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GEOTECHNICAL ENGINEERING UNIT
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SUBSURFACE INVESTIGATION

STATE PROJECT_3335LL1 | p, no. B-3917
F.A. PROJECT_BRZ-1379(1)

counTY___ WAKE

PROJECT DESCRIPTION _BRIDGE NO. 311
ON -L- (SR 1379, PENNY RD.) OVER
LAKE WHEELER (SWIFT CREEK)
AT STA. 16+96.5

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.

T L
STATE STATE PROJECT REFERENCE NO. SHERT | TOTAL

N.C,| 3335LL1 (B-3917) 1] 23

STATE PROJ.NO. F, A.PROJ.NO, DESCRIPTION
33351.1.1 BRZ-1379D P.E,
CONST,

CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (Si9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

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

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

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENCENT 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,

INVESTIGATED BY_T-P. MOOREFIELD prrsonne ND. MOHS

CHECKED BY N.I. ROBERSON I.P. MOOREFIELD
SUBMITTED BY_N.Z. ROBERSON C.D. CZ4JRA
DATE APRIL 2006 I.T. WALKER

S.JOHNSON

A. BROWNING

M. MOSELEY
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D
B-3917

STATE PROJECT NO. | SHEET NQ.
33351.1.1 2
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SOIL DBESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED DR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTD SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

Wi - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TG COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF S0IL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

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

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

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
ADUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TD ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

OTHER

SAMPLE BREAKS ACROSS GRAINS.

oy SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLOWS
VERY STIF, GRAY SLTY G, MOST Wt ITERSEDOED FUE SMD LAERS HGHY PLISTE 476 ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION - FINE 75 COARSE GRATN TGNEDUS AND FETAMGRPHIC ROCK THAT AT WHICH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
R R MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS CRYSTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
GENERAL GRANULAR MATERIAL LT-CLAY MATERIA ORGANIC MATERIALS ROCK (CR)
CLASS. (85% PASSING *20@) (857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a3] a2 a4 |a6[a6]a7]a1,42 ]| A4A5 COMPRESSIBILITY gg&cmgg)mms SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |A-1-a|A-1-b A-2-4A-2-5|A-2-8/a-2-7] el A3 | ABA7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3@ e } INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
o0l T T N RR MODERATELY COMPRESSIBLE LIQUID LIMIT 31-5@ ASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
AP I : N CORE_RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL 8288558589 &W\%%%% \\\\\\\\‘ HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 56 (SEEPQIMENTARY ROCK T I ﬁzéfaégﬁg“gf‘cm TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
; L ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. 50 Mx MUCK, GRANULAR  SILT- C .
‘% b gx 2 st GRANULAR| oy ay AT ORGANIC MATERIAL smts Lson.ém OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
.4 MX51 MN SOILS SRR MAIERA OTHER MATERIAL
SOILS FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER -
« 200 15 Mxbs mdio txlss M5 mias s Mdas wnle MN3e MBS MM TRACE OF ORGANIC MATTER 2 - 3% 3. 8% TRACE L - 10 ROCK FrEsH, CRYSTALS B '3'16%12 Jﬂi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATLRE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 51 5 - 12% LITTLE 10 - 20% )
LIOUID LIMIT ko Mxjat vy 40 Mxk1 MN (40 Mxla1 M {90 M4 MNT  song wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pIp DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | N.P. 1@ Mx[1o M|t MN |1 MN |18 Mx[18 Mx]11 MN it MN LITTLE OR iGHLy | MIBHLY ORGANIC e >20% HIGHLY 35% AND ABOVE . SLL S?Yirﬁkfs?&fl,??[’ﬁf?uf;“'"E" FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP XNo MY ~ MODERATE y FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH TH
il I 0 e 4t 18 MKJi2 WHIG Wit AMOUNTS OF S,S‘ffg‘ e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO GIDES RELATIVE 70 ONE ANOTHER pAZRALLsLLDm THEI FRAC'ES:E.HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.|.\ o | o1y 1y 0R cLAYEY SILTY | CLAYEY ORGANIC pVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (sL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAYEL 8ND |\ il GRAVEL aND SAND | SOILS | SOILS MATTER A4 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.
z:f:;%sc - ) MODERATE SIBNIF!CANLDZURSTIUS;UFFERggg :?VRSISCOLORA{T]I%? E\EDO:EST:SR:ENG EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR T0 Yew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, M LDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK FLOOD PLAIN (F.PJ - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
OJUUL. SPRING OR SEEPAGE . THE STREAM.
PLOF A7-6<L.L.- 30 :PLOF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, AL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED po— (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | COMPACTNESS OR | pENETRATION RESISTENCE|  COMPRESSIVE STRENGTH S??EWQJILE’;‘:‘;';';TFE;‘ITDN o1 T TEST BORING SAMPLE F TESTED, WOULD YIELD SPT REF| JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(- VALUE) (TONS P ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEER AND EVIDENT BUT REDUCED| | [/ s cupir-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED To
GENERALLY VERY LODSE <4 SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 75 LATERAL EXTENT
CRANUL AR LOOSE 47018 §- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
RTERIAL MEDIUM DENSE 18 10 38 N/a ARTIFICIAL FILL OTHER THAN L core soRinG S6- SPLIT SPOON F_TEST] PT N LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 10 50 ROADWAY EMBANKMENTS —Q' SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BuT |.MOTTLED WMOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 o INFERRED SOIL BOUNDARIES ST- SHELBY TUBE (V. SEVD THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
VERY SOFT @ 0.5 - N L BOUNDA e“‘O MONITORING WELL SAMPLE 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 270 4 2.25 T0 8.5 =//Sv7s  INFERRED ROCK LINE PIEZONETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
ST LAY MEDIUM STIFF o 0.5 701 D e ALLATION AT~ RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 1702 < v N -
pliat et aiFE e 102 R v et ALLUVIAL SOIL BOUNDARY o ore moroATOn D pLE ziggrisegxig’:ﬁmm1oNS. OQUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (RO.D. - A MEASURE OF ROCK DUALITY DESCRIBED BYs TOTAL LENGTH OF
HARD >38 >4 25/005  DIP/DIP DIRECTION OF O herainmion d ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TORE R GRATN T7E ROCK STRUCTURES CBR - CBR SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR_CRAIN O ST w-vaLLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (84P.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 4@ e 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 642 025 0875 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD B ELINOIFE DR PACK ONLY WITH DIFFICULTY. HARD HAMMER BLOS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CD“RSE FINE SILT cLaY AR - AUGER REFUSAL oM - PRESSUREMETER TEST TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
SAN SAND - - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE
(BLDR.) (€08.) (GR.) L) €L i - - SLICKENSIDE - POLISHE STRIATED SURFACE THAT RESULTS FROI N A
(CSE. 5D (F. $D.) BT - BORING TERMINATED SD. - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED W&T[é POLISHED AND STRIATED $ T § FROM FRICTION ALONG A FALLT OR
GRAIN MM 305 75 2.0 0.25 @05 0005 e e menETRATION TEST S Sy BY MODERATE BLOWS. .
azE N 12t > S Y s — Con 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 B.P.F. OF
CSE. - COARSE c N usaL 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 REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS g;‘l; - gi:zL?gE;EE:E;Ff:TTmN 18t 7Y - UNIT WEIGHT POINT OF A GEOLOGISTS PICK. Anz 120;803155105 DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S LESS THAN 0.1 FOOT PENETRATION
- WITH L OWS.
SOIL_MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION e - vOID RATIO Y4 = DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F.~ FINE W -~ MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY F0SS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
; : FRAC. - FRACTURED VST - VANE SHEAR TEST VER VED W : XAV STRATA_ROCK GUALLTY DESIGNATION (S.RO.DJ - A MEASLRE OF ROCK QUALITY DESCRIBED BY:
LIOUID LIMIT SAT FROM BELOW THE GROUND WATER TABLE FRAGS. - FRAGMENTS S‘ég g:",,?;i;fﬁ ESXCKIJ:Sé(N(l:ZEl ;;NB,S,;EKEEN CBAY AFTIEPJ%EI:iEgaIE!-SYSL;‘RIg HCZ%I"BTE ogcgégghgsggso;src; TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 18 CENTIMETERS DIVIDED
. sn'EL MED. - MEDIUM FINGERNALL . BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
savee CWET o0 TR MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOLL (1.5 SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
b ATTAIN OPTIMUM MOISTURE <
P pLasTIC LT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING vERY TI,%%EY SEDDED 1?%5- BENCH MARK: ~-BL3- 14+63 AT -L- STATION I5+0l, 8’ RT
: VERY WIDE
oM_L OPTIMUM MOISTURE - MOIST - @ SOLID; AT OR NEAR OPTIMUM MOISTURE 0 [ auvtomatic MANUAL wfgﬁ 0 '3‘°TR§ ;’“?“E EIT” FEET THICKLY BEDDED 15 - 4 FEET
SL_| SHRINKAGE LIMIT MOBILE B-52 CLAY BITS MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET ELEVATION: 295,93 FEET)
D 6' CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE @16 T0 1 FEET VERY THINLY BEDDED 8.83 - .16 FEET
CDRY - @ REQUIRES ADDITIONAL WATER TO # VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 9.63 FEET NOTES:
Y- ATTAIN OPTIMUM MDISTURE O s 8" HOLLOW AUGERS i THINLY LAMINATED < 0.008 FEET
PLASTICITY CME-45C HARD FACED FINGER BITS INDURATION
P—— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) Y NGTH D TUNG.~CARBIDE INSERTS D'”
NONPLASTIC o5 VERY LOW [ cve-sse 0 0 ERIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 8-15 SLIGHT CASING W/ ADVANCER HAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 1e-25 MEDIUN [ portasLe HotsT ricone_2% csteeL e | [ ] posT HoLe piceeR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH BREAKS EASILY WHEN HIT WITH HAMMER
[ eacoe - TUNG.-CARB. [] wano aucer :
COLOR [ omer SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [ vene siear Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer [] omer 0 EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;

REVISED 08/15/00



STATE OF NOTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
April 21, 2006
STATE PROJECT: 33351.1.1 (B-3917)
F.A. PROJECT: BRZ-1379(1)
COUNTY: Wake
DESCRIPTION: Bridge No. 311 on -L- (SR 1379, Penny Rd.) over Lake Wheeler (Swift Creek) at
Station 16+96.5
SUBJECT: Geotechnical Report — Inventory

Project Description
A four-span bridge, 188.94-feet in length, is proposed on -L- (SR 1379, Penny Rd.) over the western end of
Lake Wheeler. The proposed bridge, which will replace the existing structure, will be located
approximately 40 feet left of the existing bridge. The roadway embankment will be widened approximately
50 feet parallel to the existing embankment to accommodate the new roadway alignment. The existing
bridge will remain in service while the new bridge is being constructed.

The subsurface investigation for the roadway was conducted during January and February 2006. The End
Bent One borings were drilled using an ATV-mounted Mobile B-52 drill machine. A CME-45C drill
machine mounted on a barge was used to drill the in-water borings. Two Standard Penetration Test borings
were performed at each bent location. Rod soundings were performed at three locations on End Bent One to
delineate the top of weathered rock. Four borings (EB1-A, B1-A, B2-B, and B3-A) were cored using NQ-2
core equipment. All borings were advanced until crystalline rock was encountered. Representative soil
samples were obtained for visual classification in the field and selected samples were sent to the Materials
and Tests Unit for laboratory analysis. Eight rock core samples were submitted to the Materials and Tests
Unit to determine Unit Weight and Compressive Strength.

Physiography and Geology
The project is located in gently rolling terrain of the Piedmont Physiographic province. The project is
located within the boundaries of Lake Wheeler Park operated by the Raleigh Parks and Recreation
Department. The area adjacent to the park is mixed suburban, with scattered single family homes and
housing developments. The area along Lake Wheeler is wooded. Geologically, the project is located within
the Raleigh Belt and is underlain by the Raleigh Gneiss.

SHEET 3 OF 23
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Soil Properties
Soils encountered at the project site include roadway embankment, alluvial, and residual soils.

Roadway embankment was encountered at End Bents One and Two. These soils are associated with the
existing alignment of Penny Road. A rod sounding was performed at End Bent One through the
embankment, but no soil samples were taken. Embankment soils range from 5.0 to 11.0 feet thick.

Alluvial soils were encountered at all bent locations except End Bent One. The alluvial soils range from 0.5 to
16.7 feet in thickness. These soils consist of gray, soft to medium stiff, wet, sandy silt (A-4), gray, very soft to
soft, moist to wet, silty clay (A-7-6) and sandy clay (A-6), and gray, very loose, wet, silty sand (A-2-4). The
alluvial soils were deposited on residual soil and weathered or crystalline rock.

Residual soils were encountered at EB1-B and B1-A and range from 3.5 to 6.0 feet in thickness. The residual
soils consist of gray, very stiff to hard, moist, sandy silt (A-4). The residual soils are underlain by weathered
and/or crystalline rock.

Rock Properties
Weathered rock was derived from the underlying gneissic bedrock. The weathered rock ranges in thickness from
1.1 to 2.6 feet. Weathered rock was not encountered in all borings. Three rod soundings were performed at End
Bent One to identify the weathered rock line.

Crystalline rock was encountered at each boring location. EB1-A was cored to confirm the presence of shallow
rock in the area. Core Recovery (REC) ranged from 85% to 97%, with an average of 92%. Rock Quality
Designation (RQD) ranges from 72% to 95%, with an average of 82%. Testing indicates the gneiss has a unit
weight ranging from 156.9 Ibf/ft’ to 164.9 Ibf/f>. Compressive strength ranges from 4.28 ksi to 38.1 ksi. More
detailed rock descriptions can be found in the Core Boring Report.

Groundwater
Groundwater was present in the End Bent One borings. The groundwater elevations ranged from 283.0 feet at
EB1-A to 283.3 feet at EB1-B. Surface water in Lake Wheeler was measured at elevation 283.0 feet in February
2006.

Notice
This Geotechnical foundation report is based on the Bridge Survey and Hydraulic Report for Lake Wheeler
(Swift Creek), dated September 26, 2005 and the Preliminary General Drawing dated November 23, 2005. If
significant changes are made in the design or location of the proposed structure, the subsurface information

should be reviewed and modified as necessary.
Pryﬂ % yé ,é

Nathan Mohs
Engineering Geologist
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PROFILE OF BORINGS ALONG -L- BRIDGE NO. 311 33351.1.1 (B-3917)

EBI-B B2-B B3-B EBZ2-B
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2" LT 17" RT 17" RT 4" RT
I T 300
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290 | N e ] 290
EXISTING GRoyng

v WS @2/06

RESIDUAL, ii,o GRAY, MOIST, N - — ==t f e e et e Rt —
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____________________________________________________________________________________________ . T N
270 = S AR = ; (o 270
~ > ~ i MEDIUM STIFF TO STIFF, {ii{ SANDY SIT
= :
CRYSTALLINE ROCK. P/ — = ORss o |
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REC=93%  ROD=74%
D [ e 250
L e 240
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CORE BORING REPORT

PROJECT NO. 3335L.LI |ID. B-39I7 |[COUNTY WAKE | GEOLOGIST ~ S. JOHNSON
SITE DESCRIPTION BRIDGE NO. 3IION -L- (SR (379, PENNY RD) OVER LAKE WHEELER GROUND WATER
BORING NO. EBI-A  |BORING LOCATION  (5+94 [OFFSET 37° LT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 288.5°  |NORTHING 709855’ |EASTING 2082352’ UHR 5.5
TOTAL DEPTH 12.5° | DRILL MACHINE MOBILE B-52  [DRILL METHOD ROTARY W/ WATER |HAMMER TYPE MANUAL
START DATE 1/27/06 | COMPLETION DATE 1/31/06 | SURFACE WATER DEPTH N/A  |DEPTH TO RCK 2.4’
cLpy, |PEPTH[BLOW COUNTIPEN]  BLOWS PER FOOT |SAMPLE W1 & SOIL AND ROCK
"1 FT0 |0.570.5/0.54FTI0 25 80 75  100|NUMBER| Aol C DESCRIPTION
2885 F -
P ool ——1—ds /001 : WEATHERED ROCK (GNEISS)
285.0 - °° Oz oo o232 78070.0%) Re-1 7 CRYSTALLINE ROCK,
T s B B W |74 GRAY, HARD TO VERY HARD, FRESH
T I I D j;ff TO SLIGHTLY WEATHERED, CLOSELY
280.0 - ik et Seieiel el 77 TO MODERATELY CLOSELY
T S I A R RS-2 < FRACTURED, GNEISS
T it il Il el & REC=97%___ RQD=86Y%
215.0 =~ ~CORING _TERMINATED “AT ]
T ~_ECEVATION [276.0 |[FEET™
270.0 —— “IN_TRYSTA[TINE "ROTK_7
T T UGNESSE 1T T
2650 + IR RRE SRR e
260.0 = [ Eetats Feees S
2550 + S HE R R
250.0 4 g i Jupuui s
2450 SRR EERE EREl RS
2400 F RS SR R SRt
2350 SRR Bk REb R
o T e gty I e
2300 & EEEE EEEE BLEE LR
225.0 + i e e e
2200 s B Bk it
250 & ST SR R R
| 200 & kLR

PROJECT: 33351.11 iD:  B-3917 COUNTY: . Wake BORING NO: EB1-A .
DESCRIPTION:  Bridge No. 311 on -L- (SR 1379, Penny Rd.) over Lake Wheeler (Swift Creek)
LOCATION OF BORING: -L-15+94, 37' LT COMPLETION DATE: 1/31/06
COLLAR or GROUND ELEVATION: 2885 ft CORE SIZE: NQ-2 GEOLOGIST: S. Johnson
CORE EQUIPMENT: Mobile B-52 DRILLER: M. Moseley
DRILL REC | RQD
ELEV | DEPTH] RATE | RUN | (ft) (ft) | SAMPLE FIELD CLASSIFICATION and REMARKS
(ft) (ft) (min/ft) (ft) (%) | (%) | NUMBER
286.1 2.4 3:00 RS-1  |Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, very closely to moderately closely
3:00 49 | 44 | 2420 l|fractured, Gneiss
2:00 4.9
2:00 (100%)} (90%)
281.2 7.3 2:30
281.2 7.3 3:00 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, very closely to moderately closely
2:00 29 23 fractured, Gneiss
9:00 3.2
3:00/.2 (91%) | (72%)
2780} 105
2780 105 2:00 RS-2 |Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, very closely to moderately closely
3:00 20 | 20 |105-10.9]fractured, Gneiss '
20
(160%)] (100%),
276.0 12.5

BOREHOLE TERMINATED AT ELEVATION OF 276.0 FEET, IN CRYSTALLINE ROCK.
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GEOTECHNICAL UNIT BORING LOG SHEET 10 OF 23

PROJECT NO. 3335LLI |ID. B-39I7 |COUNTY WAKE | GEOLOGIST ~ S. JOHNSON
SITE DESCRIPTION BRIDGE NO. 31lON_-L- (SR 1379, PENNY RD) OVER LAKE WHEELER GROUND WATER
BORING NO. EBI-B  [BORING LOCATION  16+05 |OFFSET 2' LT | ALIGNMENT -L - 0HR. 5.0
COLLAR ELEVATION 286.3° | NORTHING 709855 |EASTING 2082389’ UHR 3.0
TOTAL DEPTH 7.5° | DRILL MACHINE MOBILE B-57  [DRILL METHOD H.S. AUGERS |HAMMER TYPE MANUAL
START DATE 1/31/06 | COMPLETION DATE 1/31/06 |SURFACE WATER DEPTH N/A [DEPTH TO ROCK 7.5
ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | W ‘(_) SOIL AND ROCK
"1 (FTJ) [0.510.5/0.5{FTJ[0 25 50 75  100|NUMBER| 4101 G DESCRIPTION
286.3 L e Sttt bt St
285.0 = it Dt s Bafatat Rttt
T a0l3lislosliol o kas 1| sse RESIDUAL, GRAY, SANDY SILT
280.0 T 7,5 |60 0.0|[ -~~~ 1~~~ 1-—-go7/0. WEATHERED ROCK_(GNEISS)
T T2 SBT REEUSAC AT -1
275.0 - ~ELEVATION 1278 B FEET ]
T ~ ON URYSTA[LINE “ROTK
T T[T IGNEISSY T
210.0 inpagatie falatuts Salututs Beliatels
265.0 e g e
260.0 + St bl St P
2560 + SR R REEE REE
250.0 4~ i e s
245.0 + s s Eeletals Eitats
2400 + EEEE BEES SEES BEE
2350 + S Bt R B
230.0 + [t et e B
225.0 - e e e e
220.0 + S et s Bt
26.0 =+ Sl i Al b
20,0 = T i e




| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |

@EOTECHNIGAL UNIT BORING LOG BT | 0p 23
PROJECT NO. 3335LLI |ID. B-3917 [COUNTY WAKE | GEOLOGIST ~ S. JOHNSON
SITE DESCRIPTON  BRIDGE NO. 3I/ON -L- (SR 1379, PENNY RD) OVER LAKE WHEELER GROUND WATER CORE BORING REPORT |
BORING NO. BI-A |BORING LOCATION  16+55 | OFFSET 12' LT | ALIGNMENT -L- 0HR. N/A PROJECT: 3335111 ID:  B-3917  COUNTY: Wake BORINGNO:  B1-A
COLLAR ELEVATION 279.4’ |NORTHING 709905’ IEASTING 2082397’ 4 HR. N/A . N Bridee N " '
TOTAL DEPTH 214’ | DRILL MACHINE CME-45C [DRILL METHOD ROTARY W/MUD |HAMMER TYPE MANUAL PESCRIFTION: _Bridge No. 311 on 1+ (SR 1879, Penoy ) over Lake Wheeler (Swit Creeld
START 'DATE 2/1/06 | COMPLETION DATE 2/1/06 |SURFACE WATER DEPTH 3.6’  [DEPTH TO ROCK 6.6’
CLEV DEPTHIBLOW COUNTIPEN. BLOWS PER FOOT SAMPLE W LO SOIL AND ROCK LOCATION OF BORING:  -L- 16+55, 12'LT COMPLETION DATE:  2/1/06
"1 (FT) 10.550.510.5{FT) 9 25 50 75 I00INUMBER | Aol G DESCRIPTION :
794 E 2 2 2 —— 2 ———————— COLLAR or GROUND ELEVATION: 2794 ft CORE SIZE: NQ-2 GEOLOGIST: S. Johnson
T T 00|39 |LO|[ 0 T T T T T T o $5-2 ALLUVIAL, GRAY, SANDY CLAY
T - —_*_—_—::—————“-—5664-—‘ . RESIDUAL, GRAY, SANDY SILT CORE EQUIPMENT: CME-45C . . DRILLER: M. Moseley
275.0 = 4.0 |100 0.4] |- - - S ‘
+ . il il I 2= WEATHERED ROCK (GNEISS) DRILL REC | RQD
I SR D A % ELEV |DEPTH| RATE | RUN| (f) | (f) | SAMPLE FIELD CLASSIFICATION and REMARKS
T - =-—-—=|-=-—-- "//' CRYSTALLINE ROCK (ft) (ft) (min/ft) | (ft) (%) | (%) | NUMBER
270.0 T I R T \//;d ! 2150 | 4.4 1:25 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely to widely
T iintls Sttt Sttt St RS-3 3 GRAY, HARD TO VERY HARD, FRESH 1:45 3.0 28 fractured, Gneiss
Tr -~ 1 | 1 A o 1:45 50
265.0 Rl el B e | HO %TO SLIGHTLY WEATHERED, CLOSELY TO - 0% | (56%)
+ - === - ¥ WIDELY FRACTURED, GNEISS 27001 94 3:40
T I R e :/;l// REC=867, ROD=85 21001 94 2:25 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, moderately closely to widely
2600+ | { | | lit-—-—-4-=-—4—-==4 - =] ‘:,{ I T 2:35 17 1.7 fractured, Gneiss
T S R R R g 20 .
T ~CORING “TERMINATED AT ] ool 114 (65%)1 (85%)
255.0 T _-—EL—F—V—KI]ON— 1258.0 [FEET ™ 26801 114 3:45 RS-3  [Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely to moderately closely
I _IN_CRYSTALLINE RQCK_"] 4:00 50 | 50 |11.4-11.9|fractured, Gneiss
-+ T T TAIGNESRS) T 1T T 4:30 5.0 RS-4
250.0 R SR S S 4:30 (100%)| (100%)] 15.8-16.4'
-+ it Rttty Ratiadiaie Rellinlls 2630| 164 | 630
1 A A E I, 26301 164 6:50 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, moderately closely to widely
245.0 T R e A A 8:00 5.0 5.0 fractured, Gneiss
T SN DR B R 8:15 5.0
I N B B S 8:30 (100%){{100%)
240.0 =1 —— g - - = = 4 268.0] 214 | 1350
2350 B EEEE CEE P
w00+ e B
225.0 4 s el Eabes et
~ IS AN A
200+ RS TS Err REs
215.0 'E— :_::__:j—_:_:_—__ :_—__—__—_ _—__:_—__:
20.0 s e Es P
205.0 =+ el ietelet el et ,
| 200.0 —:— _: _: _: _: _: _:_: _: _: _:_: _: _: _: _: _: . BOREHOLE TERMINATED AT ELEVATION OF 258.0 FEET, IN CRYSTALLINE ROCK.

—_— - pum——
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| GEOLOGIST ~ S. JOHNSON

PROJECT NO. 3335LlLI |D. B-3917 |COUNTY WAKE

| GROLOGIST ~ S. JOHNSON

GROUND WATER

0HR N/A

4 HR N/A

SITE DESCRIPTION BRIDGE NO. 3ION -L- (SR 1379, PENNY RD) OVER LAKE WHEELER

GROUND WATER

BORING NO. B2-A  |BORING LOCATION  16+93 | OFFSET 17" LT

| ALIGNMENT -L-

0HR. N/A

COLLAR ELEVATION 270. ]NORTHING 709943° IEAST[NG 20824071’

4 HR. N/A

TOTAL DEPTH 4.7’

| DRILL MACHINE CME-45C

IDRILL METHOD ROTARY W/O MUDIHAMMER TYPE MANUAL

IDEPTH TO ROCK L.’

START DATE 2/1/06

| COMPLETION DATE 2/1/06

IDEPTH TO ROCK 4.6’

SOIL AND ROCK

| SURFACE WATER DEPTH 2.9’
N

DESCRIPTION

ALLUVIAL, GRAY, SILTY SAND

PROJECT NO. 333511 |ID. B-3917 [COUNTY WAKE
SITE DESCRIPTION BRIDGE NO. 3I/ON -L- (SR [379, PENNY RD) OVER LAKE WHEELER
BORING NO. BI-B  [BORING LOCATION  16+63 [OFFSET 14’ RT | ALIGNMENT -L-
COLLAR ELEVATION 277.9°  |NORTHING 709903’ [EASTING 2082424’
TOTAL DEPTH 1.I | DRILL MACHINE CME-45C [DRILL METHOD ROTARY W/0O MUD |HAMMER TYPE MANUAL
START DATE 2/1/06 | COMPLETION DATE 2/1/06 | SURFACE WATER DEPTH 5.’
ELEV DEPTH|BLOW COUNT/|PEN. BLOWS PER FOOT SAMPLE | W, l@
| (FT) 10.570.51051FT) 9 25 80 75 IO0INUMBER| Aol G
211.9 T 150 0 5 I 10 VA0 W
275.0 —— Z 7 SBET REEUSAL AT - 7]
T “ELEVATION 2768 JFEET .
T -~ ON_URYSTALLINE “ROCK |
210.0 = T GNEISSL L
2650 + SEEEEEE R B
2600 + EEEE EECE EEEL EEEX
255.0 _:_ __._:::___‘ _._____:"_:— —_::__i:_ _:—___:—:
2500 + EE s s S
2450 + S CE SR RERS
240.0 [ g luupuls Jugu:
2350 + SR RS BEER EEEE
2300 + EEEE ETES S Rt
2250 1 EEEEEEEE ERE B
2200 + EEEE BEEE B Sok
2650 e e I
20.0 + [t e et febete
2050 + SRt EEEE SRS S
2000 4 B Rk LR EELE

ELEV DEPTH|BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE |V, G SOIL AND ROCK

2700 T i ettty elints Bt

270.0 T 0.0 WOHWOHWOR[ .0 [ 10— — |- — — - -~ -~ IT 553 [ W N ALLUVIAL GRAY. SLTY CLAY
T T T T T 8070 % P URAT

265, —=—1:6160 O - P WEATHERED_ROCK_(GNEISS) 7
T - ~SHT REFISAL KT~ - \_CRYSTALLINE ROCK_(GNEISS)
T “FLEVATION 26524 JFEET

260.0 TIN_CRYSTALLINE” QTR ]
T T T (GNEISSY T

255.0 = R e Rt R

250.0 - e e g

245.0 4= S e B S

200 + I

235.0 =~ R e e

230.0 -~ e s Pt s

250 4 L s R et

200 EEEE ECEE ERCE SECT

250 =+ [ I B

20.0 4 e e e

205.0 S S R B

200.0 S S S

195.0 — R s s
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GEOTECHNICAL UNIT BORING LOG SHEET 13 OF 23
PROJECT NO. 333511l IID. B-39I7 |COUNTY WAKE _ IGF)OLOGIST S. JOHNSON
SITE DESCRIPTION _ BRIDGE_NO. 311 ON_-L- (SR 1379, PENNY RD) OVER LAKE WHEELER GROUND WATER| CORE BORING REPORT
BORING NO. B2-B  [BORING LOCATION  16+93 |OFFSET 17" RT | ALIGNMENT -L- 0HR. N/A PROJECT: _ 33351.1.1 ID:  B3917 COUNTY: Wake BORINGNO:  B2-B
COLLAR ELEVATION 270.6’ INORTHING 709929’ IEAST[NG 2082438’ 2 HR. N/A DESCRIPTION:  Bridas No. 311 on L. (SR 1376, PennvRd Lake Whesler (S . 9
: 3 -L~ . axKe eeler (owl reel
TOTAL DEPTH 14.0° | DRILL MACHINE CME-45C [ DRILL METHOD ROTARY W/O MUD |HAMMER TYPE MANUAL ridge o 31T on L (SR 1975, Penny R over
START DATE 2/2/06 |COMPLETION DATE 2/2/06 |SURFACE WATER DEPTH 12.4° ]DEPTH TO ROCK 4.4’
cL gy, |PEPTHBLOW COUNTIPEN. BLOWS PER FOOT SAMPLE |'W. 1(_) SOIL AND ROCK LOCATION OF BORING: __-L- 16+93, 17'RT | COMPLETION DATE: __ 2/2/06
(FT.) 10.510.50.51F 1|9 2 3P o 19P|NUMBER | Mol G DESCRIPTION COLLAR or GROUND ELEVATION: 2706 ft CORESIZE: NQ-2 GEOLOGIST: S. Johnson
1 N ) CORE EQUIPMENT: CME-45C . DRILLER: M. Moseley
$16:6 +0.0"[WorwoH LI I o i [l G W ALLUVIAL, GRAY, SILTY CLAY — ——
1 IR D DU S % WEATHERED ROCK (GNEISS) ELEV |DEPTH| RATE | RUN| () | () | SAMPLE FIELD CLASSIFICATION and REMARKS
4+ 4.4 |69 00| F---}---|- - - 404£0.0 4 ® | @ | (mivy | | (%) | (%) |NUMBER
265.0 —___ [ N D F RS_S ',// CRYSTALLINE ROCK' 266.2 4.4 3:03 RS-5 |Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely to widely
T I e R R \;3‘// GRAY' HARD TO VERY HARD' FRESH 4:07 3.1 1.3 6.5'-7.0' [fractured, Gneiss
T [ IO A A 7Z/1T0 SLIGHTLY WEATHERED, CLOSELY TO 439 | 34
260.0 = R Sttt Sataats S ,/‘Ié WIDELY FRACTURED, GNEISS 3:55/.4 (91%) | (38%)
T I U, B B & REC=937  RQD=T74Y 2628| 7.8 |
T ——— P— L 262.8 7.8 4:35 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, moderately closely to widely
255.0 N _CQBm G_TERWNA_IED_ AT_. 4:26 4.4 4.4 fractured, Gneiss -
T “ELEVATION256.6 JFEET ] 8:58 | 48 -
T ~ IN_ CRYSTALLINE ROCK™ - N B (62%) | (62%) |
250.0 T L ONEISSY T 258.01 126 12:22 RS-6 |Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, moderately closely
T [T A A 10:001.4 14 | 1.4 ]13.3-14.0|fractured, Gneiss :
-+ T T—_—_ 14
245.0 = inalus Dbt Paduguls Sufaul (100%))(100%)
: :::::::::::_—:::: 256.6| 14.0
240.0 = il il ity e
235.0 _EE_ 5_:_:_:_:_:_:_:_:_:,:_:_:_:_:_:
00+ R
225.0 + S Btk Bt Attt
220.0 + e Eeets bt St
N L I R A
5o 4 FEEE EEES RS S
00 + P S e S
205.0 = s s s St
200.0 e
195.0 -EE- : _: _:_:_: _: _: _: _: _: _:_:_: _:_:_: _: . BOREHOLE TERMINATED AT ELEVATION OF 256.6 FEET, IN CRYSTALLINE ROCK.
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CORE BORING REPORT

PROJECT NO. 3335L.Ll |ID. B-3917 |[COUNTY WAKE | GEOLOGIST  S. JOHNSON
SITE DESCRIPTION BRIDGE NO. 3IION -L- (SR 1379, PENNY RD) OVER LAKE WHEELER GROUND WATER
BORING NO. B3-A  [BORING LOCATION  |7+38 |OFFSET 17 LT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 274.0' | NORTHING 709984’ |EASTING 2082428 MU HR. N/A
TOTAL DEPTH 21.2° | DRILL MACHINE CME-45C [ DRILL METHOD ROTARY W/0O MUD |HAMMER TYPE MANUAL
START DATE 2/3/06 | COMPLETION DATE 2/3/06 | SURFACE WATER DEPTH 8.9'  [DEPTH TO ROCK 7.4
ELEV DEPTH|BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE | W, IC-) SOIL AND ROCK
A X0l B I T O A A e gg:g W ALLUVIAL, GRAY, SILTY CLAY
2700 + 38| 4 | 5|50 O-|-—-J---f---J| SS-8 | W GRAY, SANDY SILT
T 74|60 0.0 |-~ dq===-== = RO
265.0 1~ oo oo RS- @ CRYSTALLINE ROCK,
£ MR [t R Puppeas 77| GRAY, HARD TO VERY HARD, FRESH
260.0 - ——=d---q---4---1 7ATO SLIGHTLY WEATHERED, CLOSELY TO
T [l il i 7 WIDELY FRACTURED, GNEISS
255.0 I L Rss | B e RoDsoe
T “CORING TERMINATED AT
250.0 7~ T ELEVATION [25279 [FEET.
T —IN_CRYSTALLINE RQCK "
245.0 I~ et R faduinks fafe
2400 S O R S
235.0 4 [ g pupungs s
230.0 + Sl el bl el
2250 B B R B
220.0 et bt el bl
N I S S
2.0 + EEEE B RS BELE
200 =
205.0 I s e el St
2000 3 S SR SRR S
I 195.0 = (g g s e

PROJECT: 33351.1.41 ID:  B-3917 COUNTY: Wake BORING NO: ...___[_3_3_'_'_‘1‘,.. »
DESCRIPTION:  Bridge No. 311 on -L- (SR 1379, Penny Rd.) over Lake Wheeler (Swift Creek)
LOCATION OF BORING: -L- 17438 17'LT COMPLETION DATE: 2/3/06
COLLAR or GROUND ELEVATION: 2741 ft CORESIZE: NQ-2 GEOLOGIST: S. Johnson
CORE EQUIPMENT: CME-45C DRILLER: M. Moseley
DRILL REC | RQD
ELEV |DEPTH|{ RATE | RUN | (ft) (fty | SAMPLE FIELD CLASSIFICATION and REMARKS
(ft) (ft) (min/ft) (ft) (%) | (%) | NUMBER
266.7 7.4 2:20 RS-7 |Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely
1:68 3.6 3.6 |9.6-10.1 |fractured, Gneiss
2:00 3.8
2:00/.8 (95%) | (95%)
2629 11.2
2629] 11.2 2:00 Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely to moderately closely
2:00 5.0 5.0 fractured, Gneiss
2:00 5.0
3:15 {100%)](100%)
26791 16.2 2:50
25791 16.2 4:15 RS-8  [Crystalline rock ,gray, hard to very hard, fresh to slightly weathered, closely to moderately closely
4:15 4.8 4.6 |18.5'-19.2'|fractured, Gneiss
3:50 5.0
3:45 (96%) | (92%)
25291 21.2 3:16

BOREHOLE TERMINATED AT ELEVATION OF 252.9 FEET, IN CRYSTALLINE ROCK.
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PROJECT NO. 3335l |ID. B-39I7 |COUNTY WAKE | GROLOGIST ~ S. JOHNSON
SITE DBSCRIPTION  BRIDGE NO. 3I/ON -L- (SR I379, PENNY RD) OVER LAKE WHEELER GROUND WATER
BORING NO. B3-B  |BORING LOCATION 17+38 |OFFSET (7' RT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 273.8’ | NORTHING 709968 | EASTING 2082458’ 9% HR. N/A
TOTAL DEPTH 7.2° | DRILL MACHINE CME-45C | DRILL METHOD ROTARY W/0 MUD [HAMMER TYPE MANUAL
START DATE 2/3/06 | COMPLETION DATE 2/3/06 | SURFACE WATER DEPTH 9.2’  [DEPTH TO ROCK 7.2-
ELEV DEPTH|BLOW COUNT|PEN, BLOWS PER FOOT SAMPLE | W l(-) SOIL AND ROCK
" (FTJ 0.570.540.51FTJ| 9 25 50 75 I00INUMBER | Mol ¢ DESCRIPTION
2038 Too[T (23 [0 f5-1 -1 -—-F--—— ST ALLUVIAL, GRAY, SILTY CLAY
2700 =352 | 3|3 Lo Xxe- 12221 -""1°-2
T 72160 0.0l -V - 7T " "d0/0. W
265.0 - T SET _REFUSAL™ AT~
+ £+ EVATION 4266.6 HFEET -
T ~ON ORYSTALLINE “ROCK
260.0 T AGNBISS) - 1 - - 1
255.0 s i T R
250.0 T
245.0 - S D S R
2400 3 R R SR REEE
235.0 = s S s
230.0 4= s It s e
2250 4 ]
200 + SR Bt B SR
25.0 = e s e S
20,0 - e
205.0 -+ s S B
200.0 S s S S
| 195.0 = e e e e
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PROJECT NO. 3335LLI [ID. B-3917 |COUNTY WAKE

| GROLOGIST ~ S. JOHNSON

SITE DESCRIPTION BRIDGE NO. 3IION -L- (SR 1379, PENNY RD) OVER LAKE WHEELER

GROUND WATER

BORING NO. EB2-B  |BORING LOCATION  [7+85 |0FFSET 4" RT |ALIGNMENT -

L- 0HR. N/A

COLLAR ELEVATION 278.2° | NORTHING 710015’ [EASTING 2082469

U HR. N/A

TOTAL DEPTH 17.9° [ DRILL MACHINE CME-45C [ DRILL METHOD ROTARY W/0 MUD |

HAMMER TYPE MANUAL

START DATE 2/6/06

| COMPLETION DATE 2/6/06

| SURFACE WATER DEPTH 4.8°

IDEPTH TO ROCK 7.9’

PROJECT NO. 3335LLlI |m. B-39I7 [COUNTY WAKE | GEOLOGIST ~ S. JOHNSON
SITE DESCRIPTION BRIDGE NO. 3IlON -L- (SR 1379, PENNY RD) OVER LAKE WHEELER GROUND WATER
BORING NO. EB2-A  [BORING LOCATION  17+83 |OFFSET 17° LT | ALIGNMENT -L- 0HR. N/A
COLLAR ELEVATION 276.9° | NORTHING 710024’ | EASTING 2082450 % HR. N/A
TOTAL DEPTH 1.9° | DRILL MACHINE CME-45C | DRILL METHOD ROTARY W/0 MUD |HAMMER TYPE MANUAL
START DATE 2/3/06 | COMPLETION DATE 2/3/06 | SURFACE WATER DEPTH 6.  |DEPTH TO ROCK |9’
ELEV DEPTH|BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE | 'Y, l(—) SOIL AND- ROCK
CEV T [0.510.510.51FT)[0 25 50 15 00| NUMBER| f1o1 & DESCRIPTION
216.9 ot T e —— S
o15.0 4 OO WO L D IMONRe -9 - mm g m i o oo ss-9 | W Y ALLUVIAL, GRAY, SANDY CLAY
T e et s B N
2700 F 66| 4 | 4 | 3 |LO| I XT-f-——t———+———1| SS-I0 | W GRAY, SILTY SAND
2650 T L9 | 6@ 0.0/~ 1160700 ¥/ WEATHERED ROCK (GNERS)
T -~ T SRTREFUSAL AT 7]
T _ELEVATION_ 265.0_[FEET_
260.0 1~ TONT QRYSTALLINE _ROCK ]
T T IGNEISSI ]I D]
255.0 e
250.0 + s s Bl Eebebe:
245.0 I i el vttty Raviets
240.0 + [ s pupuis s
2350 + SERR SRR ERSS R
2300 + B Bt Bt Rt
225.0 el ieeets beetets bt
2200 + EEEE EELE B BUtS
25.0 - e e
200 s et e St
2080 + SR e AL SRR
[ 2000 + EERE CEEE CRlk EERt

ELEV DEPTH|BLOW COUNT|PEN. BLOWS PER FOOT SAMPLE | W, 6 SOIL AND ROCK
"1 (FTJ) 10.510.570.5{FTJ| 9 25 50 75 100|NUMBER| Aol G DESCRIPTION
8 ooz (T3 (OfT - I[sST W ALLUVIAL, GRAY, SANDY SILT
2700 - 7.9 4 | 6 | 4 |1LO|[}iof T ssei3 | saT |
T o s Baluuts Sufuguls Safafals ‘. GRAY, SANDY SILT
265.0 4= 12.9| 5 | 3| 1 [LO||X4 122212220122 27] sS-14 |SAT
260.0 L 17.960 0.0} |- —= === ==~~~ 50/0:0] WEATHERED ROCK (GNEISS)
T =2 SRT REFUSAC AT C ]
T CELEVATION 2603 [EEET
255.0 I~ ~_ON_CRYSTALLINE ROCK "
T T T IGNERST 1T T
250.0 + S S el el
245.0 1 S el el bl
240.0 1+ e et el it
235.0 4 s s It fe
2300 EEI REEt Tat Sres
250 3 ECEEECE: ERCE et
220.0 + s s i St
25.0 4 el i) e e
200 + BT Ptk EEEk CEe
205.0 =+ S e Sl e
200.0 + i e e i
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EBI-B EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS. |LL | Pl |csano| Fsap| siT | CLAY | 10 | 40 | 20 |MOISTURE] ORGANIC NO. OFFSET | STATION| INTERVAL CLASS. [LL] PlL CSAND | FSAND | SILT | ClaY | 10 | 40 200 MOISTUR] ORGANIC
SS-1 2LT 16+05 4.0-5.5 A-4(0) 30| NP| 46 | 352 | 56.2 | 40 | 100 | 97 | 76 - - S8-11 4RT 17+85 0.0-1.5 A-4(2) 24 8 10.5 253 | 420 | 222 ] 85 79 61 - -
$S-12 4RT 17485 2944 A-6(9) 30 11 1.2 210 | 495 | 28.3 | 100 | 100 87 - -
Bl-A SS-13 4RT 17+85 7.9-9.4 A-4(0) 20 NP 170 | 547 | 222 | 6.4 | 100 | 97 36 . .
S 0 IL TE S T RE S UL TS §S-14 4RT 17485 | 12.9-144 Not Enough Material 206 | 283 | 39.0 | 121 | 100 | 85 59 - .
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL J Pl |csanp| FsaNp| ST | ClaY | 10 | 40 | 200 |MOISTURE| ORGANIC
552 1207 16+55 0.0-1.5 A40) | 21 | NP | 105 | 263 | 57.2 | 61 | 94 | 88 | 68 . : SOIL TEST RESULTS
SAMPLE BORING DEPTH UNIT WT. UNCONFINED COMPRESSIVE SEC MOD
B2-4 NO. OFFSET | STATION NO. INTERVAL LBIFT3 STRENGTH KSI @ 40% MPSI
SOIL TEST RESULTS T L 2429 156.9 428 0.01582
RS-2 37LT 15+94 EB1-A 10.5-10.9 158.3 742 0.05540
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % RS-3 12LT 16+55 B1-A 11.411.9 164.4 9.05 0.43100
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl [coap| FSaND | SLT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC RS-4 12LT 16+55 B1-A 15.8-16.4 164.9 8.95 0.47900
SS3 7 LT 16+93 0.0-1.5 AT6(9) | 45| 16 | 135 | 23.2 | 39.0 | 242 | 6 | 719 | 61 - - RS-5 TTRT 16+93 B2-B 6.5-7.0 160.5 6.27 0.10740
RS-6 17RT 16+93 B2-B 13.3-14.0 162.7 8.95 0.46500
B3-4 RS-6B 17RT 16+93 B2-B 13.3-14.0 162.7 17.87 0.63300
SOIL TEST RESULTS ReT | TTLT | 1a8 | B34 9.6-10.1 1609 21.00 0.41000
RS-8 17LT | 17+38 B3-A 18.5-19.2 162.5 38.10 0.07050
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | |NTERVAL | cLASS. | LL J Pl Jcsano|Fsano| st | cay | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-6 17LT 17438 0.0-1.0 A76(16) | 48 | 21 | 3.8 | 279 | 36.0 | 323 [ 100 | 99 | 74 . .
§S-7 17LT 17+38 1.0-1.5 A4(3) | 27| 5| 08 | 354 | 47.7 | 16.2 | 100 | 100 | 78 -
SS-8 17LT 17+38 3853 A4() | 25| 3| 36 | 412 | 430 | 121 | 100 | 98 | 70 . .
B3-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl ]csanp| FsaND| SILT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC
$5-4 17RT 17438 0.0-1.0 Ad2) |24 5 24 | 313 | 481 | 182 ] 99 | 98 | 79 - -
S§-5 17RT 17+38 1.0-45 A4(B) | 29| 7 | 04 | 244 | 549 | 20.2 | 100 | 100 | 88 - -
EB2-4
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | PL | csanp|Fsanp| st | clay | 10 | 40 | 200 |[MOISTURE] ORGANIC
$§-9 17LT 17483 0.0-15 A60) |32 11] 12 | 216 | 489 | 283 | 100 | 100 | 85 - -
§S-10 17LT 17483 6.6-8.1 A-2-4(0) | 21 { NP | 365 | 46.2 | 13.3 40 | 100 85 | 23 - -
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DESIGN INFORMATION
Channel Bed Material(7): Silty clay (A-7-6), sandy clay (A-6), sandy silt (A-4)

SCOUR REPORT

WBS:  33351.141 TIP: B-3917 COUNTY: Wake Channel Bank Material(8): Sandy silt (A-4), weathered rock (Gneiss)

DESCRIPTION(1): Bridge No. 311 on -L- (SR 1379, Penny Rd.) over Lake Wheeler (Swift Creek)

Channel Bank Cover(9):

EXISTING BRIDGE

Floodplain Width(10):
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Floodplain Cover(11):
Bridge No.: 311 Length: 135 TotalBents: 9 BentsinChannel: 7  Bentsin Floodplain: 1 Stream is(12): Aggrading Degrading Static X
Foundation Type: Timber piles
Channel Migration Tendency(13): No migration of channel
EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None Observations and Other Comments:
Interior Bents: None
GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14) Feet Meters

Channel Bed: None

Comparison of GASE to Hydraulics Unit theoretical scour:
The Hydraulics Unit has reported in the Bridge Survey & Hydraulic Design Report that no scour issues have

Channel Bank: None

EXISTING SCOUR PROTECTION
Type(3): Concrete apron protects lake bank and roadway embankment from wave erosion.

Extent(4): Covering end bent slopes in proximity to the bridge.

Effectiveness(5): Effective

Obstructions(6): None

been noted at the bridge.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank Bank Bed Bed Bed
Sample No. SS-1 S$38-3 SS-9 SS-11
INSTRUCTIONS Retained #4 3 8
1 Describe the specific site's location, including route number and body of water crossed. Passed #10 100 87 100 85
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). Passed #40 97 79 100 79
3 Note existing scour protection (e.g. rip rap). Passed #200 76 61 85 61
4 Describe extent of existing scour protection. Coarse Sand 46 13.5 1.2 10.5
5 Describe whether or not the scour protection appears to be working. Fine Sand 35.2 23.2 216 253
6 Note obstructions such as dams, fallen trees, debris at bents, etc. Silt 56.2 39 48.9 42
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Clay 4 24.2 28.3 222
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report. LL 30 45 32 24
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). PI NP 16 11 8
10 Determine the approximate floodplain width from field observation or a topographic map. AASHTO A-4(0) A-7-6(9) A-6(9) A-4(2)
11 Describe the material covering the floodplain (e.g. grass, trees, crops). Station 16+05 16+93 17+83 17+85
12 Use professional judgement to specify if the stream is degrading, aggrading, or static. Offset 2'LT 17'LT 17'LT 4'RT
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years). Depth| 4.0-5.0 0.0-1.5' 0.0-1.5' 0.0-1.5'

14 Give the geotechnically adjusted scour elevation (GASE) 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 GASE. If the GASE is dependent on scour counter measures, explain (e.g. rip rap armoring

on slopes). The GASE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.
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CORE PHOTOGRAPH
EB1-A

BOXES 1 & 2: 2.4-12.5 FEET

FEET
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CORE PHOTOGRAPH
B1-A

BOXES 1 & 2: 4.4-21.4 FEET
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CORE PHOTOGRAPH
B2-B

BOXES 1 & 2: 4.4-14.0 FEET

FEET
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CORE PHOTOGRAPH
B3-A

BOXES 1 & 2: 7.4-21.2 FEET
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SITE PHOTOGRAPH

BRIDGE NO. 311 ON -L- (SR 1379, PENNY RD.) OVER LAKE WHEELER (SWIFT CREEK)

S RO

o

LOOKING EAST



