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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 TQ 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:

I 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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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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.WOIST 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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN
D 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.

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 10 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 MINERAL OGICAL COMPOSITION FINE 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE 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. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
el i FOMPRESSIBILITY NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
A-l-a | A-1-b ROCK. (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
swBaL  Booodgosed i SLIGHTLY COMPRESSIBLE LL < 31 = ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC - TOTAL LENGTH OF ALL MATERIAL RECO
. - VERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 (scsgmmmnv ROCK |1 : I g:ELsE;gggLé TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
::g 533:: 50 wel 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 |15 MK |25 MX| 10 MX ORGANIC MATERIAL CRENRER SI Loy &4 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
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1 - 107 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 - 127 LITTLE 18 - 207 RY SLIGHT ROCK RALLY FRESH. JOINTS STA g
w - ~ Lo wn| a1 w4 x| a1 | 4 x| 1w (40 | a1 SoLs Mk MODERATELY ORGANIC 5-102 12 - 207 SOME 20 - 351 T e o L D e e e ey o™ I PN | DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 x (10 Mx | 10N [ 1w [ 10 Mx |1 x| 1w [ 1M I;:IJIIL:A?; HIGHLY HIGHLY ORGANIC > 187 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
QRGANIC .
RO INEX| @ ° 0 am | smx|zmx|iemx|no M| aMowTs oF SO1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e O e HAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
USUAL TYPES STONE FRAGS. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING
O MAJOR | GRAVEL, A0 gzz g:;aozsgm ;l]l.llg C;OAIVESV MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SAND L L 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
N RATING o To o J— R 10 U I Zpu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MoD.) gRAN[TOlD ROCKS, :os‘:m:z;nspans ARE DULL AND IJIFSCOLURED. SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5’ SUBGRADE POOR U O~ SPRING OR SEEP vt fgégs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A'75 SUBGROWP IS < LL - 38 PLOF A7-6 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
pacT . 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 e ess D PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - 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 QUARTZ 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 :
g:zzzf:;, e e SOIL SYMBOL Qm o TEST BORING O SLope INoica 10 SOME EXTENT. SOME. PRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
F TESTI Y PT N VALUES > PF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE 10 10 30 A ARTIFICIAL FILL (AF) OTHER @ AUGER BORING @ CONE PENETROMETER £ IESTED. WOULD VIELD ST I VALUES > 100 B USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE :
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 < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF X . ===
,542‘15:[';,_ ED';[F";E ! ; TTOO ,35 0?:00 2! e T777=/7=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ggg';r’*:mcm 0 ?gL'-T- ROCK F‘:‘;’:'C MNAOT D'S’E’ERNIB'}E; OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
(COHESIVE) VERY STIFF 15 10 39 2704 « ALLUVIAL SOIL BOUNDARY A PIEZOMETER O o1 s §N55°x232f5" IONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
HARD 5 30 >4 T Trees ALLUVIAL SOIL BOU INSTALLATION SPT N-VALUE . RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
- 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 g;‘giegﬁw ﬂzgtﬁ:{g% :';(TcEAvmmN - % EE‘EE??ELTEEDB&E&V?Tr‘%"e's SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 " UED 1N Tt Top 5 FeeT o | Hero 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
COARSE FINE SHALLOW ] UNCLASSIFIED EXCAVATION - EVBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL " a SILT cLaY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK -
(BLOR.) (COB. (GR.) SAND SAND (SL.) (L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/l)E/A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAL% T:EMEOR :’QIBIEINIJGIA?ABETIggfs rTEO’S,Ll!»‘ISJEI? STAOM:REORDU%EPTARZENESZAI?':‘E?{FETIRZOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H ou L LER. u TION 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 .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOF T 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 ngT - 3%2:4??5;5:5 TT::TTION rest :ZPT - SPz:z.g/suRTEMETER 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 - USUALLY LIQUID: VERY WET. USUALLY o 0';' Ic S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
‘ \ e - Yoo ReTIO 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.
MIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
L Houib LMt FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
P::ﬁ;lsc CVET - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL _ — -
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM-2: 36" NAIL IN PINE TREE
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS N: 856737 E: 2086268
RY ;
oML opTivuM moisTure T MOIST T M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT vioe M 0w Feer Ty BEBOED 18 - 4 Feer STA. I6+84 OFFSET: 30°'LT _ -L- ELEVATION: 269.34 FEET
- ul U DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THIN -
oL | SHRINKAGE LIMIT LY BEDDED .16 - 1.5 FEET NOTES:
AEOUIRES. ADDITIONAL waTER TO [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
L W VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET F -
- DRY - (D) L 8 - IAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH ] cve-ss0 [] wero Facen Fincer Bits X~ 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM W/ ADV
iy PrasTIE 26 On NORE o i [] Post HoLe Diccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
|:| PORTABLE HOIST TRICONE 2 15/16" STEEL TEETH D HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
.~CARB. SOUNDING ROD INDURATED :
[X] MOBILE B-57 DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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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 0 0 o
From the lithology, structure and surface « a o« " « a From a description of the lithology, structure and 0 ) $&
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 0 c - planes), choose a box 1n the chart. Locate the 5 " 0 o = E= _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BC position 1n the box that corresponds to the condition 10) o 0 0 E’ 80‘1 © BC
[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 .
= . Note a e table does no N ® = [ © -5 »S .
apply to structurally controlled failures. < S 2 S5 50 of GSI from the contours. Do not attempt to be too o R o =@ o+ £ 0
Where weok planar structural planes ore 0 o P 0 0o | precise. Quoting a range from 33 to 37 1s more L oo < = 25 Q=% 250
present 1n an unfavorable orientation 2 [0 0 ES &3 =C realistic than giving GSI = 35. Note that the © c 3 2 = 2 o o= 8-5 c
with respect to the excavation face, ) S S > -E ¢ P Hoek-Brown criterion does not apply to structurally Q 3 o o z Lo < 8& » 0o
these will dominate the rock mass 5 P 9 S0 The =3 controlled failures. Where unfavourably oriented 5 3 7P o o5 B C 228
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 53 & »°
In rocks that{are prone to deterioration o < =y °% V¢ 'C”g“ these will dominate the behaviour of the rock mass. ow = _ z 572 w " -3
as a result of changes 1n moisture = o > 04 S 5.0 Th h of K duced by th =P . o o Y
0 e strength of some rock masses 1s reduced by the — o) 0o =y
content will be reduced 1f water 1s o o< o B3 B0 x o’ presence of groundwater and this can be allowed fo 8356 alf 3 e 556 o £
present. When working with rocks 1n the oo - go = Q0 S o+ r roundwater W " Zc oL o ED T2 & e
foir to very poor categories, a shift to w o 3 i - ggj o QL.C-) by a slight shift to the right in the columns for faur, Wi g o0 n w0 > Q%C g 6,_6
the right may be made for wet conditions. b ©¢ <8 So 0o & 5a poor and very poor conditions. Water pressure does %E’% o © I ' o 10 "5 EGEJ a "4
Woter pressure 1s dealt with by effective & E 2 8 ou @ 83’) % ‘(‘S_C © E-: Jé_c not change the value of GSI and 1t 1s dealt with by Iﬁ:l- O 8 E 0] 81.._ ¥ % —(‘3%’ %ﬂ E-: 8_(:
stress analysis. ) ) ©05 T EX e ey Wt using effective stress analysis. SO+ W o5 < 0 OS0¢ | w ok
o > > o »n wwo awzo S0z nao > 5 oo L o= a n 0w >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intoct /
rock specimens or massive 1N 90 A, /hick bedded, very blocky sendstone
A h del d / N/A N/A \_N 7he effect of pelitic coetings on the bedding 70
situ rock wit ew widely space plones 1s miumized by the confinement of A
discontinuities ﬁ N the rock mass, In shollow turnels or slopes
O 80 "] these bedding planes moy cause structurally
| = controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
OFt CUblC‘?l blcc)iCks firme% bH ‘E’ ree § B. Sonc == C. Sond D. 51/ 7 7] E. ook 50
1intersecting 1scontinultly sels ond- f,—"¢ A C. Sond- 1/ts tone 7//;/ . Weor
w 60 stone with ;‘;/’/; stone and or silty shale ///'4//;% s1/ts tone
o Z| thir inter- y‘//f///"’l' s1/ts tone with sand- %@/’% or cloyey B C D E
loyers of | ‘% 1 similor stone Joyers 2/7// //'é shole wrth
VERY BLOCKY - interlocked, ] st/tstone A omounts ?/gé/d sonds tone
partially disturbed mass with =z 50 23 L LD fsyer-5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
. /
Y
g TUR aM E:J 40 C.D.E.and G - may be more or |V F. Jectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but ) intensively foldedsfaulted, 30
H folded with angular blocks E this does not change the strength. sheared cloyey shole or siltstone =
| \ formed bg many 1ntersect1ng o Tectomic deformation, faulting and A with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these 7| soncstone layers formng on
v of bedding planes or schistosity 5 Y. categories to F and H. olmost chootic structure 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
locked, heavily broken rock mass L e, T
with m;xture CE)IF anaular and a 20 G.Z/naésturbea/s//ty {/} / H.fectmwa//ya’sfarmeo’s.l/ty
9 5,/4,‘@‘/%‘ or cloyey shale wrth . /// )| or cloyey shole forming o 10
rounded rock pleces —,:/4//,% or without a few very / /////g chootic structure with pockets H
f::é% thin sondstone layers 7 ///4’/% of cloy. Thin loyers of
7 %%’@;f&: / /g"! f //} sandstone are tronsformed
10 S U 1to small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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ROADWAY DESIGN HYDRAULICS
NGINEE! ENGINEER

: : : @ROA[MAY EMBANKMENT TAN MOIST, MED/UM ST/FF 70 ST/FF SANDY AND S/LTY CLAY : 3 : : : :
o (BY ROADWAY EMBANKMENT : T AN, MOIST,LOOSE, SILTY 'AND CLAYEY SAND i o o L """ A A
: : : ALLUV/AL GRAY,WET TO SATURATED V.SOFT, SANDY CLAYEY S/LT AND SANDY S/LTY CLAY : : - - : ‘ :

INCOMPLETE PLANS

DO NOT USE FOR |R/W ACQUISITION

(DVRESIDUAL: LIGHT GRAY.MOIST,HARD,F.SMDY CLAVEY ST ‘ ‘ ‘ ; | | 3 3 3 3 ? 3 e o co St r
3 3  (E)RESIDUAL: TAN AND GRAY,WET,MED.DENSE,CLAYEY SILTY SAND: | ‘ ‘ ‘ ‘ ‘ § § § § § § _UNLESS ALL SIGNATURES COMPLETED
————————— ~ (OWEATHERED ROCK:TAN GRAY RED AND BROWN,TRIASSIC MUDSTONE -AND TRIASSIC ARKOSIC SANDSTONE. 1 BT M
1 j ~ (DCRYSTALLINE ROCK: TAN RED AND GRAY.TRIASSIC ARKOSIC SANDSTONE : : : : § § § § § § A: e R
L = = NS U S U T N S NS TS U U - 1l
EB'"_A EBZ—A | ‘ C e |2 125 25
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5FT LT o B FT LT
270 L SET LT oo e 270
260 0 S I S SRS S S Y Q. AT 3 f 3 f | 5 | f | END. GRADE | 260
| | | | | | @O = ; B | | | | | | | | | | | STA.} 19+50 00
,,,,,,,,, . | BEGIN GRADE| et VNN N N U SO SR SO SO - LiC. 1L/ R
o STA. 13+00.00|
| [EL = 26813 |
250 0. e S S S O O O N S NS RUONE SUUUNU SUUURUE SUPRURNE I 250

SOIL TEST RESULTS

| 230 | SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | | | | 3 | 1230

T AR FFSET TATI L|lPLl—rriii—m——— " co o R c

: : NO. OFFS STATION INTERVAL CLASS. C.SAND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE | ORGANIC : : : : : : :

| : SS-1 5’ LT 14+71 1.0-2.5 A6 39 | 19 - - - - 889 | 596 | 39.7 153 - | : | : : : :
O S SS-3 6 LT 15+82 10-2.5 A-7-6 45 | 24 - - - - 89.2 633 | 42.7 16.1 - S e L L L L L
2000 ... ;0
L2100 A SN o SUNUUU SUURS SUNURRUE SRS SOUNUNUE I JUUTR o L S RO SO SUNRRUURS SUUURRE SRS JUUNR S A o A e 210
200 3 3 3 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | | | | | z | 200

13 14 15 16 17 18 19
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] B617 5
,,,,,,,, 75 70 65 6 55 50 45 40 3% 0 25 20 5 W 5 0 5 W 15 2 25 3 35 40 45 50 55 6 6 70 75
N - | SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | - -
; ; ; ; | OFFSET | STATION LL | PI : :
; ; ; ; | No. INTERVAL CLASS. C.SAND |F.SAND| SILT | cray | 10 40 200 | MOISTURE | ORGANIC | |
; ; ; ; I Ss1 5 LT 14171 1.0-2.5 A6 39 | 20 B, - - B 889 | 596 | 89.7 15.3 -
R A [ ss2 “6'RT 14469 1025 _A76 |50 [26 - | - - — | 847 | 528 | 381 | 159 R
285 L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 285
280t ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 280
SS— SS-2
275l S O O St S S S S S U ST U U R 275
EBI- A £81-8

ROAD//AY EMBANKMENT TAN, MO/ST M ST/FF 70 ST/FF SANDY S/LTY CLAY AND SANDY CLAY
| | - (B) ROADWAY EMBANKMENT: T AN, MOIST,LOOSE TO M.DENSE,SILTY CLAYEY SAND | | | | | | | | | | | | | | |
ot (DY ALTUVIAL: TAN AND GRAY,WET,V.LOOSE TO LOOSE,SILTY CLAYEY SAND AND CLAYEY" S/LTY SAND """" A S S SR SR e A A A S S
1 1 1 @RES/DUAL LIGHT GRAY. TAN AND GRAY,MOIST,HARD, SANDY: CLAYEY SILT AND SAND)’ S/LTY CLAY | | | | | | | | | | | | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ RESIDUAL: TAN : AND. GRAY,WE 3T, V. DENSE, CLAYEY SILTY SAND o
@WEATHERED ROCK: RED BROWN AND TAN,TRIASSIC ARKOSIC SANDSTONE | | | | | | | | NOTES: : : | | | |
I : : : @NON—CRYSTALLINE ROCK: TAN AND F?ED TR/ASS/C ARKOS/C SANDSTONE ; ; 3 3 3 3 3 3 °g§gﬁN1>TlgggGg§gg§C Sgg;ﬁOAlng(l)ﬁgNnggg{OggEFg%WN |
e o oo oo 1 """"" A cooT cooo LTI ST S cooT coo I RECEIVED FROM MOTTMACDONALD DATED FEBRUARY 2017 """""
| | | | | | | | | | | | | '|4 + 63 OO ' «INFERRED STRATIGRAPHY IS DRAWN ' | |
' ' ' ' ' THROUGH THE BORINGS WITH - BOTH

- 3 - | | | | . *BRIDGE SKEW: 90 DEGREES

I 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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: : : : : : : : : : : : : : : : ; ; : ! ! : : : : 0 25 5 PROJ. REFERENCE NO. SHEET NO.
: : : : : : : : : : : : : : : : : : : : : : : : : | e B-56T7 6
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 : 60

- (O ALLWIAL:TAN AND GRAY,WET,V.LOOSE TO LOOSE,SILTY CLAYEY SAND AND CLAYEY SILTY SAND
- (D) ALLUVIAL: T AN--AND - GRAY, WET. V. LOOSE - TO- LQOSE, SILTY.-CLAYEY - SAND- AND--CLAYEY - SILTY - SAND
- (E)RESIDUAL: LIGHT: GRAY TAN AND GRAY,MOIST,HARD, SANDY CLAYEY ‘SILT AND SANDY SILTY CLAY
- (E)RESIDUAL: TAN AND GRAY, WET.V.DENSE, CLAYEY SILTY SAND

********* ********* ********* ********* ********* ********* ********* |

NON—CRYSTALLINE ROCK.- TAN AND RED, TR/ASS/C ARKOS/C SANDSTONE

...............................................

. T A S S S e AN S R S S SRR SRRSO S ,,,,,,,,, SN o S SR TN UUUUUNUE SUUUUUUUE SRR S o . 270

EX/ST/NG GROUND

sloaes 0 BIRA L BT AT 265
N 25 P A A SRS 260
SN 258 T T et B e T AR (33D L 255
St ——(20) i 250
@@ b 245...
g =

- D S U SIS, R e WAa W o) — M B = U @ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 240
@ B§T : ? : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
SL235. -REC:100%------ - A e e T S SRR e e ...235..
% ROD: 99'/. . . . . . . . . . .

i . . . . . . . . . . . . . . . . GSI: 55 :

el 20 TR SRR SR SR SR, . e T e :

El-228. 225
Sl 220 . o il 220 ..
ol 2 ST S SO AU S A S S S SR SO ST A P SO SN S SR U a5
= GROUNDLINE CROSS SECTION ALONG BENT LINE DRAWN

=l o0 FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES . 200
[ R T A R AR AR RECEIVED FROM MOTT MACDONALD DATED FEBRUARY 2017

e '|5 + '|3 OO INFERRED STRATIGRAPHY IS DRAWN ' : :

2R THROUGH THE BORINGS WITH BOTH '

7 S 00 O A PROJECTED ONTO THE CROSS. SECT. IQN ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Si 3 - 3 - 3 *BRIDGE SKEW: 90 DEGREES

;:‘EI 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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0 25 5 PROJ. REFERENCE NO. SHEET NO.

T B-5e17 7
,,,,,,,, 75, 70 6 60 s 5 45 40 3% 3% 25 220 % W0 5 0 5 W %5 2 25 30 3% 4 45 50 55 6 e 70 75
e GAMPLR DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % N R
: : : : : OFFSET | STATION LL| PL : :

; ; ; ; | No. INTERVAL CLASS. C.SAND | F.SAND | SILT | crAY | 10 40 | 200 |MOISTURE| ORGANIC ; ;
- P | SS-3 6 LT 15+ 82 10-2.5 A-7-6 45 | 21 - - - - 89.2 63.3 4.7 16.1 - -
| | | | SS4 | I6RT 15+88 10-25 A2 31|12 | - | - - | 7ar | 465 | 269 | 115 E ; §
285 ...l e . e, S U SEOUUNS SOURUOE SRS R N I L R ) ) ARUUUUNE SUUUUE SRR SO R SN SR 265
280 . 280

74 T s s S S O B S S S S S
B/ S O S S S S
B0 T
255 i —_—
25O i —

L S S O S S S S S S B S S S S S S S 245
7 N T S S S S S S A S AT N S R o A S i ,,,,,,,,, AN A S O S S S A 240
‘ ‘ ‘ ‘ ‘ ‘ ‘ : ROAD//AY EMBANKMENT TAN, MO/ST M. ST/F F, SANDY S/LTY C‘LAY ‘ ‘ ; ‘ ‘ ‘ ‘ ! ‘ ‘ :

: : : : : : : : : (B) ROADWAY :EMBANKMENT : T AW, MO/ST V.LOOSE TO LOOSE SILTY AND CLAYEY SAND : : : : : : :
S PRI TR PR TR A PR SRS @ALLUVIAL GRAY- AND - TAN~GRAY,SATURATED  T.0 -WET ,V.SOFT,CLAYEY —S—ANDY—VS/LT'—AND S/LTY—SANDY CLAY~~~{ fffffffff TRRNPREE e AR TR RPN
‘ ‘ ‘ ‘ ‘ 1 1 1 ‘ WEATHERED ROCK: TAN. AND GRAY,TRIASSIC ‘ARKOSIC SANDSTONE | 1 1 | | | | | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,NQNT?R,Y,STAL,L,',NE,,R‘??’,‘,,TAN,,A’,VP,,G,’?AY,,T’?’ASS’?,A,’?@,?’,C,,,S,A,’VP,STQ’,V,E, ,,,,,,,,,,,,,,,,,,,, ST RO SN TNS SEURUNS SORSUNS SORURUS TR SURURN SRS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

: : : : : : : : : : : : : : : : : : : : : : GROUNDLINE CROSS SECTION ALONG BENT LINE DRAWN
I 77777777 o o L o o o o S S o L o o o L o L o o S S L FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES S
; : ; 3 | | | | | 3 ; ; : 1 : ‘ : | | | : g RECEIVED 'FROM "MOTT MACDONALD DATED FEBRUARY 2017‘
: : : : : : : : : : : : '|5 + 83 OO : : : : : INFERRED STRATIGRAPHY IS DRAWN
: : : : : THROUGH THE BORINGS WITH BOTH '
1 O O S S S A S S S N SR SR PROJECTED. . ONTO THE GROSS. ,SE,C,T,I,O,M ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
£ L~ *BRIDGE SKEW: 99 DEGREES
I 75 70 6 60 55 50 4s 40 35 30 2s 20 s 0 5 0 5 0 s 20 25 30 35 40 4 50 55 6 6 70 75




NCDOT BORE DOUBLE G16006.01 B-5677 BRIDGE #42 LOGS.GPJ NC_DOT.GDT 10/6/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 45632.1.1 ‘ TIP B-5677 ‘ COUNTY GRANVILLE ‘ GEOLOGIST Goodnight, D. J. WBS 45632.1.1 TIP B-5677 COUNTY GRANVILLE GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 14+71 OFFSET 5ftLT ALIGNMENT -L- 0 HR. BORING NO. EB1-B STATION 14+69 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. FIAD
COLLARELEV. 268.8 ft TOTAL DEPTH 21.5ft NORTHING 856,611 EASTING 2,086,096 24 HR. COLLAR ELEV. 268.9 ft TOTAL DEPTH 23.2 ft NORTHING 856,601 EASTING 2,086,099 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016 | DRILL METHOD Wash Boring HAMMER TYPE DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016 | DRILL METHOD Wash Boring HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 02/03/17

COMP. DATE 02/03/17

‘ SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 02/06/17

COMP. DATE 02/06/17

‘ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLoV| ELev [PEETH v ) SOIL AND ROCK DESCRIPTION BLeV| ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
| " () | 0.5 | 0.5f | 0.5t | |0 25 50 75 100 | NO. |/voll G | ELev. @ ® | " () | 0.5 | 0.5f | 0.5 | |0 25 50 75 100/ | NO. | /Mol
270 270
] 0.0
2678 L 10 T 0.4' BITUMINOUS CONCRETE 2679 [ 10 i 5 BITUMINOUS CONCRETE 10
i 2 4 6 - ®10 SS-1 | 15% 0.6' AGGREGATE BASE COURSE i 2 4 4 ‘o8 SS-2 .5' AGGREGATE BASE COURSE |
265 | 2653 T 3.5 S - i ROADWAY EMBANKMENT 265 | 2654 T 3.5 -\ ROADWAY EMBANKMENT —--30
= 22 2 |[es M ' TAN, SANDY SILTY CLAY (A-6) WITH | 2 [ 2|9 o | TAN, SANDY CLAY (A-7-6) WITH TRACE
r L________TRACEGRAVEL _____ __ e L GRAVEL !
r TAN; SILTY CLAYEY SAND (A72-5) o TAN; SILTY CLAYEY SAND (A"2-6)
oo oo oo | [mdeens  TAN,SILTY CLAYEY SAND (A-2-5) 7] iy
] I ALLUVIAL 2 e O N R I I T 8.0|
260 |-2603 L 85 4 ot 1) TAN AND GRAY, CLAYEY SILTY F. SAND 260 |-2604 1 85 e LY ALLUVIAL
o w (A-2-4) . o TAN, SILTY SAND (A-2-4)
\ - o
o o BeLees o 120 I .
] Vo TANAND GRAY, CLAYEY SILTY CSE. (PO IS N o | keesllesse 13.0)
255 | 2663 1135 | . . v TO F. SAND (A-2-6) 255 12554 1 135 1« 7160 a RESIDUAL
e, . | . w et TAN-GRAY, CLAYEY SILTY SAND (A-2-5)
R D D | S N RESIDUAL 7777 | : 251.9 17.0
, , p LIGHT GRAY, F. SANDY CLAYEY SILT ss0a § 18s - NN TAN-GRAY, F-SANDY SILTY CLAY (A7) |
250 12503 L 185 oo N " (A-5) 250 720 76 - v N WITH TRACE F. MICA
o e R A = . NI
o473 T 215 i R T WEATHERED ROCK N o NG
d 50700 R TAN-RED, TRIASSIC ARKOSIC TS R 246.9 22.0
’ \ SANDSTONE 2457 1 232 . . ) 2457 WEATHERED ROCK 23.2
i 6070.0 60700 \_RED-BROWN, TRIASSIC SANDSTONE /|

P IS T S S AN ST T A S ST T N S T S S S ST ST S S AN T Y NSNS T N R SN AN TTT SO SO H ) I Ly Ly
—+—+—t—+—++—++t+++++—t—+t+++—+—+—t+++—+—+—+—++—++—+++—+++++—+—++++—+—+—+—+—+—+—+—+—+—++—+—++—+—+—+—+—+—+—+—++—++—r+t+t

T 11| 11| Irrrr ] rrr 1 [ r1r 1| 11 1T 1[I 1T T 1T [ T T T T [ T T T T [ T T T T[T T T T ] T
I I I T I I I I I I I

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 247.3 ft ON NCR: Triassic

Arkosic Sandstone

(AT T T I T S T N N T [N S S S S T T TN T [N TS T S A T T [N S S S A AT T ST TN [N S S S AN T T [ NSNS I AT S N N 1 SRS N A R
-+ttt T+ttt

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 245.7 ft ON NCR: Triassic

Arkosic Sandstone




NCDOT BORE DOUBLE G16006.01 B-5677 BRIDGE #42 LOGS.GPJ NC_DOT.GDT 10/6/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 45632.1.1 ‘ TIP B-5677 ‘ COUNTY GRANVILLE ‘ GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)
BORING NO. B1-A STATION 14+98 OFFSET 5ftLT ALIGNMENT -L- 0 HR. FIAD
COLLARELEV. 257.8 ft TOTAL DEPTH 17.7 ft NORTHING 856,625 EASTING 2,086,119 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016

| DRILL METHOD Wash Boring

HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 02/03/17

COMP. DATE 02/03/17

‘ SURFACE WATER DEPTH 1.5ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(Z)TH o ) . 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t o S ® NO. | /mol| G | ELEv. (f) DEPTH (ft)
260
2578 1 00 0.0
T WOH WO [WOR| L~ Sat ALLUVIAL
255 + __GRAY, F. SANDY SILTY CLAY (A-7)  ___ 20
aTas || GRAY, SLIGHTLY SILTY SAND (A-3) .
T : W | €999 _ A9
+ -9p3 RESIDUAL
T g GRAY AND TAN, CLAYEY SILTY SAND
250 | 2501 1 7.7 i ) i 1 \ (A-2-5) o
T 26 [7410.4 T oo0a® WEATHERED ROCK
I o100 BROWN, TRIASSIC MUDSTONE
245 | 2451 | 127
25 | 60 [40/02
i 100079
+ 0 0 e M _____ 16.0]
T TAN, TRIASSIC ARKOSIC SANDSTONE
240171 17.7 17.7
60/0.0 6070.0 Boring Terminated WITH STANDARD

Y TN T T AT Y T T S YT T ST [N T ST T AN ST T T T AT YT T S AN TS ST Y [N T S YT N ST S TS AT T T S AT T ST S T S W
T+t Ft+t+ "+t

rrrrprrrrjrrrrprrrrprrrr[rrr o1ttt T[T T[T T T T

PENETRATION TEST REFUSAL at
Elevation 240.1 ft ON NCR: Triassic
Arkosic Sandstone

SHEET 9



GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 10

WBS 45632.1.1 TIP B-5677 COUNTY GRANVILLE GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 15+00 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. N/A

COLLAR ELEV. 259.9 ft TOTAL DEPTH 32.1 ft

NORTHING 856,620

EASTING 2,086,130

24 HR. 0.4 Caved

WBS 45632.1.1 ‘ TIP B-5677 ‘ COUNTY GRANVILLE ‘ GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 15+00 OFFSET 6 ft RT ALIGNMENT -L- 0 HR. N/A

COLLARELEV. 2599 ft

TOTAL DEPTH 32.1 ft

NORTHING 856,620 EASTING 2,086,130

24 HR. 0.4 Caved

DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016

| DRILL METHOD Wash Boring

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI80

16 MOBILE B-57 90% 02/22/2016

‘ DRILL METHOD Wash Boring

HAMMER TYPE Automatic

DRILLER Estep, J. E. START DATE 02/02/17

COMP. DATE 02/02/17

’ SURFACE WATER DEPTH N/A

DRIVE |heptyl BLOW COUNT BLOWS PER FOOT

ELEV
@ | @ |osft|osft| 0.5t : 50

ELEV
(ft)

SAMP.

Gor

7‘5 100 NO. Mol

SOIL AND ROCK DESCRIPTION

260

0.0

2599 [ 00 1 T [WOH][ [

256.4

a5 SN
255

2514 85

°. -

22 10

250

2464 T 135

245 16

@7 T TR~

2414 T 185

240 60/0.1

ALLUVIAL
TAN, SLIGHTLY SILTY SAND (A-3) WITH

—_ LITTLE SURFICIAL ASPHALT DEBRIS _/___%0_

TAN AND GRAY, SILTY CLAYEY SAND
(A-2-5) WITH SOME ORGANICS
(WOOD/TIMBER FRAGMENTS)

RESIDUAL
GRAY AND RED-TAN, SILTY CLAYEY

SAND (A-2-6) WITH TRACE F. MICA

GRAY AND BROWN, F. SANDY SICTY
CLAY (A-7)

17.0

_63]

W/

\

WEATHERED ROCK

TAN, TRIASSIC ARKOSIC SANDSTONE — 88

235

RS-1
237.8

230

NON-CRYSTALLINE ROCK
VERY SLIGHT WEATHERING, HARD,
TAN, TRIASSIC ARKOSIC SANDSTONE 221
WITH WIDE FRACTURE SPACING,
INDURATED
REC = 100%, RQD = 100%, GS| = 85

RS-2

227.8

P T T ST S [N T ST AN T S T S [N S T [N TS S S S S S [N S SN AT S TN T NS AN TS S A NN SO S S [T AU SRS SNTY) AU N NSRS Y AT
-+ttt +—+—+—++—+—+—++—+—++—t+—+—+T++

MODERATE TO SLIGHT WEATHERING,
MEDIUM HARD TO MODERATELY
HARD, RED-BROWN AND GRAY,
TRIASSIC SANDSTONE WITH CLOSE TO
MODERATELY CLOSE FRACTURE
SPACING, MODERATELY INDURATED,
WITH INTERMITTENT AND CLAYEY
MUDSTONE ZONES (22.7 - 23.7 AND
27.6 - 28.2), 2 FRACTURES AT 30 TO 40
DEGREES AND 5 FRACTURES AT 5 TO
10 DEGREES.
REC = 100%, RQD = 99%, GSI = 80

321

Boring Terminated at Elevation 227.8 ft IN
NCR: Triassic Arkosic Sandstone

NCDOT CORE SINGLE G16006.01 B-5677 BRIDGE #42 LOGS.GPJ NC_DOT.GDT 9/21/17

DRILLER Estep, J. E.

START DATE 02/02/17

COMP. DATE 02/02/17 SURFACE WATER DEPTH N/A

CORE SIZE NQ2 TOTAL RUN 1351t
RUN DRILL RUN STRATA L
E(Lf'f)v ELEV DE(th’)T H R(%N RATE | REC.[ RQD S RES|RAD| o DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘9 % ] % % | G | ELEV.(ft) DEPTH (ft)
241.27] Begin Coring @ 18.6 ft
240 | 2AT.3 7 186 | 3.5 1:33/.5/0.5 (3.5) | (3.5) (3.5) 2413 NON-CRYSTALLINE ROCK 18.6
T £:99/1.01100% | 100% RS-1 1 100% VERY SLIGHT WEATHERING, HARD, TAN, TRIASSIC ARKOSIC
2378 1 221 £:09/10 2378 SANDSTONE WITH WIDE FRACTURE SPACING, INDURATED 221
i 50 2:30/1.0 (50) (49) (100) REC = 100%, RQD = 100%, GSI=85
i 2:06/1.0 | 100% | 98% 100% MODERATE TO SLIGHT WEATHERING, MEDIUM HARD TO
235 _ 2:03/1.0 MODERATELY HARD, RED-BROWN AND GRAY, TRIASSIC SANDSTONE
i 2:08/1.0 RS-2 WITH CLOSE TO MODERATELY CLOSE FRACTURE SPACING,
232.8 | 27.1 2:10/1.0 MODERATELY INDURATED, WITH INTERMITTENT AND CLAYEY
, 5.0 | 2:05/1.0 | (5.0) | (5.0) MUDSTONE ZONES (22.7 - 23.7 AND 27.6 - 28.2), 2 FRACTURES AT 30
230 i 4:16/1.0 | 100% | 100% TO 40 DEGREES AND 5 FRACTURES AT 5 TO 10 DEGREES.
| 2:30/1.0 REC = 100%, RQD = 99%, GSI = 80
i 2:45/1.0
227.8 L 321 2:49/1.0 227.8 32.1

————F——"+—+—+—F+—+—+—+—+——F+—+——+——+—+—F+——+——+——+——F—+——+——+——+——F+——+—+——+——F ++——+t+—+—+——+—+—+—+——+—+——+——+—+— [ttt

Boring Terminated at Elevation 227.8 ft IN NCR: Triassic Arkosic Sandstone




SHEET 11

RS-1

RS+2

BORING B1-B, BOX 1 OF 2, 18.6 FEET TO 27.1 FEET.

0.0’ 0.5 1.0 5 2.0
BORING B1-B, BOX 2 OF 2, 27.1 FEET TO 32.1 FEET.
" " FALCON ENGINEERING, INC. ROCK CORE PHOTOGRAPHS
’ . : it yeshon T BRIDGE NO. 42 ON SR 1727 (NORTHSIDE RD
 ———— RALEIGH, NC 27607 ) .
INCHES ALCON . OVER LEDGE CF(QEEK )

PHONE: 919.871.0800
FAX: 919.871.0803

GRANVILLE COUNTY, NC
WBS NO.: 45632.1.1 & TIP NO.:B-5677
FALCON PROJECT NO.: G16006.01




NCDOT BORE DOUBLE G16006.01 B-5677 BRIDGE #42 LOGS.GPJ NC_DOT.GDT 10/6/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 12

WBS 45632.1.1 ‘ TIP B-5677 ‘ COUNTY GRANVILLE ‘ GEOLOGIST Goodnight, D. J. WBS 45632.1.1 TIP B-5677 COUNTY GRANVILLE GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE NO. 42 ON SR 1724 (NORTHSIDE RD.) OVER LEDGE CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 15+82 OFFSET 6ftLT ALIGNMENT -L- 0 HR. FIAD | | BORING NO. EB2-B STATION 15+88 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 269.1 ft TOTAL DEPTH 18.6 ft NORTHING 856,671 EASTING 2,086,195 24 HR. FIAD | | COLLAR ELEV. 268.3 ft TOTAL DEPTH 19.3 ft NORTHING 856,654 EASTING 2,086,212 24 HR. 8.4 Caved
DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016 | DRILL METHOD Wash Boring HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016 | DRILL METHOD Wash Boring HAMMER TYPE Automatic

DRILLER Estep, J. E.

START DATE 02/06/17

COMP. DATE 02/06/17

‘ SURFACE WATER DEPTH N/A

DRILLER Estep, J. E.

START DATE 02/02/17

COMP. DATE 02/02/17

‘ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)T H o ) o 100 v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(th’)T H o X . 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5t | 0.5ft 5 5 [ NO. |/moll G | ELev.m DEPTH (ft) (ft) 0.5t | 0.5t | 0.5ft 5 5 75 NO. |/Moll G
270 B 270 B
269.1 0.0]
2681 | 1.0 il LN ROADWAY EMBANKMENT 2683 T 0.0 . 2683 0.0
1 2 3 4 o7 SS-3 | 16% [N TAN, SANDY SILTY CLAY (A-7-6) WITH T 1 2 T 1 es. SS-4 i ROADWAY EMBANKMENT
] e L TRACE GRAVEL AND ORGANICS 30| T i r TAN, CLAYEY SAND (A-2-6) WITH SOME
265 2656+ 35 R I N S I I R o i il SLLA A A s b=t A 265 I ASPHALT DEBRIS
= 2122 | M TAN, SILTY CLAYEY SAND (A-2-6) WITH 2648-L 35 1 —
i TRACE GRAVEL il WOH[WOH[ 1 | g T
l"A . 4 : . -
[ o0 il | X
2606 + 85 L e e A\ e~ S -ty ek T - Fem 260.3 8.0
260 - ! ALLUVIAL 260 I [ 2603 _ _________________________________380
2| 1 |WoH| et w GRAY, CLAYEY SANDY SILT (A-5) WITH 2B B oHTWoR T WorT| | - ALLUVIAL
L SOME ORGANICS (WOOD) T 80 §_ TAN-GRAY, SILTY CLAY (A-7)
1. + \_
1
2556 + 135 |- 1 -
255 _ WOH| 5 |9%5/4| b | | | 145| 2951 25481 135 §_
100/0.9%® WEATHERED ROCK + WOH|WOH|WOH| g, sat. N
S TAN AND GRAY TRIASSIC ARKOSIC T : N
- SANDSTONE T NJ
2506 + 185 185] | 5o T NY
= 60/0.1 BO70. T NON-CRYSTALLINE ROCK 24981 185 = 2400 103
TAN AND GRAY TRIASSIC ARKOSIC 2490 L 193 [WOH|WOH SO = : Borna Termnaied WiTH STANDARD :
SANDSTONE 60/0.0 oring Terminate

P T IS T N S AN S T A S S TSNS T S S S ST ST S N AT S Y N S ST S T N SN TS SO SN S ST T WY I Ly Ly
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Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 250.5 ft IN NCR: Triassic Arkosic
Sandstone

P T T [T T S T N S T [N SN S SN SN AT T TN T [N S T S AN T [N S S S A AT ST S T [N S SRS AN S SO S S NS T
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PENETRATION TEST REFUSAL at
Elevation 249.0 ft ON NCR: Triassic
Arkosic Sandstone
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SHEET 13
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