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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 DESICN 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:

L 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 REOUESTED 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 AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
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

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.

ANGULARITY OF GRAINS

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 IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A 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 REOQUIRED 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING 2080 1> 357 PASSING 2080 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (OB WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
FOP FER a2 ai [ a5 (a6 [ a7 anaz | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:{ﬁésibngg::gésg:zs":. agk N CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
0LAss.  [a-1-a]a-1b e A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁl-UNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
P 3133 SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE.SLATE, SANDSTONE, ETC. OF SLOPE.
0000 ~ ~ N
Bogs RN MODERATELY COMPRESSIBLE LL = 31 - 508 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
p— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R e - T T O A e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE_OF MATERIAL R ———] SHELL BEOS.ETC. '
. 5 Mx LAy - WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: e SOILS e ORGANIC MATERIAL GRS T g OTHER MATERIAL ROCKS OR CUTS HASSIVE Foct.
ORGANIC MATERIAL SOILS 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- 52 TRACE 1- lov HAMMER IF CRYSTALLINE. O o ANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
w _ — 4@ x| 41 x40 x| 4t wn [ 40 wx| 41 v |40 x| a1 e SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% z'fg_ls)"mm ggﬁngnggaLkYB:gEE:' ‘S'gggiEzTﬁngD'sﬁnE ;g;g;fl_r“;usczu‘;“::sl"lﬁ'ﬁg ﬁ::;gfsm_'swgpfg' DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITILE OR - g . 8
Pl 6 Mx N 10 mx[1e mx| 11 |1 | 18 mx 1@ Mk | 1w | 1 o HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
cRoe INEX| @ 0 ° am [am|izmxiemx|nome|  aMowrs oF aRuenIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAWLT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC Sous (SLIL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. \v4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING - ’ .
o wuoR | GraveL, eno | FIE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SMND|  CRAVEL AND SN SouLs sous 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
GEN RATIG EXELLENT 10 G0 S TI0N I — Mew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA B CULL SOUND UNDER HAWMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COWPARED | 1 o1
AS SUBGRADE POOR OJUU" SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-75 SUBGROUP IS < LL - 39 4Pl OF A-7-6 SUBGROP IS > LL - 3 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE CEOLOGIC 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 g
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.
PRIMARY SOIL TYPE CUE‘I;;SC;;I:I[EE?‘%YUR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST] v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 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 DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT N ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 2 10 3 Na ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL .
(NON-COHESIVE) DENSE 38 TO 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST 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 ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% 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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ 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
(COHESIVE) VER':A;;I)'!FF 15 >n;aaa 2 >Tu4 4 w¥eye® ALLUVIAL SOIL BOUNDARY A NSTaLLATION O~ SPT N-vALLE ALSO AN EXAMPLE. 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 REOUIRES ROCK.
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD 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
. USED IN THE TOP 3 FEET OF
COARSE FINE SHALLOW R UNCLASSIFIED EXCAVATION EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT IN\] ACCEPTABLE DEGRADABLE ROCK d
BLORY COB) CRo SAND SAND L g 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. SD.) (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 2.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ :S‘:Ialél’gA::daE':ggHsEPs lRTElJSl:,l:;? ST:M:Rg;lUCSE’TARZEFNESLRATllSU';El:ETlR:lTJ?;‘ l:;UASUIL
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 U L LER. usaL UAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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™_ oy 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.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
o R R ATER T4 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT.) 0M BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - - LiouiD LiMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R R . JOPSOIL_(TS.) .
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) ' - - - FRACTURE SPACING BEDDING
P ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK: TBM: BY5-404 METAL SURVEY DISK N:594,55I, E: 1,487,930
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 644.32 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ carers eautomatic [ ] ManuaL CLOSE @.16 T0 1 FOOT VERY THINLY BEDDED .03 - 0.6 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.93 FEET F..A.D.= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 |:| uous FL U CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8'HOLLON AUGERS [Je [+ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH [ cme-ss0 [] waro Faceo Fincer Bits NQ3 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC = o5 T VERY LOW TUNG.-CARBIOE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST E castvs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:?gﬁRfT:LAYSTPl'E“"C x L‘:ZSURE Mﬁfég"' [] rost HoLE Diccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL PORTABLE HOIST TRICONE *STEEL TEETH BREAKS EASILY WHEN HIT WITH HAMMER.
[ rewo aucer
COLOR . R .
0 [ rricone TUNG.-CARB. ] sounoms Roo INDURATED gml;«csu ::eET E'EE'E‘L‘iLL l;g zimgtz WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000)
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AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly 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 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
6] (0] 0 6]
0 C 0 © o
From the lithology, structure and surface o« g “ “ o From a description of the lithology, structure and e | 8&
conditions of the discontinuities, estimate 3 ® 0 2o ac surface conditions (particularly of the bedding - " -85 ¢ 9 ¢
the average value of GSI. Do not try to @ © c = planes), choose @ box 1n the chert. Locate the = . o o = E2 v
be too precise. Quoting a range from 33 D 5 o o= oL position 1n the box that corresponds to the condition ) @ o 0 e Sao 9 ‘jL:
8%13_7 3155 rlr\]lotc,e ';ﬁailst’;lc *;,tht?ln sc-itatmg Ehat Ei £ o e 5. of the discontinuities and estimate the average value S ‘ 5 o S .5 w
© o0- NOe tha e 18b.e does no < . 0 € o €0 of GSI from the contours. Do not attempt to be too a e ® =22 g+ 0o
apply to structurally controlled failures. ] B 5 PG5 ) 0 f 33 to 37 < 2 o 835 5 0
Where weak planar structural planes are 0 o P © o n precise. Quoting a range from o 1s more L o 5 25 6 =% o 58
present 1n an unfavorable orientation z 0 2 EROIY £ realistic than giving GSI = 35. Note that the © c 3 8 = L 0 o8 CE)-_'C_, c
with respect to the excavation face, v - S -Ec . Hoek-Brown criterion does not apply to structurally »w 0 oo 2 L g L0858 n oo
these will dominate the rock mass 5 P o .—-:n(n EE“E’ =3 controlled failures. Where unfavourably oriented 5 D =0 o roght P S c 228
behaviour. The shear strength of surfaces = n E So 98 o g0 continuous weak planar discontinuities are present, —on? o L o E_ o CE) [ o .
1n rocks 'lthatf_arﬁ prone to de'tterloratlon a Y a °3 'C_P'E 'C_g‘ these will dominate the behaviour of the rock mass. == =0 < 572 o 07 =23
as @ result of changes in moisture Z “ + OG- oH* O~ The strength of some rock masses 1s reduced by the Z=® ' o [o) oo o] 1 O
9 y o
content will be reduced 1f water 1s (@) - < oL 0] 00 (@) c o 3 0 ok [3)
present. When working with rocks 1n the o 8-6" o 83 o 8_,‘6 g'g_'_, presence of groundwater and this cen be allowed for (_)2 'g 8 v Dc:) €D oo OB g_cp
feir to very poor categories, a shift to L o 3 s - E)CE)'—:,' o gqa by a slight shift to the right i1n the columns for fair, wiE g o A wo = g&c o SL.C_)
the right may be made tor wet conditions. b O ¢ £9 -521_) 6o o0 poor and very poor conditions. Water pressure does %E’% 0 © M : S e ' oc? e- o®
Water pressure 1s dealt with by effective L > o Q o x 9% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 Qo P XL > g,
stress analysis 5 0 o S35 T e S o5 @ =% usin eﬂgectlve stress analysis ’ A v ik 85 < 0 S28°| Eo%
° o uw o o o <t — O — ~ L L) — . — L Cc [0} — L I A~
%) > > O a Lo A wnzo >0z d 4 "ot >3 O o (.- A wow- | >0%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect
/ rock specimens or massive 1n 90 A. 7hick bedded, very blocky sondstore
P f N/A N/A "\ 7ke effect of pelitic cootings on the bedding 70
situ rock with few WIde]":] spaced plones 1s minimized by the conlinement of A
discontinuities $ K% the rock moss. In skallow tunnels or slopes
O 80 ~ .\ these bedding plones may couse structurelly
L - controlled instobility. 60
BLOCKY - well interlocked un- o
disturbed rock mass consistin ¢ 70 /
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorn-  [BEFZA C. Sonc- D. S1/zstone E. #ook 50
60 stone mth |22 ‘g stone oand or silty shole s1/tstone
L A A e
o = thin 1nter- %f/') s1ltstone with sand- or cloysy B C E
Jayers of "&/é% i simrlor stone layers % shale with
VERY BLOCKY - interlocked, %) AN silestone {%ﬂ omounts sandstone
partially disturbed mass with =z 50 LAY 2K 2 foyers 40
multi-faceted angular blocks X /
formed by 4 or more joint sets o
—
o 40 3 /
Ll C,D,E, and G - may be more or F. /e /ly clefe
BLOCKY/DISTURBED/SEAMY - = less folded then 1llustrated but l,,:;i?:/;’f;}‘ﬁd/‘r/bﬁed 30
zZ
H folded with angular blocks = this does not change the strength. sheared cleyey shole or siltstone F
formed by many 1ntersecting Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone layers forming on
of bedding planes or schistosity 5 J cotegories to F and H. G olnost chaotic structure 20
<
/
L
DISINTEGRATED - poorly i1nter- ) /
locked, heaVI]":] broken rock mass g 20 4 G. Undisturbed silty W) H. 7ectorucally deformed siley
with mixture of angU]'ar and  or clayey shale with : # or cloyey shale forming o 10
rounded rock pieces or without o Few very £ Q| chootic structure wrth pockets H
thin sandstone loyers I of cloy. 7hin loyers of
7 )| sondstone ore tronsformed
10 mnto small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes —F&> Means deformation after tectonic disturbance
DATE1 8-19-16
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GEOTECHNICAL BORING REPORT SHEET 6

CORE LOG

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TiP U-5806 | county cABARRUS | GEOLOGIST M. Arnold

WBS 44378.1.D1 | IP U-5806 | coUNTY cABARRUS | GEoLOGIST M. Amold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft) SITE DESCRIPTION _ Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-A STATION 13+69 OFFSET 14 ftLT ALIGNMENT -Y1- 0 HR. Dry BORING NO. EB1-A STATION 13+69 OFFSET 14ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 634.2 ft TOTAL DEPTH 41.1ft NORTHING 594,462 EASTING 1,487,711 24 HR. FIAD COLLARELEV. 634.2 ft TOTAL DEPTH 41.1 ft NORTHING 594,462 EASTING 1,487,711 24 HR. FIAD

DRILL RIGHAMVER EFF./DATE F8R2175 CVES5 86% 02/16/2016 [ DRILL METHOD  SPT Core Boring HAMMER TYPE  Autometic DRILL RIGHAMMER EFF/DATE - F&R2175 CVE-S5 86% 02/16/2016 DRILL METHOD  SPT Core Boring HAMMERTYPE  Atometic

DRILLER S. Davis START DATE 08/22/16 COMP. DATE 08/23/16 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 08/22/16 COMP. DATE 08/23/16 SURFACE WATER DEPTH N/A

eLev| PRIVE |pepTH| BLOW COUNT BLOWS PER FOOT savp. W /] L CORE SIZE NQ3 TOTALRUN 28.0 ft
@ | EEV [T 0 - % - 100 o SOIL AND ROCK DESCRIPTION =N SRILL RN STRATA [
(ft) 05t ] 05t ] 05t I 1 ' NO. L/moll 6 | eev. DEPTH(M)  (ELEV] gy [DEETHIRUN | RaTE [REC.TRGD| SAMP. IREC.TRAD| o DESCRIPTION AND REMARKS
® (ft) S (Min/ft) /o) /o) i /o) /o) G [ ELEV. (ft) DEPTH (ft)
635 621.1 Begin Coring @ 13.1 ft
—634.2 GROUND SURFACE 0.0 620 | 6211 | 13.1 | 3.0 | 3:10/1.0 | (2.3) | (0.4) (26.5)| (8.8) ?_621.1 CRYSTALLINE ROCK 131
6335 F 07 - 1T ASPHALT /% 1 1:29/1.0 | 77% | 13% 95% | 31% #!/4_ Brown-Dark Gray, Very Slight to Moderate Weathering, Hard to Medium
T 191 14 [ 15 R 7 M ABC STONE | 618.1 | 16.1 1:49/1.0 = Hard (META QUARTZ DIORITE) with Close to Very Close Fracture Spacing
1 SRR S 50 | 1:29/1.0 | (4.3) | (0.7) P RS-1: 24.3'-24.6', qu=16,830 psi, GSI=50-65
630 |-6307 + 35 T T ROADWAY EMBANKMENT 0 T+ 19510 | s6on | 1a% a5 : : ,
I 43 foo/o4 e =509 | Brown-Dark Gray, Silty Fine SAND (A-2-4) : 615 T 118/1.0 i
+ - 100 V- with Trace Gravel and Mica T 1:27/1.0 #?7_
+ SRR 7 WEATHERED ROCK 613.1 T 211 1:45/1.0 A
T n Brown-Dark Gray (META QUARTZ 7.9 T 50 | 2:26/1.0 | (4.9) | (1.9) <
625 6257 + 85 B “ o DIORITE) 1 1:27/1.0 | 98% | 38% =B
I 60/0.1 60/0.1 Y 610 1:33/1.0 e
T o A CRYSTALLINE ROCK =+ 13710 I
I =l Brown-Dark Gray (META QUARTZ 608.1 T 26.1 153510 RS- -
1 4 DIORITE : : 391, L
6211 T 131 . P 611 ORITE) 131 T 50 | 220610 | (5.0) | (0.8) ?./’4_
620 T 60/0.0 © °60/0.0 V,'// B CRYSTALLINE ROCK 1 1555/1 .0 [100%| 16% 'I/// L
T ) Brown-Dark Gray (META QUARTZ 605 4 3:51/1.0 o
= DIORITE 2:06/1.0 2
4 7 ) 603.1 T 31.1 : oy
v . . 2:16/1.0 !
T+ z‘:f- T 50 | 2:28/1.0 | (5.0) | (2.0) 2
615 1 7t T 1:56/1.0 [100% | 40% 2
-+ p,‘/'/’ — 600 I 3:3711.0 #.'/'f -
T 7k 1:57/1.0 I
1 './"f“ 598.1 T 36.1 2:04/1.0 f";f:
T Sy T 50 | 2:13/1.0 | (5.0) | (3.0) IA
o0 T 2 T 2:24/10 | 100% | 60% e
T - 595 1:49/1.0 I
T RS-1 .~ T 2:17/1.0 L
T 2 593.1 ] 411 2:32/1.0 'Z{_ 593.1 4141
T p,—‘f u Boring Terminated at Elevation 593.1 ft in CRYSTALLINE ROCK (META
605 I ép’f_ QUARTZ DIORITE)
2
1S >y NOTES:
I V.‘/'f i 1) Auger Refusal at 13.1'
22 2) FIAD due to boring location in roadway
600 I =i
(P2
1 =
(P2
I A
595 I 4
2
4 " 593.1 411

Boring Terminated at Elevation 593.1 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 13.1'
2) FIAD due to boring location in roadway

NCDOT BORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

NCDOT CORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17




SINCE

oo ® SHEET 7

CORE PHOTOGRAPHS: NCDOT U-5806 Bridge, Cabarrus Co., EB1-A: -Y1- 13+69, 14’ Lt.

Begin Run 1

13.1 feet Begin Run 5
End Runl1l & 31.1 feet
Begin Run 2
16.1 feet
End Run 5
. . 36.1 feet
Begin Run 6
36.1 feet
End Run 6
41.1 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 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 SCALE IN FEET
Begin RUN 3 [ e e e
21.1 feet | '
End Run 3 &
! Begin Run 4
26.1 feet
_ End Run 4
31.1 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

WBS No.: 44378.1.D1 TIP No.: U-5806 July 2017

Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-B STATION 13+34 OFFSET 24 ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 635.1 ft TOTAL DEPTH 31.3ft NORTHING 594,414 EASTING 1,487,708 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/23/16 COMP. DATE 08/24/16

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV DEPTH

BLOW COUNT

BLOWS PER FOOT SAMP.

v

SOIL AND ROCK DESCRIPTION

® | “@ | ® [osi|osh|ost]| |0 25 50

L
o
7|5 100 NO. voll G

ELEV. (ft)

DEPTH (ft)

640

635

GROUND SURFACE

6345 06

|
21 20 22 i

631.9 32

60/0.1
630

Lt ———

N T

T Te001®

>

625

W

(-

Tl

620

A

ASPHALT

algo

ABC STONE /

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 8

WBS 44378.1.D1 | TiP U-5806 | county cABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-B STATION 13+34 OFFSET 24 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 635.1ft TOTAL DEPTH 31.3 ft NORTHING 594,414 EASTING 1,487,708 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE FR&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 08/23/16

COMP. DATE 08/24/16 SURFACE WATER DEPTH N/A

CORE SIZE NQ3

TOTAL RUN 28.0 ft

N

ROADWAY EMBANKMENT
Dark Gray-Brown, Silty Fine SAND (A-2-4)
with Trace Gravel and Mica

wlwo Jb'o

]

CRYSTALLINE ROCK
Tan-Gray-Brown (QUARTZ SYENITE)

123

615

610

RS-2

605

o

White-Gray (META QUARTZ DIORITE)

603.8

31.3

Boring Terminated at Elevation 603.8 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:

1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

eLev| RUN IpeptH| Run | BRILL RUM SAMP. [ReuRAIA L L
@ | BBV [T | Ty | RATE R'%?- R%D NO. R'%?- R%D o) DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G | ELEV. () DEPTH (ft)
631.8 Begin Coring @ 3.3 ft
6318 1 33 [ 3.0 [1:23/1.0[ (22) [ (1.0) (5.6) [ 2.3) g;; 631.8 CRYSTALLINE ROCK 33
630 - 1:31/1.0 | 73% | 33% 62% | 26% 9)/4 Tan-Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
6288 ] 6.3 3:26/1.0 = Hard (QUARTZ SYENITE) with Moderately Close to Close Fracture Spacing
5.0 | 1:52/1.0 [ 3.0) | (1.3) A GSI=35-50
1:25/1.0 | 60% | 26% 1=
1:37/1.0 2
625 1:27/1.0 L
623.8 | 11.3 1:33/1.0 A
5.0 | 1:47/1.0 [ 2.3) | (0.7) A 622.8 12.3
1:31/1.0 | 46% | 14% (15.7)] (8.4) g,? White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
1:37/1.0 83% | 44% ?'{4 Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
620 1:23/1.0 2, Spacing
618.8 | 16.3 1:37/1.0 s RS-2: 23.5'-23.8', qu=7,397 psi, GS|=65-80
5.0 | 1:47/1.0 [ (3.8) | (1.0) =~
1:22/1.0 | 76% | 20% a
1:29/1.0 =~
615 1:33/1.0 =
613.8 | 21.3 1:39/1.0 =~
5.0 | 1:40/1.0 [ (5.0) | 2.7) A
1:32/1.0 | 100% | 54% 1=
1:30/1.0 RS-2 T\
610 1:26/1.0 e
608.8 | 26.3 1:33/1.0 v~
5.0 | 1:43/1.0 [ (5.0) | (4.0) =~
1:34/1.0 | 100% | 80% 4
1:34/1.0 =~
605 1:42/1.0 2
603.8 | 31.3 1:42/1.0 oA 603.8 31.3

Boring Terminated at Elevation 603.8 ft in CRYSTALLINE ROCK (META
QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway




SINCE

e ® SHEET 9

CORE PHOTOGRAPHS: NCDOT U-5806 Bridge, Cabarrus Co., EB1-B: -Y1- 13+34, 24’ Rt.

Begin Run 1 7 it 2T e ‘ No Recovery
3 3 feet : : , ik End Run 1 & 21.3 feet
Begin Run 2
63feet RN i SRR T (PR
. End Run 5
1 26.3feet
Begin Run 6 '
26.3 feet

End Run 2 End Run 6

11.3 feet ; 31.3 feet
0.0 02 04 06 08 10 12 14 16 18 20 002 04 06 08 10 12 14 16 18 20
SCALE IN FEET
Begin Run 3
11.3 feet

End Run3 &

Begin Run 4
16.3 feet

End Run 4

21.3 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
WBS No.: 44378.1.D1 TIP No.: U-5806 July 2017

Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB2-A STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 6404 ft TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/18/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5 | 0.5ft : ! f NO. |/moll & | eev. iy DEPTH (1)
645 |
640 1 L 640.4 GROUND SURFACE 0.0
6395 09 . = . ii ggg-i ASPHALT gg
1 .‘fi. R M S TA ABC STONE /371
636.9 | 35 —— = ——— =9 =656 ROADWAY EMBANKMENT .
6367 N—37160/0.0 28;8-8 23 Gray-Brown, Silty Fine to Coarse SAND
635 60/0.0 : ﬁ_ (A-2-4) with Trace Gravel and Mica
= CRYSTALLINE ROCK
;(J/?( Dark Gray-Brown (META QUARTZ
= DIORITE)
630 o
7
1~
'./"f‘
1~
625 <
1~
'./"f‘
1~
620 s
7
1~
1~
615 <
RS-3 7
L 6137 26.7

Boring Terminated at Elevation 613.7 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 3.7'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 10

WBS 44378.1.D1

| TIP U-5806 | county cABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-A

STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1-

COLLARELEV. 640

4 ft TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873

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

DRILL RIGIHAMMER EFF./DATE FR&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 08/17/16 COMP. DATE 08/18/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ3

TOTALRUN 23.0 ft

etev| RN Ipeprh| run | BRILL RUM SAMP. [ReuRAIA 1 L
@ | BBV [T | Ty | RATE R'%?- R%D NO. R'%?- R%D o) DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G | ELEV. () DEPTH (ft)
636.7 Begin Coring @ 3.7 ft
635 | 007 + 37 730 | 144110 [ (1.2) [ (0.0) (16.8)[ (8.0) gy, 636.7 CRYSTALLINE ROCK 37
— 1:05/1.0 | 40% | 0% 73% | 35% %!/4 Dark Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
633.7 L 6.7 =5 ; : ; m 8 3 (00 =~ Hard, (META QUARTZ DIORITE) with Moderately Close to Close Fracture
. : . . . T Spacing
152%'8 44% | 0% ??‘I'/T RS-3: 24.5'-24.8', qu=4,600 psi, GS|=45-60
630 149110 947
628.7 4 11.7 1:26/1.0 4
5.0 | 1:491.0 | (4.5) [ (2.1) 2,
1:13/1.0 | 90% | 42% .
625 1:27/1.0 L
1:26/1.0 A
623.7 L 16.7 2:37/1.0 =
5.0 | 1:411.0 | (4.3) | (3.3) A
1:44/1.0 | 86% | 66% ~
1:40/1.0 72
620 1:36/1.0 L
618.7 1 21.7 1:54/1.0 V.~
5.0 | 2:35/1.0 | (4.6) | (2.6) 2,
1:44/1.0 | 92% | 52% A
1:41/1.0 2,
615 1:37/1.0 RS-3 I
613.7 26.7 1:29/1.0 |_/) 613.7 26.7

QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 3.7'
2) FIAD due to boring location in roadway

Boring Terminated at Elevation 613.7 ft in CRYSTALLINE ROCK (META




SINCE

e ® SHEET 11

CORE PHOTOGRAPHS: NCDOT U-5806 Bridge, Cabarrus Co., EB2-A: -Y1- 15+29, 15’ Lt.

Begin Run 1

Begin Run 5

3.7 feet End Run1 & 21.7 feet
No Recovery Begin Run 2
& 55 : : 6.7 feet
No Recovélry End Run 5
& 26.7 feet
0.0 0.2 0.4 06 08 1.0 12 1.4 1.6 1.8 20 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 1.8 2.0
SCALE IN FEET SCALE IN FEET
S T —
11.7 feet e
No Recbvé' Y : End Run 3
# R R ) ; = 16.7 feet
Begin Run 4 | | : ________ > :
16.7 feet B RCCT§ R
L bz +“& EndRun4
: 21.7 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
WBS No.: 44378.1.D1 TIP No.: U-5806 July 2017

Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion

Cabarrus County, North Carolina



GEOTECHNICAL BORING REPORT SHEET 12

CORE LOG

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Amnold WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft) SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB2-B STATION 15+84 OFFSET 17 ft RT ALIGNMENT -Y1- 0 HR. Dry BORING NO. EB2-B STATION 15+84 OFFSET 17 ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft NORTHING 594,455 EASTING 1,487,916 24 HR. FIAD COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft NORTHING 594,455 EASTING 1,487,916 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

| DRILL METHOD  SPT Core Boring

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/17/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/17/16

SURFACE WATER DEPTH N/A

ELEV EEFEE/VE DEPTH| BLOW COUNT BLOWS PER FOOT savp. | é SOIL AND ROCK DESCRIPTION CORE SIZE NQ3 TOTALRUN 22.7 ft
® 1 @ | @ |osf|osit|osft| |0 2 50 75 100]| No. | /mol| G| ELEV. (qy) DEPTH (f) eLev| RUN IpeptH| Run | BRILL [ SAMP. [ReaRAIA L
L L L - @ | BBV [Ty | @ | RATE R('ffg- R(%D NO. R('ffg- R(%D 0 DESCRIPTION AND REMARKS
() (Min/ft) | % : % % ELEV. (ft) DEPTH (ft)
640 630.7 ] Begin Coring @ 9.0 ft
P | e GROL:ZBE:LRTFACE = 6306307 90 | 2.7 | 1:36/0.7 | (1.7) | (0.8) ©0) [ (1.9) gyl_ 5307 CRYSTALLINE ROCK 90
T 1 13 19 R S R M 1.9 6280 T 11.7 1}38/:“-0 63% | 30% 52% | 17% #'91— Gray-Brown, Moderate to Moderately Severe Weathering, Hard to Medium
®32= | ABC STONE ] : : :05/1.0 A Hard (METADIORITE) with Moderately Close to Very Close Fracture
6362 T 35 R it S ROADWAY EMBANKMENT 35 + 5.0 Hgﬂ-g @) (1.1) > Spacing
635 T 0070 5 100059 Dark Gray-Brown, Silty Fine SAND (A-2-4) 625 + oo | 82% [ 227 =t GSI=35-50
T . with Trace Gravel and Mica - 127110 ?:J'/?;—
1 L WEATHERED ROCK 623.0 T 16.7 1:30/1.0 5T
a31o T a5 e - . Dark Gray-Brown (META QUARTZ 8.5 T 5.0 | 1:46/1.0 | (1.8) | (0.3) #f_
630 6307390 160/0.1 - -60/0.1@ 607 L _| DIORITE) /9.0 1 1:53/1.0 | 36% | 6% S
- 50/0.0 60/0.01 — CRYSTALLINE ROCK 620 1 lzggﬂ .8 a2 A on .
T : st 1 Gray-B METADIORITE 1 271. (}’ L ©19. :
—+ - ray-Brown ( ) 618.0 | 21.7 1:29/1.0 (8.6) | (5.3) KA White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
1 A 1 5.0 [ 1:51/1.0 | (3.7) | (2.5) 7% | 47% %_ Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
625 1 - 1 1:301.0 | 74% | 50% RS54 2 Spacin
-+ A— 615 1 1:32/1.0 = RS-4: 22.3-22.6', qu=9,590 psi, GSI=45-60
+ - 6130 T 267 1:25/1.0 =
1 4 . . 1:37/1.0 A
+ - T 5.0 | 1:56/1.0 | (4.3) | (2.5) =8
T N T 1:15/1.0 | 86% | 50% 4
620 T — 6192 205 610 1 1:25/1.0 {_
I < White-Gray (META QUARTZ DIORITE) 608.0 T 31.7 e ot cos0 417
o . . 24/1. . .
T RS-4 ﬁ."f B Boring Terminated at Elevation 608.0 ft in CRYSTALLINE ROCK (META
T 7r QUARTZ DIORITE)
615 I o
&
1 I+ NOTES:
1 ,,J;f— 1) Auger Refusal at 9.0'
T %' 2) FIAD due to boring location in roadway
610 I =
(P2
T A 608.0 31.7

Boring Terminated at Elevation 608.0 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 9.0’
2) FIAD due to boring location in roadway

NCDOT BORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17

NCDOT CORE DOUBLE U5806_GEO_BH_BRDG.GPJ NC_DOT.GDT 8/1/17




SINCE

1881

SHEET 13
CORE PHOTOGRAPHS: NCDOT U-5806 Bridge, Cabarrus Co., EB2-B: -Y1- 15+84, 17’ Rt.
Begin Run 1 Begin Run 5 : ; |
9.0 feet 26.7 feet
— e End Run 5
BeginRun2 a8 - ... NoRecovery . 31.7 feet
11.7 feet - : :

SCALE IN FEET

"...No Recovery
- >

End Run3 &
Begin Run 4
21.7 feet

No Recovery B
< . 3

N 'End Rund

SCALE IN FEET

WBS No.: 44378.1.D1 TIP No.: U-5806
Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion

July 2017
Cabarrus County, North Carolina



LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 44378.1.D1

TIP NO.: U-5806

COUNTY: Cabarrus

DESCRIPTION: Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion

Geologic Unit Unconfined Young's
Sample #| Boring # | Alignment Station Offset | Depth (ft) Rock Type Map Run Length (in) | Diameter (in) | Weight | Compressive | Modulus, E GSI
Unit RQD (pcf) Strength (psi) (ksi)

RS-1 EB1-A -Y1- 13+69 14' Lt. | 24.3-24.6 | Meta Quartz Diorite PzZq 38% 3.82 1.77 182.3 16,830 2,999 50-65
RS-2 EB1-B -Y1- 13+34 24'Rt. | 23.5-23.8 | Meta Quartz Diorite PzZq 54% 3.88 1.77 180.7 7,397 876 65-80
RS-3 EB2-A -Y1- 15+29 15' Lt. [ 24.5-24.8 | Meta Quartz Diorite PzZq 52% 3.81 1.77 171.0 4,600 352 45-60
RS-4 EB2-B -Y1- 15+84 17' Rt. | 22.3-22.6 | Meta Quartz Diorite PzZq 50% 3.83 1.77 178.2 9,590 1,373 45-60




SINCE

1501 SHEET 15

SITE PHOTOGRAPHS

Photograph No. 1: Looking west at —L- (Concord Mills Blvd.) towards End Bent 2

Photograph No. 2: On —L- (Concord Mills Blvd.) looking northwest towards End Bent 2 Photograph No. 4: Looking northeast towards End Bent 2

WBS No.: 44378.1.D1 TIP No.: U-5806 July 2017
Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _CABARRUS

PROJECT DESCRIPTION __INTERSECTION OF SR 2894
(CONCORD MILLS BLVD.) AND ENTRANCE NO.1
KINGS GRANT PAVILION

SITE DESCRIPTION MSE RETAINING WALL NO.1 AT
END BENT 1

STATE STATE PROJECT REFERENCE NO.

NC]  U-5806 1113

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 DESICN 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:

L 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 REOUESTED 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 NO.

U-5806

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
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

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.

ANGULARITY OF GRAINS

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 IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A 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 REOQUIRED 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
[LASS. 1< 357 PASSING 72000 1> 357 PASSING 72000 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (Cm WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
0P a1l [ &3] a2 a4 [ 45 [ a6 [ A7 | ataz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:‘:ésibﬁgg::gésg::’:- 55; NPT —ANGNON-COAST A FLA CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
(AsS.  [a-1-a[A-1b e A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁl-UNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e Bocs SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
0000 ~ ~ N
Boge RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
P— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R e - T T O A e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE_OF MATERIAL R ———] SHELL BEOS.ETC. '
h 50 Mx pyel K, WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: e SOILS e ORGANIC MATERIAL B R TR OTHER MATERIAL ROCKS OR CUTS HASSIVE Foct.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TR TRACE OF ORGANIC MATTER 2 - 3% 3- 67 TRACE 1- 10z HAMMER IF CRYSTALLINE. %l-zuTNHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 40 Mx| 41 N |48 Mx[ 41 1n [ 4@ Mx| 410 |48 Mx| 41 iy v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR ” g
Pl 6 Mx N 10 mx[1e mx| 11 |1 | 18 mx 1@ Mk | 1w | 1 LITLE o8 HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROW INEX( @ ° ° 4Mx |8 MK ]12 Mx|16 MX|ND MK ANOINTS 0F Orne GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T o T RE ZONE [LONG WHlCh WWERE HAS BEEN DISPLACENENT OF THE
S0 TYPES [STONE FrAGs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
* wuoh | creveL, o | TNE SILTY OR CLAYEY SILTY CLAYEY MATTER v_ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SMND|  CRAVEL AND SN SouLs sous 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
o e e i SeuTcs 20, ot aTen g e ooy gD Skt st Pl WS 0L o DL, S o S s | B e
A5 SUBGRADE EXCELLENT T0 G000 FAIR To PoOR POOR POOR | LNSUITABLE O~ SPRING OR SEEP i EaESh AOCK ER BLOW WS SIG U ENG E FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE CEOLOGIC 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 g
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.
PRIMARY SOIL TYPE CUE‘;;SClTS'}EE%SCYUR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - & BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT N ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 A ARTIFICIAL FILL (4F) OTHER CONE PENETROME TER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST 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 w== = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% 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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) vER':As;lFF 15 >ng30 2 >TlJ4 4 *Twpe*® ALLUVIAL SOIL BOUNDARY A INSTALLATION O— SPT N-VALUE ALSO 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 Frrra——
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD 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 - USED IN THE TOP 3 FEET OF THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE . cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. U 3
BLORY COB) CRo SAND SAND L g 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. SD.) (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 2.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ TFSAlIaIElNDGmi%TlggHSE: ;Eﬂsl:,l:;? ST:M:Rg;lUCSE,TARZEFNESLRATllSU';El:‘;TlR:g?[TN l:;UASUIL
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 0U L LER. usAL uAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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™_ oy 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.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
" R R ATER T4 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ol CVET - an SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TBM: BY5-404 METAL SURVEY DISK N: 594,55, E:1,487,930
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 644.32 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ carers eautomatic [ ] ManuaL CLOSE 0.16 T0 1 FOOT VERY THINLY BEDDED .03 - @.I6 FEET O Es:
- DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.93 FEET F..A.D.= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 [[] & continuous FLiGHT aucer CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS Cle O INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [ cme-ss0 [] waro Faceo Fincer Bits NO3 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 TVERY LOW TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST cosivs [ w/ aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
3 W/ ADV
:PI?I-IER:TI’ELAYST':IEASTlC % giaz:uns Mﬁfég"' [ rost HoLE DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portasLE HoisT [ icone TSTEEL TEEM | = ap auceR BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG,-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O Ul [] sounoinc roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

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)

PROJECT REFERENCE NO.

SHEET NO.

U-5806

2A

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly 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 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
6] (0] 0 6]
0 C 0 © o
From the lithology, structure and surface o« g “ “ o From a description of the lithology, structure and e | 8&
conditions of the discontinuities, estimate 3 ® 0 2o ac surface conditions (particularly of the bedding - " -85 ¢ 9 ¢
the average value of GSI. Do not try to @ © c = planes), choose @ box 1n the chert. Locate the = . o o = E2 v
be too precise. Quoting a range from 33 D 5 o o= oL position 1n the box that corresponds to the condition ) @ o 0 e Sao 9 ‘jL:
8%13_7 3155 rlr\]lotc,e ';ﬁailst’;lc *;,tht?ln sc-itatmg Ehat Ei £ o e 5. of the discontinuities and estimate the average value S ‘ 5 o S .5 w
© o0- NOe tha e 18b.e does no < . 0 € o €0 of GSI from the contours. Do not attempt to be too a e ® =22 g+ 0o
apply to structurally controlled failures. ] B 5 PG5 ) 0 f 33 to 37 < 2 o 835 5 0
Where weak planar structural planes are 0 o P © o n precise. Quoting a range from o 1s more L o 5 25 6 =% o 58
present 1n an unfavorable orientation z 0 2 EROIY £ realistic than giving GSI = 35. Note that the © c 3 8 = L 0 o8 CE)-_'C_, c
with respect to the excavation face, v - S -Ec . Hoek-Brown criterion does not apply to structurally »w 0 oo 2 L g L0858 n oo
these will dominate the rock mass 5 P o .—-:n(n EE“E’ =3 controlled failures. Where unfavourably oriented 5 D =0 o roght P S c 228
behaviour. The shear strength of surfaces = n E So 98 o g0 continuous weak planar discontinuities are present, —on? o L o E_ o CE) [ o .
1n rocks 'lthatf_arﬁ prone to de'tterloratlon a Y a °3 'C_P'E 'C_g‘ these will dominate the behaviour of the rock mass. == =0 < 572 o 07 =23
as @ result of changes in moisture Z “ + OG- oH* O~ The strength of some rock masses 1s reduced by the Z=® ' o [o) oo o] 1 O
9 y o
content will be reduced 1f water 1s (@) - < oL 0] 00 (@) c o 3 0 ok [3)
present. When working with rocks 1n the o 8-6" o 83 o 8_,‘6 g'g_'_, presence of groundwater and this cen be allowed for (_)2 'g 8 v Dc:) €D oo OB g_cp
feir to very poor categories, a shift to L o 3 s - E)CE)'—:,' o gqa by a slight shift to the right i1n the columns for fair, wiE g o A wo = g&c o SL.C_)
the right may be made tor wet conditions. b O ¢ £9 -521_) 6o o0 poor and very poor conditions. Water pressure does %E’% 0 © M : S e ' oc? e- o®
Water pressure 1s dealt with by effective L > o Q o x 9% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 Qo P XL > g,
stress analysis 5 0 o S35 T e S o5 @ =% usin eﬂgectlve stress analysis ’ A v ik 85 < 0 S28°| Eo%
° o uw o o o <t — O — ~ L L) — . — L Cc [0} — L I A~
%) > > O a Lo A wnzo >0z d 4 "ot >3 O o (.- A wow- | >0%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect
/ rock specimens or massive 1n 90 A. 7hick bedded, very blocky sondstore
P f N/A N/A "\ 7ke effect of pelitic cootings on the bedding 70
situ rock with few WIde]":] spaced plones 1s minimized by the conlinement of A
discontinuities $ K% the rock moss. In skallow tunnels or slopes
O 80 ~ .\ these bedding plones may couse structurelly
L - controlled instobility. 60
BLOCKY - well interlocked un- o
disturbed rock mass consistin ¢ 70 /
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorn-  [BEFZA C. Sonc- D. S1/zstone E. #ook 50
60 stone mth |22 ‘g stone oand or silty shole s1/tstone
L A A e
o = thin 1nter- %f/') s1ltstone with sand- or cloysy B C E
Jayers of "&/é% i simrlor stone layers % shale with
VERY BLOCKY - interlocked, %) AN silestone {%ﬂ omounts sandstone
partially disturbed mass with =z 50 LAY 2K 2 foyers 40
multi-faceted angular blocks X /
formed by 4 or more joint sets o
—
o 40 3 /
Ll C,D,E, and G - may be more or F. /e /ly clefe
BLOCKY/DISTURBED/SEAMY - = less folded then 1llustrated but l,,:;i?:/;’f;}‘ﬁd/‘r/bﬁed 30
zZ
H folded with angular blocks = this does not change the strength. sheared cleyey shole or siltstone F
formed by many 1ntersecting Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone layers forming on
of bedding planes or schistosity 5 J cotegories to F and H. G olnost chaotic structure 20
<
/
L
DISINTEGRATED - poorly i1nter- ) /
locked, heaVI]":] broken rock mass g 20 4 G. Undisturbed silty W) H. 7ectorucally deformed siley
with mixture of angU]'ar and  or clayey shale with : # or cloyey shale forming o 10
rounded rock pieces or without o Few very £ Q| chootic structure wrth pockets H
thin sandstone loyers I of cloy. 7hin loyers of
7 )| sondstone ore tronsformed
10 mnto small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes —F&> Means deformation after tectonic disturbance
DATE1 8-19-16
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NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW2 STATION 11+50 OFFSET 27 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 638.1 ft TOTAL DEPTH 14.1 ft NORTHING 594,258 EASTING 1,487,623 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RwW4 STATION 12+49 OFFSET 26 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 636.3 ft TOTAL DEPTH 9.5 ft NORTHING 594,346 EASTING 1,487,668 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
640 | 640 |
77 Lo [ 6384 GROUND SURFACE 04 r
17 19 [ 10 I = C 636.6 ASPHALT /15 B
1 ° L M e — ABC STONE —= 6358 05 —T T 8353 GROUID SURFACE 69
635 S ‘ 635 20 | 17 | 17 ' 29 ASPHALT 47
6635 | L L = - ROADWAY EMBANKMENT o L ABC STONE A
T S~ - -Gray- Silty Fine SAND (A-2-4 N R /
T ~ 970 M r Black-Gray Bzzi"tvr?vﬂ;cé e (A-2-4) ar0a L a5 AR I |_ ROADWAY EMBANKMENT
1 : N RESIDUAL 24 18 15 L .‘33. . M (L Black-Gray-Brown, Silty Fine SAND (A-2-4)
630 | oo T oo | i Black-Dark Brown, Silt Fine to Coarse 630 i - with Trace Mica and Gravel o7
+ >7 38 16204 | 629.1 SAND (A-2-4) with Trace Mica 9.0 - 1 V’ - WEATHERED ROCK
T - | - 10009 - WEATHERED ROCK 6278 - 85 ce : Tan-Brown (META QUARTZ DIORITE)
1 P N Orange-Dark Brown (META QUARTZ 626 8 95 [100/0.3 . 100/0.3*_ M 626.8 9.5
1 C e L DIORITE) 60/0.0 60/0.0 Boring Terminated with Standard
625 624 6—F 135 — Penetration Test Refusal at Elevation 626.8
70_[30/0.1 100068 624.0 14.] ft on CRYSTALLINE ROCK (META QUARTZ

Boring Terminated at Elevation 624.0 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway

DIORITE)

NOTES:
1) Auger refusal at 9.5'
2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 44378.1.D1

| IP U-5806 | coUNTY cABARRUS

| GEoLOGIST M. Amold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB1-B

STATION 13+34 OFFSET 24 ft RT

ALIGNMENT -Y1-

COLLARELEV. 635.1ft

TOTAL DEPTH 31.3 ft NORTHING 594,414

EASTING 1,487,708

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

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/23/16 COMP. DATE 08/24/16

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV

DEPTH

BLOW COUNT

BLOWS PER FOOT

savp. |

(ft) (ft) (ft) 0.5ft

0.5ft

2|5 5|O 7|5

100

L
o}
0.5t | |0 G

NO. MOI

SOIL AND ROCK DESCRIPTION

ELEV. (ft)

DEPTH (ft)

640

635

GROUND SURFACE

6345 06

21

631.9 32

60/0.1
630

625

620

615

610

605

20

22

T
[ 2]

bt e———

N T

W

T Te001®

>

(-

Tl

A

ASPHALT

algo

ABC STONE /

GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 5

WBS 44378.1.D1

| TiP U-5806

| coUNTY cABARRUS

| GEoLOGIST M. Arnold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB1-B

STATION 13+34

OFFSET 24 ftRT

ALIGNMENT -Y1-

COLLARELEV. 635.1 ft

TOTAL DEPTH 31.3ft

NORTHING 594,414

EASTING 1,487,708

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

DRILL RIGHAMMER EFF./DATE

F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/23/16

COMP. DATE 08/24/16

SURFACE WATER DEPTH N/A

N

ROADWAY EMBANKMENT
Dark Gray-Brown, Silty Fine SAND (A-2-4)
with Trace Gravel and Mica

wlwo Jb'o

]

CRYSTALLINE ROCK
Tan-Gray-Brown (QUARTZ SYENITE)

123

RS-2

o

White-Gray (META QUARTZ DIORITE)

603.8

31.3

Boring Terminated at Elevation 603.8 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:

1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

CORE SIZE NQ3 TOTAL RUN 28.0 ft
RUN DRILL RUN STRATA [ |
E(Lf'f)v ELEV DE(th’)TH R(%N RATE | REC- [ RED S RESTRaP | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % [ % : % | % |G| ELEV. () DEPTH (ft)
631.8 Begin Coring @ 3.3 ft
6318 1 33 [ 30 [1231.0[ (22) [ (1.0 (5.6) | (2.3) gy, 631.8 CRYSTALLINE ROCK 33
630 - 1:31/1.0 | 73% | 33% 62% | 26% ?",/4 Tan-Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
628.8 1 6.3 3:26/1.0 = Hard (QUARTZ SYENITE) with Moderately Close to Close Fracture Spacing
5.0 | 1:52/1.0 | (3.0) | (1.3) ?"9 GSI=35-50
1:25/1.0 | 60% | 26% =
1:37/1.0 22
625 1:27/1.0 <
6238 | 11.3 1:33/1.0 y 4
50 | 1:4711.0 | 2.3) [ (0.7) T 6228 12.3
1:31/1.0 | 46% | 14% (15.7)] (8.4) ? White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
1:37/1.0 83% | 44% #',/4 Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
620 1:23/1.0 ~ Spacing
618.8 1 16.3 1:37/1.0 s RS-2: 23.5'-23.8', qu=7,397 psi, GSI=65-80
5.0 | 1:471.0 | (3.8) [ (1.0) =
1:2211.0 | 76% | 20% g
1:29/1.0 =
615 1:33/1.0 A
613.8 | 21.3 1:39/1.0 =
5.0 | 1:4011.0 [ (5.0) [ 2.7) o~
1:32/1.0 [100% | 54% =
1:30/1.0 RS-2 =,
610 1:26/1.0 £
608.8 | 26.3 1:33/1.0 r A
5.0 | 1:43/1.0 | (5.0) | (4.0) =
1:34/1.0 [100% | 80% g
1:34/1.0 =
605 1:42/1.0 22
603.8 | 31.3 1:42/1.0 TZA 603.8 31.3

NOTES:

QUARTZ DIORITE)

1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway

Boring Terminated at Elevation 603.8 ft in CRYSTALLINE ROCK (META




SINCE

e ® SHEET 6

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB1-B: -Y1- 13+34, 24’ Rt.

Begin Run 1 7 it 2T e ‘ No Recovery
3 3 feet : : , ik End Run 1 & 21.3 feet
Begin Run 2
63feet RN i SRR T (PR
. End Run 5
1 26.3feet
Begin Run 6 '
26.3 feet

End Run 2 End Run 6

11.3 feet : 31.3 feet
0.0 02 04 06 08 10 12 14 16 18 20 002 04 06 08 10 12 14 16 18 20
SCALE IN FEET
Begin Run 3
11.3 feet

End Run3 &

Begin Run 4
16.3 feet

End Run 4

21.3 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
WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW1 STATION 11+11 OFFSET 6ftLT ALIGNMENT -Y1- 0 HR. 16.9
COLLARELEV. 638.2ft TOTAL DEPTH 28.9 ft NORTHING 594,238 EASTING 1,487,576 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW3 STATION 12+06 OFFSET 32ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 635.6 ft TOTAL DEPTH 8.6 ft NORTHING 594,335 EASTING 1,487,597 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/23/16 COMP. DATE 08/23/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
640 | 640 |
- 638.2 GROUND SURFACE 0.0 T -
s P o B e CooE T *’—\L —— ASPHALT — I L
o s e ABC STONE — 6356 + 0.0 | 6356 GROUND SURFACE 04
635 | gaaz-l 35 p Fi- ROADWAY EMBANKMENT 635 T 5 | 25 [000. === — M =636 RESIDUAL 70
11 10 9 PR ’19 . M kS Gray-Brown, Silty Fine to Coarse SAND + 100/0.4 - Tan-Brown, Silty Fine SAND (A-2-4) with
B o4 . L_Fet (A-2-4) with Trace Mica 6321 T 35 e =1 Trace Organics (Roots) and Trace Mica
j/'f o CHT T G070 H " 0008 T WEATHERED ROCK
630 | 6297 85 / 04 as| 830 I 1 Tan-Brown (META QUARTZ DIORITE)
2 3 3 o M Lf=f Dark Gray-Dark Brown, Silty Fine to Coarse T 2}
N L[ SAND (A-2-4) with Trace Organics (Roots) 71T 85 C et 85
SN o = | 6262 andMica 120 60/0.1 60/0.19] K CRYSTALLINE ROCK
625 | coy7 L 135 AN B RESIDUAL [ Tan-Dark Brown (META QUARTZ DIORITE)
8 14| 22 C e .\’36 - M - Orange-Brown, Silty Fine to Coarse SAND Boring Terminated with Standard
N SR L (A-2-4) with Trace Mica Penetration Test Refusal at Elevation 627.0
) \VA4 i ft in CRYSTALLINE ROCK (META QUARTZ
620 -l L DIORITE)
6197 185 ; -
B 1 14 | 16 %0 M 618.9 19.3
@30 Black-Orange-Brown, Fine Sandy SILT (A-4)
| . with Trace Mica
|-
615 | g1a7-1 235 } —614.2 24.0
41| T8 (22001 T T T T T T To006® WEATHERED ROCK
. Tan-Orange-Brown (META QUARTZ
i DIORITE)
610
609.7— 285 —609.3 28.9
700/0. 100/0.4

Boring Terminated at Elevation 609.3 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT SHEET 8
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold
SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW5 STATION 13+01 OFFSET 7 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 6346 ft TOTAL DEPTH 4.0 ft NORTHING 594,407 EASTING 1,487,665 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 08/19/16 COMP. DATE 08/19/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev [PEETH v 0 SOIL AND ROCK DESCRIPTION
™ @ | ™ |osft)ost|osf| [0 2 %0 » 1001 | NO. | /mol| G | ELev. DEPTH (ft)
635 = |_634.6 GROUND SURFACE 0.0)
[ON+Y U.6
6 | 18 | 21 ook o ASPHALT /—15]
T R D S ABC STONE ]
6311 1 38 R D D RESIDUAL — 35
6306 1 40 400/0. 100/0.381 Black-Gray-Brown, Silty Fine SAND (A-2-4)
60/0.0 gooo (L with Trace Mica |
WEATHERED ROCK
Gray-Black-Brown (META QUARTZ
DIORITE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation 630.6
ft on CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger refusal at 4.0'
2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-A STATION 13+69 OFFSET 14 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 634.2 ft TOTAL DEPTH 41.1 ft NORTHING 594,462 EASTING 1,487,711 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 08/22/16

COMP. DATE 08/23/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moil 6| ELev.y DEPTH (ft)
635 —634.2 GROUND SURFACE 0.
6335 T 07 07
T o34 1715 L l T " ASPHALT —
1 ... |®29 .. ABC STONE I
630 |-630.7 + 35 B e e ROADWAY EMBANKMENT 40
I 43 [100/0.4 e =579 Brown-Dark Gray, Silty Fine SAND (A-2-4) -
T R o with Trace Gravel and Mica
T co e 3 WEATHERED ROCK
T [ Brown-Dark Gray (META QUARTZ 7.9
6257 4+ 85 . 7
625 - 50701 60/0.1® %_ DIORITE)
1 o a CRYSTALLINE ROCK
4 y s Brown-Dark Gray (META QUARTZ
1 .. a i DIORITE
6211 | 131 oo ® =7 621.1 ) 13.1
620 1 60/0.0 60/0.0 < CRYSTALLINE ROCK
1 %_ Brown-Dark Gray (META QUARTZ
T A DIORITE)
(P2
1 ﬂlf‘/.f_
615 T S
1 "I//,_
1 ﬂlf‘/.f_
1 1
610 I 23
1 RS-1 a
Sacall &
1 7
(P2
1 ﬂlf‘/.f_
605 T S
1 "I//,_
I i
(P2
600 I 23
(P2
I <
(P2
1 =
595 I A
&
T 1 593.1 41.1

Boring Terminated at Elevation 593.1 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 13.1'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 9

WBS 44378.1.D1 |TIP U-5806

| county cABARRUS

| GEOLOGIST M. Arnold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB1-A STATION 13+69

OFFSET 14 ftLT

ALIGNMENT -Y1-

COLLARELEV. 634.2ft TOTAL DEPTH 41.1 ft

NORTHING 594,462

EASTING 1,487,711

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

DRILL RIGIHAMMER EFF./DATE FR&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 08/22/16

COMP. DATE 08/23/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ3 TOTAL RUN 28.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE | REC-[ RQD SO RES [RaD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G| ELEV. () DEPTH (ft)
621.1 Begin Coring @ 13.1 ft
620 | 62T.T T 13T [ 3.0 [ 3:10/1.0 | (2.3) | (0.4) (26.5)| (8.8) ?_621.1 CRYSTALLINE ROCK 131
1 1:29/1.0 | 77% | 13% 95% | 31% %_ Brown-Dark Gray, Very Slight to Moderate Weathering, Hard to Medium
618.1 ] 16.1 1:49/1.0 =i Hard (META QUARTZ DIORITE) with Close to Very Close Fracture Spacing
1 5.0 | 1:29/1.0 [ (4.3) | (0.7) a RS-1: 24.3'-24.6', qu=16,830 psi, GSI=50-65
1 1:15/1.0 | 86% | 14% =
615 1:18/1.0 P2
T 1:2711.0 ?u’/'f__
613.1 T 21.1 1:45/1.0 A
T 5.0 |2:26/1.0 | (4.9) [ (1.9) =
T 1:27/1.0 | 98% | 38% s
610 I 1:33/1.0 A
1 1:37/1.0 RS-1 A
608.1 T 26.1 1:33/1.0 2N
T 5.0 | 2:06/1.0 | (5.0) | (0.8) A
T 1:55/1.0 [100% | 16% =
605 3:51/1.0 2
T 2:06/1.0 Vu'/'f__
603.1 T 31.1 2:16/1.0 A
T 5.0 | 2:28/1.0 | (5.0) [ (2.0) V‘u/,_
T 1:56/1.0 | 100% | 40% =
600 I 3:37/1.0 A
1:57/1.0 o,
598.1 T 36.1 2:04/1.0 '~
T 5.0 | 2:13/1.0 | (5.0) [ (3.0) A
T 2:24/1.0 [100% | 60% =
595 1:49/1.0 2
T 2:17/1.0 Vu'/'f__
593.1 T 41.1 2:32/1.0 P 593.1 411

Boring Terminated at Elevation 593.1 ft in CRYSTALLINE ROCK (META
QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 13.1'
2) FIAD due to boring location in roadway




SINCE

IBBI® SHEET 10

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB1-A: -Y1- 13+69, 14’ Lt.

Begin Run 1

13.1 feet Begin Run 5
End Runl1l & 31.1 feet
Begin Run 2
16.1 feet
End Run 5
. . 36.1 feet
Begin Run 6
36.1 feet
End Run 6
41.1 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 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 SCALE IN FEET
BeginRun3 B e e e
21.1 feet | '
End Run 3 &
! Begin Run 4
26.1 feet
_ End Run 4
31.1 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

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 44378.1.D1
TIP NO.: U-5806
COUNTY: Cabarrus
DESCRIPTION: Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion
Geologic Unit Unconfined Young's
Sample #| Boring # | Alignment Station Offset | Depth (ft) Rock Type Map Run Length (in) | Diameter (in) | Weight | Compressive | Modulus, E GSI
Unit RQD (pcf) Strength (psi) (ksi)
RS-1 EB1-A -Y1- 13+69 14' Lt. | 24.3-24.6 | Meta Quartz Diorite PzZq 38% 3.82 1.77 182.3 16,830 2,999 50-65
RS-2 EB1-B -Y1- 13+34 24'Rt. | 23.5-23.8 | Meta Quartz Diorite PzZq 54% 3.88 1.77 180.7 7,397 876 65-80

Sheet 11



SINCE

SHEET 12
SITE PHOTOGRAPHS

————

L AT TS MSE WALL #2

A TV LI
- e

MSE WALI; #1

f

“"MSE WALL #3

Photograph No. 1: Looking west at —L- (Concord Mills Blvd.) and walls on =Y1- Photograph No. 3: On -Y1- (Kings Grant Pavilion) looking southwest

\

MSEWALL#4 i |\ v i MSE WALL #3

END BENT 1

Photograph No. 2: On —L- (Concord Mills Blvd.) looking northwest Photograph No. 4: Looking northeast towards End Bent 2

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017
MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina
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REFERENCE

44378

PROJECT

CONTENTS

SHEET NO.

|
2

2A
3

6-10
1

12

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SUPPLEMENTAL LEGEND (GSD
SITE PLAN
BORE LOGS, CORE REPORTS, & CORE PHOTOGRAPHS
ROCK TEST RESULTS SUMMARY
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _CABARRUS

PROJECT DESCRIPTION __INTERSECTION OF SR 2894
(CONCORD MILLS BLVD.) AND ENTRANCE NO.1
KINGS GRANT PAVILION

SITE DESCRIPTION MSE RETAINING WALL NO.2 AT
END BENT 1

— S
STATE STATE PROJECT REFERENCE NO. SHEET TOTAL

N.C|  U-5806 1113

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 DESICN 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:

L 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 REOUESTED 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 AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-5806

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
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

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.

ANGULARITY OF GRAINS

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 IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A 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 REOQUIRED 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
[LASS. 1< 357 PASSING 72000 1> 357 PASSING 72000 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (Cm WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
0P a1l [ &3] a2 a4 [ 45 [ a6 [ A7 | ataz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:‘:ésibﬁgg::gésg::’:- 55; NPT —ANGNON-COAST A FLA CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
(AsS.  [a-1-a[A-1b e A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁl-UNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e Bocs SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
0000 ~ ~ N
Boge RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
P— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R e - T T O A e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE_OF MATERIAL R ———] SHELL BEOS.ETC. '
h 50 Mx pyel K, WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: e SOILS e ORGANIC MATERIAL B R TR OTHER MATERIAL ROCKS OR CUTS HASSIVE Foct.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TR TRACE OF ORGANIC MATTER 2 - 3% 3- 67 TRACE 1- 10z HAMMER IF CRYSTALLINE. %l-zuTNHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 40 Mx| 41 N |48 Mx[ 41 1n [ 4@ Mx| 410 |48 Mx| 41 iy v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR ” g
Pl 6 Mx N 10 mx[1e mx| 11 |1 | 18 mx 1@ Mk | 1w | 1 LITLE o8 HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROW INEX( @ ° ° 4Mx |8 MK ]12 Mx|16 MX|ND MK ANOINTS 0F Orne GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T o T RE ZONE [LONG WHlCh WWERE HAS BEEN DISPLACENENT OF THE
S0 TYPES [STONE FrAGs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
* wuoh | creveL, o | TNE SILTY OR CLAYEY SILTY CLAYEY MATTER v_ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SMND|  CRAVEL AND SN SouLs sous 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
o e e i SeuTcs 20, ot aTen g e ooy gD Skt st Pl WS 0L o DL, S o S s | B e
A5 SUBGRADE EXCELLENT T0 G000 FAIR To PoOR POOR POOR | LNSUITABLE O~ SPRING OR SEEP i EaESh AOCK ER BLOW WS SIG U ENG E FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE CEOLOGIC 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 g
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.
PRIMARY SOIL TYPE CUE‘;;SClTS'}EE%SCYUR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - & BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT N ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 A ARTIFICIAL FILL (4F) OTHER CONE PENETROME TER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST 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 w== = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% 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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) vER':As;lFF 15 >ng30 2 >TlJ4 4 *Twpe*® ALLUVIAL SOIL BOUNDARY A INSTALLATION O— SPT N-VALUE ALSO 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 Frrra——
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD 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 - USED IN THE TOP 3 FEET OF THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE . cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. U 3
BLORY COB) CRo SAND SAND L g 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. SD.) (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 2.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ TFSAlIaIElNDGmi%TlggHSE: ;Eﬂsl:,l:;? ST:M:Rg;lUCSE,TARZEFNESLRATllSU';El:‘;TlR:g?[TN l:;UASUIL
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 0U L LER. usAL uAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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™_ oy 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.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
" R R ATER T4 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ol CVET - an SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TBM: BY5-404 METAL SURVEY DISK N: 594,55, E:1,487,930
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 644.32 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ carers eautomatic [ ] ManuaL CLOSE 0.16 T0 1 FOOT VERY THINLY BEDDED .03 - @.I6 FEET O Es:
- DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.93 FEET F..A.D.= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 [[] & continuous FLiGHT aucer CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS Cle O INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [ cme-ss0 [] waro Faceo Fincer Bits NO3 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 TVERY LOW TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST cosivs [ w/ aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
3 W/ ADV
:PI?I-IER:TI’ELAYST':IEASTlC % giaz:uns Mﬁfég"' [ rost HoLE DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portasLE HoisT [ icone TSTEEL TEEM | = ap auceR BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG,-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O Ul [] sounoinc roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14
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AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000)
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AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly 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 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
6] (0] 0 6]
0 C 0 © o
From the lithology, structure and surface o« g “ “ o From a description of the lithology, structure and e | 8&
conditions of the discontinuities, estimate 3 ® 0 2o ac surface conditions (particularly of the bedding - " -85 ¢ 9 ¢
the average value of GSI. Do not try to @ © c = planes), choose @ box 1n the chert. Locate the = . o o = E2 v
be too precise. Quoting a range from 33 D 5 o o= oL position 1n the box that corresponds to the condition ) @ o 0 e Sao 9 ‘jL:
8%13_7 3155 rlr\]lotc,e ';ﬁailst’;lc *;,tht?ln sc-itatmg Ehat Ei £ o e 5. of the discontinuities and estimate the average value S ‘ 5 o S .5 w
© o0- NOe tha e 18b.e does no < . 0 € o €0 of GSI from the contours. Do not attempt to be too a e ® =22 g+ 0o
apply to structurally controlled failures. ] B 5 PG5 ) 0 f 33 to 37 < 2 o 835 5 0
Where weak planar structural planes are 0 o P © o n precise. Quoting a range from o 1s more L o 5 25 6 =% o 58
present 1n an unfavorable orientation z 0 2 EROIY £ realistic than giving GSI = 35. Note that the © c 3 8 = L 0 o8 CE)-_'C_, c
with respect to the excavation face, v - S -Ec . Hoek-Brown criterion does not apply to structurally »w 0 oo 2 L g L0858 n oo
these will dominate the rock mass 5 P o .—-:n(n EE“E’ =3 controlled failures. Where unfavourably oriented 5 D =0 o roght P S c 228
behaviour. The shear strength of surfaces = n E So 98 o g0 continuous weak planar discontinuities are present, —on? o L o E_ o CE) [ o .
1n rocks 'lthatf_arﬁ prone to de'tterloratlon a Y a °3 'C_P'E 'C_g‘ these will dominate the behaviour of the rock mass. == =0 < 572 o 07 =23
as @ result of changes in moisture Z “ + OG- oH* O~ The strength of some rock masses 1s reduced by the Z=® ' o [o) oo o] 1 O
9 y o
content will be reduced 1f water 1s (@) - < oL 0] 00 (@) c o 3 0 ok [3)
present. When working with rocks 1n the o 8-6" o 83 o 8_,‘6 g'g_'_, presence of groundwater and this cen be allowed for (_)2 'g 8 v Dc:) €D oo OB g_cp
feir to very poor categories, a shift to L o 3 s - E)CE)'—:,' o gqa by a slight shift to the right i1n the columns for fair, wiE g o A wo = g&c o SL.C_)
the right may be made tor wet conditions. b O ¢ £9 -521_) 6o o0 poor and very poor conditions. Water pressure does %E’% 0 © M : S e ' oc? e- o®
Water pressure 1s dealt with by effective L > o Q o x 9% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 Qo P XL > g,
stress analysis 5 0 o S35 T e S o5 @ =% usin eﬂgectlve stress analysis ’ A v ik 85 < 0 S28°| Eo%
° o uw o o o <t — O — ~ L L) — . — L Cc [0} — L I A~
%) > > O a Lo A wnzo >0z d 4 "ot >3 O o (.- A wow- | >0%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect
/ rock specimens or massive 1n 90 A. 7hick bedded, very blocky sondstore
P f N/A N/A "\ 7ke effect of pelitic cootings on the bedding 70
situ rock with few WIde]":] spaced plones 1s minimized by the conlinement of A
discontinuities $ K% the rock moss. In skallow tunnels or slopes
O 80 ~ .\ these bedding plones may couse structurelly
L - controlled instobility. 60
BLOCKY - well interlocked un- o
disturbed rock mass consistin ¢ 70 /
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorn-  [BEFZA C. Sonc- D. S1/zstone E. #ook 50
60 stone mth |22 ‘g stone oand or silty shole s1/tstone
L A A e
o = thin 1nter- %f/') s1ltstone with sand- or cloysy B C E
Jayers of "&/é% i simrlor stone layers % shale with
VERY BLOCKY - interlocked, %) AN silestone {%ﬂ omounts sandstone
partially disturbed mass with =z 50 LAY 2K 2 foyers 40
multi-faceted angular blocks X /
formed by 4 or more joint sets o
—
o 40 3 /
Ll C,D,E, and G - may be more or F. /e /ly clefe
BLOCKY/DISTURBED/SEAMY - = less folded then 1llustrated but l,,:;i?:/;’f;}‘ﬁd/‘r/bﬁed 30
zZ
H folded with angular blocks = this does not change the strength. sheared cleyey shole or siltstone F
formed by many 1ntersecting Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone layers forming on
of bedding planes or schistosity 5 J cotegories to F and H. G olnost chaotic structure 20
<
/
L
DISINTEGRATED - poorly i1nter- ) /
locked, heaVI]":] broken rock mass g 20 4 G. Undisturbed silty W) H. 7ectorucally deformed siley
with mixture of angU]'ar and  or clayey shale with : # or cloyey shale forming o 10
rounded rock pieces or without o Few very £ Q| chootic structure wrth pockets H
thin sandstone loyers I of cloy. 7hin loyers of
7 )| sondstone ore tronsformed
10 mnto small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes —F&> Means deformation after tectonic disturbance
DATE1 8-19-16
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NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW1 STATION 11+11 OFFSET 6ftLT ALIGNMENT -Y1- 0 HR. 16.9
COLLARELEV. 638.2ft TOTAL DEPTH 28.9 ft NORTHING 594,238 EASTING 1,487,576 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW3 STATION 12+06 OFFSET 32ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 635.6 ft TOTAL DEPTH 8.6 ft NORTHING 594,335 EASTING 1,487,597 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/23/16 COMP. DATE 08/23/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
640 | 640 |
- 638.2 GROUND SURFACE 0.0 T -
s P o B e CooE T *’—\L —— ASPHALT — I L
o s e ABC STONE — 6356 + 0.0 | 6356 GROUND SURFACE 04
635 | gaaz-l 35 p Fi- ROADWAY EMBANKMENT 635 T 5 | 25 [000. === — M =636 RESIDUAL 70
11 10 9 PR ’19 . M kS Gray-Brown, Silty Fine to Coarse SAND + 100/0.4 - Tan-Brown, Silty Fine SAND (A-2-4) with
B o4 . L_Fet (A-2-4) with Trace Mica 6321 T 35 e =1 Trace Organics (Roots) and Trace Mica
j/'f o CHT T G070 H " 0008 T WEATHERED ROCK
630 | 6297 85 / 04 as| 830 I 1 Tan-Brown (META QUARTZ DIORITE)
2 3 3 o M Lf=f Dark Gray-Dark Brown, Silty Fine to Coarse T 2}
N L[ SAND (A-2-4) with Trace Organics (Roots) 71T 85 C et 85
SN o = | 6262 andMica 120 60/0.1 60/0.19] K CRYSTALLINE ROCK
625 | coy7 L 135 AN B RESIDUAL [ Tan-Dark Brown (META QUARTZ DIORITE)
8 14| 22 C e .\’36 - M - Orange-Brown, Silty Fine to Coarse SAND Boring Terminated with Standard
N SR L (A-2-4) with Trace Mica Penetration Test Refusal at Elevation 627.0
) \VA4 i ft in CRYSTALLINE ROCK (META QUARTZ
620 -l L DIORITE)
6197 185 ; -
B 1 14 | 16 %0 M 618.9 19.3
@30 Black-Orange-Brown, Fine Sandy SILT (A-4)
| . with Trace Mica
|-
615 | g1a7-1 235 } —614.2 24.0
41| T8 (22001 T T T T T T To006® WEATHERED ROCK
. Tan-Orange-Brown (META QUARTZ
i DIORITE)
610
609.7— 285 —609.3 28.9
700/0. 100/0.4

Boring Terminated at Elevation 609.3 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 44378.1.D1 | TiP U-5806 | county cABARRUS | GEOLOGIST M. Arnold
SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RWS5 STATION 13+01 OFFSET 7ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 634.6 ft TOTAL DEPTH 4.0 ft NORTHING 594,407 EASTING 1,487,665 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonratic
DRILLER S. Davis START DATE 08/19/16 COMP. DATE 08/19/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)T"' v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 7 1001 | No. | /moll ¢ | Elev.m DEPTH (f)
635 — |_634.6 GROUND SURFACE 0.0
UB U.0
6 | 18 | 21 N ASPHALT 15|
T R Dt e B ABC STONE ]
g3t 1 35 R R I RESIDUAL — 35§
6306 L 40 1100/0. 100/0.38 Black-Gray-Brown, Silty Fine SAND (A-2-4)
60/0.0 60/0.0 with Trace Mica

DIORITE)

WEATHERED ROCK
Gray-Black-Brown (META QUARTZ

DIORITE)

NOTES:
1) Auger refusal at 4.0'

Boring Terminated with Standard
Penetration Test Refusal at Elevation 630.6
ft on CRYSTALLINE ROCK (META QUARTZ

2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-A STATION 13+69 OFFSET 14 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 634.2 ft TOTAL DEPTH 41.1 ft NORTHING 594,462 EASTING 1,487,711 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/22/16

COMP. DATE 08/23/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
635 —634.2 GROUND SURFACE 0.0
633.5 T 07 07
F o [ e ;2_ il " ASPHALT —4
1 920 | | e ABC STONE ]
630 6307 1 35 I ROADWAY EMBANKMENT 40
g 43 [100/0. b o e o e e e = —10507? b Brown-Dark Gray, Silty Fine SAND (A-2-4)
+ R 7{/ - with Trace Gravel and Mica
T s ;/ - WEATHERED ROCK
T =T 626.3 Brown-Dark Gray (META QUARTZ 7.9
625 625 7_-: 85 — eo01® =i DIORITE)
T o a0 CRYSTALLINE ROCK
1 y =} Brown-Dark Gray (META QUARTZ
4 DIORITE
6211 | 13.1 o ® = 621.1 ° : 13.1
620 I 60/0.0 60/0.0 < CRYSTALLINE ROCK
1 %_ Brown-Dark Gray (META QUARTZ
T = DIORITE)
(P2
4 ?,‘/7'
615 T S
1 < -
4 ?,‘/7'
4 o8
610 I a3
1 RS-1 a
Sacally 7
-+ 7=
(P2
4 ?,‘/7'
605 T S
1 < -
1 ﬂlf‘/.f_
4 o8
600 I 2
(P2
4 ?,‘/7'
1 (=8
4 %-
505 I ol
7
T 1 593.1 41.1

Boring Terminated at Elevation 593.1 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 13.1'
2) FIAD due to boring location in roadway

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 6

WBS 44378.1.D1

| TiP U-5806

| coUNTY cABARRUS

| GEoLOGIST M. Amnold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB1-A

STATION 13+69

OFFSET 14ftLT ALIGNMENT -Y1-

COLLARELEV. 634.2ft

TOTAL DEPTH 41.1 ft

NORTHING 594,462 EASTING 1,487,711

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

DRILL RIGHAMMER EFF./DATE

F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/22/16

COMP. DATE 08/23/16

SURFACE WATER DEPTH N/A

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

CORE SIZE NQ3 TOTAL RUN 28.0 ft
RUN DRILL RUN STRATA [ |
E(Lf'f)v ELEV DE(th’)TH R(%N RATE | REC- [ RED S RESTRaP | 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % : % % | G| ELEV.(f) DEPTH (ft)
621.1 Begin Coring @ 13.1 ft
620 | 62T.T T 13T [ 3.0 [3:10/1.0 | (23) | (0.4) (26.5)| (8.8) §:¢_621.1 CRYSTALLINE ROCK 13.1
1 1:29/1.0 | 77% | 13% 95% | 31% ?.}/4_ Brown-Dark Gray, Very Slight to Moderate Weathering, Hard to Medium
618.1 1 16.1 1:49/1.0 = Hard (META QUARTZ DIORITE) with Close to Very Close Fracture Spacing
T 5.0 ﬁgﬂ.g gg.g/) (&'Z/) = RS-1: 24.3-24.6', qu=16,830 psi, GSI=50-65
1 : . o o '// |
615 1:18/1.0 >
T 1:27/1.0 fu’{’ ~
6131 T 21.1 1:45/1.0 2
T 5.0 | 2:26/1.0 | (4.9) | (1.9) A
T 1:27/1.0 | 98% | 38% =
610 I 1:33/1.0 A
1 1:37/1.0 RS-1 =B
608.1 T 26.1 1:33/1.0 "'/7_
T 5.0 | 2:06/1.0 | (5.0) | (0.8) Al
1 1:55/1.0 [100% | 16% =
605 3:51/1.0 2
T 2:06/1.0 ?’u'/f ~
603.1 T 31.1 2:16/1.0 v~
T 5.0 |2:28/1.0 | (5.0) | (2.0) A
T 1:56/1.0 [100% | 40% r
600 I 3:37/1.0 A
1:57/1.0 22
598.1 T 36.1 2:04/1.0 "'/7:
T 5.0 | 2:13/1.0 [ (5.0) | (3.0) Al
T 2:24/1.0 [100% | 60% =i
595 1:49/1.0 22
T 24710 ?’u'/'f ~
593.1 T 41.1 2:32/1.0 J [ 593.1 41.1

QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 13.1'
2) FIAD due to boring location in roadway

Boring Terminated at Elevation 593.1 ft in CRYSTALLINE ROCK (META




SINCE

oo ® SHEET 7

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB1-A: -Y1- 13+69, 14’ Lt.

Begin Run 1

13.1 feet Begin Run 5
End Runl1l & 31.1 feet
Begin Run 2
16.1 feet
End Run 5
. . 36.1 feet
Begin Run 6
36.1 feet
End Run 6
41.1 feet
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 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 SCALE IN FEET
BeginRun3 B e e e
21.1 feet | '
End Run 3 &
! Begin Run 4
26.1 feet
_ End Run 4
31.1 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

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW2 STATION 11+50 OFFSET 27 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 638.1 ft TOTAL DEPTH 14.1 ft NORTHING 594,258 EASTING 1,487,623 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RwW4 STATION 12+49 OFFSET 26 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 636.3 ft TOTAL DEPTH 9.5 ft NORTHING 594,346 EASTING 1,487,668 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/18/16 COMP. DATE 08/18/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
640 | 640 |
77 Lo [ 6384 GROUND SURFACE 04 r
17 19 [ 10 I = C 636.6 ASPHALT /15 B
1 ° L M e — ABC STONE —= 6358 05 —T T 8353 GROUID SURFACE 69
635 S ‘ 635 20 | 17 | 17 ' 29 ASPHALT 47
6635 | L L = - ROADWAY EMBANKMENT o L ABC STONE A
T S~ - -Gray- Silty Fine SAND (A-2-4 N R /
T ~ 970 M r Black-Gray Bzzi"tvr?vﬂ;cé e (A-2-4) ar0a L a5 AR I |_ ROADWAY EMBANKMENT
1 : N RESIDUAL 24 18 15 L .‘33. . M (L Black-Gray-Brown, Silty Fine SAND (A-2-4)
630 | oo T oo | i Black-Dark Brown, Silt Fine to Coarse 630 i - with Trace Mica and Gravel o7
+ >7 38 16204 | 629.1 SAND (A-2-4) with Trace Mica 9.0 - 1 V’ - WEATHERED ROCK
T - | - 10009 - WEATHERED ROCK 6278 - 85 ce : Tan-Brown (META QUARTZ DIORITE)
1 P N Orange-Dark Brown (META QUARTZ 626 8 95 [100/0.3 . 100/0.3*_ M 626.8 9.5
1 C e L DIORITE) 60/0.0 60/0.0 Boring Terminated with Standard
625 624 6—F 135 — Penetration Test Refusal at Elevation 626.8
70_[30/0.1 100068 624.0 14.] ft on CRYSTALLINE ROCK (META QUARTZ

Boring Terminated at Elevation 624.0 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway

DIORITE)

NOTES:
1) Auger refusal at 9.5'
2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-B STATION 13+34 OFFSET 24 ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 635.1 ft TOTAL DEPTH 31.3ft NORTHING 594,414 EASTING 1,487,708 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/23/16

COMP. DATE 08/24/16

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV DEPTH

BLOW COUNT

BLOWS PER FOOT

savp. |

SOIL AND ROCK DESCRIPTION

® | “@ | ® [osi|osh|ost]| |0 25 50

L
o
7|5 100 NO. voll G

ELEV. (ft)

DEPTH (ft)

640

635

GROUND SURFACE

6345 06

21 20 22

T
CLoe2
6319 1 32 J S I,

60/0.1
630

N RCTX

W

>

625

(-

Tl

620

A

S
"

ASPHALT

algo

ABC STONE

L

ROADWAY EMBANKMENT
Dark Gray-Brown, Silty Fine SAND (A-2-4)
with Trace Gravel and Mica

|

CRYSTALLINE ROCK
Tan-Gray-Brown (QUARTZ SYENITE)

123

615

610

RS-2

605

o

603.8

White-Gray (META QUARTZ DIORITE)

31.3

NOTES:

Boring Terminated at Elevation 603.8 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT SHEET 9
CORE LOG
WBS 44378.1.D1 | TIP U-5806 | county cABARRUS | GEOLOGIST M. Arnold
SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB1-B STATION 13+34 OFFSET 24 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 635.1ft TOTAL DEPTH 31.3 ft NORTHING 594,414 EASTING 1,487,708 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  FR&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Autometic

DRILLER S. Davis

START DATE 08/23/16

COMP. DATE 08/24/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ3

TOTAL RUN 28.0 ft

eLev| RUN IpeptH| Run | BRILL RUM SAMP. [ReuRAIA 1 L
@ | BBV [T |y | RATE R'%?- R%D NO. R'%?- R%D o) DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % : % % | G| ELEV. () DEPTH (ft)
631.8 Begin Coring @ 3.3 ft
6318 1 33 [ 3.0 [1:23/1.0[ (22) [ (1.0) (56) | (2.3) B4 6318 CRYSTALLINE ROCK 33
630 - 1:31/1.0 | 73% | 33% 62% | 26% V',g Tan-Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
6288 ] 6.3 3:26/1.0 = Hard (QUARTZ SYENITE) with Moderately Close to Close Fracture Spacing
5.0 | 1:52/1.0 [ 3.0) | (1.3) A GSI=35-50
1:25/1.0 | 60% | 26% =
1:37/1.0 22
625 1:27/1.0 Vu‘ff
623.8 | 11.3 1:33/1.0 A
5.0 | 1:47/1.0 [ 2.3) | (0.7) A 622.8 12.3
1:31/1.0 | 46% | 14% (15.7)] (8.4) ?.// White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
1:37/1.0 83% | 44% 7",./; Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
620 1:23/1.0 = Spacing
618.8 | 16.3 1:37/1.0 s RS-2: 23.5'-23.8', qu=7,397 psi, GS|=65-80
5.0 | 1:47/1.0 [ 3.8) | (1.0) =
1:22/1.0 | 76% | 20% e
1:29/1.0 =
615 1:33/1.0 <
613.8 | 21.3 1:39/1.0 =
5.0 | 1:40/1.0 [ (5.0) | 2.7) A
1:32/1.0 | 100% | 54% =
1:30/1.0 RS-2 7%
610 1:26/1.0 — -
608.8 | 26.3 1:33/1.0 A
5.0 | 1:43/1.0 [ (5.0) | (4.0) =
1:34/1.0 | 100% | 80% e
1:34/1.0 =
605 1:42/1.0 b2
603.8 | 31.3 1:42/1.0 TZA 6038 31.3

Boring Terminated at Elevation 603.8 ft in CRYSTALLINE ROCK (META
QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 3.2'
2) FIAD due to boring location in roadway




SINCE

]BBI® SHEET 10

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB1-B: -Y1- 13+34, 24’ Rt.

Begin Run 1 7 it 2T e ‘ No Recovery
3 3 feet : : , ik End Run 1 & 21.3 feet
Begin Run 2
63feet RN i SRR T (PR
. End Run 5
1 26.3feet
Begin Run 6 '
26.3 feet

End Run 2 End Run 6

11.3 feet : 31.3 feet
0.0 02 04 06 08 10 12 14 16 18 20 002 04 06 08 10 12 14 16 18 20
SCALE IN FEET
Begin Run 3
11.3 feet

End Run3 &

Begin Run 4
16.3 feet

End Run 4

21.3 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
WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 44378.1.D1
TIP NO.: U-5806
COUNTY: Cabarrus
DESCRIPTION: Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion
Geologic Unit Unconfined Young's
Sample #| Boring # | Alignment Station Offset | Depth (ft) Rock Type Map Run Length (in) | Diameter (in) | Weight | Compressive | Modulus, E GSI
Unit RQD (pcf) Strength (psi) (ksi)
RS-1 EB1-A -Y1- 13+69 14' Lt. | 24.3-24.6 | Meta Quartz Diorite PzZq 38% 3.82 1.77 182.3 16,830 2,999 50-65
RS-2 EB1-B -Y1- 13+34 24'Rt. | 23.5-23.8 | Meta Quartz Diorite PzZq 54% 3.88 1.77 180.7 7,397 876 65-80

Sheet 11
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Photograph No. 1: Looking west at —L- (Concord Mills Blvd.) and walls on =Y1- Photograph No. 3: On -Y1- (Kings Grant Pavilion) looking southwest

\

MSEWALL#4 i |\ v i MSE WALL #3

END BENT 1

Photograph No. 2: On —L- (Concord Mills Blvd.) looking northwest Photograph No. 4: Looking northeast towards End Bent 2

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017
MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina
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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 DESICN 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:

L 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 REOUESTED 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 NO.

U-5806

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
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

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.

ANGULARITY OF GRAINS

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 IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A 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 REOQUIRED 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
[LASS. 1< 357 PASSING 72000 1> 357 PASSING 72000 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (Cm WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
0P a1l [ &3] a2 a4 [ 45 [ a6 [ A7 | ataz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:‘:ésibﬁgg::gésg::’:- 55; NPT —ANGNON-COAST A FLA CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
(AsS.  [a-1-a[A-1b e A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁl-UNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e Bocs SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
0000 ~ ~ N
Boge RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
P— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R e - T T O A e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE_OF MATERIAL R ———] SHELL BEOS.ETC. '
h 50 Mx pyel K, WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: e SOILS e ORGANIC MATERIAL B R TR OTHER MATERIAL ROCKS OR CUTS HASSIVE Foct.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TR TRACE OF ORGANIC MATTER 2 - 3% 3- 67 TRACE 1- 10z HAMMER IF CRYSTALLINE. %l-zuTNHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 40 Mx| 41 N |48 Mx[ 41 1n [ 4@ Mx| 410 |48 Mx| 41 iy v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR ” g
Pl 6 Mx N 10 mx[1e mx| 11 |1 | 18 mx 1@ Mk | 1w | 1 LITLE o8 HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROW INEX( @ ° ° 4Mx |8 MK ]12 Mx|16 MX|ND MK ANOINTS 0F Orne GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T o T RE ZONE [LONG WHlCh WWERE HAS BEEN DISPLACENENT OF THE
S0 TYPES [STONE FrAGs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
* wuoh | creveL, o | TNE SILTY OR CLAYEY SILTY CLAYEY MATTER v_ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SMND|  CRAVEL AND SN SouLs sous 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
o e e i SeuTcs 20, ot aTen g e ooy gD Skt st Pl WS 0L o DL, S o S s | B e
A5 SUBGRADE EXCELLENT T0 G000 FAIR To PoOR POOR POOR | LNSUITABLE O~ SPRING OR SEEP i EaESh AOCK ER BLOW WS SIG U ENG E FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE CEOLOGIC 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 g
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.
PRIMARY SOIL TYPE CUE‘;;SClTS'}EE%SCYUR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - & BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT N ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 A ARTIFICIAL FILL (4F) OTHER CONE PENETROME TER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST 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 w== = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% 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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) vER':As;lFF 15 >ng30 2 >TlJ4 4 *Twpe*® ALLUVIAL SOIL BOUNDARY A INSTALLATION O— SPT N-VALUE ALSO 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 Frrra——
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD 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 - USED IN THE TOP 3 FEET OF THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE . cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. U 3
BLORY COB) CRo SAND SAND L g 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. SD.) (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 2.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ TFSAlIaIElNDGmi%TlggHSE: ;Eﬂsl:,l:;? ST:M:Rg;lUCSE,TARZEFNESLRATllSU';El:‘;TlR:g?[TN l:;UASUIL
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 0U L LER. usAL uAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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™_ oy 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.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
" R R ATER T4 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ol CVET - an SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TBM: BY5-404 METAL SURVEY DISK N: 594,55, E:1,487,930
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 644.32 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ carers eautomatic [ ] ManuaL CLOSE 0.16 T0 1 FOOT VERY THINLY BEDDED .03 - @.I6 FEET O Es:
- DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.93 FEET F..A.D.= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 [[] & continuous FLiGHT aucer CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS Cle O INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [ cme-ss0 [] waro Faceo Fincer Bits NO3 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 TVERY LOW TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST cosivs [ w/ aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
3 W/ ADV
:PI?I-IER:TI’ELAYST':IEASTlC % giaz:uns Mﬁfég"' [ rost HoLE DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portasLE HoisT [ icone TSTEEL TEEM | = ap auceR BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG,-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O Ul [] sounoinc roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

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)

PROJECT REFERENCE NO.

SHEET NO.

U-5806

2A

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly 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 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
6] (0] 0 6]
0 C 0 © o
From the lithology, structure and surface o« g “ “ o From a description of the lithology, structure and e | 8&
conditions of the discontinuities, estimate 3 ® 0 2o ac surface conditions (particularly of the bedding - " -85 ¢ 9 ¢
the average value of GSI. Do not try to @ © c = planes), choose @ box 1n the chert. Locate the = . o o = E2 v
be too precise. Quoting a range from 33 D 5 o o= oL position 1n the box that corresponds to the condition ) @ o 0 e Sao 9 ‘jL:
8%13_7 3155 rlr\]lotc,e ';ﬁailst’;lc *;,tht?ln sc-itatmg Ehat Ei £ o e 5. of the discontinuities and estimate the average value S ‘ 5 o S .5 w
© o0- NOe tha e 18b.e does no < . 0 € o €0 of GSI from the contours. Do not attempt to be too a e ® =22 g+ 0o
apply to structurally controlled failures. ] B 5 PG5 ) 0 f 33 to 37 < 2 o 835 5 0
Where weak planar structural planes are 0 o P © o n precise. Quoting a range from o 1s more L o 5 25 6 =% o 58
present 1n an unfavorable orientation z 0 2 EROIY £ realistic than giving GSI = 35. Note that the © c 3 8 = L 0 o8 CE)-_'C_, c
with respect to the excavation face, v - S -Ec . Hoek-Brown criterion does not apply to structurally »w 0 oo 2 L g L0858 n oo
these will dominate the rock mass 5 P o .—-:n(n EE“E’ =3 controlled failures. Where unfavourably oriented 5 D =0 o roght P S c 228
behaviour. The shear strength of surfaces = n E So 98 o g0 continuous weak planar discontinuities are present, —on? o L o E_ o CE) [ o .
1n rocks 'lthatf_arﬁ prone to de'tterloratlon a Y a °3 'C_P'E 'C_g‘ these will dominate the behaviour of the rock mass. == =0 < 572 o 07 =23
as @ result of changes in moisture Z “ + OG- oH* O~ The strength of some rock masses 1s reduced by the Z=® ' o [o) oo o] 1 O
9 y o
content will be reduced 1f water 1s (@) - < oL 0] 00 (@) c o 3 0 ok [3)
present. When working with rocks 1n the o 8-6" o 83 o 8_,‘6 g'g_'_, presence of groundwater and this cen be allowed for (_)2 'g 8 v Dc:) €D oo OB g_cp
feir to very poor categories, a shift to L o 3 s - E)CE)'—:,' o gqa by a slight shift to the right i1n the columns for fair, wiE g o A wo = g&c o SL.C_)
the right may be made tor wet conditions. b O ¢ £9 -521_) 6o o0 poor and very poor conditions. Water pressure does %E’% 0 © M : S e ' oc? e- o®
Water pressure 1s dealt with by effective L > o Q o x 9% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 Qo P XL > g,
stress analysis 5 0 o S35 T e S o5 @ =% usin eﬂgectlve stress analysis ’ A v ik 85 < 0 S28°| Eo%
° o uw o o o <t — O — ~ L L) — . — L Cc [0} — L I A~
%) > > O a Lo A wnzo >0z d 4 "ot >3 O o (.- A wow- | >0%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect
/ rock specimens or massive 1n 90 A. 7hick bedded, very blocky sondstore
P f N/A N/A "\ 7ke effect of pelitic cootings on the bedding 70
situ rock with few WIde]":] spaced plones 1s minimized by the conlinement of A
discontinuities $ K% the rock moss. In skallow tunnels or slopes
O 80 ~ .\ these bedding plones may couse structurelly
L - controlled instobility. 60
BLOCKY - well interlocked un- o
disturbed rock mass consistin ¢ 70 /
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorn-  [BEFZA C. Sonc- D. S1/zstone E. #ook 50
60 stone mth |22 ‘g stone oand or silty shole s1/tstone
L A A e
o = thin 1nter- %f/') s1ltstone with sand- or cloysy B C E
Jayers of "&/é% i simrlor stone layers % shale with
VERY BLOCKY - interlocked, %) AN silestone {%ﬂ omounts sandstone
partially disturbed mass with =z 50 LAY 2K 2 foyers 40
multi-faceted angular blocks X /
formed by 4 or more joint sets o
—
o 40 3 /
Ll C,D,E, and G - may be more or F. /e /ly clefe
BLOCKY/DISTURBED/SEAMY - = less folded then 1llustrated but l,,:;i?:/;’f;}‘ﬁd/‘r/bﬁed 30
zZ
H folded with angular blocks = this does not change the strength. sheared cleyey shole or siltstone F
formed by many 1ntersecting Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone layers forming on
of bedding planes or schistosity 5 J cotegories to F and H. G olnost chaotic structure 20
<
/
L
DISINTEGRATED - poorly i1nter- ) /
locked, heaVI]":] broken rock mass g 20 4 G. Undisturbed silty W) H. 7ectorucally deformed siley
with mixture of angU]'ar and  or clayey shale with : # or cloyey shale forming o 10
rounded rock pieces or without o Few very £ Q| chootic structure wrth pockets H
thin sandstone loyers I of cloy. 7hin loyers of
7 )| sondstone ore tronsformed
10 mnto small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes —F&> Means deformation after tectonic disturbance
DATE1 8-19-16
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NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1

| IP U-5806 | coUNTY cABARRUS | GEoLOGIST M. Amold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-A

STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1-

COLLARELEV. 6404 ft

TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873

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

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 4

WBS 44378.1.D1 |TIP U-5806 |COUNTY CABARRUS |GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-A STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1-

COLLARELEV. 6404 ft

TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873

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

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

HAMMER TYPE  Automatic

| DRILL METHOD  SPT Core Boring

DRILLER S. Davis

START DATE 08/17/16 COMP. DATE 08/18/16

| SURFACE WATER DEPTH N/A

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/17/16 COMP. DATE 08/18/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5 | 0.5ft : ! f NO. |/moll & | eev. iy DEPTH (1)
645 |
640 1 L 640.4 GROUND SURFACE 0.0
639.5—F 09 0 1 17 5 i ggg-i ASPHALT gg
1 . .‘fi. . M S TA ABC STONE 30
636.9 | 35 —— = ——— =9 =656 ROADWAY EMBANKMENT .
6367 N—37160/0.0 28;8-8 23 Gray-Brown, Silty Fine to Coarse SAND
635 60/0.0 : ﬂ_ (A-2-4) with Trace Gravel and Mica
= CRYSTALLINE ROCK
;(J/?( Dark Gray-Brown (META QUARTZ
= DIORITE)
630 o
7
1~
'./"f‘
1~
625 <
1~
'./"f‘
1~
'./"f‘
620 s
7
1~
'./"f‘
1~
615 <
RS-3 7
L 6137 26.7

Boring Terminated at Elevation 613.7 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 3.7'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

CORE SIZE NQ3 TOTAL RUN 23.0 ft
RUN DRILL RUN STRATA | |
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [ REC [ ROD Sﬁ“c’)'P' RES R0 o DESCRIPTION AND REMARKS
(ft) Minfft) | % | % : % | % |G| ELEV. () DEPTH (ft
636.7 Begin Coring @ 3.7 ft
635 636.7 1 3.7 | 3.0 | 1:44/1.0 | (1.2) | (0.0) (16.8)[ (8.0) B2 6367 CRYSTALLINE ROCK 37
— 1:05/1.0 | 40% | 0% 73% | 35% "',9 Dark Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
633.7 4 6.7 1:11/1.0 =~ Hard, (META QUARTZ DIORITE) with Moderately Close to Close Fracture
50 | 2:2111.0 [ (22) | (0.0) % Spacing
152%'8 44% | 0% e RS-3: 24.5'-24.8', qu=4,600 psi, GS|=45-60
630 1149110 e
628.7 1 11.7 1:26/1.0 V'{a
50 | 1:4911.0 | 4.5) | (2.1) Z
1:13/1.0 | 90% | 42% 2
625 127110 -
1:26/1.0 A
623.7 4 16.7 2:37/1.0 =~
50 | 1:41/1.0 | (4.3) | (3.3) =
1:44/1.0 | 86% | 66% i
1:40/1.0 P2
620 1:36/1.0 ?.“lf
618.7 1 21.7 1:54/1.0 A
5.0 | 2:35/1.0 | (4.6) | (2.6) 1=
1:44/1.0 | 92% | 52% A
1:41/1.0 =~
615 1:3711.0 RS3 I
613.7 4 26.7 1:29/1.0 A 613.7 26.7

QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 3.7
2) FIAD due to boring location in roadway

Boring Terminated at Elevation 613.7 ft in CRYSTALLINE ROCK (META




SINCE

e ® SHEET 5

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB2-A: -Y1- 15+29, 15’ Lt.

Begin Run 1 Begin Run 5
3.7feet R LS EndRun1& 21.7 feet
j “* No Recovery Y Begin Run 2
D > : : 6.7 feet
No Recovélry End Run 5
26.7 feet
0.0 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
S T
11.7 feet
End Run 3
16.7 feet
Begin Run 4 |
16.7 feet
End Run 4
21.7 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
WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW12 STATION 16+22 OFFSET 20 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 642.38 ft TOTAL DEPTH 12.7 ft NORTHING 594,470 EASTING 1,487,966 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW13 STATION 17+26 OFFSET 20ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 643.6 ft TOTAL DEPTH 8.6 ft NORTHING 594,411 EASTING 1,488,054 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 08/24/16

COMP. DATE 08/24/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/23/16

COMP. DATE 08/23/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
645 | 645 |
1 1 | 6436 GROUND SURFACE 0.0
- 642.8 GROUND SURFACE 8}(3) 6427 + 09 - t - ASPHALT 0.9
642 SN E— ) l R . : ASPHALT — T %6 | 28 | 23 oo | M ABC STONE 720
640 1 b3l ABC STONE —=2 | 640 | aa01 T 35 T ==l 640.1 ROADWAY EMBANKMENT 35|
63937 35 ——= 639.3 1 RESIDUAL — 33 T [100/0.3 ~100/0.3 I 1 Gray-Tan-Brown, Silty Fine to Coarse SAND |
T 64 (36/0.2 " J00/0.7%® \ Blaclkr;T_Ign-Brc';wn,kSFnty Fine tSANB ’(\?-2-4) | T | |\ (A24)withTraceMica |
1 S — with Es_:ﬁ% ﬁ;aé%mgg% Ii_" dVica | 1 - WEATHERED ROCK
+ + .. - Gray-Dark Brown (META QUARTZ
635 g - 635 | 6351 T 85 635.1 85|
6343 85 Gray-Brown %fg;%gn QUARTZ 60701 60018 ] fcemo A _| DIORITE)  _ _ _ _ _
T 78 |22/0.1 " 0ti06® N CRYSTALLINE ROCK
T : ' r Gray-Brown (META QUARTZ DIORITE)
1 Boring Terminated with Standard
6302 T 126 - 630.2 12.6] Penetration Test Refusal at Elevation 635.0
60/0.1 60/0.1

CRYSTALLINE ROCK
Black-Dark Gray (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 630.1

ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger refusal at 12.6'
2) FIAD due to boring location in roadway

ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




GEOTECHNICAL BORING REPORT SHEET 7
BORE LOG

NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

WBS 44378.1.D1 | TiP U-5806 | county cABARRUS | GEOLOGIST M. Arnold
SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW14 STATION 18+26 OFFSET 22ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 643.9ft TOTAL DEPTH 13.8 ft NORTHING 594,351 EASTING 1,488,135 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE F&R2175 CVE-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER S. Davis START DATE 08/23/16 COMP. DATE 08/23/16 |SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)T"' v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 7 1001 | No. | /moll ¢ | Eev.m DEPTH (f)
645 |
643.9 GROUND SURFACE 0.0
es0 L oo [ L1 . T T mas gﬁg ASPHALT gg
1 —_— | M LR : -
1 S +3<_) et TR R m5 ABC STONE —
640 | 6404 T 35 — LA 6404 ROADWAY EMBANKMENT .35
T 1100/0.5 100/0.59 y‘é 1 Gray-Brown, Silty Fine to Coarse SAND |
T A R N R, = |_ _ _ _(A24)withTrace Mica _ _ _
I V,ﬁ WEATHERED ROCK
4 [ A A ZZ Black-Gray-Brown (META QUARTZ
635.4 8.5 ¥/
635 =+ 70070.2 100/0.29 :";;Lﬁ DIORITE)
7=
I VA
6304 T 135 = . i
0070, 100/0.3._ B4 630.1 13.8

Boring Terminated at Elevation 630.1 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




GEOTECHNICAL BORING REPORT

BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB2-B STATION 15+84 OFFSET 17 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft NORTHING 594,455 EASTING 1,487,916 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

HAMMER TYPE  Automatic

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 8

WBS 44378.1.D1 | TIP U-5806

| counTY cABARRUS

| GEOLOGIST M. Amold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-B STATION 15+84

OFFSET 17 ft RT ALIGNMENT -Y1-

COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft

NORTHING 594,455 EASTING 1,487,916

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

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

| DRILL METHOD  SPT Core Boring

DRILLER S. Davis START DATE 08/16/16

COMP. DATE 08/17/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/17/16

SURFACE WATER DEPTH N/A

eLev| PRIVE |pepTH| BLOW COUNT BLOWS PER FOOT savp. | /] L CORE SIZE NQ3 TOTALRUN 227 ft
@ | ELEV [Ty 0 - 50 75 100 o] SOIL AND ROCK DESCRIPTION 0N SRILL RON STRATA | T
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /mol| G | EteEv. () DEPTH (ft) ELEV| g gy [DEPTH|RUN | = [Rec. [ Rap | SAMP. [Rec [RaD | o DESCRIPTION AND REMARKS
W1 @ | ®]1® oy | § 1R N DD 6] eevn DEPTH ()
640 630.7 Begin Coring @ 9.0 ft
s oo | e GROL;J\ZB::LRTFACE = 801763071 90 | 27 | 1:36/0.7 | (1.7) | (0.8) 60) | (1.9) 46307 CRYSTALLINE ROCK 90
T 1 13 19 R ST I M 19 6280 T 11.7 1}38/:“-0 63% | 30% 52% | 17% - Gray-Brown, Moderate to Moderately Severe Weathering, Hard to Medium
1 .‘?ZT N R ABC STONE ] : : 1;2? 1-0 R 3 Hard (METADIORITE) with Moderately Close to Very Close Fracture
6362 T 35 ==l ROADWAY EMBANKMENT 35 + S0 o @y - Spacing
635 T 10070 9 100059 Dark Gray-Brown, Silty Fine SAND (A-2-4) 625 T Toano | 82% [ 227 - GSI=35-50
T . with Trace Gravel and Mica -T 1:27/1.0 S
I i WEATHERED ROCK 623.0 T 16.7 1:30/1.0 .
312 T 85 BT - . Dark Gray-Brown (META QUARTZ 85 1 5.0 | 1:46/1.0 | (1.8) | (0.3) T
630 [-B30-7 906001 - 60010 6307\ _ _ ____| DIORITE) _ _ _ _ _ _ /790 1 1:53/1.0 | 36% | 6% B
put 5000 60/0.0 — CRYSTALLINE ROCK 620 4 1:39/1.0 A 192 205
T : SRR T Gray-B METADIORITE 1 1:27/1.0 o1, -
1 - ray-Brown ( ) 618.0 T 21.7 1:29/1.0 (8.6) | (5.3) A White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
1 A 1 5.0 [ 1:51/1.0 | (3.7) | (2.5) RSZ 7% | 47% ?,J!/.e_ Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
1 - 1 1:30/1.0 | 74% | 50% [">"% 1 Spacin
625 £ A 615 T 1:32/1.0 ° ° éj-/e_ RS-4: 22.3-22.6', qu=9,590 psi, GSI=45-60
1 L T 1:25/1.0 =
1 T 613.0 T 26.7 1:37/1.0 a
1 - 1 5.0 | 1:56/1.0 | (4.3) | (2.5) I
T N T 1:15/1.0 | 86% | 50% =
620 1 — 6192 205 610 4 1:25/1.0 ?'J/T_
T < White-Gray (META QUARTZ DIORITE) 6080 T 317 e é,J!/j— 6080 37
(P2 =~ =~ - - - -
T RS-4 p,-‘f o Boring Terminated at Elevation 608.0 ft in CRYSTALLINE ROCK (META
615 I — 7 QUARTZ DIORITE)
o
+ s NOTES:
1 ,,J;f— 1) Auger Refusal at 9.0'
T A 2) FIAD due to boring location in roadway
610 I G
(P2
T A 608.0 31.7

Boring Terminated at Elevation 608.0 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 9.0’
2) FIAD due to boring location in roadway

NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17




Begin Run 1
9.0 feet

Begin Run 2
11.7 feet

CORE PHOTOGRAPHS

'._._‘NoRecov y* o

No Recovery ¥
< »

No Recovery .

N 'End Rund

SCALE IN FEET

WBS No.: 44378.1.D1 TIP No.: U-5806

SINCE

1881

SHEET 9

NCDOT U-5806 Walls, Cabarrus Co., EB2-B: -Y1- 15+84, 17’ Rt.

End Run 3 &

Begin Run 4
21.7 feet

Begin Run 5 : :

End Run 5
31.7 feet

SCALE IN FEET

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion

August 2017
Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW6(1) STATION 16+53 OFFSET 19ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 640.5 ft TOTAL DEPTH 3.5ft NORTHING 594,420 EASTING 1,487,972 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW6(2) STATION 16+57 OFFSET 18 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 640.6 ft TOTAL DEPTH 3.9 ft NORTHING 594,419 EASTING 1,487,976 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft ; . ! NO. Lol 6 | eev. DEPTH (1) M 0.5ft | 0.5ft | 0.5ft ; . ! No. | ol 6
645 645
640 :: GROUND SURFACE 0.0l 640 :: GROUND SURFACE 0.0
6396—F 09 !i ASPHALT 0.9 6397+ 09 | i ASPHALT ?s;
U I I T IO IR AN ABC STONE o S e e e L el I u ABC STONE a—
6371 T 34 L - RESIDUAL : 6371 1 35 | ——_ RESIDUAL __ 35|
6070 1 60/0.1 Black-Tan-Brown, Silty Fine SAND (A-2-4) 0367 A9 160/0.1 5858-3.‘ Brown-Black-Gray, Silty Fine SAND (A-2-4)
with Trace Rock Fragments and Mica 60/0.0 ' with Trace Coarse Sand, Rock Fragments,

CRYSTALLINE ROCK
Gray-Brown (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 637.0
ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:

1) Auger refusal at 3.4'

2) Offset to RW6(2) due to shallow auger
refusal

3) FIAD due to boring location in roadway

and Mica

CRYSTALLINE ROCK
Gray-Brown (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 636.7
ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger refusal at 3.9'
2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 11

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW7 STATION 16+77 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 641.6 ft TOTAL DEPTH 13.6 ft NORTHING 594,418 EASTING 1,488,000 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW8 STATION 17+44 OFFSET 17 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 641.1ft TOTAL DEPTH 13.8 ft NORTHING 594,371 EASTING 1,488,047 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/16/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 08/17/16

COMP. DATE 08/17/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5f | 0.5ft | 0.5t : . ! NO. | Aol 6 | eev. DEPTH (f) () 0.5f | 0.5ft | 0.5t : . ! NO. | voll
645 | 645 |
I [ 6416 GROUND SURFACE 0. I C
cos Fo5 T S 29 641.1 GROUND SURFACE 0.0
640 T 55155 133 . M —35] | 640 | 6402 T 09 T ASPHALT 0.9
48 ABC STONE — 22 [ 20 [ 20 Py M ABC STONE —r:
61l 3s { o Lo g RESIDUAL 40 6276 4 as BN bt S 637.6 RESIDUAL 35
7 AL Yy —— Black-Gray-Brown, Silty Fine to Coarse - - -= e . ——=
1S . - 1000.6® C SAND (A—2-):1) witvr: Tralcg Rlock Fragments 66 [34/0.1 * 100/0.6® Gray-Brown, Silty Fine SAND (A-2-4) with |
635 T T r and Mica 635 T ___ Trace Rock Fragments and Mica |
T — WEATHERED ROCK WEATHERED ROCK
1 s - Black-Tan-Brown (META QUARTZ DIORITE
6331 L B © 100/02® L Red-Brown-Gray (META QUARTZ DIORITE) 6326 + 85 c e ( )
1 . ooro, L 70 [30/0.1 - 100069
630 I r 630 T
<+ - - - - 628.6 13.0
6281 135 r'y CRYSTALLINE ROCK 6276 + 135 Cee 6273 138
60701 60/0.1 4
Dark Gray-Black (META QUARTZ DIORITE) 70070. 100/0.3

Boring Terminated with Standard
Penetration Test Refusal at Elevation 628.0
ft in CRYSTALLINE ROCK (META QUARTZ

DIORITE)

NOTE:
1) FIAD due to boring location in roadway

Boring Terminated at Elevation 627.3 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW9 STATION 17+78 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 642.1 ft TOTAL DEPTH 19.0 ft NORTHING 594,360 EASTING 1,488,082 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW10 STATION 18+52 OFFSET 18 ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 641.7 ft TOTAL DEPTH 13.8 ft NORTHING 594,304 EASTING 1,488,131 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/16/16 COMP. DATE 08/16/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 50 . NO. [/moll G
645 | 645 L
it s T — 1 [ 6421 GROL‘J\ZBSXLRTFACE gg T [ 6417 GROUND SURFACE 0.0
+ A - 6409 1 08 R N R 640.9 ASPHALT 08
23 | 22 | 24 1.9 17
640 I L ¥ M ABC STONE — [ 840 + 21120 | 16 — 36 2ol 6400 ABC STONE —L
6386 + 35 R B NCRERE DUA 6382 T 35 S RESIDUAL
T 25 | 38 | 57 : Tl T e M Brown-Black-Gray, Silty Fine SAND (A-2-4) T 4 3 4 e | Gray-Brown, Silty Fine to Coarse SAND
1 B with Trace Coarse Sand, Rock Fragments, T 1. (A-2-4) with Trace Mica
635 | and Mica 635 )
1 | 1 '
6336 T 85 B D 9.0 6332 T 85 -
ES 22 37 |(63/0.4 B B PR R Srrr - =+ 33 H00/0.9 [ SRR R SRS DRI T ortiad 632.7 9.0
4 - 100/0.9% V2 Brown_‘g;?waiﬁfaéicgumrz T o rov0s® er Gray-T. BWEATFAE';E%EX%Z DIORITE
630 1 o T DIORITE) 630 I R IR I /'_ ray-Tan-Brown ( )
6286 + 135 ez T —=Zh
628 2 135 97 627.9 13.8
T 00704 : + 4N Z
1 © 100/04 =1 100/0. 100/0.38 Boring Terminated at Elevation 627.9 ft in
625 1 . VA WEATHERED ROCK (META QUARTZ
1 =" DIORITE)
6236 + 185 - -
{0070, 100/0.5® =, 623.1 190 NOTE:

Boring Terminated at Elevation 623.1 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway

1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 13

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW11 STATION 18+76 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 642.5 ft TOTAL DEPTH 13.5ft NORTHING 594,299 EASTING 1,488,158 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/15/16

COMP. DATE 08/15/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll 6| ELev.y DEPTH (ft)
645 L
1 GROUND SURFACE 0.0
6417 £ 08 - F - ASPHALT 038
640 T 8192 - g M ABC STONE —
6390 | 35 . D~ RESIDUAL
1 20 31 36 o ®7| - - - - M Brown-Black-Gray, Silty Fine SAND (A-2-4)
41 SN - - - with Trace Mica
635 1 e BN
6340 85 . . N 6340 __  __ __ __ __ _ 85
T 100/0.5 . 100/0.5 WEATHERED ROCK
4 .. Brown-Black-Gray (META QUARTZ
1 .. DIORITE)
630 I
6290 | 135 Py 13.5
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation 629.0
ft on CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 44378.1.D1
TIP NO.: U-5806
COUNTY: Cabarrus
DESCRIPTION: Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion
Geologic Unit Unconfined Young's
Sample #| Boring # | Alignment Station Offset | Depth (ft) Rock Type Map Run Length (in) | Diameter (in) | Weight | Compressive | Modulus, E GSI
Unit RQD (pcf) Strength (psi) (ksi)
RS-3 EB2-A -Y1- 15+29 15'Lt. [ 24.5-24.8 | Meta Quartz Diorite PzZq 52% 3.81 1.77 171.0 4,600 352 45-60
RS-4 EB2-B -Y1- 15+84 17" Rt. | 22.3-22.6 | Meta Quartz Diorite PzZq 50% 3.83 1.77 178.2 9,590 1,373 45-60

Sheet 14



SINCE

SHEET 15
SITE PHOTOGRAPHS

————

L AT TS MSE WALL #2

A TV LI
- e

MSE WALI; #1

f

“"MSE WALL #3

Photograph No. 1: Looking west at —L- (Concord Mills Blvd.) and walls on =Y1- Photograph No. 3: On -Y1- (Kings Grant Pavilion) looking southwest

\

MSEWALL#4 i |\ v i MSE WALL #3

END BENT 1

Photograph No. 2: On —L- (Concord Mills Blvd.) looking northwest Photograph No. 4: Looking northeast towards End Bent 2

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017
MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina
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PROJECT
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

COUNTY _CABARRUS

STATE STATE PROJECT REFERENCE NO.

N.C|  U_5806 1116

PROJECT DESCRIPTION __INTERSECTION OF SR 2894

(CONCORD MILLS BLVD.) AND ENTRANCE NO.1

KINGS GRANT PAVILION

SITE DESCRIPTION MSE RETAINING WALL NO.4 AT

END BENT 2

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 DESICN 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:

L 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 REOUESTED 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. ARNOLD

S. DAVIS

T. SHARPE

INVESTIGATED BY _FER, Inc.
ORAWN BY _I-T. WALKER

CHECKED BY _P-ALTON
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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 NO.

U-5806

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
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

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.

ANGULARITY OF GRAINS

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 IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A 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 REOQUIRED 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 — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
[LASS. 1< 357 PASSING 72000 1> 357 PASSING 72000 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (Cm WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
0P a1l [ &3] a2 a4 [ 45 [ a6 [ A7 | ataz | ads ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. g:‘:ésibﬁgg::gésg::’:- 55; NPT —ANGNON-COAST A FLA CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
(AsS.  [a-1-a[A-1b e A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁl-UNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
e Bocs SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
0000 ~ ~ N
Boge RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
P— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R e - T T O A e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE_OF MATERIAL R ———] SHELL BEOS.ETC. '
h 50 Mx pyel K, WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: e SOILS e ORGANIC MATERIAL B R TR OTHER MATERIAL ROCKS OR CUTS HASSIVE Foct.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TR TRACE OF ORGANIC MATTER 2 - 3% 3- 67 TRACE 1- 10z HAMMER IF CRYSTALLINE. %l-zuTNHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 40 Mx| 41 N |48 Mx[ 41 1n [ 4@ Mx| 410 |48 Mx| 41 iy v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR ” g
Pl 6 Mx N 10 mx[1e mx| 11 |1 | 18 mx 1@ Mk | 1w | 1 LITLE o8 HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROW INEX( @ ° ° 4Mx |8 MK ]12 Mx|16 MX|ND MK ANOINTS 0F Orne GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T o T RE ZONE [LONG WHlCh WWERE HAS BEEN DISPLACENENT OF THE
S0 TYPES [STONE FrAGs, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
* wuoh | creveL, o | TNE SILTY OR CLAYEY SILTY CLAYEY MATTER v_ CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SMND|  CRAVEL AND SN SouLs sous 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
o e e i SeuTcs 20, ot aTen g e ooy gD Skt st Pl WS 0L o DL, S o S s | B e
A5 SUBGRADE EXCELLENT T0 G000 FAIR To PoOR POOR POOR | LNSUITABLE O~ SPRING OR SEEP i EaESh AOCK ER BLOW WS SIG U ENG E FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROUP IS < LL - 30 :PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE CEOLOGIC 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 g
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.
PRIMARY SOIL TYPE CUE‘;;SClTS'}EE%SCYUR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - & BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT N ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 A ARTIFICIAL FILL (4F) OTHER CONE PENETROME TER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST 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 w== = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% 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 (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) vER':As;lFF 15 >ng30 2 >TlJ4 4 *Twpe*® ALLUVIAL SOIL BOUNDARY A INSTALLATION O— SPT N-VALUE ALSO 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 Frrra——
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STO. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD 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 - USED IN THE TOP 3 FEET OF THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE . cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. U 3
BLORY COB) CRo SAND SAND L g 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. SD.) (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 2.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ TFSAlIaIElNDGmi%TlggHSE: ;Eﬂsl:,l:;? ST:M:Rg;lUCSE,TARZEFNESLRATllSU';El:‘;TlR:g?[TN l:;UASUIL
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 0U L LER. usAL uAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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™_ oy 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.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - vOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
" R R ATER T4 VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ol CVET - an SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TBM: BY5-404 METAL SURVEY DISK N: 594,55, E:1,487,930
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 644.32 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ carers eautomatic [ ] ManuaL CLOSE 0.16 T0 1 FOOT VERY THINLY BEDDED .03 - @.I6 FEET O Es:
- DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 9.008 - 0.93 FEET F..A.D.= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 [[] & continuous FLiGHT aucer CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS Cle O INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [ cme-ss0 [] waro Faceo Fincer Bits NO3 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 TVERY LOW TUNG.-CARBIDE INSERTS — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST cosivs [ w/ aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
3 W/ ADV
:PI?I-IER:TI’ELAYST':IEASTlC % giaz:uns Mﬁfég"' [ rost HoLE DicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portasLE HoisT [ icone TSTEEL TEEM | = ap auceR BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG,-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O Ul [] sounoinc roo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

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)

PROJECT REFERENCE NO.

SHEET NO.

U-5806

2A

AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonicelly 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 - o o AS FLYSCH (Marinos. P and Hoek E., 2000)
6] (0] 0 6]
0 C 0 © o
From the lithology, structure and surface o« g “ “ o From a description of the lithology, structure and e | 8&
conditions of the discontinuities, estimate 3 ® 0 2o ac surface conditions (particularly of the bedding - " -85 ¢ 9 ¢
the average value of GSI. Do not try to @ © c = planes), choose @ box 1n the chert. Locate the = . o o = E2 v
be too precise. Quoting a range from 33 D 5 o o= oL position 1n the box that corresponds to the condition ) @ o 0 e Sao 9 ‘jL:
8%13_7 3155 rlr\]lotc,e ';ﬁailst’;lc *;,tht?ln sc-itatmg Ehat Ei £ o e 5. of the discontinuities and estimate the average value S ‘ 5 o S .5 w
© o0- NOe tha e 18b.e does no < . 0 € o €0 of GSI from the contours. Do not attempt to be too a e ® =22 g+ 0o
apply to structurally controlled failures. ] B 5 PG5 ) 0 f 33 to 37 < 2 o 835 5 0
Where weak planar structural planes are 0 o P © o n precise. Quoting a range from o 1s more L o 5 25 6 =% o 58
present 1n an unfavorable orientation z 0 2 EROIY £ realistic than giving GSI = 35. Note that the © c 3 8 = L 0 o8 CE)-_'C_, c
with respect to the excavation face, v - S -Ec . Hoek-Brown criterion does not apply to structurally »w 0 oo 2 L g L0858 n oo
these will dominate the rock mass 5 P o .—-:n(n EE“E’ =3 controlled failures. Where unfavourably oriented 5 D =0 o roght P S c 228
behaviour. The shear strength of surfaces = n E So 98 o g0 continuous weak planar discontinuities are present, —on? o L o E_ o CE) [ o .
1n rocks 'lthatf_arﬁ prone to de'tterloratlon a Y a °3 'C_P'E 'C_g‘ these will dominate the behaviour of the rock mass. == =0 < 572 o 07 =23
as @ result of changes in moisture Z “ + OG- oH* O~ The strength of some rock masses 1s reduced by the Z=® ' o [o) oo o] 1 O
9 y o
content will be reduced 1f water 1s (@) - < oL 0] 00 (@) c o 3 0 ok [3)
present. When working with rocks 1n the o 8-6" o 83 o 8_,‘6 g'g_'_, presence of groundwater and this cen be allowed for (_)2 'g 8 v Dc:) €D oo OB g_cp
feir to very poor categories, a shift to L o 3 s - E)CE)'—:,' o gqa by a slight shift to the right i1n the columns for fair, wiE g o A wo = g&c o SL.C_)
the right may be made tor wet conditions. b O ¢ £9 -521_) 6o o0 poor and very poor conditions. Water pressure does %E’% 0 © M : S e ' oc? e- o®
Water pressure 1s dealt with by effective L > o Q o x 9% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 Qo P XL > g,
stress analysis 5 0 o S35 T e S o5 @ =% usin eﬂgectlve stress analysis ’ A v ik 85 < 0 S28°| Eo%
° o uw o o o <t — O — ~ L L) — . — L Cc [0} — L I A~
%) > > O a Lo A wnzo >0z d 4 "ot >3 O o (.- A wow- | >0%
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intect
/ rock specimens or massive 1n 90 A. 7hick bedded, very blocky sondstore
P f N/A N/A "\ 7ke effect of pelitic cootings on the bedding 70
situ rock with few WIde]":] spaced plones 1s minimized by the conlinement of A
discontinuities $ K% the rock moss. In skallow tunnels or slopes
O 80 ~ .\ these bedding plones may couse structurelly
L - controlled instobility. 60
BLOCKY - well interlocked un- o
disturbed rock mass consistin ¢ 70 /
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorn-  [BEFZA C. Sonc- D. S1/zstone E. #ook 50
60 stone mth |22 ‘g stone oand or silty shole s1/tstone
L A A e
o = thin 1nter- %f/') s1ltstone with sand- or cloysy B C E
Jayers of "&/é% i simrlor stone layers % shale with
VERY BLOCKY - interlocked, %) AN silestone {%ﬂ omounts sandstone
partially disturbed mass with =z 50 LAY 2K 2 foyers 40
multi-faceted angular blocks X /
formed by 4 or more joint sets o
—
o 40 3 /
Ll C,D,E, and G - may be more or F. /e /ly clefe
BLOCKY/DISTURBED/SEAMY - = less folded then 1llustrated but l,,:;i?:/;’f;}‘ﬁd/‘r/bﬁed 30
zZ
H folded with angular blocks = this does not change the strength. sheared cleyey shole or siltstone F
formed by many 1ntersecting Tectonic deformation, faulting and with broken ond deformed
discontinuity sets. Persistence 2 30 loss of continuity moves these | sondstone layers forming on
of bedding planes or schistosity 5 J cotegories to F and H. G olnost chaotic structure 20
<
/
L
DISINTEGRATED - poorly i1nter- ) /
locked, heaVI]":] broken rock mass g 20 4 G. Undisturbed silty W) H. 7ectorucally deformed siley
with mixture of angU]'ar and  or clayey shale with : # or cloyey shale forming o 10
rounded rock pieces or without o Few very £ Q| chootic structure wrth pockets H
thin sandstone loyers I of cloy. 7hin loyers of
7 )| sondstone ore tronsformed
10 mnto small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak schistosity or shear planes —F&> Means deformation after tectonic disturbance
DATE1 8-19-16
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NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 4

WBS 44378.1.D1 | IP U-5806

| coUNTY cABARRUS

| GEoLOGIST M. Amold

WBS 44378.1.D1 | IP U-5806

| coUNTY cABARRUS

| GEoLOGIST M. Amold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-B STATION 15+84

OFFSET 17 ft RT

ALIGNMENT -Y1-

COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft

NORTHING 594,455

EASTING 1,487,916

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

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-B STATION 15+84

OFFSET 17 ft RT

ALIGNMENT -Y1-

COLLARELEV. 639.7 ft TOTAL DEPTH 31.7 ft

NORTHING 594,455

EASTING 1,487,916

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

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/17/16

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 08/16/16

COMP. DATE 08/17/16

SURFACE WATER DEPTH N/A

eLev| 2RVE Ipgpry|  BLOW COUNT BLOWS PER FOOT savp. (¢ s SOIL AND ROCK DESCRIPTION CORE SIZE NQ3 TOTALRUN 22.7 ft
(ft) (f) | o5t | 0.5t | 0.5 | |0 25 50 75 100( | NoO. RUN DRILL RUN STRATA
@ : : : e CEFTH® BV ELev [PERTHIRUN | RaTe [REC.TRQD'| SAWP. I'REC. | RaD DESCRIPTION AND REMARKS
(® (ft) @ ] @ (Min/ft) (%) (%) : (%) (%) ELEV. (it) DEPTH (ft)
640 GROUND SURFACE 0.0 630.7 Begin Coring @ 9.0 ft
cane 105 T ASPHALT 05 830 6307 90 | 27 T R CE) (6.0) | (1.9 gq_ 630.7 CRYSTALLINE ROCK 9.0
1 12 13 19 .. M 19 T : 1 63% | 30% 52% | 17% V. =1~ Gray-Brown, Moderate to Moderately Severe Weathering, Hard to Medium
T A B I ABC STONE / 6280 § 117 1:05/1.0 ] Hard (METADIORITE) with Moderately Close to Very Close Fracture
6362 T 35 s S ROADWAY EMBANKMENT 35 T 50 | 1:411.0 | (3.1) | (1.1) S Spacing
635 T 10070 5 1001059 Dark Gray-Brown, Silty Fine SAND (A-2-4) 1 1:13/1.0 | 62% | 22% &) GSI=35-50
T o with Trace Gravel and Mica 625 4 12%:“ 8 ’,‘l’é_
I Derk Cragy o (META QUARTZ 6230 | 167 1:30/1.0 T
6312 T 85 Tt ark Gray- 'B)I"C")"R(ITE) 85| T 5.0 | 1:46/1.0 | (1.8) | (0.3) a5
630 [6307 390 160/0.1 “ceo0®| | e n_____ DIORNE)____ /90 T 1:53/1.0 | 36% | 6% Yyl
T e ray-Brown T 1:27/1.0 AR ]
T 618.0 | 21.7 1:29/1.0 (8.6) | (5.3) KA White-Gray, Very Slight to Moderate Weathering, Very Hard to Moderately
T 1 5.0 [ 1:51/1.0 | (3.7) | (2.5) RS 7% | 47% %_ Hard (META QUARTZ DIORITE) with Moderately Close to Close Fracture
625 T T 1:3011.0 | 74% | 50% - = Spacing
T 615 I 1:32/1.0 ’ ’ g,'.ré_ RS-4: 22.3-22.6', qu=9,590 psi, GSI=45-60
T 6130 1 267 1:25/1.0 2
1 . . 1:37/1.0 A
T T 50 | 1:56/1.0 | (4.3) | (2.5) ’T‘I'/T_
620 1 I 1:1511.0 | 86% | 50% A
T 20.5 610 4 1:25/1.0 ""/7_
1 <i White-Gray (META QUARTZ DIORITE) 6080+ 517 1:;%1.8 A . i
(P2 . . N R K / X .
I \RS-4 Vu’/'f i Boring Terminated at Elevation 608.0 ft in CRYSTALLINE ROCK (META
615 T I QUARTZ DIORITE
1 /_
2
I 2 NOTES:
T ,o,';/’ - 1) Auger Refusal at 9.0'
1 %_ 2) FIAD due to boring location in roadway
610 I =
(P2
T A 608.0 31.7

Boring Terminated at Elevation 608.0 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 9.0’
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17




Begin Run 1
9.0 feet

Begin Run 2
11.7 feet

CORE PHOTOGRAPHS

'._._‘NoRecov y* o

No Recovery ¥
< »

No Recovery .

N 'End Rund

SCALE IN FEET

WBS No.: 44378.1.D1 TIP No.: U-5806

SINCE

1881

SHEET 5

NCDOT U-5806 Walls, Cabarrus Co., EB2-B: -Y1- 15+84, 17’ Rt.

End Run 3 &

Begin Run 4
21.7 feet

Begin Run 5 : :

End Run 5
31.7 feet

SCALE IN FEET

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion

August 2017
Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW6(1) STATION 16+53 OFFSET 19ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 640.5 ft TOTAL DEPTH 3.5ft NORTHING 594,420 EASTING 1,487,972 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW6(2) STATION 16+57 OFFSET 18 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 640.6 ft TOTAL DEPTH 3.9 ft NORTHING 594,419 EASTING 1,487,976 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft ; . ! NO. Lol 6 | eev. DEPTH (1) M 0.5ft | 0.5ft | 0.5ft ; . ! No. | ol 6
645 645
640 :: GROUND SURFACE 0.0l 640 :: GROUND SURFACE 0.0
6396—F 09 !i ASPHALT 0.9 6397+ 09 | i ASPHALT ?s;
U I I T IO IR AN ABC STONE o S e e e L el I u ABC STONE a—
6371 T 34 L - RESIDUAL : 6371 1 35 | ——_ RESIDUAL __ 35|
6070 1 60/0.1 Black-Tan-Brown, Silty Fine SAND (A-2-4) 0367 A9 160/0.1 5858-3.‘ Brown-Black-Gray, Silty Fine SAND (A-2-4)
with Trace Rock Fragments and Mica 60/0.0 ' with Trace Coarse Sand, Rock Fragments,

CRYSTALLINE ROCK
Gray-Brown (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 637.0
ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:

1) Auger refusal at 3.4'

2) Offset to RW6(2) due to shallow auger
refusal

3) FIAD due to boring location in roadway

and Mica

CRYSTALLINE ROCK
Gray-Brown (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 636.7
ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger refusal at 3.9'
2) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW7 STATION 16+77 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 641.6 ft TOTAL DEPTH 13.6 ft NORTHING 594,418 EASTING 1,488,000 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW8 STATION 17+44 OFFSET 17 ft RT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 641.1ft TOTAL DEPTH 13.8 ft NORTHING 594,371 EASTING 1,488,047 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/16/16 COMP. DATE 08/16/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
645 | 645 |
I [ 6416 GROUND SURFACE 0. I C
6408 £ 08 R R ASPHALT 0B 641.1 GROUND SURFACE 0.0
640 T 55155 133 . M —35] | 640 | 6402 T 09 T ASPHALT 0.9
48 ABC STONE — 22 [ 20 [ 20 Py M ABC STONE —r:
X I N N S D DD D RESIDUAL 20 U R et 6376  ESHUAL 25
7 AL Yy —— Black-Gray-Brown, Silty Fine to Coarse - - -= e . ——=
+ S N R T Y - SAND (A—2-}:l)witvr: % oo Rock Fragments 66 134/0.1 " 100069 Gray-Brown, Silty Fine SAND (A-2-4) with |
635 T C - and Mica 635 o | _ _ Trace Rock Fragments and Mica_ __ |
T L N WEATHERED ROCK WEATHERED ROCK
6331 1 85 ) s i Red-Brown-Gray (META QUARTZ DIORITE) S P T Black-Tan-Brown (META QUARTZ DIORITE)
100/0.2 100/0.2 y
1 . ooro, L 70 [30/0.1 - 100069
630 I r 630 T
<+ - - - - 628.6 13.0
6281 1 135 r'y CRYSTALLINE ROCK 6276 + 135 ce 6273 138
60701 60/0.1 4
Dark Gray-Black (META QUARTZ DIORITE) 70070. 100/0.3

Boring Terminated with Standard
Penetration Test Refusal at Elevation 628.0
ft in CRYSTALLINE ROCK (META QUARTZ

DIORITE)

NOTE:
1) FIAD due to boring location in roadway

Boring Terminated at Elevation 627.3 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW9 STATION 17+78 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 642.1 ft TOTAL DEPTH 19.0 ft NORTHING 594,360 EASTING 1,488,082 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW10 STATION 18+52 OFFSET 18 ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 641.7 ft TOTAL DEPTH 13.8 ft NORTHING 594,304 EASTING 1,488,131 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/16/16 COMP. DATE 08/16/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/17/16 COMP. DATE 08/17/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 50 . NO. [/moll G
645 | 645 L
it s T — 1 [ 6421 GROL‘J\ZBSXLRTFACE gg T [ 6417 GROUND SURFACE 0.0
+ A - 6409 1 08 R N R 640.9 ASPHALT 08
23 | 22 | 24 1.9 17
640 I L ¥ M ABC STONE — [ 840 + 21120 | 16 — 36 2ol 6400 ABC STONE —L
6386 + 35 R B NCRERE DUA 6382 T 35 S RESIDUAL
T 25 | 38 | 57 : Tl T e M Brown-Black-Gray, Silty Fine SAND (A-2-4) T 4 3 4 e | Gray-Brown, Silty Fine to Coarse SAND
1 B with Trace Coarse Sand, Rock Fragments, T 1. (A-2-4) with Trace Mica
635 | and Mica 635 )
1 | 1 '
6336 T 85 B D 9.0 6332 T 85 -
ES 22 37 |(63/0.4 B B PR R Srrr - =+ 33 H00/0.9 [ SRR R SRS DRI T ortiad 632.7 9.0
4 - 100/0.9% V2 Brown_‘g;?waiﬁfaéicgumrz T o rov0s® er Gray-T. BWEATFAE';E%EX%Z DIORITE
630 1 o T DIORITE) 630 I R IR I /'_ ray-Tan-Brown ( )
6286 + 135 ez T —=Zh
628 2 135 97 627.9 13.8
T 00704 : + 4N Z
1 © 100/04 =1 100/0. 100/0.38 Boring Terminated at Elevation 627.9 ft in
625 1 . VA WEATHERED ROCK (META QUARTZ
1 =" DIORITE)
6236 + 185 - -
{0070, 100/0.5® =, 623.1 190 NOTE:

Boring Terminated at Elevation 623.1 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway

1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 9

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW11 STATION 18+76 OFFSET 5ftRT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 642.5 ft TOTAL DEPTH 13.5ft NORTHING 594,299 EASTING 1,488,158 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/15/16

COMP. DATE 08/15/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll ¢ | Elev.m DEPTH (ft)
645 -
1 L 6425 GROUND SURFACE 0.0
6417 + 08 - 6417 ASPHALT 0.8
60 1 18 | 19 | 20 .. M 640.7 ABC STONE —
6390 | 35 ~ . . RESIDUAL
1 20 31 36 o ®7| - - - - M Brown-Black-Gray, Silty Fine SAND (A-2-4)
41 N N with Trace Mica
635 I SO
6340 | 85 N 60 _ _ _ _ _ __ . _ __ ___ 85
T 100/0.5 . 100/0.5 WEATHERED ROCK
4 .. Brown-Black-Gray (META QUARTZ
1 L. DIORITE)
630 T
6200 | 135 ‘_ 629.0 13.5
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation 629.0
ft on CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. EB2-A STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 6404 ft TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873 24 HR. FIAD

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 10

WBS 44378.1.D1

| TiP U-5806 | county caBARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION

Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion

BORING NO. EB2-A

STATION 15+29 OFFSET 15ftLT ALIGNMENT -Y1-

COLLARELEV. 640

A4 ft TOTAL DEPTH 26.7 ft NORTHING 594,501 EASTING 1,487,873

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

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

| DRILL METHOD  SPT Core Boring HAMMER TYPE  Autoratic

DRILLER S. Davis

START DATE 08/17/16 COMP. DATE 08/18/16 | SURFACE WATER DEPTH N/A

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016

DRILL METHOD  SPT Core Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/17/16 COMP. DATE 08/18/16

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5 | 0.5ft : ! f NO. |/moll 6 | ELev. DEPTH (f)
645 |
640 + L 640.4 GROUND SURFACE 0.0
6395-F 09 i 639.5 ASPHALT 0.9
i wpimye ) . Mo e — ABC STONE —
636.9 | 35 - == =9 P ey ROADWAY EMBANKMENT :
6367 N—37160/0.0 28;8-8 23 Gray-Brown, Silty Fine to Coarse SAND
635 60/0.0 : ﬁ_ (A-2-4) with Trace Gravel and Mica
= CRYSTALLINE ROCK
;(J/?( Dark Gray-Brown (META QUARTZ
7 DIORITE)
630 o
7
1~
'./"f‘
1~
625 <
1~
1~
=
620 s
7
1~
'./"f‘
1~
615 <
RS-3 7
L 6137 26.7

Boring Terminated at Elevation 613.7 ft in
CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger Refusal at 3.7'
2) FIAD due to boring location in roadway

NCDOT CORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

CORE SIZE NQ3 TOTAL RUN 23.0 ft
RUN DRILL RUN STRATA | |
| BV (PRI R | RaTE [RES [ REP| SET [RES [ R o DESCRIPTION AND REMARKS
(ft) Minfft) | % | % : % | % |G| ELEV. () DEPTH (ft
636.7 Begin Coring @ 3.7 ft
635 636.7 1 3.7 | 3.0 | 1:44/1.0 | (1.2) | (0.0) (16.8)[ (8.0) B2 6367 CRYSTALLINE ROCK 37
— 1:05/1.0 | 40% | 0% 73% | 35% 7;9 Dark Gray-Brown, Slight to Moderately Severe Weathering, Hard to Medium
633.7 4 6.7 1:11/1.0 =~ Hard, (META QUARTZ DIORITE) with Moderately Close to Close Fracture
50 | 2:2111.0 | (2.2) | (0.0) r A4 Spacing
1:39/1.0 | 44% | 0% = RS-3: 24.5'-24.8', qu=4,600 psi, GS|=45-60
630 1:27/1.0 A
1:49/1.0 =,
628.7 L 11.7 1:26/1.0 e
5.0 | 1:4911.0 | 4.5) | (2.1) =
1:13/1.0 | 90% | 42% Iz
625 127110 -
1:26/1.0 A
623.7 | 16.7 2:37/1.0 ~
50 | 1:41/1.0 | (4.3) | (3.3) A4
1:44/1.0 | 86% | 66% =~
1:40/1.0 2
620 1:36/1.0 -
618.7 1 21.7 1:54/1.0 4
5.0 | 2:35/1.0 | (4.6) | (2.6) 1=
1:44/1.0 | 92% | 52% A
1:41/1.0 =
615 1:37/1.0 RS-3 I
613.7 L 26.7 1:29/1.0 A 6137 26.7

QUARTZ DIORITE)

NOTES:
1) Auger Refusal at 3.7
2) FIAD due to boring location in roadway

Boring Terminated at Elevation 613.7 ft in CRYSTALLINE ROCK (META




SINCE

e ® SHEET 11

CORE PHOTOGRAPHS: NCDOT U-5806 Walls, Cabarrus Co., EB2-A: -Y1- 15+29, 15’ Lt.

Begin Run 1 = No Recovery Begin Run 5
3.7 feet i g i e EndRun1& 21.7 feet
") Begin Run 2
: 6.7 feet
End Run 5
26.7 feet
0.0 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
S e
11.7 feet
End Run 3
16.7 feet
Begin Run 4 |
16.7 feet
End Run 4
21.7 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
WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017

MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW12 STATION 16+22 OFFSET 20 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLARELEV. 642.38 ft TOTAL DEPTH 12.7 ft NORTHING 594,470 EASTING 1,487,966 24 HR. FIAD

WBS 44378.1.D1 TIP U-5806 COUNTY CABARRUS GEOLOGIST M. Arnold

SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW13 STATION 17+26 OFFSET 20ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 643.6 ft TOTAL DEPTH 8.6 ft NORTHING 594,411 EASTING 1,488,054 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autonatic

DRILLER S. Davis START DATE 08/24/16 COMP. DATE 08/24/16 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/23/16 COMP. DATE 08/23/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
645 | 645 |
T 1 L 6436 GROUND SURFACE 0.0
- 642.8 GROUND SURFACE 8}(3) 6427 + 09 - - - t N ASPHALT 0.9
642 S N — T l N T Ny : ASPHALT — T 26 | 28 | 23 s | M ABC STONE 20
640 I Bkt Dt R ABC STONE =7 | 640 | aa01 T 35 I R Rt 6401 ROADWAY EMBANKMENT 35|
63937 35 ——= 639.3 1 RESIDUAL — 33 T [100/0.3 ~100/0.3 I 1 Gray-Tan-Brown, Silty Fine to Coarse SAND |
T 64 (36/0.2 " J00/0.7%® \ Blaclkr;T_Ign-Brc';wn,kSFnty Fine tSANB ’(\?-2-4) | T | |\ (A24)withTraceMica |
1 . _ Wwith Es_:ﬁ% ﬁ;aé%mgg% Ii_" dMica | 1 L WEATHERED ROCK
1 1S - - - Gray-Dark Brown (META QUARTZ
635 X ¥ 635 | 6351 | 85 635.1 85|
6343 85 Gray-Brown %fg;%gn QUARTZ 50701 60019 1 FcemoA\ _ _ _ ___| DIORITE) _ _ _ _ _
+ 78 [22/0.1 * 100/06® = CRYSTALLINE ROCK
T . : - Gray-Brown (META QUARTZ DIORITE)
I Boring Terminated with Standard
6302 | 126 - 630.2 12.6] Penetration Test Refusal at Elevation 635.0
6070 1 60/0.1

CRYSTALLINE ROCK
Black-Dark Gray (META QUARTZ DIORITE)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 630.1

ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTES:
1) Auger refusal at 12.6'
2) FIAD due to boring location in roadway

ft in CRYSTALLINE ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




NCDOT BORE DOUBLE U5806_GEO_BH_WALL - MSE.GPJ NC_DOT.GDT 8/4/17

GEOTECHNICAL BORING REPORT SHEET 13
BORE LOG

WBS 44378.1.D1 | TIP U-5806 | COUNTY CABARRUS | GEOLOGIST M. Arnold
SITE DESCRIPTION MSE Walls at Intersection of SR 2894 (Concord Mills Blvd.) and Entrance No. 1 Kings Grant Pavilion GROUND WTR (ft)
BORING NO. RW14 STATION 18+26 OFFSET 22 ftLT ALIGNMENT -Y1- 0 HR. Dry
COLLAR ELEV. 643.9ft TOTAL DEPTH 13.8 ft NORTHING 594,351 EASTING 1,488,135 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE F&R2175 CME-55 86% 02/16/2016 | DRILL METHOD H.S. Augers HAMMER TYPE  Autormatic
DRILLER S. Davis START DATE 08/23/16 COMP. DATE 08/23/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(th’)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 5 190 | NO. | /moi] G | Etev. DEPTH (ft
645 L
643.9 GROUND SURFACE 0.0
6430 | 09 A T 643.0 ASPHALT 09
1 N L L N O I i I I M E 6419 ABC STONE 20
640 6404 T 35 S R I .§ 6404 ROADWAY EMBANKMENT 35
=+ 0070 5 100/0.59 % “1  Gray-Brown, Silty Fine to Coarse SAND |
1 A I A A ] |_ _ _ _(A2A4)with TraceMica _ _ __ |
T é WEATHERED ROCK
1S R %2 Black-Gray-Brown (META QUARTZ
6354 85 Y
835 - 100/0.2 100/0.29 g DIORITE)
6304 T 135 ST ST T T ] X :
10070 100/0-3._ Kz 630.1 13.8

Boring Terminated at Elevation 630.1 ft in
WEATHERED ROCK (META QUARTZ
DIORITE)

NOTE:
1) FIAD due to boring location in roadway




LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 44378.1.D1
TIP NO.: U-5806
COUNTY: Cabarrus
DESCRIPTION: Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion
Geologic Unit Unconfined Young's
Sample #| Boring # | Alignment Station Offset | Depth (ft) Rock Type Map Run Length (in) | Diameter (in) | Weight | Compressive | Modulus, E GSI
Unit RQD (pcf) Strength (psi) (ksi)
RS-3 EB2-A -Y1- 15+29 15'Lt. [ 24.5-24.8 | Meta Quartz Diorite PzZq 52% 3.81 1.77 171.0 4,600 352 45-60
RS-4 EB2-B -Y1- 15+84 17" Rt. | 22.3-22.6 | Meta Quartz Diorite PzZq 50% 3.83 1.77 178.2 9,590 1,373 45-60
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Photograph No. 1: Looking west at —L- (Concord Mills Blvd.) and walls on =Y1- Photograph No. 3: On -Y1- (Kings Grant Pavilion) looking southwest
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END BENT 1

Photograph No. 2: On —L- (Concord Mills Blvd.) looking northwest Photograph No. 4: Looking northeast towards End Bent 2

WBS No.: 44378.1.D1 TIP No.: U-5806 August 2017
MSE Walls at Intersection of SR 2894 (Concord Mills Blvd) and Entrance No. 1 Kings Grant Pavilion Cabarrus County, North Carolina



