GEOTECHNICAL ATTACHMENT

The following geotechnical report is for information only and is not a part of
this contract. This information is for investigation only and no accuracy is

implied or guaranteed. No claim will be allowed as a result of the use of this

information.
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OF TRANSPORTATION

SOIL_DESCRIPTION

GRADATION

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, GRAV,SILTY CLAY, WOIST WITH INTERBEDDED FINE SAND LAYERSHIGHLY PLASTIC, A-T-6

_WELL CRADED - INODICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE.
UNIFORM - INOICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDEO.

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPQSITION

P1 OF A-7-5 SUBGROUP IS = LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 3@

SPRING OR SEEP

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS DRGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USEQ IN DESCRIPTIONS
CLASS. (< 357 PASSING *200) (> 35% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.
GROUP A1 | a3 A-2 A-4 [A5[AG] A7 Al A2 | A4 AS COMPRESSIBILITY
CLASS. [A-1-o]A-1-b A-6, A-7 SLIGHTLY COMPRESSIBLE LIOUIO LIMIT LESS THAN 31
leoge MOOERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50
SYMBOL legoo HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50
% PASSING SILT- PERCENTAGE OF MATERIAL
"0 50 MX GRANULAR Muck, GRANULAR  SILT - CLAY
» 40 |30 mx|se ux|st SDILS g;;_"s PEAT ORGANIC_MATERIAL S0ILS SOILS QTHER MATERIAL
» 200 |15 Mx [25 Mx[10 Mx|35 Mx|35 Mx|35 Mx(35 Mx|36 M |38 MN|36 MN|3E MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE - 107
1-10%
LITTLE ORGANIC MATTER 3-8z 5 - 122 LITTLE 10 - 207
LIOUID LIMIT 40 Mx|41 MN |40 MX |41 MN [40 MX [41 MN [40 MX | 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35%
PLASTIC INOEX | 6 Mx NP (16 Mx |1 Mx i N |1 MN Jig Mx (10 Mx it MN It N LITTLE OR HIGHLy | HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE
GROUP INDEX [} [ ) 4 Mx |8 Mx |12 Mx|16 Mx|No MX Zggﬁz?fnr ORGANIC GROUND WATER
SDILS
USUAL TYPES|STORE FRRGS.|_ | 1\ 1y on cLavey SILTY | cLavey ORGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR  |GRAVEL, AND MATTER
MATERIALS | sap  |SNO| ORAVEL ANO SAND | SOILS | SOILS A A STATIC WATER LEVEL AFTER 24 HOuRs
GEN. RATING Pu )
e EXCELLENT T0 600D FAR T0 PDOR FslUF;RTU PODR  |uNsulTesLE Yew PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA
SUBGRADE OJUU‘—

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBOLS

CSE. - CDARSE

SOIL MOISTURE - CORRELATION OF TERMS

DMT - OILATOMETER TEST PMT - PRESSUREMETER TEST SAMP

SOIL MOISTURE SCALE FIELO MOISTURE
(ATTERBERG LIMITS) OESCRIPTION

GUIDE FOR FIELO MOISTURE DESCRIPTION

SAP. - SAPROLITIC
SD. - SAND, SANDY
SL. - SILT,SILTY

S - BULK
SS - SPLIT SPOON
ST - SHELBY TUBE

DPT - OYNAMIC PENETRATION TEST
e - VOIO RATIO
F - FINE

RANGE OF STANDARD RANGE OF UNCONFINED po o
PRIMARY SOIL Type | COMPACTNESS OR | penprpaTion RESISTENCE| — COMPRESSIVE STRENGTH ROAOWAY EMBANKMENT (RE) Guvr oNT  TEST BORING wsscnﬁgmm
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION VST PHT
(O~ SPT N-vaLUE
GENERALLY VEF:EOZEOSE . ;g 0 SOIL SYMBOL @ AUGER BORING
GRANULAR
MATERIAL MEDIUM DENSE 10 10 38 N/a ARTIFICIAL FILL (AF) OTHER Q CORE BORING SPT REFUSAL
(NON-COHESIVE) DENSE 39 TO 50 THAN ROADWAY EMBANKMENT
VERY DENSE >50 N,O
v MONITORING WELL
TERTSOET <5 — —— =~ INFERREO SOIL BOUNDAR
GENERALLY SoFT 2104 .25 T0 0.50 =7=77= INFERRED ROCK LINE A PIEZOMETER
SILT-CLAY MEOIUM STIFF 4708 25 10 1.0 - = INSTALLATION
MATERIAL STIFF 81015 17102 % wpe® ALLUVIAL SOIL BOUNDARY SLOPE INDICATDR
(COHESIVE) VERY STIFF 15 70 30 270 4 O INSTALLATION
HARO >30 >4 257025 DIP & DIP OIRECTION OF
ROCK STRUCTURES @ CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 L J SOUNDING ROD
OPENING (MM) 476 200 0.42 025 0075 .053
P ABBREVIATIONS
BOULOER COBBLE GRAVEL o e SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLOR.) (coB.) (GR.) (CeE. 5D * S00 (SL €Ly BT - BORING TERMINATED MICA. - MICACEDUS WEA. - WEATHERED
CL.- CLAY MOD. - MODERATELY “Y - UNIT WEIGHT
GRAIN MM 305 [ 2.0 8.25 .05 0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC “Y,- DRY UNIT WEIGHT
SIZE  IN. 12 3 ORG. - ORGANIC

ABBREVIAT

MOOIFIERS SUCH AS LIGHT, DARK, STREAKEO, ETC. ARE USED TO OESCRIBE APPEARANCE.

OESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, REO, YELLOW-BRDWN, BLUE-GRAY).

O

VANE SHEAR TEST

- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK
AT FROM BELOW THE GROUND WATER TaBLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
LL L Liouio LMt FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
PLASTIC SEMISOL10; REQUIRES ORYING TO Al - MGy v o veRy Fetio
L10; REQU YIN
RANGE - WET - () ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT
®n PLASTIC LIMIT ER TYPE
DRILL UNITS: ADVANCING TQOLS: :
- MDIST - (M) SOLIO; AT OR NEAR OPTIMUM MOISTURE AUTOMATIC MANUAL
oM _| OPTIMUM MOISTURE 0 (] ciar airs O
st ] SHRINKAGE LIMIT MOBILE B-
oY - O REDUIRES AQDITIONAL WATER TO 0 (] & contmuous Fuicn eugen CORE SIZE:
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS
PLASTICITY [ cve-ssc (] a0 Facen FinGer BITs
PLASTICITY INOEX (P} ORY STRENGTH D TUNG.-CARBIGE INSERTS
NONPLASTIC 2-5 VERY LOW CME-55
LOW PLASTICITY 6-15 SLIGHT casne [ w/ aovence RAND TOOLS:
MED. PLASTICITY 16-25 MEOIUM . N
Hlon e Trette e oRE it ] rortaBLE HOIST g TRICONE STEEL TEETH o POST HOLE OIGGER
_ . " HAND AUGER
COLOR [I TRICONE TUNG.-CARB.
CORE BIT SOUNOING ROD
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS NDN-CDASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-CDASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL [S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.! FOOT PER 60 BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTEQ BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK (WR) BLOWS PER FOQT IF TESTED.

CRYSTALLINE FINE 70 CDARSE GRAIN [GNEDUS AND METAMORPHIC ROCK THAT

ROCK (CRI WOULD YIELD SPT REFUSAL [F TESTED. ROCK TYPE INCLUOES GRANITE,

GNEISS, GABBRQ, SCHIST, ETC.

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

ARGILLACEDUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABDVE THE
GROUND SURFACE.

CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

NON-CRYSTALLINE
ROCK (NCR)

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

COASTAL_PLAIN

I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD

T SPT REFUSAL. RDCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED

SEDIMENTARY ROCK I
(CP)

[ | smELL seps.ETC.

WEATHERING

FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

(v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

SLIGHT ROCK GENERALLY FRESH, JDINTS STAINED AND OISCOLDRATION EXTENOS INTO ROCK UP TO

(SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR

CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE

SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND OISCOLORED, SOME SHOW CLAY. ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL

SEVERE ANO OISCOLORED AND A MAJDRITY SHDW KAOLINIZATION. ROCK SHOWS SEVERE LDSS OF STRENGTH

(MOD. SEV.) ANO CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES °"CLUNK® SOUND WHEN STRUCK.
IF_TESTED, WOULO YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED

(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOIO ROCKS ALL FELOSPARS ARE KAOLINIZED TO SOME

EXTENT. SOME FRAGMENTS OF STRONG RDCK USUALLY REMAIN.
IF_TESTED, YIELDS SPT N VALUES ) 188 BPF

VERY SEVERE ALL RDCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

v SEV. THE MASS IS

EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

REMAINING. SAPRDLITE IS AN EXAMPLE OF ROCK WEATHEREO TD A DEGREE SUCH THAT ONLY MINOR

VESTIGES DF

THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTEQ, YIELDS SPT N VALUES < 188 BPF

COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
ALSO AN EXAMPLE.
ROCK HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HANO SPECIMENS REOUIRES

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
TD DETACH HAND SPECIMEN.

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE

HARD EXCAVATED BY HARO BLOW OF A GEOLOGIST'S PICK. HANO SPECIMENS CAN BE DETACHED
BY MODERATE BLOWS.
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT.
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
POINT OF A GEOLDGIST'S PICK.

SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE DR PICK. CAN BE EXCAVATED IN FRAGMENTS
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLDWS OF A PICK POINT. SMALL, THIN

PIECES CAN BE BROKEN BY FINGER PRESSURE.
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
SOFT OR MORE [N THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY

COLLUVIUM - RDCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLDPE.

CORE_RECOVERY (REC.}- TOTAL LENGTH OF ALL MATERJAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF JGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE DF AOJACENT
ROCKS DR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINEO FROM THE
HORIZONTAL.

DIP DIRECTION (OIP AZIMUTH) - THE DIRECTION OR BEARING DF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TD THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALDONG CLDSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY
THE STREAM,

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED ANO TRACED IN

THE FIELO.
JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIOGE DR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPAREQ TO
ITS LATERAL EXTENT.

LENS - A BODY OF SOIL OR RDCK THAT THINS OUT IN DNE DR MORE DIRECTIONS.
MOTTLEQ (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK DF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM,

RESIOUAL (RES.) SOIL ~ SOIL FORMED IN PLACE 8Y THE WEATHERING OF ROCK.

ROCK_OUALITY OESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPAREO WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDDING OR SCHISTOSITY DF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR BPF)OF

A 140 LB.HAMMER FALLING 3@ INCHES REOUIREO TO PROOUCE A PENETRATION OF | FOOT INTO SOIL WITH
A 2 INCH DUTSIDE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
THAN @.1 FOOT PER 6@ BLOWS.

STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSEQ AS A PERCENTAGE.

STRATA ROCK OQUALITY DESIGNATION (SRO0) - A MEASURE OF ROCK QUALITY DESCRIBED BY

TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EDUAL TO OR GREATER THAN 4 [NCHES DIVIOEO BY THE
TOTAL LENGTH OF STRATA AND EXPRESSEQ AS A PERCENTAGE.

FINGERNAIL.
FRACTURE SPACING BEDDING TOPSDIL (TS.) -~ SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
TERM SPACING e 1-5%‘:—1' oot %%555 BENCH MARK: TMB-2: RAILROAD SPIKE IN BASE OF 20" SYCAMORE
XIEII:EV WIDE r;o?g lTGH:::NEéTm FEET THICKLY BEDDED 15 - 4 FEET 65.45 LT. OF STA.15+34.72 -L-
THINLY BEDOED 0.16 - 1.5 FEET ELEVATION: 826.29 FT.

MODERATELY CLOSE
CLOSE
VERY CLOSE

170 3 FEET
Q.16 TO 1 FEET
LESS THAN .16 FEET

.03 - 0.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

VERY THINLY BEODED
THICKLY LAMINATED
THINLY LAMINATED

INDURATIGN

FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING DF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

FRIABLE

MODERATELY INOURATED

INDURATED

EXTREMELY INDURATED

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIFFICULT TO BREAK WITH HAMMER.

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

NOTES:

REVISED 09/23/09
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TEST SITE PLAN

PROJECT REFERENCE NO.: 17BP.12.R.31

F&R PROJECT NO.: 66P-0181

1.D. NO.: N/A

F.A. PROJECT NO.: N/A C

OUNTY: Catawba

PROJECT DESCRIPTION: Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek

SITE DESCRIPTION: Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek

DRAWN BY: D. Racey

CHECKED BY: P. Alton, P.E.

DATE: May 2013

SCALE: 1"=50'
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WBS 17BP.12.R.31

[P N/A | COUNTY cATAWBA | GEOLOGIST D. Racey
SITE DESCRIPTION Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 14+33 OFFSET 8 fLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 829.4 ft TOTAL DEPTH 24.7 ft NORTHING 674,493 EASTING 1,347,467 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE

F&R068 CME-55 82% 10/5/12

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

NCDOT BORE SINGLE 66P-0181_0131_BORELOGS.GPJ NC_DOT.GDT 5/3/13

DRILLER C. Boyce START DATE 04/16/13 COMP. DATE 04/16/13 ‘ SURFACE WATER DEPTH N/A
DRIVE BLOWV COUNT BLOWS PER FOOT SAMP. L
Eev] ELev |PEETH v ) SOIL AND ROCK DESCRIPTION
® | ® | ostt | osft | 05t | |0 25 50 75 100 | NO. | /moi| G | ELev. i DEPTH ()
830 | 820.4 GROUND SURFACE 0.0
8286 + 08 R ASPHALT 0.8
i 6 19 [81/0.3 : : : T ::: T : :: I : _'1‘0[';0‘;, M ROADWAY EMBANKMENT
825.9 35 |— . T B st Red-brown, fine to coarse sandy SILT (A-4),
825 1 3 4 2 J.c M with some mica, trace gravel. 50
1 ™ T T T T T TAIOVIAL T T T T T
T - ark gray, fine sandy -4), with trace
Il Dark fi dy SILT (A-4), with
8209 85 I coarse sand.
820 T 2 1 2 ' M
T ‘\\‘ A R R A O T B %41 i A R, 120
at59 L 135 AL B Tan, silty fine to coarse SAND (A-2-4).
815 T 2 3 8 »i4 Sat. -
-+ - |. - -
T R R NI B Lo - 17.0
8100 1 185 B R EEEEENEN B WEATHERED ROCK
810 T 73 (37702 R + N Gray & brown, (MICA SCHIST).
100/0.79
505 8059 | 235 S ceod i
. 100/0.3! | _804.7 24.7
8047 247 gt oo

NP YV U RS YT ST SN RSN SRR SRS KT W ST SN SO T SHNT TSNS SN YT SR WU T N N S W |
e

Boring Terminated with Standard
Penetration Test Refusal at Elevation 804.7
ft on CRYSTALLINE ROCK (MICA SCHIST)

NOTES:

1) Blow counts at 0.8' likely inflated due to
presence of gravel.

2) Boring Filled Immediately After Drilling
(FIAD) due to location in road.

3) Auger refusal at 24.7'.




NCDOT BORE SINGLE 66P-0181_0131_BORELOGS.GPJ NC_DOT.GDT 5/3/13
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WBS 17BP.12.R.31 | TIP N/A | COUNTY CATAWBA | GEOLOGIST D. Racey

SITE DESCRIPTION Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek

BORING NO. EB1-B STATION 14+34 OFFSET 9 ft RT ALIGNMENT -L-

COLLARELEV. 8294 ft TOTAL DEPTH 28.6 ft NORTHING 674,483 EASTING 1,347,481

GROUND WTR {ft)
0 HR. Dry
24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R068 CME-55 82% 10/5/12

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 04/16/13

COMP. DATE 04/16/13

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAVP. L
E'(-f'tE)V ELEV DE(%TH ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5it | |0 25 50 75 100 { NO. | /moi| G | ELev. @y DEPTH (ft)
830 8204 GROUND SURFACE 0.0
R e T T =557 ASPHALT L
T $7 - M ROADWAY EMBANKNENT
o591 35 17 Brown, silty fine SAND (A-2-4), with trace
825 -+ 4 2 4 45 M 824.4 mica. 5.0
4 | - Red-brown to brown, fine to coarse sandy [~ — ]
T P \ _SILT (A-4), with some mica, trace gravel. |
820.9 T as I ALLUVIAL
.- 820.4 Dark gray, fine sandy SILT (A-4), with trace 9.0
820 T WOH| 1 2 l 0 M coarse sand. [ ]
: N e __ B e TR
3159 T 135 S Gray & tan, silty fine to coarse SAND (A-2-4),
815 5 7 7 AN Sat with trace quartz fragments.
T ®18] -
I SN N A ISR VR 8129 165
1 . L WEATHERED ROCK
8109 | 185 P L Gray & brown, (MICA SCHIST).
810 T 39 (67704 -
i 100/0;9? r
8059 1 235 L i
805 T [100/0.2 100/0.29 »
80090 | 285 Y " 800.9 285
60/0.1 60/0.1 CRYSTALLINE ROCK

PR IR T T BT
| m e e B S B R B B B et

Gray, (MICA SCHIST).
Boring Terminated with Standard
Penetration Test Refusal at Elevation 800.8
ft in CRYSTALLINE ROCK (MICA SCHIST)

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location in road.

II‘‘l""l''"I"''|‘'’'I"''I""I""I""I""II’




/. NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 17
'\YIP BORELOG REPORT

WBS 17BP.12.R:31 [ TP NA | county catawea | GEOLOGIST D. Racey
SITE DESCRIPTION Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek GROUND WTR (ft)
BORING NO. B1-A STATION 14+68 OFFSET 7ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 819.21t TOTAL DEPTH 41.3ft NORTHING 674,520 EASTING 1,347,489 24 HR. 1.9
DRILL RIG/HAMMER EFF.JDATE F&R068 CME-55 82% 10/5/12 ' | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER C. Boyce 7 START DATE 04/17/13 COMP. DATE 04/17/13 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(:)T H o \/ 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5f | 0.5ft | |0 25 50 s 1001 | NO. | /mol| 6 | ELev. g DEPTH (ft)
820 [—819.2 GROUND SURFACE 0.0
T ™ ‘ ALLUVIAL
T |- h 4 Gray, silty fine to coarse SAND (A-2-4), with
8157 4 35 | . trace organics.
815 T 2 1 0 *1 Sat
I : .
8107 4 85 .
810 [ Iy R Lo ol 8102 90
':: 7 69 |31/0.1 o . 100/0.6 %__ WEATHERED ROCK
8079 | 113 D R R % %_&0&1 Gray & brown, (MICA SCHIST). 11.1
1 60/0.0 B R I I | S 807.9 CRYSTALLINE ROCK "3
e 1~
805 T . f‘a/f:- Gray & brown, (MICA SCHIST).
T i
I o
800 Z
T =
I =i
795 I %f/e_—_
T =
I =
790 2]
T A e 30.3
1 RS-2 ﬁ_ Gray & white, (QUARTZITE).
1~
T —1
785 ~
T =n
I =
780 _-: 7\1&:’?-_
t~
1 A s 413
4 L Boring Terminated at Elevation 777.9 ft in
1 L CRYSTALLINE ROCK (QUARTZITE)
I : NOTES:
g -+ — 1) Auger refusal at 11.3', began coring.
) T r 2) 0 hr. water level not measured due to
5 T r water introduced for coring.
o 1 X
o 1 L
(=]
UI e -
g 4 L
5 1 L
5] + L
w e —
1)
o + L
a 1 -
o 4 -
(o}
@, =+ »
. L L
2 1 L
FI 4 -
W £ L
3 T [
o
& £ L
y T Z
1]
2 1 L
7 EX n
w 4 L
o
o 1 _
@ 1 L
[
o) 1 B
a ] L
2 [







SINCE

1881

Sheet 8

CORE PHOTOGRAPHS: Bridge No. 131 on SR 1810 (Providence Mill Road) over

Allen Creek, Boring B1-A

11.3 feet No Recovery
Begin Run 1 RS-1 ¢ (NR)
16.3 feet 4
Begin Run 2
21.3 feet
End Run 2
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
21.3 feet
Begin Run 3
26.3 feet
Begin Run 4 \l
RS-2 31.0 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE IN FEET

HDR Engineering, Inc. of the Carolinas
F&R Project No. 66P-0181

Bridge No. 131 on SR1810 (Providence Mill Road) over Allen Creek

April 2013
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Sheet 9

1881

CORE PHOTOGRAPHS: Bridge No. 131 on SR 1810 (Providence Mill Road) over
Allen Creek, Boring B1-A

31.0 feet
Run 4 cont.
31.3 feet
Begin Run 5
36.3 feet
v Begin Run 6
40.3 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
40.3 feet
Run 6 cont.
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
I } } } } } } } } } |
SCALE IN FEET
HDR Engineering, Inc. of the Carolinas Bridge No. 131 on SR1810 (Providence Mill Road) over Allen Creek

F&R Project No. 66P-0181 April 2013






.

\ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11 OF 17
~/\I1¥ CORE BORING REPORT

WBS 17BP.12.R.31 [ TP NA | countY caTAWBA | GEOLOGIST D. Racey

SITE DESCRIPTION Bridge #131 on SR 1810 (Providence Mill Rd.) over Allen Creek GROUND WTR (ft)
BORING NO. B1-B STATION 14+68 OFFSET 8 ftRT ALIGNMENT -L- 0 HR. 21
COLLARELEV. 820.0ft TOTAL DEPTH 39.2 1t NORTHING 674,511 EASTING 1,347,501 24 HR. FIAD
DRILL RIG/HAMMER EFF./JDATE F&R068 CME-55 82% 10/5/12 DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER C. Boyce ’ START DATE 04/18/13 COMP. DATE 04/18/13 SURFACE WATER DEPTH N/A
’1 CORE SIZE NQ2 TOTALRUN 24.7 ft
| RUN DRILL RUN STRATA | L
S| ELEv PRI RGN | RaTE [REC [ROD| SUP- IREC T RO 0 DESCRIPTION AND REMARKS
] Min/ft) | ‘o % : g’o % | G | ELEV. () DEPTH (ft)
| 8055 Begin Coring @ 14.5 ft
~— 8055145 | 2.7 [N=60/0.0] (2.5) | (0.0) (11.8)] (0.4) fr=A—805.5 Gray & brown, medium to moderately hard, moderately weathered, (MIC 145
so2s T 172 j;g%g’.g 93% | 0% 93% | 3% ot SCHIST), very close to close fracture spacing. .
I 4:44/1.0 T
1 50 Moo ggg/) (0;?) CAT RS-3: 22.6-22.9' qu = 9,282 psi (1,337 ksf)
800 I 248110 | 0% | 0% o R,=7, R=3, Ry=5, R,=6, R:=7, RMR = 28, Rock Type = E
i 3:09/1.0 e
: 797.8 1 222 4:31/1.0 fﬁ L
! ] 50 | 25771.0 [ 4.8) | 0.4) [ Rs3 >
i 3:39/1.0 | 96% | 8% ﬂ L
795 ] 3:24/1.0 1
i 2:09/1.0 7L
7928 1 27.2 3:28/1.0 =) 792.8 272
i 5.0 | 3111/1.0 | (4.9) | 4.1) (11.3)] (9.0) Fr= A- Gray & white, very slightly weathered to fresh, moderately hard to hard,
i 5:09/1.0 | 98% | 82% y 94% | 75% V. 'z~ (QUARTZITE), close to moderately close fracture spacing.
790 4:18/1.0 RS-4 L
l 3:25/1.0 f,)&é- RS-4: 28.5'-28.8' qu = 8,195 psi (1,180 ksf)
787.8 1 322 4:42/1.0 = R,=7, R=17, R=10, R;=12, R;=7, RMR = 53, Rock Type = E
i 50 |2:531.0 [ (5.0) | 3.7) At
285 - zst:34/1.8 100% | 74% =
4 4371 AAq
] 5:41/1.0 fl”fj' i
782.8 | 37.2 5:45/1.0 C AT
~s08 T 302 20 61310 | (14) [ (12 A . .
8 | 39. 5:0011.0 | 70% | 60% i 780. :
— Boring Terminated at Elevation 780.8 ft in CRYSTALLINE ROCK
(QUARTZITE)
NOTES:

1) Auger refusal at 14.5',

2) Blow counts from 7'-10" are implied based
on driller observations.

3) Boring Filled Immediately After Drilling
(FIAD).

B B et v S S S R B B R S R B B St B B B B B B R S S B B R e B B B M B BN Lt LI N N N LN B L L O L LI |

NI TSR RV YT WAV N ST WIS W S SR VAT VAN [ YA O W W N T T A T O S|

-0181_0131_BORELOGS.GPJ NC_DOT.GDT 5/3/13
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SINCE

1881

Sheet 12

CORE PHOTOGRAPHS: Bridge No. 131 on SR 1810 (Providence Mill Road) over

Allen Creek, Boring B1-B

No Recovery

14.5 feet (NR)
Begin Run 1
17.2 feet ) 4
Begin Run 2
22.2 feet
Begin Run 3
RS-3 24.2 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SCALE IN FEET
24.2 feet
Run 3 cont.
27.2 feet ‘
Begin Run 4
RS-4
32.2 feet
End Run 4
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE IN FEET

HDR Engineering, Inc. of the Carolinas

F&R Project No. 66P-0181

Bridge No. 131 on SR1810 (Providence Mill Road) over Allen Creek

April 2013
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CORE PHOTOGRAPHS: Bridge No. 131 on SR 1810 (Providence Mill Road) over

32.2 feet
Begin Run 5

Allen Creek, Boring B1-B

37.2 feet
Begin Run 6

0.0

IR

39.2 feet
End Run 6

SCALE IN FEET

Sheet 13

HDR Engineering, Inc. of the Carolinas

F&R Project No. 66P-0181

Bridge No. 131 on SR1810 (Providence Mill Road) over Allen Creek

April 2013









LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 17BP.12.R.31

TIP NO.: N/A

COUNTY: Catawba

DESCRIPTION: Bridge No. 131 on SR 1810 (Providence Mill Road) over Allen Creek

Geologic Length | Diameter Unit Unconfined | Young's
Sample #| Boring # | Depth (ft) Rock Type Ma Ugnit Run RQD (ir?) (in) Weight | Compressive| Modulus, E|{ RMR
P (pcf)  |Strength (psi) (ksf)

RS-1 B1-A |11.7-12.0 Mica Schist CZms 10% 3.79 1.96 169.4 12,112 3.22x10° 28
RS-2 B1-A 30.3-30.6 Quartzite CZms 38% 4.52 1.97 165.0 8,008 2.82x10° 38
RS-3 B1-B |22.6-22.9 Mica Schist CZms 8% 3.97 1.97 168.5 9,282 2.80x 10° 28
RS-4 B1-B 28.5-28.8 Quartzite CZms 82% 4.46 1.98 166.3 8,195 3.63 x 10° 53
Project: 17BP.12.R.31 TIP: N/A May 2013

Bridge No. 131 on SR 1810 (Providence Mill Road) over Allen Creek

Catawba County, North Carolina






