND| GRAVEL AND SAND S0ILS 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.
:;_E:%sm S0 " - M%DERATE géi’:?&%";oﬁzm;°§Efgggﬁ;gW:Rglgﬁft02'?;lg';sgggogggggsgiéfﬁﬁ Igocx s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Falr 10 Yew WATER, SATURATED ZONE, OR W NG STRATA MOD? . PARENT MATERIAL.
s a EXCELLENT 'TO GOOD FAIR TO POOR POOR PODR | UNSUITABLE PERCHED R ONE, ORt WATER BEARI DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE o= SPRING OR SEEP WITH FRESH ROCK. ?.gog PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP IS = LL - 36 ;PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL HE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND @& MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.) - A MAPPABLE GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED o1 CPT SAMPLE (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TvpE | COMPACTNESS OR | peprration RESISTENCE | COMPRESSIVE STRENGTH R BB ANKMENT e T o TEST BORING DESIBNATIONS F_TEST! YIELD SPT REF| JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HaS DCCURRED.
IN-VALUE}
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED _ g
CENERALLY VERY LODSE < SOIL SYMBOL @ vser sorms ) IN STRENGTH TO STRONG SDIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME AEDEE - @ SHELF-LIKE RIDGE OR PROJECTION OF ROCK MHOSE THICKNESS 1S SMALL COMPARED TO
SRANULAR LOOSE 470 1@ S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 12 T0 3¢ N/A ARTIFICIAL FILL (AF) OTHER PAMPLE . IF_TESTED. YIELDS SPT N VALUES ) 108 BFF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-CORESIVE) DENSE 38 10 58 THAN ROADWAY EMBANKMENT CORE BORING . VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE put |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 50 ST - SHELBY TUBE SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
- == INFERRED SOIL BOUNDORY SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED 7O SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT {2 <8.25 MHO MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DECREE SUCH THAT DNLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL (ROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 0.25 10 0.5 ==77= INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, V] T N VA < INTERVENING IMPERVIOUS STRATUM.
SiT-cLay MEDIUM STIFF pEEa A v 10 10 - : L SoIL. BOUNDARY A e RT - AECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
e¥rpet ALLUVIAL SOIL SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 16 T0 38 >0 4 SLOPE INDICATOR ALeD P EXAMPLE. ROCK BUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 ¥4 257025 DIP & DIP DIRECTION OF O steLLation CBR - CALIFORNIA BEARING K TAFRONESS guggsggggzugsasgg:&;&g; GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATIO SAMPLE X A .
TEXTURE _OR GRAIN SIZE -
o SOUNDING ROD O o NvaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES Wﬁ‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
.S, STD. SIEVE SIZE 4 18 4@ 68 208 270 @ED— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. .
OPENING (MM) 476 200 042 @25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD T PRt nan T OF PICK ONLY MITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgg:gs gg:fn SILT cLay AR - AUGER REFUSAL HI. = HIGHLY @ - MDISTURE CONTENT . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (C0B.) GR (CSE. 8D P L) €L BT - BORING TERMINATED MED. - MEDIUM vV - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT REBULTS FROM FRICTION ALONG A FAULT OR
- SD. 3 CL. - CLAY MICA. ~ MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 1P FLANE.
GRAIN MM 305 75 28 225 05 8.005 CPT - CONE PENETRATION TEST  MOD. - MODERATELY WEA, - WEATHERED BY MODERATE BLOVE.
SIZE IN. 12 3 CSE. - COARSE NP - NON PLASTIC “¥ - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. %%mﬁ%m%; ';‘é:giggas'-gf; ;’:joﬁk 12?;) g’:m_ wITH
. - - WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE -
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 74~ DRY UNIT WEIGH A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
s R - . POINT OF A GEOLDGIST'S PICK. .
g DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST THAN @ FOOT PER 60 BLOWS.
SO MoIeTuRE ffSLE FIELD MOISTuRE | GUIDE FOR FIELD MDISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS ) .
(ATTERBERG LI F - FINE SD.~ SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOURY (SRECJ - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BT TOTAL LEKGTH
F0SS. -~ FOSSILIFEROUS SL. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. o
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY » _
©at) FROM BELOW THE GROND WATER TepLE |  FRAC. - FRACTLRED, FRACTURES SLL- SLIGHILY e VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S B B D D 6 DIVIDED BY THE
LL LIOUID LIMIT - - SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
-+ TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNALL.
SEMISOLID: REQUIRES DRYING TD (1S,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
e - MET - 00 ATTAIN OOTINUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING — N
| PLASTIC LIMIT B - 1o ,
i DRILL UNITS: ADVANCING TOOLSs HAMMER TYPE: VERIEBMY B Moaemmm e o B e BENCH MARK: BL-2 AT -L- STA.[8+69.33, 79.46’ LT
oM _L OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE D W vromaTIC D MANUAL WIDE 510 10 PEET THICKLY BEDDED 15 - 4 FEET
SLL SHRINKAGE LIMIT [ woene s CLAY BITS MODERATELY CLOSE 170 3 FEET THINLY BEODED 0.6 - 15 FEET ELEVATION; 126,88  FT,
T - VERY THINLY BEDDED .03 - 0.6 FEET
[] e conmnuous FLIGHT Auser CORE SIZE: CLOSE .16 TO 1 FEET )
- DRY - @ REQUIRES ADDITIONAL WATER T0 VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED 0.008 - 8.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ evoLow ausers = - THINLY LAMINATED < 0,008 FEET
PLASTICITY [ cme-asc [] wero Face Fincer Brts [~ INDURATION
PP S———— p————— FOR SEDIMENTARY RDCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
¢ [ wune.-careie mserts [+
NONPLASTIC 25 VERY LOW B cesse ™ 0 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 ;séxaelm CASING W/ ADVANCER I GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 UM N 0
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH L BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ tricone * TUNG.-CARB. [ wenp auser
D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY) [J core mir DIFFICULT TO BREAK WITH HAMMER.
»RED, - - ] vene swear TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. I J DRAG BIT EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
1 SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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3_GEO_BH_BRDG0210.GPJ NC_DOT.GDT 9/29/09

NCDOT BORE DOUBLE B369:

(=2 NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 5

PROJECT NO. 33233.1.1

l ID. B-3693 l COUNTY ROBESON l GEOLOGIST Milkovits, J. I. PROJECT NO. 33233.1.1 ID. B-3693 COUNTY ROBESON GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION BRIDGE NO. 210 ON SR 1527 OVER RAFT SWAMP (OVERFLOW) GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 210 ON SR 1527 OVER RAFT SWAMP (OVERFLOW) GROUND WTR (ft)
BORING NO. EB1-A STATION 21+12 OFFSET 15ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. EB1-A STATION 21+12 OFFSET 15ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 126.5ft TOTAL DEPTH 90.2 ft NORTHING 331,757 EASTING 1,979,722 24 HR. 9.3| | COLLARELEV. 126.5 ft TOTAL DEPTH 90.2 ft NORTHING 331,757 EASTING 1,979,722 24 HR. 9.3

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 06/04/09

COMP. DATE 06/09/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 06/04/09

COMP. DATE 06/09/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELev [PEAT 4K SOIL AND ROCK DESCRIPTION B | EEv PR »s o SOIL AND ROCK DESCRIPTION
() @ ( 0.5t | 0.5t | 0.5t | (O 25 50 75 100) | NO. |/voil o | Eev. @ DEPTH (f) ) 0.5ft | 0.5ft | 0.5t | |0 ! 50 75 100 | NO. | /ol o
130 1 B so | AL Match Line I U N
1 L 1 SN GRAY, SILTY SAND (continued)
1 L 478 L 787 R
4 | | 12ss5 GROUND SURFACE 0. I 18 | 33 | 31 . .*64,
125 f - T ROADWAY EMBANKMENT 45 T e
- t - TAN-GRAY, SILTY SAND -+ t
1998: 3.7 l - 428 4 837 . ‘ .
I T4 272 +4‘. SS.28 T 24 | 34 | 33 . *67
120 T o 120.0 65| | 40 T S 670
T H ALLUVIAL T . = :
1zal a7 b BLACK, SILTY SAND ws Lanz i 3 GRAY, COARSE SAND
i WOH| 1T 4] | @ $5-29 T 18128 | 2 ¢57- M_RSS- se3 90.2
115 T N 4 20 35 1 r Boring Terminated at Elevation 36.3 ftin
T N . EROWN SAND T R COASTAL PLAIN COARSE SAND
1128 4 137 -\ - + _
T 1 7 | 10 7 S5-30 1 i
110 I i 110.0 1650 |30 1 C
1 AN N COASTAL PLAIN T -
1078 L 187 1 N GRAY, SILTY CLAY I -
¥ s 3|7 . 410 - §S31| M §— 1 C
105 I \ §__ 25 1 n
4 - - - 4 .
1028 4 237 N \, 1 K
T 2 | 5] 8 g M §_ T r
100 I N N T 1000 265 | 20 T o
1 RV e GRAY, SILTY SAND T -
978 1 287 -\ L 1 R
ER 10 11 1 - 92 88321 W » 4 L
95 T A " 95.0 315 15 I o
1 L . R DARK GRAY, SANDY CLAY T -
928 - 337 ol : L 1 B
I 7 |9 [ 10 s M L I C
% I o C 10 I o
N - - .l - - o -
87.8 4 387 R B 1 -
1 4 6 8 . .+1 " M L 1 i
85 T L o 5 I .
4 t |
828 4 437 .. ! .. L 4 N
+ 2 5 7 . +12. M L + L
80 I Sl n 0 T -
4 . .l .. - 4 o
778 L 487 R R 4 R
I I I "N I -
) 73 -+ ! —74.5 52.0 -5 -+ -
+ e DARK GRAY, HIGHLY PLASTIC SILTY + L
728 4 837 N I CLAY T i
1 3 | 5|68 v $S-33| M T i
70 I AN 70.0 565 | -10 I "
1 DN TAN-WHITE, SILTY SAND I i
67.8 + 587 .\.\. =4 -
ER 3 20 25 - o4 88-34| M 4 L
¥ 4 . 4 L.
88 =+ { 64.5 e20] 18 =+ .
+ - - oo GRAY, COARSE SAND + -
628 1637 - S+ 1 L
L 4 14 20 25 .. “40 . 85351 M 88_ 4 L
o | T . S5 2| I o
578 1 687 L )/. L 3L I i
1 7 |7 | 2 B M §§_ 1 -
85 -+ Y ~ o854 72.0 -25 —+ L
T R GRAY, SILTY SAND + =
528 4 737 . \\ ... 1 L
I 24 | 29 | 30 o5 - M 4 L
50 T Y -30 T




Z W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6
BORELOG REPORT

NCDOT BORE DOUBLE B3693_GEO_BH_BRDG0210.GPJ NC_DOT.GDT 9/29/09

PROJECT NO. 33233.1.1 l ID. B-3693 I COUNTY ROBESON l GEOLOGIST Milkovits, J. 1. PROJECT NO. 33233.1.1 ID. B-3693 J COUNTY ROBESON J GEOLOGIST Milkovits, J. 1.
SITE DESCRIPTION BRIDGE NO. 210 ON SR 1527 OVER RAFT SWAMP (OVERFLOW) GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 210 ON SR 1527 OVER RAFT SWAMP (OVERFLOW) GROUND WTR (ft)
BORING NO. EB2-A STATION 21+62 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A BORING NO. EB2-A STATION 21+62 OFFSET 12ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 1264 ft TOTAL DEPTH 85.1 1t NORTHING 331,765 EASTING 1,979,772 24 HR. 7.4 COLLARELEV. 126.4ft TOTAL DEPTH 85.1 ft NORTHING 331,765 EASTING 1,979,772 24 HR. 7.4
DRILL MACHINE CME-550X DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL MACHINE CME-550X DRILL METHOD Mud Rotary HAMMER TYPE Automatic
START DATE 06/10/09 COMP. DATE 06/10/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 06/10/09 COMP. DATE 06/10/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE AMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy [DEPTH| BLOWCOUNT BLOWS PER FOOT sav. | ) SOIL AND ROCK DESCRIPTION E(Lff)" ELEV DE(E;'H o SOIL AND ROCK DESCRIPTION
(ft) ) ) | osft| o5t | 05| |0 25 50 75 100] | NO. | /ol 6 | Eev.a DEPTH (1) () 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100{ | NO. |/woil o
120 sl L L1 Match Line N
T N 1 YT o3I LIGHT GRAY TO GRAY, COARSE SAND
1 L 478 1 786 R S VA AR oo0l (continued)
4. 00O}
1 - 126.4 GROUND SURFACE 0.0 + 19 | 23 | 22 cee ] &3 N W oo
125 T " B ROADWAY EMBANKMENT 45 T D R SRR ooor
-T t L TAN-GRAY, SILTY SAND - < oo
1228 1 36 oo nah 428 L g3 D I P N 339F
T a2 ]2 +4 w R 1 ZEEREA I T w38 413 85,1
120 T c ™ 119.9 65 40 T r Boring Terminated at Elevation 41.3 ftin
T i — ' ALCOVIAL T N COASTAL PLAIN COARSE SAND
1178 L 8s .. BLACK, SILTY SAND 1 N
T WOH| 1 | 3 +4. .- 1 C
115 I » I —114.4 120| 32 -+ ~
+ I oo BROWN, SAND T -
1128 4 136 5 5 5 [ . e T r
o I W N 80| | 5 I -
-+ = COASTAL PLAIN -+ -
T Ao \- GRAY, SANDY CLAY + -
107.8 4 186 A- - Y I N
4 3 4 5 @9 88361 M %g + -
105 1 i ‘\ i N 1044 20| F2 -+ —
T Sy 3 GRAY-BROWN, SILTY CLAY T -
1028 4 236 S P 5 4 L
+ 4 6 8 - -*14' SS-37| M - + L
100 T o [ 99.9 265 | 20 T n
1 L N GRAY, SILTY SAND 1 i
978 4 286 . .\. - -+ L
T 6 8 | 10 . .+18 ss38| M B 4 A
95 I ~r n 15 £ o
228 1 s o [ I _
1 7 8 | 10 - #is M . 1 N
90 T 1 | 899 365 | 10 T -
1 . A GRAY TO DARK GRAY, RIGHLY PLASTIC T i
878 1 386 S N SILTY CLAY I n
4 4 5 6 N SS-38| M §‘ + L
85 I N NI 5 I o
T ST N 1 N
28 1 436 IR R A N I N
4 3 5 6 S YTIENE B B SS8-40 M§- + L
80 e - .‘. - o e e . . e e « e e - \:- 0 -:: ;
T AN NS 1 .
77.8 L 486 L NS T B
I 36 | 8 -&is M §_ 1 i
-5 T -1 - \’_ -5 1 -
T RN I NS 1 _
728 4 536 : . . l C. y §_ 1 A
70 1 B N 704 560! | 10 T -
-+ s < = GRAY-WHITE, SILTY SAND T N
678 | 584 ....\'\.\... L 4 L
4 14 35 34 R e IR O S SS-41}1 M L 4 n
4+ e e . . . e e . - . P Y - -, L.
65 -+ = = 64.4 e20] 12 - —
+ RSP EEERERERIN B - DARK GRAY, HIGHLY PLASTIC SILTY T -
628 L 636 5 s SRS IS0 IR IR y NY CLAY 1 L
60 T <ot 2\ R st e \" 60.4 66.0 -20 T -
-+ ~< 00 LIGHT GRAY TO GRAY, COARSE SAND T N
578 1 686 N R N R R e 1 i
4 13 28 22 P < o - C e ss42| ™ 888_ 1 "
55 -4 I « . . ./ . s e e o o o o 888_ -25 _:: :-
T 7 Soa 1 -
508 4 736 R R AU R R 993 1 L
1 12 | 18 | 19 .<37A w g3St 1 -
5 1 R R R R o9ar 50 1




SHEET 7

33233.1.1 (B-3693)

EBI-A
SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | |INTERVAL | cLASS. |LL | Pl |csawo[rsann| st | ciay | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-28 15'LT 21+12 3.7-5.2 A-2-4(0) | 17 | NP | 39.8 | 433 8.8 8.1 99 73 21 - -
$5-29 15'LT 21+12 8.7-10.2 A-2-400) | 19 | NP | 683 | 207 39 71 98 52 12 - -
§S-30 15'LT 21+12 13.7-15.2 A-3(0) 25 | NP | 715 | 248 3.6 0.0 96 56 5 - -
§S-31 15'LT 21+12 18.7-20.2 A-7-6(13) | 46 | 20 | 158 | 267 | 33.3 | 24.2 | 100 | 88 68 - -
§S-32 15'LT 21+12 28.7-30.2 A-2-4(0) { 32 | NP | 60.6 28.6 9.8 1.0 99 66 14 - -
§5-33 15'LT 21+12 53.7-55.2 A-7-6(44) | 64 ] 39 0.6 2.0 16.1 81.2 | 100 | 100 | 98 - -
S5S-34 15'LT 21+12 58.7-60.2 A-2-40) | 18 | NP | 538 | 374 4.8 4.1 100 | 79 1" - -
§S-35 15'LT 21+12 63.7-65.2 A-1-b(0) | 22 | NP | 80.7 | 13.3 2.9 3.0 99 28 7 - -
LB2-4
SOIL TEST RESULTS
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SEVES)| % %
NO. OFFSET | STATION | INTERVAL | cLASS. | LL | Pl [csano | Fsano| sut | cay | 10 | 40 | 200 |MOISTURE| ORGANIC
S58-36 12'LT 21+62 18.6-20.1 A-6(6) 40 | 16 | 223 | 31,7 | 29.7 | 162 | 99 84 55 - -
$§5-37 12'LT 21462 23.6-25.1 A-7-6(13) | 47 | 20 | 124 | 294 | 379 | 20.3 | 100 | 94 67 - -
S§S-38 12'LT 21462 28.6-30.1 A-2-4(0) | 35 | NP | 4938 372 | 11.0 2.0 97 66 16 - -
$5-39 12'LT 21+62 38.6-40.1 A76(17) | 41| 20 1.0 321 | 466 | 203 | 100 | 100 | 84 - -
S$S-40 12'LT 21+62 43.6-45.1 A-7-6(62) | 81 | 55 1.0 45 255 | 69.0 | 100 | 100 | 97 - -
- 8841 12'LT 21+62 58.6-60.1 A-2-4(0) | 17 | NP | 682 | 221 5.6 4.1 100 | 54 12 - -
S§S-42 12'LT 21462 68.6-70.1 A-1-b(0) | 17 | NP | 685 | 189 4.5 8.1 96 50 14 - -




FIELD
SCOUR REPORT

WBS:  33233.1.1 TIP: B-3693 COUNTY: Robeson

DESCRIPTION(1): Bridge No. 210 on -L- (SR 1527, Pine Log Road) over Raft Swamp (Overflow)

EXISTING BRIDGE

Field Inspection X Microfilm (reel pos: )
Other (explain)

Information from:

Bridge No.: 210

Length: 355 TotalBents: 3 Bentsin Channel: 1
Foundation Type: Timber piles

Bents in Floodplain: 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed

Interior Bents: None Observed

Channel Bed: None observed

Channel Bank: None observed

EXISTING SCOUR PROTECTION
Type(3): Abutment wall

Extent(4): At both end bents

Effectiveness(5): Effective

Obstructions(6): None observed

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

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

DESIGN INFORMATION
Channel Bed Material(7): Alluvial sand (SS-30) and silty sand ( SS-29)

Channel Bank Material(8): Alluvial sand (SS-30) and silty sand ( SS-29)

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

Floodplain Width(10): +/- 1400 feet

Floodplain Cover(11): Wetland forest

Stream is(12): Aggrading Degrading Static X
Channel Migration Tendency(13): None
Observations and Other Comments:
DESIGN SCOUR ELEVATIONS(14) Feet X Meters

NO INTERIOR BENTS

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit agrees with the Hydraulics Unit's theoretical scour at elevation 120.3 feet.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4
Passed #10
Passed #40
Passed #200
Coarse Sand "Soil Test Results",
Fine Sand for samples:
Silt SS-29
Clay SS-30
LL
PI
AASHTO
Station
Offset
Depth

See Sheet 7,

Form GEU-017e  Revised 7/26/2007

Reported by: Date: 6/24/2009
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Robeson Co.

SITE PHOTOGRAPH

Bridge No. 210 on —L— (SR 1527) Over Raft Swamp (Overflow)
TRACTOR
RAILER
TONS




