STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

JOSH STEIN

GOVERNOR

September 2, 2026

Contract Number: DNO1145

DANIEL H. JOHNSON
SECRETARY

ADDENDUM # 1

TIP Number: B-5921

Federal Aid Number: 4805301

WBS Number: 48053.3.1

County: Jackson

Description: Grading, Drainage, Paving, And Structures Bridge No. 490008
Over Cedar Creek On SR 1120 (Bee Tree Rd) in Jackson County

Letting Date: September 22, 2026

Plan Holders

Content Summary: Subsurface Investigation

The above contract has experienced the following revision:

1. Addition of DN01145 SUBSURFACE INVESTIGATION — ROADWAY
2. Addition of DN01145 SUBSURFACE INVESTIGATION — STRUCTURE

These revisions do not change bid items or the associated quantities.

There is no ebsx addenda file associated with this addendum.

Thank you for your attention to this matter.

If you have any questions, please contact the Division Proposal Engineer at (828) 331-

5200.

Mailing Address:

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS - DIVISION 14
253 WEBSTER ROAD

SYLVA, NC 28779

Sincerely,

Signed by:
E‘—wl . ﬁf,
canctte L. White, P.E.

Highway Division 14, Project Development-

Team Lead
Telephone: (828) 331-5200 Location:
Fax: (828) 331-5201 253 WEBSTER ROAD
Customer Service: 1-877-368-4968 SYLVA, NC 28779

Website: www.ncdot.gov
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

ROADWAY

SUBSURFACE INVESTIGATION

COUNTY _JACKSON

SHEET TOTAL |
STATE STATE PROJECT REFERENCE NO. o oy

PROJECT DESCRIPTION BRIDGE NO.8 OVER CEDAR

CREEK ON SR 1120 (BEE TREE RD.)

INVENTORY

N.C. B-5921 1|14

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 SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 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 PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
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.

NOTES:
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
M. HAGER

T. WILLIAMS

C. WHITLEY
L. ENNIS
L. MORRISON

INVESTIGATED BY _ S&ME, Inc.
ORAWN BY _C. CHANDLER

CHECKED By _J- DAILY

SUBMITTED BY _SEME, Inc.

DATE _MAY 2024

B 8848 RED OAK BLVD, SUITE A
p— CHARLOTTE, NC 28217
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SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) g
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION Ty ———— : SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
- GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. 0ASTAL PLAIN MATERIAL. THE TRANSIT T oND R T AR
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: ANGULARITY OF GRAING B L P LA ow'E TRANSITION BETHEEN SOIL AND ROCK 1S OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH UL Y . ARENACEOUS .
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OF FOUNDNESS OF SOIL GRAINS 15 DESIGNATED BY THE TERvS: ROCK MATERIALS AREN_TYPICALLV DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A~7-6 ANGUL o, SUBANGUL o, SUBROUNDED, O ROUNDED. WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS L L pr— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (G WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P el 3 | ey ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. Ems%ogggzgé SE:LS;L' '542.“ e CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY :gg—(cmég)“'-'-mE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SvBoL  ocodooosd it SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
0000 00049 1 -
P~ HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | |1 | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE.CEMENTED | CORE-RECOVERY(EC. - TOTAL LENGIH OF ALL MATERIAL MECOVERED IN THE CORE BARREL DIVIDED
e PERCENTAGE _OF MATERIAL (P =1 sHeL BEDS.ETC. ’
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 2T DL LR T ac TUTH
LITTLE OR " " .
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | i Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO MR' AA?ACTT”"E OR FRATCT”:EP :F?:E A'-OT"G T"’“‘C:R;“TE"; HAS BEEN DISPLACEMENT OF THE
SR YRS |STONE FRGe. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHEI LLEL TO THE FRACTURE.
O MaJOR | CRavEL, ano | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBCRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) 8 X
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT_REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
aF;?hEJ:IE:R MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
L .
(NON-COHESIVE) DENSE 30 10 50 TN FoADwAY EvgancinT  CD)  AUGER BORING e &5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
PIEZOMETER ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 SR AR UL R (WSS CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER CoBBLE GRAVEL COARSE FINE e cLay UNDERCUT R\ ACCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) Cona R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. cl::‘UALg- Tﬁm?ufsﬁﬁ'”ﬁaﬁr'?ﬁfi3”53353 STAOM:&ORDUCSF;TARF;'LESZATIILO';E?‘FET;Z%TN ISSSAEDIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE .
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr by aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT F0SS. - FOSSILIFEROUS o sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLastic | 1 g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::NI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM-2 N: 539075 E: 768974
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 3504.98 FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| e85 D 6 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET FIAD = FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cMe-ss0 [[] wero Facen FinceR BITS (X 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODE"AT:L: TPLAST": "5;2: " MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] p-50 O — (] sounome a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 O O EXTREMELY INDURATED ::;ﬁzE“‘;':E‘ESSB";E;’OSSQE?:‘LTSSD TO BREAK SAMPLE; DATE: 8-15-14
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PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
)
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
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May 8, 2024

STATE PROJECT: 48053
FEDERAL PROJECT: B-5921
COUNTY: Jackson
DESCRIPTION: Bridge No. 8 on SR 1120 (Bee Tree Rd) over Cedar Creek
SUBJECT: Geotechnical Report — Inventory

S&ME, Inc. has completed a reconnaissance and subsurface investigation for the above roadway
project and presents the following inventory. Plans, profiles and cross-sections are included in this report.

Project Description
The project corridor is located in Jackson County on SR 1120 (Bee Tree Rd) and begins
approximately 1 mile southeast of Glenville, NC. Minor widening, grading, drainage, retaining wall
construction, & paving are proposed for this site. The project consists of replacing Bridge No. 8 over Cedar
Creek. The mainline (-L-) starts at the western end of the project and continues for approximately 0.12
miles to the east.

The geotechnical field investigation was conducted by S&ME for a previous project in March of
2010, and the current exploration was conducted in October of 2023. For this current project, one S&ME
drill crew was used to drill and sample the borings in this report. An S&ME rig Geologist/Engineer was
used to log all the borings. The S&ME rig used for drilling was a track-mounted D-50 equipped with
automatic hammer. Standard Penetration Tests were performed at selected locations along the project.
Representative soil and rock samples were collected for visual classification in the field and selected
samples were submitted for laboratory analysis by S&ME laboratories.

The following alignment, totaling 0.12 miles, was investigated. Subsurface profiles and/or cross-
sections of these alignments are included in this report.

Line Stations
-L- 12+60 to 18+70

Areas of Special Geotechnical Interest
1) Crystalline Rock: Crystalline rock above or within 6 feet of grade was encountered in the following
continuous intervals:

Line Stations
-L- 15+90 to 16+20

Physiography and Geology
The project is located in the western mountain Physiographic Province of North Carolina near the
town of Glenville, NC. A mixture of creeks and wooded areas lie within the project corridor. The project
corridor is predominately rural and located south of the town of Glenville, NC. Topography along the

Sheet 3A

project consists of mountaineous terrain. Elevations along the project range from 3489+ to 3509+ feet
above sea level.

Geologically the project area is located within the Blue Ridge Belt. Bedrock in this area is classified as
Biotite Gneiss and were first deposited around the Precambrian era during continental rifting events and
later experienced metamorphism from subsequent mountain building episodes approximately 300 million
years ago during the Paleozoic Era. These mountain building episodes were some of the last major orogenic
events to affect the Mid-Atlantic region. The Appalachian Mountains we see today were formed by this
event.

Water Bodies
There is one major body of water that flows through the project corridor. The Cedar Creek flows
underneath Bridge No. 8 from southeast to northwest.

Soil Properties
Soils encountered during this investigation are separated into 3 categories: Roadway Embankment,
Alluvial, and Residual soils.

Roadway Embankment soils were encountered near the vicinity of the bridge and underneath the
bridge approaches. Roadway Embankment consist of tan, brown and gray, very loose to medium dense,
silty sand (A-2-4), sand (A-3), and silty sand with gravel (A-1-b).

Alluvial soils were found near the Cedar Creek. These soils consist of tan, brown and gray, very
loose to loose, silty sand (A-2-4) and clayey sand (A-2-6).

Residual soils were formed by the in-place weathering of the underlying bedrock in the area. These
soils consist of brown, white, red and gray, soft to medium stiff, sandy silt (A-4), and loose to very dense,
silty sand (A-2-4).

Rock Properties

Weathered rock and crystalline rock occur throughout the project. The weathered rock is derived
from the underlying bedrock (biotite gneiss). The weathered rock along SR 1120 (Bee Tree Rd) was
encountered at elevations ranging from 3502+ feet to 3474+ feet and ranges from 1+ to 17+ feet in
thickness. Crystalline rock (biotite gneiss) along SR 1120 (Bee Tree Rd) was encountered at elevations
ranging from 3501+ to 3473+ feet based on the bridge inventory data. Rock coring was performed near the
bridge. Recovery and RQD values of rock range from 83-96% and 67-93% respectively. Weathered rock
and crystalline rock may require blasting and specialized excavation techniques where necessary.

Groundwater
Groundwater was encountered in some of the borings. Groundwater was found to be between
elevations 3500+ and 3490+. In the low-lying areas adjacent to Cedar Creek, the groundwater elevation is
anticipated to be near the elevation of Cedar Creek. Considerations for addressing groundwater may be
needed during construction.
Respectfully Submitted,

T

f—

Brandon Kebea, E.1.
Associate Project Manager

S&ME, Inc. | 8848 Red Oak Blvd, Suite A | Charlotte, NC 28217 | p 704.523.4726 | www.smeinc.com
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S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

A
Soil Classification and Gradation a l
b ]
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
S&ME Project #: 22350383E Date Report: 4/19/2024
State Project No.. 48053 County: Jackson Date Tested: 03/22-04/08/24
Federal ID No.: N/A TIP No.: B-5921
Project Name: Bridge No. 8 on SR 1120 over Cedar Creek
Client Name: NV5 Client Address: Raleigh, NC
. _ £ | Sample | AASHTO Total % Passing Total Mortar Fraction (%) o 2
_g_ ; g . 2 3 = Depth | Classification Sieve # Coarse| Fine g =
s2| 82 | &2 8 | 2] w 10 | 40 | 60 ] 200 | Sand | Sand | silt | clay | [ p | P | & | 2
SS-1 L_1350 13+50 | 6'LT -L- 17-2.7 A-1-b| (0) 62 46 37 16.1 41 40 14 5 N.P. [ N.P. | N.P. - 0.4
SS-4 | EB2-BREV | 17425 | 5'RT -L- 0.5-1.5 A-2-4] (0) 76 53 41 204 46 31 8 15 N.P. | N.P. | N.P. - 13.3
SS-7 | EB2-BREV | 17425 | 5'RT -L- 7.0-7.5 A-2-4] (0) 87 71 58 27.3 33 41 12 14 N.P. [ N.P. | N.P. - 28.5
78.1

SS-12 RW2-1 17+86 | 6'RT | -L- 6.0-7.5 A-2-4| (0) 80 54 41 234 48 26 14 12 N.P. | N.P. | N.P. -

References / Comments / Deviations: ND=Not Detemined.

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils AASHTO T265: Laboratory Determination of Moisture Content of Soils

AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Mal Krajan, ET NCDOT 118-06-0305 Joey Daily, P.E. Project Manager
Technician Name: Signature Certification # Technical Responsibility: Position

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

Sheet 14
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REFERENCE

48053

L[]
[ ]

PROJECT

CONTENTS
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DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SUPPLEMENTAL LEGEND (GSh
SITE PLAN
PROFILE (BRIDGE)
CROSS SECTIONS (BRIDGE)
WALL ENVELOPES/PROFILES
BORE LOGS AND CORE LOGS
SOIL TEST RESULTS
ROCK TEST RESULTS
CORE PHOTOGRAPHS
SITE PHOTOGRAPH

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _JACKSON
PROJECT DESCRIPTION REPLACE BRIDGE NO.8 ON
SR 1120 (BEE TREE RD) OVER CEDAR CREEK

SHEET TOTAL |
STATE STATE PROJECT REFERENCE NO. o oy

N.C. B-5921 1 |22

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 SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR 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 INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.
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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 NoO.

B-5921

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

I
CONSI

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

STENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

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

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 1S OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——— . —— ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RCANC MTERLS MINERAL OGICAL COMPOSITION p— FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. E?ﬂsi.ocgggzgé SE:LS;L. f}g}a S CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY :gg—(cmég)“'-'-mE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
spoL  Bog0gdpoood e SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
o ) - TOTA TH OF ALL MATERIAL RECOVERI TH RR
L PASSING I — HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I gPE nsggggn..g TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %cm& R'[.NLEA':‘% Ex??ngsLsLED ASEAI FI:ERCEECNOTVAEGEE.D N THE CORE BATREL DIVIOED
2 P HELL L ETC.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a ‘ﬁ":; gg ":: fg:’)‘( GRANULAR  SILT - CLAY " ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
VATERIAL LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 18 - 207 HORIZONTAL.
PASSING *40 g - y VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
SOILS WITH e - 20 - 357 . R
L _ — {40 wx] a1 |40 x| a1 vu | 4 x| 41 x| 4 x| 41 I MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 351 v Sy CRYSTALS ON & BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP (10 MX |10 MX [ 1LMN | 11 MN 1@ MX (1@ MX | LI MN | LI MN MODERATE HIGHLY OF A CRYSTALLINE NATURE.
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[i6 ux|no mx AMOUNTS OF ORCANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MaoR | GReveL, o | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MDSTM;E;DSPARS ARE DULL AND Dl’:SCELLI?rRED. SOM:F s:onw cn;Av; RDCKM:::ED PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | INSUITABLE O~ SPRING OR SEEP Bf'ﬁ"‘ fgégs ;’ggf" HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S CO FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.I  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CONSISTENCY 14 LEDGE
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA e e e USUALLY INDICA .
NON-CORESIVE) DENSE 30 10 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/7= INFERRED ROCK LINE (O MONITORING WELL ‘$’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS *
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 .42 025 0.075 0.053 e N e Brop S Feer b HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER CoBBLE GRAVEL COARSE FINE J cLay UNDERCUT R\ ACCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR. COB) R SAND SAND pgl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr by aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED un 10UID: VERY WET. USUALLY OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATU - USUALLY LIOUID: . € - VOID RATIO SD. - SAND, SANDY $S - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE oL, SILT, SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH I T oV gl i
W LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
-+ FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK )
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) - - - FRACTURE SPACING BEDDING
i ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR CALIFORNIA BEARING BENCH MARK: BM-2 N: 539075 E: 768974
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUI EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 3504.98 FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| e85 D 6 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET FIAD = FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
- . . HEAT, RE, ETC.
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Facen Fincer BiTs Xl o FOR SEDIMENTARY ROCKS, INDURATION |: ;;ZGHAF:?ENLTEGEZ S:;::IZLMBE\; Ocimiv;:zz HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARI RT: ul WITH IUMEROU 4
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] rono-careioe seers HAND TOOLS: FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
A / ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM cesine. [ ] w/ ovence [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH HAND. AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] p-50 O (] sounome a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT [] vane seear TeST
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
)
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c o} ©
From the lithology, structure and surface « a « " « a From a description of the lithology, structure and t; ) $&
conditions of the discontinuities, estimate 35 i 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to 0 w 5] c - planes), choose a box 1n the chart. Locate the 5 " 0 o = = _&JL._E
be too precise. Quoting a range from 33 2 5 o 8:,. s position 1n the box that corresponds to the condition o o 0 16} 2 So © 5~
[E%I 3_73}:—)3 r&oie ';ﬁa}clstilc ‘;,Chl:?ln sc‘itatmg Ehat 5 < e 5 5 of the discontinuities and estimate the average value § b 5 o Q_C% w7 N
- ooe Note tha e Lab.e Coes 1o c - o C €0 of GSI from the contours. Do not attempt to be too a h 9 =2 P =00
apply to structurally controlled failures. ) o 5 D5 ) 0 f 33 37 o e 0 o " 0325 So
Where weok plenar structural plenes are 8 0 © 8w 0g, | Precise uoting a range from to 1s more L o o Py oz 069
present 1n an unfavorable orientation z [0 0 = 09 =C realistic than giving GSI = 35. Note that the © c 3 2 = ¢ 0 o3 8-5 c
with respect to the excavation face, ) S S sE ¢ P Hoek-Brown criterion does not apply to structurally w DO o o z 0 g < og » 0o
h 11 d h k =z © =L — P 0 =0 Z © o O p S5 © oo
these wi ominate the rock mass & P 8 S0 The o controlled failures. Where unfavourably oriented & o 20 o 0= o« C 320
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 5 & °
In rocks f:atf-arﬁ prone to de‘iemo"atlon o < =y °% 'C.p < 'C”g“ these will dominate the behaviour of the rock mass. ow = . z 572 w " -3
@s a resull of changes 1n molsture =4 h + Oh oHw O~ The strength of some rock masses 1s reduced by the Z= P ' o 00 E e 1O
content will be reduced 1f water 1s (@) e < O & 0@ 00 ¢ 4 d th be allowsd T o= % ° ) 0 L 05 20
present. When working with rocks in the o So g 2o Oao ET, presence of groundwater and this can be allowed for - S 5 2 ET 2o 8| T,
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35300 oo o R S 1 -W O SO AU U SO S T — END,,,RE,TAI.NJNG,,WALL,Z,,,,,,,,,,,%,,,, 13530
: : : : APPRO)('MATE WALL FACE AREA : : : : : : / —L— STA.18+25.00: ‘ : : :
: : : : : 877 SF: : : : : : : : | =WALL 2- STA. 11+16.74 : : :
: : BEGIN RETAINING WALL 2 : : : : : : : TOP OF WALL ELEV. = 3,499.91 ; ;
3,520 T TIE TO. END. BENT 2| . ™. .. . S S EB2-B REV ) .| BOTTOM. OF WALL ELEV. =. 3,499.91| ' . . :3,520
| | | _L- STA, 17 +08.77 | | | 17425 | | ‘ ‘ ‘ ‘ ‘ | |
|Tor OF WALL ELEV. = 3,503.08 5 RT.
3,510 S NG L= 0 [TIBOTTOM OF WALL| : © Rl R GROUND] 3,510
133 @ ROADWAY EMBANKMENT.
: ‘ MEDIUM - DENSE.,TAN AND GRAY, S/LTY FINE TO
— 3,500 o OR eem—m  — — F COARSE,,SAN,D,MO,/ST,A,—Z,,,4,,j,,,,,,,,,,,,,,,,,,,,,,,,,,,,,3,,,509,
ALLWVIAL, ‘
VERY LOOSE TO LOOSE DARK GRAY, TAN AND BROWN
o349 TS e — T B SILTY FINE TO:COARSE SAND AND FINE TO ,COARSE‘!?Q ,
2 BEGIN RETAINING WALL 2 SAND WITH GRAVELWET,A=24 & A=I=a/b.
2 ‘ ‘ TIE TO END BENT 2 RES/DUAL ‘
| L STA. A17+08.77
3480 | BQTT,OM,,O,F,,WALL ELEV. = 3,49385 %,’VC?OEA%EK s?t\/ﬁ\;gYWAEA;‘D AWg,’Cf ,5’,47,5 ,”,",’5,,,,,,,,,,,,,3,,489,
¢ ‘ ‘ (D) WEATHERED ROCK.BIOTITE GNEISS - ‘ 3
3470 T TS TS O o @ CRYSTALLINE ROCK B/@T/TE GNE/ss,,,,,,,,,,,,,,,,,”,3',479,
$ 10/23
32 3,460 ‘ ‘ ‘ ‘ 3,460
#:9 17400 17+ 50 18+ 00 18+ 50




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

GEOTECHNICAL BORING REPORT

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

BORE LOG
WBS 48053.1 |TIP B-5921 |COUNTY JACKSON |GEOLOGIST L. Ennis
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. EB1-A STATION 15+88 OFFSET 13ftLT ALIGNMENT -L- 0HR. Cave4.0
COLLARELEV. 3,501.4 ft TOTAL DEPTH 6.1 ft NORTHING 539,094 EASTING 768,811 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE D-50

| DRILL METHOD 3-1/4"HSA

HAMMER TYPE Automatic

DRILLER L. Morrison START DATE 03/29/10 COMP. DATE 03/29/10 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; A h NO. [/moll G | ELEV. () DEPTH (ft
3505
+ 3,501.4 GROUND SURFACE 0.0|
3500 |-3,5004T 10 T RESIDUAL
T 7 5 3 s D LOOSE, BROWN TO GRAY, SILTY FINE
2497 q" a5 f TO COARSE SAND WITH TRACE MICA,
] 5 3 7 +7 o M A-2-4
34954T 60 A e 3,495.3 6.1
= 60/0.1 60/0.1

Boring Terminated with Standard
Penetration Test Refusal at Elevation
3,495.3 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)

SHEET 11



Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 12
BORE LOG CORE LOG
WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST L. Ennis WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST L. Ennis
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. EB1-B STATION 15+93 OFFSET 12ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. EB1-B STATION 15+93 OFFSET 12 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 3,503.7 ft TOTAL DEPTH 8.1 ft NORTHING 539,068 EASTING 768,812 24 HR. FIAD COLLARELEV. 3,503.7 ft TOTAL DEPTH 8.1 ft NORTHING 539,068 EASTING 768,812 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE D-50

| DRILL METHOD  3-1/4" HSA/NQ Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE D-50

DRILL METHOD 3-1/4" HSA/NQ Core

HAMMER TYPE Automatic

DRILLER L. Morrison

START DATE 03/29/10

COMP. DATE 03/29/10

| SURFACE WATER DEPTH N/A

DRILLER L. Morrison

START DATE 03/29/10

COMP. DATE 03/29/10

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2 50 o 1001 | NO. L /mol| G | ELEv. (1) DEPTH (ft
3505 |
i [ 3,503.7 GROUND SURFACE 0.0
35027+ 10 ... :'.‘}:.. - 35022 RESIDUAL 15
j 22 |78/0.5 C M ZF——>—— DENSE, GRAY AND BROWN, SILTY FINE -
3.500.74 3.1 . 100/0. - 35006 | TO COARSE SAND WITH TRACE MICA, 3.1
3500 - 60/0.0 60/0.03 s A-2-4
Tt .~ WEATHERED ROCK
7 (BIOTITE GNEISS)
PEL 34056 CRYSTALLINE ROCK 6.1

GRAY, FRESH TO VERY SLIGHTLY
WEATHERED, HARD TO VERY HARD,
WIDE FRACTURE SPACING, BIOTITE

GNEISS

REC.=90%
RQD=90%
GSI = 60-65
Boring Terminated at Elevation 3,495.6 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5921_GEO_BRDGO0008.GPJ NC_DOT.GDT 5/13/24

CORE SIZE NQ TOTAL RUN 5.0 ft
RUN DRILL RUN STRATA L
E};tE)V ELEV DE(th’)T H r‘;}%’“ RATE | REC- [ RQD S RES|Ra0| o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % | G| ELEV. () DEPTH (ft
3500 Begin Coring @ 3.1 ft
SWUUT3E00.61 3.7 | 5.0 | 2.00/1.0 | (4.5) ] (4.5) (4.5) | (4.5) BzA—3.5006 CRYSTALLINE ROCK 31
. 3:00/1.0 | 90% | 90% 90% | 90% P4 GRAY, FRESH TO VERY SLIGHTLY WEATHERED, HARD TO VERY
. 2:00/1.0 2, HARD, WIDE FRACTURE SPACING, BIOTITE GNEISS
. 3:00/1.0 A
3,495.64 8.1 4:00/1.0 A 34956 GSI = 60-65 8.1
\

Boring Terminated at Elevation 3,495.6 ft IN CRYSTALLINE ROCK

(BIOTITE GNEISS)




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

GEOTECHNICAL BORING REPORT SHEET 13
WBS 48053.1 | TIP B-5921 | COUNTY JACKSON | GEOLOGIST L. Ennis WBS 48053.1 TIP B-5921 COUNTY JACKSON GEOLOGIST L. Ennis
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. EB2-A STATION 16+86 OFFSET CL ALIGNMENT -L- 0 HR. 11.7 BORING NO. EB2-B STATION 16+93 OFFSET 11ftRT ALIGNMENT -L- 0 HR. Cave 11.2
COLLARELEV. 3,502.2 ft TOTAL DEPTH 16.8 ft NORTHING 539,064 EASTING 768,905 24 HR. FIAD COLLARELEV. 3,502.2 ft TOTAL DEPTH 22.1 ft NORTHING 539,052 EASTING 768,910 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE D-50

| DRILL METHOD 3-1/4"HSA

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE D-50

DRILL METHOD 3-1/4"HSA

HAMMER TYPE Automatic

DRILLER L. Morrison

START DATE 03/26/10

COMP. DATE 03/26/10

| SURFACE WATER DEPTH N/A

DRILLER L. Morrison

START DATE 03/26/10

COMP. DATE 03/26/10

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 5 5 100 v 0 SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »s 0 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. moll G
3505 | 3505 |
. E 3.502.2 PAVEMENT SURFACE 2.0 T PAVEMENT SURFACE 2.4
350127 10 - = ROADWAY EMBANKMENT - 350127 1.0 1" ROADWAY EMBANKMENT :
3500 N 3 2 2 _*A C (ASPHALT) 3500 I 4 3 3 o M (ASPHALT) /
349874+ 35 S VERY LOOSE, BROWN, SILTY FINE SAND 34987+ 35 Lo LOOSE, GRAY AND TAN, SILTY FINE TO,— 34
] 3 1 1 *_2 . WITH TRACE MICA, A-2-4 T 7} 3 5 . M t::_ \ COARSE SAND WITH TRACE MICA, A-2-f
349627 60 = - 34967 RESIDUAL 55 349629T 6.0 = - | logk 3.496.7 TOOSE, GRAY BROWN FINE SAND, A-3,_ 55
3485 7 1] —*6 LOOSE, RED BROWN AND GRAY; SILTY 4% T St +q MLt VERY LOOSE, BROWN SILTY GLAYEY
34937+ 85 A FINE SAND, A-2-4 34937+ 85 B I B :
. FINE TO COARSE SAND, A-2-6
j 9 [ 5| 3 .+8 .. T 3 - - O N M 34927 ' 95
- 1 b I e RESIDUAL
3490 . - - 3490 + R R e VERY DENSE, GRAY AND WHITE, SILTY
I o } R t FINE TO COARSE SAND WITH TRACE
] 20 (30 (o3| | Lo 34877 14.5 T 20 [80/0.2 L DR P 34882 MICA, A-24 14.0
] = 10000 WEATHERED ROCK I .. 1000, %_ WEATHERED ROCK
34855T 167 - - B4 34854 (BIOTITE GNEISS) 168| | 3485 1 S ZR (BIOTITE GNEISS)
] 60/0.1 60/0.1 Boring Terminated with Standard - —
Penetration Test Refusal at Elevation 3,483.7+ 185 ot A
3,485.4 ft IN CRYSTALLINE ROCK T 93 | 7/0.1 100/0. -
(BIOTITE GNEISS) T SR Zh
348021 220 C [ 3,480.1 22.1
60/0.1 60/0.1

Boring Terminated with Standard
Penetration Test Refusal at Elevation
3,480.1 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 14
BORE LOG CORE LOG
WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST M. Hager WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST M. Hager
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. EB1-B REV STATION 16+38 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. Dry BORING NO. EB1-B REV STATION 16+38 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 3,502.1 ft TOTAL DEPTH 13.9ft NORTHING 539,061 EASTING 768,858 24 HR. 4.0 COLLARELEV. 3,502.1 ft TOTAL DEPTH 13.9ft NORTHING 539,061 EASTING 768,858 24 HR. 4.0

DRILL RIG/IHAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER T. Williams

START DATE 10/02/23

COMP. DATE 10/02/23

| SURFACE WATER DEPTH N/A

DRILLER T. Williams

START DATE 10/02/23

COMP. DATE 10/02/23

| SURFACE WATER DEPTH N/A

DRIVE

BLOW COUNT

BLOWS PER FOOT

-

ELEV DEPTH|

ELEV

(ft) (ft) (ft) 0.5ft

0.5ft

0.5ft | [0 25 50

samp. |

7 100 | No. |/mol| G

SOIL AND ROCK DESCRIPTION

ELEV. (ft)

DEPTH (ft

3505

3500

350211

00

GROUND SURFACE

0.0]

3495

T
o
9l

2,498 6
3,498.24

3490

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

:

1100/0.7

60/0.0

I

ROADWAY EMBANKMENT
MEDIUM DENSE, TAN TO GRAY, SILTY
FINE TO COARSE SAND, A-2-4

3.5

N\ IERREH

W

o
L
., S

o

RS-1

WEATHERED ROCK
(BIOTITE GNEISS)

/-\4_9/

CRYSTALLINE ROCK
GRAY, FRESH TO MODERATE
WEATHERING, HARD TO VERY HARD,
CLOSE TO MODERATELY CLOSE
FRACTURE SPACING, BIOTITE GNEISS

REC.=96%

34882 RQD=93%

GSI = 60-65

13.9

Boring Terminated at Elevation 3,488.2 ft IN
CRYSTALLINE ROCK (BIOTITE GNEISS)

NCDOT CORE DOUBLE B5921_GEO_BRDGO0008.GPJ NC_DOT.GDT 5/13/24

CORE SIZE NQ TOTAL RUN 10.0 ft
RUN DRILL RUN STRATA L
E};tE)V ELEV DE(th’)TH r‘;}%’“ RATE | REC- [ RQD S RES|Ra0| o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % % | G| ELEV.(ft) DEPTH (ft
3498.2 Begin Coring @ 3.9 ft
3A9BZT 39 | 2.0 |01:374.0] (1.7)] (1.4) (9.6) [ (93) Bz 34982 CRYSTALLINE ROCK 39
349627 5.9 01:45/1.0| 85% | 70% 96% | 93% e GRAY, FRESH TO MODERATE WEATHERING, HARD TO VERY HARD,
3495 7 50 [01:58/1.01z.0) | @9) |_RS1 A CLOSE TO MODERATELY CLOSE FRACTURE SPACING, BIOTITE
] 2
- N - 7
02:47/1.0 I = 60-
3.491.2T 10.9 03:02/1.0 < GSI = 60-65
3490 7 3.0 |03:43/1.0] (3.0) | (3.0) A
N 04:12/1.0| 100%| 100% =
3,488.2T 13.9 04:47/1.0 ‘A~ 34882 13.9

Boring Terminated at Elevation 3,488.2 ft IN CRYSTALLINE ROCK

(BIOTITE GNEISS)




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

GEOTECHNICAL BORING REPORT SHEET 15
WBS 48053.1 | TIP B-5921 | COUNTY JACKSON | GEOLOGIST M. Hager WBS 48053.1 TIP B-5921 COUNTY JACKSON GEOLOGIST M. Hager
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. EB2-B REV STATION 17+25 OFFSET 5ftRT ALIGNMENT -L- 0 HR. 7.0 BORING NO. L_1500 STATION 15+00 OFFSET 6 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 3,502.3 ft TOTAL DEPTH 28.6 ft NORTHING 539,090 EASTING 768,935 24 HR. FIAD COLLARELEV. 3,505.6 ft TOTAL DEPTH 10.5ft NORTHING 539,099 EASTING 768,722 24 HR. FIAD

DRILL RIG/IHAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER T. Williams

START DATE 10/03/23

COMP. DATE 10/03/23

| SURFACE WATER DEPTH N/A

DRILLER T. Williams

START DATE 10/02/23

COMP. DATE 10/02/23

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 5 5 100 v 0 SOIL AND ROCK DESCRIPTION EhctE)V ELEV DE(fFl’)T H . »s 0 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. Moll G | ELEv. (f) DEPTH (it (ft) 0.5ft | 0.5ft | 0.5ft 3 A ) NO. moll G
3505 | 3510 |
. PAVEMENT 2.0 + -
3501 6F 07 T - 1 N
] T 7 | 5 S 554 | 13% |[=L ROADWAY EMBANKMENT 1 [ 35056 PAVEMENT 0.9
3500 - ¢i2 1 (ASPHALT) 3505+ soupt 10 ! ROADWAY EMBANKMENT 0
349881 135 L. _\_\ L. o MEDIUM DENSE, TAN TO GRAY, SILTY I 10 [ 3 L .. L. M (PAVEMENT)
i 4 | 12 | 15 I W B FINE TO COARSE SAND, A-2-4 a7 T *9 I
] T feer = o - 250217 a5 T LOOSE, GRAY, SILTY FINE TO COARSE
34963 60 R 2 3 3 é M SAND WITH GRAVEL, A-1-b a7
3495 N I T e YA FOOINE TO COARSE SAND, Azd 3500 5 490 et 60 il S RESIDUAL
34938) 85 Ce~d SS-7 4 <°7° L s05s s Anes 00 + 138 T 51 . To—=d1 b LOOSE TO VERY DENSE, WHITE AND
i 4 | 21 | 17 TS . W 9,499, - 1 R e S GRAY, SAPROLITIC, SILTY FINE TO
4 i L RESIDUAL 349711 85 R COARSE SAND, A-2-4
1 N C DENSE, DARK GRAY AND WHITE, SILTY T 7 [ 22 | 42 e T D :
3490 N S P R el 34903 - FINE TO COARSE SAND, SAPROLITIC, 12.0 349517 105 »o . 105
34888+ 135 S % A-2-4 60/0.0 60/0.0 Boring Terminated with Standard
i 1100/0.4 . 100/0.43 W WEATHERED ROCK Penetration Test Refusal at Elevation
i .. % (BIOTITE GNEISS) 3,495.1 ft ON CRYSTALLINE ROCK
i = (BIOTITE GNEISS)
3485 ] 4,
348381 185 e “Z
1 700/0 4 - 1000 w %
4 - e e . FZ4
3480 h =
347884 235 C M %
] 10070 4 . 100/0. ZZ
3475 h o %
34738 285 ... L =z 285
] 60/0.1 60/0.1 CRYSTALLINE ROCK

(BIOTITE GNEISS)

/'\_ZB.B

Boring Terminated with Standard
Penetration Test Refusal at Elevation
3,473.7 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 16
BORE LOG CORE LOG
WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST M. Hager WBS 48053.1 |T|P B-5921 |COUNTY JACKSON |GEOLOGIST M. Hager
SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft SITE DESCRIPTION Bridge No. 8 on -L- (SR 1120) over Cedar Creek GROUND WTR (ft
BORING NO. RW2-1 STATION 17+86 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. 5.0 BORING NO. RW2-1 STATION 17+86 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. 5.0
COLLARELEV. 3,504.7 ft TOTAL DEPTH 20.6 ft NORTHING 539,089 EASTING 768,802 24 HR. FIAD COLLARELEV. 3,504.7 ft TOTAL DEPTH 20.6 ft NORTHING 539,089 EASTING 768,802 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE SME275 DIEDRICH D-50 85% 11/09/2021

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER T. Williams

START DATE 10/03/23

COMP. DATE 10/03/23

| SURFACE WATER DEPTH N/A

DRILLER T. Williams

START DATE 10/03/23

COMP. DATE 10/03/23

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE B5921_GEO_BRDG0008.GPJ NC_DOT.GDT 5/13/24

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E};tE)V ELEV DE(th’)T H . »s 0 5 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ; A h NO. [/moll G | ELEV. () DEPTH (ft
3505 PAVEMENT 0.0
350411706 518 110 S | B ROADWAY EMBANKMENT o
1 - - - - leos SS-11 (ASPHALT)
25010 a5 v MEDIUM DENSE, TAN AND GRAY, SILTY
3500 T 8 | 6 | 6 s FINE TO COARSE SAND, A-2-4 .
34987+ 60 = R -
ALLUVIAL
T WOHTWOH| - 2 l+2_ o oS82 VERY LOOSE, DARK GRAY, FINE TO
349621 85 o S COARSE SAND WITH INTERLAYERED 02
3495 T 3 [97/03 o od s Ll SANDY SILT AND GRAVEL, A-2-4  ——24]
34941 106 .. 7:; WEATHERED ROCK 106
T 6070.0 _ . 8oh. s (GRANODIORITE) /
+ SR ? CRYSTALLINE ROCK
3490 T+ 7 GRAY, FRESH TO SEVERE WEATHERING,
-+ e HARD TO VERY HARD, CLOSE TO
T 7 MODERATELY CLOSE FRACTURE
1 P, SPACING, BIOTITE GNEISS
1\~
3485 I Z REC.=83%
‘2 34841 RQD=67% 20.6
GSl = 50-55 [

Boring Terminated with Standard
Penetration Test Refusal at Elevation
3,484.1 ft IN CRYSTALLINE ROCK
(BIOTITE GNEISS)

NCDOT CORE DOUBLE B5921_GEO_BRDGO0008.GPJ NC_DOT.GDT 5/13/24

CORE SIZE NQ TOTAL RUN 10.0 ft
RUN DRILL RUN STRATA L
E};tE)V ELEV DE(th’)T H r‘;}%’“ RATE | REC-[ RQD S RES|Ra0| o DESCRIPTION AND REMARKS
(ft) (Min/it) | % % ) % % | G| ELEV.(ft) DEPTH (ft
3494 .1 Begin Coring @ 10.6 ft
3A9ET] 106 | 5.0 | 25040 33)] (1.9) 83)| (6.7) B2 34941 CRYSTALLINE ROCK 106
I 0:451.0 | 66% | 38% 83% | 67% P GRAY, FRESH TO SEVERE WEATHERING, HARD TO VERY HARD,
sa50 I 111810 2 CLOSE TO MODERATELY CLOSE FRACTURE SPACING, BIOTITE
[ 38/1. I GNEISS
3,489.T 15.6 1:08/1.0 = 2y
T 50 | 13110 (5.0)] 4.8) oL GSI = 50-55
1 2:21/1.0 [100%| 96% A
I 2:3511.0 ST
3485 [ 2:39/1.0 Z i
3,4841_ 20.6 2:46/1.0 \—{ 3,484.1 20.6

Boring Terminated with Standard Penetration Test Refusal at Elevation
3,484.1 ft IN CRYSTALLINE ROCK (BIOTITE GNEISS)




Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

A
Soil Classification and Gradation a l
b ]
S&ME, Inc. Raleigh, 3201 Spring Forest Road, Raleigh, North Carolina 27616
S&ME Project #: 22350383E Date Report: 4/19/2024
State Project No.. 48053 County: Jackson Date Tested: 03/22-04/08/24
Federal ID No.: N/A TIP No.: B-5921
Project Name: Bridge No. 8 on SR 1120 over Cedar Creek
Client Name: NV5 Client Address: Raleigh, NC
. _ £ | Sample | AASHTO Total % Passing Total Mortar Fraction (%) o X
_g_ ; g . 2 3 = Depth | Classification Sieve # Coarse| Fine g =
s2| 82 | &2 8 | 2| ®w 10 | 40 | 60 ] 200 | Sand | Sand | silt | clay | [ p | P | & | 2
SS-4 | EB2-BREV | 17425 | 5'RT -L- 0.5-1.5 A-2-4] (0) 76 53 41 204 46 31 8 15 N.P. | N.P. | N.P. - 13.3
SS-7 | EB2-BREV | 17425 | 5'RT -L- 7.0-7.5 A-2-4| (0) 87 71 58 27.3 33 41 12 14 N.P. [ N.P. | N.P. - 28.5
78.1

SS-12 RW2-1 17+86 | 6'RT | -L- 6.0-7.5 A-2-4| (0) 80 54 41 234 48 26 14 12 N.P. | N.P. | N.P. -

References / Comments / Deviations: ND=Not Detemined.

AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T265: Laboratory Determination of Moisture Content of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
AASHTO M145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Mal Krajan, ET NCDOT 118-06-0305 Joey Daily, P.E. Project Manager
Technician Name: Signature Certification # Technical Responsibility: Position

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

3201 Spring Forest Road
Raleigh, NC 27616

SHEET 17

B5921 Brdg_8 Summary_Table.xls



Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

SHEET 18
Form No. TR-43-D7012C-02 UNCONFINED COMPRESSION A—
Revision No. : 0 (ASTM D7012 Method C) a—
Revision Date: 08/22/18 | l ——
-

S&ME, Inc. - Knoxville 1413 Topside Road, Louisville, TN 37777

Project Name: Bridge No.8 on SR 1120 over Cedar Creek Report Date: April 1, 2024
Project Number: 22350383E Reviewed By: Tyler Copeman
Borina No Sample Depth Dimensions, in. Shape | Area [ Unit Weight | Loading Rate | Maximum | Strength | Moisture
g No. No. (ft) Length | Diameter|(See Key)| (in?) (Ibs/ft®) (psi/sec) Load (Ibs) (psi) (%)
EB1-B REV RS-1 5.9-6.3 4.42 1.87 A 2.75 168.5 76 29,440 10,705 0.0

NOTES: Effective (as received) unit weight as determined by RTH 109-93.
Loading rates were selected to target reaching failure between 2 and 15 minutes.
Test results for specimens not meeting the requirements of ASTM D4543-19 may differ from a test specimen that meets the requirements of ASTM D4543.

SHAPE KEY

ASTM D4543-19 Standard Practice for Preparing Rock Core as Cylindrical Test Specimens and Verifying Conformance to Dimensional and Shape Tolerance Section 1.2 - "Rock is a complex engineering material that can
vary greatly as a function of lithology, stress history, weathering, moisture content and chemistry, and other natural geologic processes. As such, it is not always possible to obtain or prepare rock core specimens that satisfy
the desirable tolerances given in this practice. Most commonly, this situation presents itself with weaker, more porous, and poorly cemented rock types and rock types containing significant or weak (or both) structural
features. For rock types which are difficult to prepare, all reasonable efforts shall be made to prepare a specimen in accordance with this practice and for the intended test procedure. However, when it has been determined
by trial and error that this is not possible, prepare the rock specimen to the closest tolerances practicable and consider this to be the best effort and report it as such and if allowable or necessary for the intended test, capping
the ends of the specimen as discussed in this practice is permitted.”

A Test specimen measurements met the desired shape tolerances of ASTM D4543-19 (side straightness, end flatness & parallelism, and end perpendicularity to axis)

B Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness & parallelism, and end perpendicularity to axis. Specimen did not meet the desired tolerance for side
straightness. Specimen prepared to closest tolerances practicable.

C Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness & parallelism. Specimen did not meet the desired tolerances for side straightness and end
perpendicularity to axis. Specimen prepared to closest tolerances practicable.

D Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness. Specimen did not meet the desired tolerances for side straightness, parallelism and end
perpendicularity to axis. Specimen prepared to closest tolerances practicable.

E Test specimen measurements met the desired shape tolerances of ASTM D4543-19 for end flatness and end perpendicularity to axis. Specimen did not meet the desired tolerance for side
straightness and parallelism. Specimen prepared to closest tolerances practicable.

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
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S&ME, Inc. - Corporate Raleigh, NC 27616 Page1of 1



Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

SHEET 19

S&ME Project No. 22350383E

Date: 04/01/2024

Photographer: Ryan Skinner

Location / Orientation | EB1-B REV, RS-1 (5.9' - 6.3")

1 Remarks Unconfined Compressive Strength of Rock Core
Specimen Before/After (ASTM D7012 Method C)

S&ME, Inc. | 1413 Topside Road | Louisville, TN 37777 | p 865.970.0003 | f 865.970.2312 | www.smeinc.com
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SHEET 20
(B-5921)/BRIDGE NO. 8

CORE PHOTOGRAPHS

EB1-B REV RW2-1

BOXES 1&2: 3.9-13.9 FEET BOX 1: 10.6 - 20.6 FEET
10.6
15.6
10.9
20.6
10.9
13.9
0 1 2 0 1 2

FEET FEET



Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC

SHEET 21
(B-5921)/BRIDGE NO. 8

CORE PHOTOGRAPHS

EB1-B

BOX 1: 3.1-8.1 FEET

FEET



Docusign Envelope ID: 38EDE329-E736-4C2E-B3A7-59D5C81D9DCC
SHEET 22

B-5921
Jackson County

SITEPHOTOGRAPH

Bridge No. 8 on —L— (SR 1120) over Cedar Creek

Looking East towards End Bent 2



	B5921_GEO_RDWY_TITLE&LEGEND
	B5921_GEO_RDWY_TITLE&LEGEND
	B5921_GEO_RDWY_TITLE&LEGEND
	B5921_RDY_TSH
	B5921_GEO_SitePlan
	B5921_GEO_PFI
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_geo_rdwy_XSI_L
	B5921_RDY_GEO_SoilTest_Table
	B5921_GEO_TITLE&LEGEND
	B5921_GEO_TITLE&LEGEND
	B5921_GEO_TITLE&LEGEND
	B5921_GEO_Brdg_SitePlan
	B5921_GEO_PFI
	B5921_GEO_BRDG0008_XSI_L
	B5921_GEO_BRDG0008_XSI_L
	B5921_GEO_BRDG0008_XSI_L
	B5921_GEO_BRDG0008_XSI_L
	Insert from: "9-10.pdf"
	B5921_RDY_PSH_2B-1
	B5921_RDY_PSH_2B-2

	1NCDOT_B5921_GEO_BRDG_INVENTORY.pdf
	B5921_GEO_TITLE&LEGEND


		2026-09-03T04:59:38-0700
	Digitally verifiable PDF exported from www.docusign.com




