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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT_33519.1.1 1.D. NO._B=41(2

F.A. PROJECT

BRSTP-55 (21)

COUNTY_LENOIR

PROJECT DESCRIPTION BRIDGE *9 OVER

JERICHO RUN ON NC 55

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR [T [S 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,

USTATE | STATE PROJECT REFERENCE No, | SHEET | TOTAL
STATE PROJ.NO. F.A.PROI. NO. DESCRIPTION
33519.1.1 BRSTP-55 (21) 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,
GEQTECHNICAL UNIT @ (919 25@-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

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

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE [N 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 INODICATED 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 INCLUDI
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
OEPARTMENT 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,

For Letting

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

SUBMITTED BY__TIERRA, INC.
DATE _JUNE, 2006
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE

INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT N0,
33519.1.1

SHEET NG.
2

TOTAL SHEETS
17

B-4172

SOIL_DESCRIPTION

GRADATION

ROCK _DESCRIPTION

SOIL IS CONSICERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
180 BLOWS PER FOOT ACCORDING TO STANOARD PENETRATION TEST AASHTO T206, ASTM 0-1586), SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUOE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

POORLY GRADED)

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES,

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED 8Y 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 8Y A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 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 ODIVIDED AS FOLOWS:

TERMS AND DEFINITIONS
ALLUVIUM (ALLUV,) - SOILS WHICH 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 NGTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ey SUBANGULAR, SUBROUNDED, OR ROUNGED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELOS SPT N VALUES 5 108 BLOWS
VER ST Guar SUIT Q. MOST MITH MICREEDNED FIKE SMD URERS. WO PUSTK. #76 : ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND_AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION P I T0 COMRSE CRATN TONEOUS ARG Ve T Ao oG TraT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUNG SURFACE.
CLASS, (5% PASSING *200) (3957 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
_ OARGE v X
GROUP Al Ja-3] a-2 a4 Taslaela7lag, a2 |asa5 COMPRESSIBILITY NON-CRYSRTALLDE géﬁuz‘,’”gm mﬁ“‘;{,’;ﬁ&?‘i’?ﬁ&gﬁ%‘;ﬁ&“ﬂ} ‘;‘éz[?en. ROCK TypE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED 8Y GRAVITY ON SLOPE OR AT BOTTOM
CLASS. aye] A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 ROCK (NCRY INCLUDES PHYLLITE, SLATE, SANOSTONE, ETC. OF SLOPE.
SN MODERATELY COMPRESSIBLE LIOUIO LIMIT 31-50 COASTAL_PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD _ .
SYMBOL iy HIGHLY COMPRESSIBLE LICUID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK [ LT SpT REFUSAL. ROCK TYPE INCLUOES LIMESTONE, SANOSTONE, CEMENTED CORE DECOUERY (REC - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOEG BY TOTAL
RANSN b I SHELL BrOR ETC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
* EASSING ST | e PE“F;CENTAGE OF MATERIAL —— WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. xw G:omsm cLay PEAT ORGANIC MATERIAL Gaso;..s s"‘;&fg Av OTHER MATERI ROCKS OR CUTS MASSIVE ROCK.
* 208 15 MX]25 MXIQ MX[35 M35 M35 MxBS MX38 MNPE M3 Ma3G M SOILS TRACE OF ORGANIC MATTER 2 -3 3-8y T - ex 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
LITTLE ORGANIC MATTER 3-8z 5 - 124 LITTLE 1; - 20% HANMER [F CRYSTALLINE. HORIZONTAL.
LIOUID LiMIT M@ MXI41 MN {40 MXH1 MN {48 MXIL MN 40 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, 0IP OIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INGEX | 6 MX | N.P.ig Mx10 MXf1i MN §I MN |18 MX 18 MXJtE MN flL MN LITTLE OR HiGHLy | MIGHLY ORGANIC 107 5207 HIGHLY 35% AND ABOVE v, L) ggvit&?sm n"?ERo::;« ‘:Epscwn FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
L
GROW INEX| @ Mg  MODERATE . FAWLT - H HAS BEEN DISPLACEMENT OF T
el : 2 A M |8 MX]2 MRS Pl AMOUNTS OF gﬁff;"c GROUND WATER SUIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND OISCOLORATION EXTENDS INTO ROCK UP TO ;‘% Rgf;:',f T;-?i 0.?2‘ ::;g;ugepﬁz::gt °'"§ fuéc?aléf&i. S eeN oIS *
USUAL TYPESISTONE FRAGS.|. o | op 1y oR cLAYEY SILTY | cravey GRGANIC <z _ WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER ORILLING. (s 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOI0 ROCKS SOME OCCASIONAL FELOSPAR
OF MR [GRvEL w0 [t ol Tane sano | soies | sors MATTER v STATIC WATER LEVEL AFTER_ 24 HOURS CRYSTALS ARE DULL ANO DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
;f:’::ﬁ i ' MODERATE  SIGNIFICANT PDRTION: OF ROCK SHOW DISCOLORATION AND usgncangrecm x: . FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR CRIGINAL POSITION AND DISLOOGED FROM
FAIR TQ Tew . ATER. SATURAT OR WATER BEARING STRATA MO0 GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
45 A EXCELLENT TO GOGO FAIR TO POOR POOR | iisuitABLE ERCHED WATER, SATURATED 20NE ER BEARING S DULL SOUND UNOER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
POOR
O"W“’ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P,) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS OEPOSITED BY
- Y 7- N THE STA
PLOF A-7-5=tL.- 38 :PL.OF A-7-6 >LL.- 30 MODERATELY  ALL ROCK EXCEPT GUARTZ OISCOLORED OR STAINED. IN GRANITOID ROCKS, AL FELOSPARS OULL Eam.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE ANO DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED P— (MO0, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SGUND WHEN STRUCK, THE FIELO,
PRIMARY SOIL TYPE CONSIS TNy PENETRATION RESISTENCE GM?RE%J;EF]%RENGTH Sﬁgwggmézié:ré:';g‘éu 1 o TEST BORING SAMPLE IE_TESTED, WOULD YIELD SPT REFYSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,
S HTONSZ BESIGNATIONS SEVERE AL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | cvc _ a sheLF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T
VERY LOOSE “ IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPAAS ARE KAOLINIZED TO SOME LEDGE - A SHELFLIKE RIOGE N
SOIL $YMBOL AUGER BORING (SEV) .
oyl LOOSE 47010 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, ITS LATERAL EXTENT,
MATERIAL MEDIUM DENSE 18 10 30 Nsa ARTIFICIAL FILL OTHER THAN ' CORE BORING SS- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A 80DY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.
INON-COHESIVE) vegchsxsenss 30 16 S0 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLOREO OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |MOTILED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
58 . INFERRED SOIL BOUNDARIES ST- SHELBY TUBE WV, SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
VERY SOFT @2 P \@o MONITORING WELL SAMPLE REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY ME’;)FT e 2 ;o ‘ 2.25 10 8.5 TS INFERRED ROCK LINE otezomETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FAGRIC REMAIN. [F_TEST I N va INTERVENING IMPEAVIOUS STRATUM,
f,%,’gkc;i* szl:?rs ! ; ,g fs a.s‘ ’?0‘2 AN INSTALLATION RT- RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL ANO RESIOUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK,
« -
(COHESIVE} VERY STIFF 15 10 30 27104 T ALLOVIAL SOIL BounDaRY SLOPE INDICATOR TRIAXIAL SAMPLE SCAYTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT S DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (R.0.0) - A MEASURE OF ROCK OUALITY DESCRIBED BYs TOTAL LENGTH OF
HARD >30 >4 250 O ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES OIVIOED BY THE TOTAL LENGTH OF CORE RUN AND
25 g'l;c/xmg‘g&erﬁ‘réc;n oF INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE T N-V :
a CO= sor v VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SOPROLITE (SAPJ - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 1o 48 60 200 270 ® - SOUNDING RoD @ED— SPT REFUsAL SEVERAL HARD BLOVS OF THE GEOLOGISTS PICK. :Rzm i IVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM} 4.76 2.8 @.42 8.25 2.875 2.053 LL_ - AN INTRUSIV Y K X! H
ABBREVIATIONS HARD g:"ogikgg“‘“c"gp:a:&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULOER | COBBLE |  GRaveL Connse 4 siT cLaY AR - AUGER REFUSAL eD. - vEDI HaNo - T0 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
- - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 9.25 INCHES DEEP CAN BE
BLOR. o8, GR) (€St S04 *. 504 (sLa o) &7 - BORING TERMINATED T - PRESSUREMETER TEST s ExaTes By re oy o ;‘J: GE‘ngSTS oy SPECIMENS CAN 85 DETRCED s;:gx:r::ge - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
€L, - CLaY REF. - REFUSAL N
GRAIN MM 305 75 2.8 2.25 .05 0.005 8Y MODERATE BLOWS,
SIZE  IN. 12 > CPT - CONE PENETRATION TEST SO. - SAND, SANDY MEDIUM CAN BE GROGVED OR GOUGED .05 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR B.P.F.) OF
CSE. - COARSE St. - SILT, SILTY 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 1FOOT INTG SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS C.T. - CORING TERMINATED SLI - SLIGHTLY POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FGOT PENETRATION
SOl MOISTURE SCoLE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - oYaAMIC. PENETRNT TR - TRICONE REFUSAL CAN BE GROVED OR GOUGED a. BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS VITH 60 BLOVS.
L] L - .
(ATTERSERG LIMITS! OESCRIPTION T aamiC FENETRATION TEST 7 - uMIT wEIGHT SOFT Cen 8€ GROVED sevsazfgmc»fe?g SIZE BY MUOERATE BLOWS OF A PILK POINT. Somcr B STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
SATURATED USUALLY LIOUID: VERY WET. USUALLY F.- FINe 7 - ORY UNIT WEIGHT PIECES CAN BE BROKEN BY FINGER PRESSURE T OF STRATUM AND EXPRESSED AS A PERCENTAGE,
- URA' - . ‘ * .
(AT FROM BELOW THE GROUND WATER TABLE ’;g:z- - i:ii;‘j::gﬂus v: zsogsrwe CONTENT VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?;‘;:l“tgﬁ“‘“"&““” “;ﬁ'g;g“u‘%;g”: s‘%’fﬁﬁg fgf& Wﬁg&‘fﬁz'ﬁe‘:ﬂz’es OIVIOED BY THE
L} LiouID LIMIT - - SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY RocK
PLASTIC FRAGS. - FRAGMENTS VST - VANE SHEAR TEST FINGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLI0; REQUIRES DRYING TO TOPSOIL (V.80 - AINING ORGANIC MATTER,
Reanse T WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUALLY CONT
PLASTIC LIMIT THICKNESS
T DRILL UNITS: AOVANCING TOOLS: HAMMER TYPE: TERM SPACING ey o o0t g BENCH MARK: TBM -BL-3, -BL-, STA. 14+58.12,
oML OPTIMUM MOISTURE - MOIST - M) SOLIO: AT OR NEAR OPTIMUM MOISTURE [ cuer errs [ evromaric [ manvaL T wioe o o o Feer THICKLY BECOED 15 - 4 FEET -
SL_L SHAINKAGE LIMIT D MOBILE 8- Lav 8t . MODERATELY CLOSE 1 TO 3 FEET THINLY BEODED Q.16 - 1.5 FEET ELEVATION: 32,87
- ] & contimuous FucHt aucen CORE SIZE: CLOSE 8.6 T0 L FEET VERY THINLY BEDDED 0.03 - .16 FEET
- ORY - @ NS Aol TionaL yateR T0 0 VERY CLOSE LESS THeN 216 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ & wowow ausers " - THINLY LAMINATEQ < 0.008 FEET
PLASTICITY }x‘ CME-45 D HARD FACED FINGER BITS D_N INDURATION
PLASTICITY INDEX (°D ORY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG,-CARBIOE INSERTS
NONPLASTIC e-s - VERY LOW [ cve-s50 - FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER OISINTEGRATES SAMPLE,
! cot HAND TOOLS:
MED, PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE 3* STEEL TEETH POST HOLE DIGGER MODERATELY INOURATED GRAINS CAN BE SEPARATEQ FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH O % —_—3 i g shont ELY INDURATE BREAKS CASILY SN HIE WITH MR,
TRICONE * TUNG,-CARB,
COLOR ] oner 0 L] sounoins roo INDURATEQ GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS {TAN, RED, YEL-BAN, BLUE-GRAY) €ORE BIT D VN SHEAR TEST OIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE. D OTHER OTHER XTREMELY INOURAT! SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
3 €0
D OTHER SAMPLE BREAKS ACROSS GRAINS.




July 10, 2006

N.C. Department of Transportation
Geotechnical Engineering Unit

1589 Mail Service Center

Raleigh, North Carolina 27699-1589

Attn: Mr. Njoroge W. Wainaina, P.E.

Ref: Geotechnical Structure Subsurface Investigation Report

State Project No.: 33519.1.1

TIP No.: B-4172

County: Lenoir County

Description: Bridge # 9 over Jericho Run on NC 55
Tierra, Inc. Project No.: 6211-06-014

Dear Mr. Wainaina,

As authorized, Tierra, Inc. has completed the geotechnical subsurface investigation for the
proposed replacement structure along NC 55 over Jericho Run located in Lenoir County, North
Carolina. The purpose of this report is to present subsurface conditions and general notes to the
designer for consideration during design of the planned structure. Field and laboratory test
results, site and boring location plans, and profile/cross sections depicting subsurface conditions
may be found in the appendix of this report.

Our professional services for this project have been performed in accordance with generally
accepted engineering practices. No other warranty expressed or implied is made. Tierra, Inc.
appreciates this opportunity to provide you with geotechnical engineering services for this
project. If you have any questions regarding this report, please contact our office.

Sincerely,
TIERRA, INC.

- 2
=

Christina M. Bruinsma, L.G.
Project Geologist

2736 Rowland Road e Raleigh, North Carolina 27615
Phone 919.871.0800 e Fax 919.871.0803

1.0 PROJECT DESCRIPTION

Based on information obtained from the North Carolina Department of Transportation (NCDOT)
Bridge Survey & Hydraulic Design Report dated February 16, 2006, a single span, 2-bent
structure is proposed to replace the existing single span, concrete deck bridge with concrete
abutments. The proposed structure will be a 95 feet long by 36 feet wide bridge. The new
structure will replace the existing structure over Jericho Run. The proposed skew angle for all
bents is 90 degrees. ’

2.0 SITE DESCRIPTION AND GEOLOGY

The project site is located along NC 55 in a rura] to residential area 3.0 miles north of Kinston
North Carolina in Lenoir County. Jericho Run flows generally north into Stonyton Creek.
Stonyton Creek flows directly into the Neuse River, approximately 2.5 miles to the northeast.

Topographically, the site is generally flat in association with Jericho Run. Jericho Run was
approximately 20 to 25 feet wide and 0.3 to 0.5 feet deep during our investigation. The existing
floodplain is approximately 400 feet wide. Floodplain cover consists of brush, grasses, and
young to moderately aged trees and is generally very thick.

The project site is located in the Coastal Plain Physiographic Province of North Carolina, outside
Kinston, North Carolina. According to The Geology of the Carolinas (1991), the site is located
within the Pee Dee Formation (Kc), which is Cretaceous in age. The Pee Dee Formation consists
of massive sands, clayey sands and sandy clays. Material is periodically glauconitic and
occasionally shelly depending on facies. Calcareous cemented sand occurs in zones and
continuous layers throughout the formation. Some molded limestone can be found in upper
portions of the formation, but are restricted to areas near the Cape Fear River.

3.0 FIELD EVALUATION PROCEDURE

Subsurface conditions were evaluated for the proposed structure by soil test borings. A total of
(4) soil test borings were drilled near proposed bent centerlines in May of 2006. Soil test borings
were drilled utilizing a trailer-mounted CME 45 rig with a manual hammer. Borings were drilled
using a 3-inch tricone bit with mud rotary methods. Standard penetration tests were performed at
regular intervals, in accordance with American Association of State Highway Transportation
Officials (AASHTO T-206-03), and North Carolina Department of Transportation (NCDOT)
latest Geotechnical Guidelines and Procedures Manual.

In addition to our subsurface investigation, a visual scour evaluation was performed along the
channel and banks of Jericho Run to determine scour impact for foundation design purposes.
The field scour report was electronically submitted June 23, 2006.

Groundwater measurements were recorded within each borehole utilizing a weighted 100-foot
tape from a survey reference location at the top of each boring. Readings were recorded
immediately after boring termination and after a 24-hour waiting period.
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4.0 LABORATORY TESTING

Representative split-barrel sampler samples were selected from soil test borings to verify visual
field classification and determine soil index properties. Fourteen split-barrel sampler samples
and two grab samples were analyzed in our laboratory for Atterberg limits and grain size with
hydrometer analysis. Five samples were tested to determine natural moisture. Two alluvial
samples were analyzed for grain size determination to assist the NCDOT in theoretical scour
elevations. All testing was performed in accordance with the following American Society for
Testing and Materials (ASTM), NCDOT Modified and/or AASHTO procedures:

- AASHTO T-88-00 (As Modified) “Particle Size Analysis of Soil”

- AASHTO T-89-02 (As Modified) “Determining the Liquid Limits of Soil”

- AASHTO T-90-00 “Determining the Plastic Limit and Plasticity of Soils”

- AASHTO T-265-93 (2000) “Laboratory Determination of Moisture Content of Soils”
- ASTM D 1140-97 “Amount of Material in Soils Finer than the #200 Sieve”

5.0 SUBSURFACE AND GROUNDWATER CONDITIONS

Soils beneath End Bent 1 consist of roadway embankment, alluvium and Coastal Plain material.
Roadway embankment soils consist of 4.5 to 4.7 feet of very loose to loose silty sand (A-2-4).
Alluvial deposits encountered beneath the roadway embankment consist of 4.8 to 7.5 feet of very
loose to medium dense sand, silty sand (A-1-b, A-2-4) and soft sandy clay (A-6). Alluvium
deposits directly overlie Coastal Plain soils at an elevation between 23 and 20 feet mean sea level
(MSL). These soils consist of stiff to hard sandy clay (A-6, A-7-5, A-7-6) and medium dense to
very dense sand, clayey sand, and silty sand (A-3, A-2-4, A-2-6). No rock was penetrated;
however, cemented layers ranging from 0.3 to 1.0 feet thick were encountered from 10.6 to -20.0
feet MSL.

Soils beneath End Bent 2 consist of roadway embankment, alluvium and Coastal Plain material.
Roadway embankment soils consist of 3.0 to 5.0 feet of loose to medium dense sand and silty
sand (A-3, A-2-4, A-2-6) with a 0.5 layer of rounded gravel at EB2B. Alluvial deposits
encountered beneath the roadway embankment consist of 7.0 to 9.0 feet of very loose to loose
sand and silty sand (A-3, A-1-b, A-2-4) with wood fragments and soft sandy clay (A-6).
Alluvium deposits directly overlie Coastal Plain soils at an elevation between 20.2 and 20.4 feet
(MSL). These soils consist of very stiff to hard sandy clay (A-6, A-7-5, A-7-6) and medium
dense to very dense sand, clayey sand, and silty sand (A-3, A-2-4, A-2-6). No rock was
penetrated; however, cemented layers ranging from 0.2 tol.1 feet thick were encountered from
13.3 to -24.1 feet MSL.

6.0 NOTES TO DESIGNER

Based on our field exploration the following conditions may impact design and construction of

the proposed structure. Therefore the designer should be aware of the following subsurface
conditions:

Bridge #9 over Jericho Run on NC 55 Lenoir County, NC

e At EB2B, an approximately 0.5 foot thick layer of rounded gravel was located
approximately 2.5 feet below the surface,. The gravel layer appeared to extend upstation
at least 10 feet from the bent line based upon probe rod soundings.

e Cemented layers indicated by hard drilling were encountered at elevations ranging from
13.3 feet to -24.1 feet MSL. These layers ranged in thickness from 0.2 to 1.1 feet. Exact
depths of each layer encountered can be found on boring logs.

e Static groundwater was measured approximately 6 to 7.2 feet below existing ground
surface across the site, at elevations ranging from approximately 26.4 to 25.0 feet (MSL).

7.0 CLOSURE

Notes to the designer and evaluations provided by Tierra, Inc. are based on the Hydraulic Design
Report dated February 16, 2006, provided by NCDOT. Modifications to our report may be
required if there are changes to the design or location of the proposed structure. Notes to the
designer in this report are based on data obtained from soil borings. The nature and extent of
variations between borings may not become evident until construction.
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15482 21RT 5.0-6.5
EB1B $S-8
A-2-4 76 33 16 67 14 8 11 16 2 -
15482 21RT | 17.9-19.4

2736 ROWLAND ROAD, RALEIGH, NORTH CAROLINA 27615

AASHTO SOIL CLASSIFICATION AND GRADATION SHEET

BRIDGE #9 OVER JERICHO RUN ON NC 55
NCDOT Project No: 33519.1.1 - T.L.P. No: B-4172

LENOIR COUNTY

TIERRA, INC. PROJECT NO: 6211-06-014

EB1B $S-9
A6 100 | 97 | 46 10 47 8 35 | 30 | 18 | 33.0
15482 21RT | 42.9-44.4
EB2A $5-10
A6 100 | 88 | 47 29 26 9 36 | 31 | 19 | 16.0
16477 19LT | 2.9-44 '
EB2A SS-11
A-2-4 9% | 86 | 23 31 48 3 18 | 21 5 -
16+77 19LT | 27.9-29.4
EB2A 88-12
A1-b 100 | 26 8 78 16 0 6 24 | NP -
16477 19LT | 47.9-49.4
EB2A §S-13
A-24 86 | 76 | 22 27 51 5 17 | 23 8 .
16477 19LT | 62.9-64.4
EB2B $§S-14
A-26 9% | 64 | 26 a7 30 6 17 ] 26 | 1 -
16+81 15RT | 18.0-19.5
CHANNEL S-1
A1-b 99 | 39 2 1 37 - - - NP -
16+25 | 15LT | 0.0-0.5
BANK s2
A3 100 | 90 7 0 83 - - - NP .
16#35 | 15LT | 0.0-0.5

/o



; NorTtH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
! GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT

SHEET 13

WBS:  33519.141 TIP: B-4172 COUNTY: LENOIR

DESCRIPTION(1): BRIDGE #9 OVER JERICHO RUN ON NC 55

EXISTING BRIDGE

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

Information from:

Foundation Type: CONCRETE ABUTMENTS (FOUNDATIONS UNKNOWN)

Bridge No.. 9 Length: 25  TotalBents: 2 Bentsin Channel: 0 Bents in Floodplain: 2

EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes: NONE

Iinterior Bents: N/A

Channel Bed: SOME EVIDENT ON WESTERN CHANNEL DOWNSTREAM AND EASTERN CHANNEL

UPSTREAM

Channel Bank: SOME EVIDENT ON WEST BANK DOWNSTREAM AND EAST BANK UPSTREAM

EXISTING SCOUR PROTECTION
Type(3): NONE

Extent(4): N/A

Effectiveness(5): N/A

Obstructions(6): NONE

INSTRUCTIONS

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

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

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

Describe extent of existing scour protection.

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

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

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

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

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

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

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

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

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

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

—
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DESIGN INFORMATION
Channel Bed Material(7): MEDIUM SAND WITH COARSER SAND BELOW

Channel Bank Material(8): SAND WITH SOME MUCK OCCASIONALLY

Channel Bank Cover(9): GRASS NEAR BRIDGE, HEAVILY WOODED UPSTREAM AND DOWNSTREAM

Floodplain Width(10): 400 FEET

Floodplain Cover(11): GRASS, SHRUBS, AND TREES (YOUNG TO MODERATE IN AGE)

Stream is(12): Aggrading Degrading X Static

Channel Migration Tendency(13): TO THE WEST

Observations and Other Comments: LARGE DRAINAGE DITCH ON NORTH WESTERN SIDE OF BRIDGE
CAUSING SOME BANK SCOUR, BUT IS NOT EFFECTING CHANNEL

>

Reported by: i Date: 5/24/2006
, INC.
DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
16+30
100 yr[ 17.6'

Comparison of DSE to Hydraulics Unit theoretical scour:
The DSE is approximately 3.5' higher than the Theoretical scour elevation at the midpoint of the bridge due to
the presence of Coastal Plain soils.

DSE determined by: _@Z /I é/,,/%
(4 !l y

Date: ~_6/30/2006

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank] CHANNEL BANK
Sample No. S-1 S-2
Retained #4 100 100
Passed #10 99 100
Passed #40 39 90
Passed #200 2 7
Coarse Sand 1 0
Fine Sand 37 83
Silt - -
Clay - -
LL - -
PI NP NP
AASHTO A-1-b A-3
Station 16+25 16+35
Offset 15LT 15LT
Depth| 0.0-0.5 0-5.0

Template Revised 02/07/06
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TIERRA, INC. | -~ 2735 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615 TIERRA,INC. . 273 ROWLAND RD. RALEIGH, NORTH CAROLINA 27615
BRIDGE #9 OVER JERICHO RUN ON NC 55 BRIDGE #9 OVER JERICHO RUN ON NC 55
LENOIR COUNTY LENOIR COUNTY
NCDOT Project No: 33519.1.1 - T.L.P. No: B-4172 NCDOT Project No: 33519.1.1 - T.L.P. No: B-4172

GRAIN SIZE DISTRIBUTION CURVE

PERCENT PASSING
F’ERCENT PASSING

GRAIN SIZE in millimeters

GRAIN SIZE in millimeters

AASHTO M-145 Classification of Soil for Engineering Purposes

AASHTO M-145 Classification of Soil for Engineering Purposes Gravel <3"and > #10 Coarse Sand < #10 and > #60 Cu=D60/D10
Gravel <3"and > #10 Coarse Sand < #10 and > #60 Cu=D60/D10 , Fine Sand < #60 and > #200 Cc = (D30)*2/ (D10 x D60)
Fine Sand < #60 and > #200 Cc =(D30)*2/ (D10 x D60)

BORING#  BANK SAMPLE #:  S-2 DEPTH: 0.0-5.0
BORING#  CHANNEL  SAMPLE#  S-1 DEPTH: 0.0-0.5
GRAY SAND (A-3)
TAN GRAY SAND (A-1-b) % PASSING #200 SIEVE: 7%
% PASSING #200 SIEVE: 2% NATURAL MOISTURE CONTENT = N/A
NATURAL MOISTURE CONTENT = N/A | T
s LIMIT (- #40 Ma LIQUID LIMIT -
‘ PLASTIC LIMIT -
Pll-_lgg':‘ll)CLI'_l;AhlnTT PLASTIC INDEX NP
PLASTIC INDEX NP




CENTERLINE PROFILE (-L-), LOOKING UPSTATION. JERICHO RUN, LOOKING DOWNSTREAM.

SITE PHOTOGRAPHS

BRIDGE #9 OVER JERICHO RUN
ONNCS55
LENOIR COUNTY, NORTH CAROLINA
TIP NO: B-4172, STATE PROJECT NO: 33519.1.1

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

PHONE (919} 8710800
FAX (919) 871-0803
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END BENT 1, LOOKING FROM LEFT TO RIGHT. END BENT 2, LOOKING FROM LEFT TO RIGHT.

SITE PHOTOGRAPHS

BRIDGE #9 OVER JERICHO RUN
ONNC 55
LENOIR COUNTY, NORTH CAROLINA
TIP NO: B-4172, STATE PROJECT NO: 33519.1.1

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

PHONE (919) 871-0800
FAX (919) 871-0803
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JERICHO RUN, LOOKING UPSTREAM.

SITE PHOTOGRAPHS

BRIDGE #9 OVER JERICHO RUN
ONNC 55
LENOIR COUNTY, NORTH CAROLINA
TIP NO: B-4172, STATE PROJECT NO: 33519.1.1

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

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