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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

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

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

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

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY 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:

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

B-5717

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

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

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

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

GAP-GRADED - INDICATES

A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

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

THE ANGULARITY

OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
swBIL  Bogodbogegiiit SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6855585885 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
No (s M PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 -
w _ ~ Lo wn| a4 x| ot o] 40 x| 1 e a0 w| a1 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. | 15 pipecTion (@IP AZIMUTHI- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR " . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx | i mn | I Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) AMx | 8 MX |12 MX|16 MX|NO MX AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os‘:m:z;nspans ARE DULL AND IJI:‘-CELLI?[RED. SOMEF S:ORW cn;Av; RDCKM::: PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | UNSUITRBLE O SPRING OR SEEP DL SOUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRVATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN Tre
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCI INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
A UNSUITABLE WASTE *s ACCEPTABLE,BUT NOT TO BE
OPENING (MM) 476 2000 0.42 025 0.075 0.053 e e B ey B | ero 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
COARSE FINE 333‘@';@& N :ggtgﬁﬁ;‘g%éggggﬂg“’?bcK EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
B e e R SAND SAND o il MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE 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.
 SATURATED - N VERY WET. USUA OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
S aaTED e T LY e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
JouID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
bl e el FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-3: STA. 29+63.74, N 839124.40I0, E_1781313.8740
POp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 715.91 FEET
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
B B REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET F.A.D = FILLED IMMEDIATELY AFTER DRILLING
DRY - ATTAIN OPTIMUM MOISTURE ] cess [] & contnuous FLIGHT auceR CORE 126+ THINLY LAMINATED < 2.008 FEET
PLASTICITY 8" HOLLOW AUGERS D_B D'“ INDURATION
LASTICITY INDEX (P11 DRY STRENGTH CME-550 HARD FACED FINGER BITS [X]-4Na FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST cosms [] v covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT TRICONE 2 1576 *STEEL TEETH | [ s aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR . R
O mene ___ne-co. | [ somng oo
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES

FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 - i 3 AS FLYSCH (Marinos. P and Hoek E., 2000)
0 0 0 0
0 c 0 0 o
From the lithology, structure and surface « a o« " « a From a description of the lithology, structure and 0 ) $&
conditions of the discontinuities, estimate 35 © 2 2o ac surface conditions (particularly of the bedding o o 285 cOc
the average value of GSI. Do not try to ” 0 c = planes), choose a box 1n the chart. Locate the —~ P 0 0 = E— _&JL._E
be too precise. Quoting a range from 33 8 8 o 8: BC position 1n the box that corresponds to the condition 4 o o 9 E’ 88‘1 © BC
to 37 1s more realistic than stating that < < e Lo < of the discontinuities and estimate the average value § < 5 o 5 _§ i
GSI = 35. Note that the table does not [0} o 0 IS = “ o el w5 o5
c - C €0 of GSI from the contours. Do not attempt to be too o = 7 o * 90
apply to structurally controlled failures. ] o < D05 ) e 0 oy ~C S0
Where weok planar structural planes ore 0 o P 0 0o | precise. Quoting a range from 33 to 37 1s more L oo g = 25 Q=% 250
present 1n an unfavorable orientation 2 ° 0 ES &3 =C realistic than giving GSI = 35. Note that the © c 3 2 T‘T 2 o o 8= 8-5 c
with respect to the excavation face v c ) -E ¢ P Hoek-Brown criterion does not apply to structurally w DO o o 0 g oY » 0o
these will dominate the rock mass g ;' 0 _G.ZJ“W The =3 controlled failures. Where unfavourably oriented 5 0 7P _E"' 95 ‘ng 228
behaviour. The shear strength of surfaces - @ z 20 98 o 9o continuous weak planar discontinuities are present, Eon & L w EO ° 53 & »°
In rocks that are prone to deterioration o < o °% <= < these will dominate the behaviour of the rock mass. ow = _ - £ w " =z
as a result of changes 1n moisture = o« 2 O SPe 5.0 >3 < 2 C 5,0
0 — The strength of some rock masses 1s reduced by the = "o o 0 © =l !
content will be reduced 1f water 1s (@) e -8_' O & 0@ 00 ¢ 4 d h be allowod f o5 % o 3 0 L 0§ Zo0
present. When working with rocks 1n the e 8o = 2o Yao ET, presence of groundwater and this can e allowed for - g« ) €O oo 9| B,
foir to very poor categories, a shift to w o 3 i - gg—j‘ o 0« by a slight shift to the right in the columns for faur, Wi g o o » o > Q%C O 5«
the right may be made for wet conditions. % o’ _c'% So 00 g‘ a 59 poor and very poor conditions. Water pressure does %E’% o o *6 ! 8 ! _EI:J "5 EGEJ o _08
Water pressure 1s dealt with by effective L > o o o x 0% cX_0 > X not change the value of GSI and 1t 1s dealt with b Lo 9 > 0 oy o P xcXPon| >
N ) o o O ¢ ol oS 05 e 05 e \ Y R0 o o< Lo ©9o0o | x3I5
stress analysis. ) o O 0o I e oot wo*h using eftective stress analysis. i P Ll O < 0 O S0¢ w ==
%) > > o n Lo awnzo S0n= 9 J oo S o 0 w o= a v 0u >0z
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intoct /
A, /hick bedded, very blocky sondstone
rock Specimens or massive 1N 90 N/A N/A The effect of pelrtic cootings on the bedding 70
situ rock with few WldelH spaced / - plones 1s miumized by the confinement of A
discontinuities ﬁ N the rock mass, In shollow turnels or slopes
O 80 "] these bedding planes moy cause structurally
| = controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
intersecting discontinuity sets i B. Sonc- 'r/,;/;j:‘ C. Sond- D. 51/¢stone 9///7///”{;/’/,; E. Heok 50
60 stone with A stone ord or silty shale | Y PA si/tstone
= 1 4’44 ///7/‘
o thin inter- %f////él_ s1/tstore with sand- ;/47}///'¢ or cloyey B C D E
B loyers of | ‘% 1 similor stone Joyers g;//' /4 shole wrth
VERY BLOCKY 1interlocked, [} s1/ts tone oA amounts P /¢% sonds tone
partially disturbed mass with =z 50 23 L LD fsyer-5 40
multi-faceted angular blocks 3 /
formed by 4 or more joint sets o
2 /
Y
g TUR aM E:J 40 C.D.E.and G - may be more or |V F. Jectonically deformed,
BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but ) intensively foldeds/faulted, 30
p 4
1, folded with angular blocks = this does not change the strength. sheared cloyey shole or siltstone =
AN formed by many intersecting o Tectonic deformation, faulting and | with broken ond deformed
(] discontinuity sets. Persistence = 30 loss of continuity moves these 7| soncstone layers formng on
v of bedding planes or schistosity 5 Y. categories to F and H. olmost chootic structure 20
<
/
ui
DISINTEGRATED - poorly inter- 5 /
locked, heaVIIH broken rock mass g 20 2522 G thoisturbed silty { W) W, 7ectoricelly deformed silty
with mixture of angular and ?’///:f/ﬁ?é or clayey shale wrth ;//// )| or cloyey shole forming o 10
rounded rock pleces —,:/4//,% or without a few very / /////g chootic structure with pockets H
f::é% thin sondstone layers 7 ///4’/% of cloy. Thin loyers of
7 %%’@;f&: / /g"! f //} sandstone are tronsformed
10 S U 1to small rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlstosrtg or shear planes — &> Meoans deformation after tectonic disturbance
DATE: 8-13-16
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: : : : : : : : : : 0 20 20 PROJECT REFERENCE NO. | SHEET NO.
740 T TETEE. SRR EETETE FETEEENRE PR T ERRRTE TR TR TE S T EETRTE. R EEEEET FETTE PR S ERTTRTEE e = — B-5717 4
! : ! ! ! ! ! ! ! ! FEET
PROFILE BORINGS PROJECTED
VE = 21 ALONG -L-
T30 EBI-C EBL-C4 . AU BIE ... . .B2E ... .BB2C2  EB2CI . 730..
20+02 20+06 ; : 20+ 65 : ; ; ; 21+ 64 ; ; L 22+26 22+44
4£LT 2°RT 18’ RT 18’ RT 4’ RT ‘5’ LT
3 3 RS-7
720 SUUTS S S S SO SO S O SO SRS SO USRS 720
---------------- ENENR— B - i E R
Roadway E mbonkmenr @_:Z:t: Gray :\ EE @ :
(BY—NN fo ™ - -
710 ° nd Brown 60/0. lET\ t\ ,,,,,,,,,,, L N e et N o _@/ ,,,,,,,,,,,,,, 710..
Tan—Brown, Soft o FIAD|-R Wedium Sf/ff S~ e mmdmo SN : )
Silty CLAY with Some Gravel, ts_@ Wef - f“' - : TTIN // : §
EBI-C Refused on Rip Rap, |-N Aluial: | N J/Allwial: §@ |
Boulder,and/or Concrefe . —K3 | . < Sity & N |
- ; ; ity § CLAY with:. ;
| — : § @S ﬁGray and Brown fo : AN ‘ § TN |
700 NS ot fo SHFF, Silty: . . A NS U S 1 ‘ N §—@MO!$?‘IO ,,,,,,,,,, 700..
| R Orange=Brown, o R | Waz‘er Surface: 04/ 2021 3 3 ; N N 3
\ ‘ - :’ - ‘ A y ! @—— v LT~ . 3 Q o miak
§ CLAY’,,f” ! ! e Ve ! o4s21 ! ! T~
N | e | | | N
® T ——_ Allwvial | | | B ®—
- —— :- Brown and Gray, Very Loose to Medium Dense Silty Coar$e to Fine SAND Wet to Safurared : —@ 690
7,@ : L= <:Wwﬂj——:—::::::::::__lw _::::::====— , :
7 : 77 =/// -~/ S ~///~ €b) ‘
/ T T = / : =7 ~///‘ = N4 ) N .:.00/0 = . Foid ;
@y =7 3 ; ‘ == =Ry e o= =77 =7 =T B T ey,
: : : ‘ Crystalllne Rock. : " B REC=00% : :
‘ . 7 ROD=10% :
: : : : : : . Dark Gray, S//ghr/y fo Ver: Sllghr/y Weafhered % Hard, MET AMORPHOSED D/OR/TE : : : :
680 """"""""" """"""""" """"""""" """"""""" ____________V_wh__egl_ciofe_r_o_C/_O{e_ ‘:féf F_rgciufe_§eaglllglgsz_5_0:6_o_______ """"""""" """"""""" """"""" 680
Crystalline Rock: & ropey” B | |
Grdy and White, F /’ésh Very Hard, MET AMORPHOSED GRAN/TC ROCK ‘ : : 1
. . . . . . . . RS-7 . . . . .
"670"""""‘; """"""""" e e o T Wifh'ModeraTely"C/ose'fo"W/"de""}' "éé&'_'g;""'Fr’dc’fure'Spdclng'6‘5780—90'"'*; """"""""" i P 67'0}"
: : : : : | Rop=50% : : : :
860 S S e S O P S S .RoadwayEmbankment Tan- BrownfoBrown to.Dark. Gray, Medlum - SHT. fo SHET, Sty CLAY, .660..
: : : : : : : : : Moist to Wet :
NOTE: Zone of Clayey Coarse to Fine SAND with Concrere Pleces
from : 30’7‘0 50 in EBZ—CZ ;
: : : : : : : : : . Residual Gray w/rh White, Medlum Dense fo Very Dense, Silty Coarse fo Fine SAND Saturated ‘
650 SRUTTT SO AT AT U PR TS SUUREURURR SRR ST R SR S R USRS 650. .
- GROUNDLINE TAKEN FROM 400109400121 2021 B-5717 S BUFFALO CK SR4240 dgn” FILE . : : @ Cry.sralline Rock: Gray and White, Moderately to: S//ghr/y Weathered, Hard o Very Hard, :
- PROVIDED BY NCDOT DATED 30052021 | | § § ‘ § MET AMORPHOSED GRANITIC ROCK with Very Close to Close F raciure

_ INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH | | | Spacing, GS/= 50-60
. PROJECTED ONTO THE BRIDGE PROFILE : : L @Wearhered Rock: METAMORPHOSED GRANITIC ROCK and METAMOF\’PHOSED D/OR/TE

20+00 21+00 22+00




: : : : : ; ; ; ; 0 10 20 PROJECT REFERENCE NO. | SHEET NO.
750 R RREEE R ERTRERRS R T R TR R RRREE R RRREE SR ERTRER. TR e — B-5717 5

: : : : : : : : : FEET CROSS SECTION THROUGH END BENT 1

VE - 11 AT —L- STATION 20+14.50
SKEW =120°
TAQ b EBI-A EBI-C 740
20+ 28 20402 _| _
49’ LT L LT ;

: : : : : : Bridge 121 @ : : :
730 o R S S S —,Li,S}fa,,20,+,33,,,,i,,,,,,,,,,,,,,,,,i ,,,,,,,,,,,,,,,,,, T L o . ......T730
7200 USSR RSP SO RRURRPUUE SOUSPURRPUROOS i rrrrrrrrrrrrrrrrrr s ST TSRO SO RPURRO HRTR SRR ARUTUR ...720

« Ground Surfaoe ________ _f___ f ,---.\f :
B e pl 3 =
Pia : LY e il = i
_é - Roadway Embankmenr : : @_l_ |
< Gr d Brown to Tan, Soft to Stiff, Sandy CLAY and Silty CLAY, L | | |
e ayan O : y ‘ L 1 1 ; ;
A0 _Q N L Dry-to- Wef ————————————————— 60/0| @ e e Ci...........1710
® L _
‘ Alluvial ‘ ;

: : : : : 3 Gray and Brown to Oran e Brown, Soft to Sf/ff Sand, CLAY : : : :
700 o S S S S @Q ,,,,,, v ond. srown 1o Eran gerorown. SOITTo STIT. 50N et SR S SR o ....700

| | | | | N and Sitty CLAY Wolst fo Wet ; | | | |

. Resldual: Med/um Dense to Dense : : : : :
,,,,,,,,, Silty Coarse fo Fine. SMD.Wef fo Saturated . i i..i...._ 690
= Weathered ‘Rock: AETEO?PHOSOECD GRANITIC ‘ ‘ ‘ ‘
=T T =T = e e
FIAD /// =/ == = =
| . Crystalline Rock: === =

1 1 1 1 1 1 MET AMORPHOSED GRANITIC ROCK 1 1 1 1 1
ee0 S S S I R S S I SR S 680
(374 T S 670
660 ... SRR S SRS SRR SUUTRR SR ST S SRR ST SUUTR SR SR SRR 660,

~ GROUNDLINE TAKEN FROM ”35717 LS_TIN 170209. nn” FILE PROVIDED BY NCDOT DATED 30052021 @Roadway Embankmenr Rip Rap and/or Boulder and/or Concrete

—INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH
PRO]ECTED ONTO THE BRIDGE CROSS SECTION ‘

80 70 60 50 40 30 20 10 0




| | | | : | | | | 0 10 20 PROJECT REFERENCE NO. | SHEET NO.
50 R R R R CREEREETRRPPRRPT R R P e —— B-5717 6
: : : : : : : : : FEET CROSS SECTION THROUGH END BENT I
} : VE = 1.1 AT -L- STATION 20+14.50
: | SKEW =120°
740 ... EBIC4 . BBLB 40
: 20+06 : 19+ 80
: 2°RT 35’ RT
: : : ‘ Bridg6109 : : : : : :
730 A S SURRRURES RPN SR SRR —lrSta|19+96 ,,,,,,,,,,,,,,,,,, ST ST A ... T30
7200 A A S s A A T S A A e T20
—-m~s __fife'@_%”_fa_oe___ﬁ ________ e e § ‘ ‘ ‘ ‘
‘ IO S T
Roadway Embankmenr | N :‘\
|_\ ~ .
,,,,,, G,’,",Y,F?’,’?’,,5,’,",",’,”,,",‘?,,TF’,’?,?‘?f,’f,",",,S,’f',”f?‘,’ﬁ,",y,,?L,A,Y,@_lE:,;,,,‘?’,’?’,,5,”,"%,CW,,,,,,,,,,fr,s.‘;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,7,10
Dry to Wer : N Se=-
y Nosty|
: : LN
———,,—,—,,e—,e——_—,—— e e e e g T T
Allwial; | §
o ,G,r,ay, and. ,B,f,OWD, to Orange— ,B,f,owng Soft to STIff, ,Sandy ,,,,, § ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
N
SN R USRS S -~ ESSU N S
Residual: Ftnd
Gray Med/um Dense fo Dense, Sl/fy Coarse to F /ne

Crystalllne Rock: METMORPHOSED GRANITIC ROCK

680 R S S R S T S I T S P 650

BT 670

660 ST S S R S o o S S R S S S SRR 660
- GROUNDLINE TAKEN FROM ”35717 LS_TIN_170209. tm” FILE PROVIDED BY NCDOT DATED 3/05/2021 ; : @Roadway Embankmenf Rip Rap and/or Boulder and/or Concrefe

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH
PRO]ECTED ONTO THE BRIDGE CROSS SECTION




f : : : : : : Brzdge121 : : : @ : :
720 ST U SO SRRSO SRR T —.lﬁ.St.a..ZQfSS_..i .................. SOOI SRR S i T20.

70 e SO FS N S S e S

Alluvial:

Brown and Gray.

RO e

and Gravel

Soft 7‘0 SHFF, Slity ‘—

PROJECT REFERENCE NO. | SHEET NO.

B-5717 7

FEET CROSS SECTION THROUGH BENT 1

AT -L- STATION 20+69.51
SKEW =120°

SR o S o S S 21

A LE-ANES SURNTLLAN AL AN A I 1N

.IZ’///////////

P - -
o @

e — —

| | | OIS T
o R |
680 . ... SRR & crystautne Rock:

Gray and White with

Somef Pink, Slightly fof Very
- Slightly Weathered,

| | ‘ ‘ 3 METAMORPHOSED
670 AU S SRS PP PP

Hard to Very Hard,
GRAN/T/C ROCK wn‘h

Close: F racture Spacmg
GS/ 60-70

e REC=I00%
RS-2 ROD=100%

| 660 | | 5 | Crystalline Rock | Gray and White, F. resh

X

Very Hard,
with Moderafé/y Close F racfu(e Spacing, GSI= 80 -90

- GROUNDLINE TAKEN FROM ”B571 7 LS _TIN 170209. tm” FILE PROVIDED BY NCDOT DATED 3/05/2021

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH
PRO]ECTED ONTO THE BRIDGE CROSS SECTION

BT MET AMORPHOSED GRAN/T/C ROCK

=777

S S I R R 670

@ Weathered Rock METAMORPHOSED DIORITE

@ Crystalline Rock Dark Gray, Slightly Weathered, Moderately Hard,. METAMORPHOSED DIORITE
‘ wh‘h Close to Very C/ose Fracture Spac/ng. GS/=45- 55

80 70 60 50 40

30 20 10 0




: : | | | | 0 10 20 PROJECT REFERENCE NO. | SHEET NO.
740 R RREEE R ERTRERRS R T R TR R RRREE R RRREE SR ERTRER. TR e — B-5717 8
: : ‘ : : : : : : FEET CROSS SECTION THROUGH BENT I
: : VE = 11 AT —L- STATION 20+69.51
: : SKEW =120°
T30 BI-E: 1 BB 730
=l - 20+ 65 20+53
18’ RT 37”RT
| RS-3
1 | | | RS-4
(E : : : Bridge 109 : : : : : :
D20 U . -L—Sfa|20+51 ,,,,,,,,,,,,,,,,,, ST SO A e T20
710 S A A A - A A A A im0
mm——————- mmmmmsall ? ? _ . Ground Surface_'_ _ _ ‘ ‘ ‘ ‘
| Allwvial;
700 Gfaya”d Brown. 50f’7‘0 shff Ry 5”’Y,,C,L,‘,‘,Y,,W?’,’f‘?,,s,",’fu,’,‘,”?‘,’,f ,,,,,,,,,,,,,,,,,, e S 700
3\ @ 04721
| | Allwial; \“5 ~N__
?B/ack—Wh/'fe. Gﬁay. C) and Brown, Looée to Medium | Dense, s//ry ‘Coarse to
: : : : L5y - Fine SAND, Safurafed
690 . ... . S S S S TD= i o e A e e e e e 690.
: : : /// e /7/ g&<§§>\ : :
TN ; ; ;
S>> _Weathered Rock: 2] MET MORPHOSED GRANITIC: ROCK
/\\ ‘ ‘
///\ e : :
\:t> §7} ‘ ‘ ‘
rystalline ‘Rock: e | : : : : :
B80 . i ?,’7,‘,?,7,9?,,,, ?7; e SRR AUURU RN SRR 680,
Gray and White, S//ghf/y % = 7\‘/7_\\ _ : : : :
fo Very S//ghr/y Weathered, ;;/; Hard to Very Hard, Z //\f
MET AMORPHOSED Rs—3x2Y GRANITIC RQCK wlth :
Close to Moderafe/y Close % Fracture Spacing, GSI=60-70
: REC=93% T~ :
670 : : : : : : s — = — - — - FD=TIZ f'y%’f
O S . NG = Ty e
RrRap=24% [
TTTThTT T T gg REC=100%
Crystalllne Rock: RS-AK;=/| Rop=85%
‘ ‘ ‘ Gray and White, Very 2] Stightly Weattered fo Fresh, Very ‘ ‘
680 | | § § § . Hard, METAMORPHOSED 22 GRANITIC ROCK with Close fo § § 3 3 660
. S . e Mddéfbrély't‘/béé’F’r'ddure . Spacing, GS/—70—80 | : : : }
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ Crysralline Rock: Gray. and White, S ev,e,r,e/y, to_Maderately S,eve,r,e/y, Weotbered, Medium. Hord. fo Moderately

- GROUNDLINE TAKEN FROM ”35717 LS_TIN 170209. tm” FILE PROVIDED BY NCDOT DATED 3/052021 ngd METAMORPHOSED GRANITIC ROCK with Very Close Fracture Spacmg

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH ‘ : GS/ =20-30 ‘
PROJECTED ONTO THE BRIDGE: CROSS SECTION : 3 3 @ Crysralllne Rock: Gray and Wi wih Pink. Hoderafely Weafbered, Hoderdiely Hard fo Hard,
: : : : : : : ME TAMORPHOSED : GRANITIC ROCK: with Very Close to Close
Fracture Spacing, GS51=50-60 :

0 10 20 30 40 50 60 70 80




: : : ; ; | ; ; ; 0 0 20 PROJECT REFERENCE NO. | SHEET NO.
T4 e T T ETRE oo e B A RREEE e — B-5717 9
: : : : : : : : : FEET CROSS SECTION THROUGH BENT 2
VE = 11 AT -L- STATION 21+69.51
SKEW =120°
730 B2-A . . B2D T3
29400 21+89
46’ LT 27 LT
RS-5
RS-6 : : : : _L_
| | | | | : : Bridge 121 : : : |
720 L T S SR L L o L~ Sta.21+88 . o o .70
B[ T S O SO SRR L ii........T710
------------ _-Qf‘:q,
Nf(/rf '
“\NI
SO
. : \NN-——————_--
700 b e § ,,,,,,, T S
@—\Lo_% Y- Allwial: 3 @

S = Sy
3 Weathered Rock.- \ 7 ME TAMORPHOSED: .60 o0\
] ‘ /// BT// =/ =/ = /// — /) = /// — /S =/

REG=88% ////
: : : : : : ] ROD=35%_ ///// : : : : : :
B8O L A . == S S S L SR SRR 680,
| z z s e = KD T “Cpystaiiine Rock: | z z z z z

White and Gray, Moderate/y fo 'l/// S//gh/fy Weathered, Moderately Hard
to Hard METAMORPHOSED B2 GRANITIC ROCK with Very Close
to Close Fracture Spacing /il GSI=50-60

e Y Y e e e __ =

___________ ZA
T REG=100% =) RS-5
| @ Rop=100x = @
- Crystalline Rock:

Wh/re and Gray, Very
' RS-6|

: : ; Very Hard ME TAMORPHOSED
1660 P e METAMORPHOSED D/OR/TE;'
‘ ‘ ‘ Fracture: Spacing, GSI=80-90

N

ARVAN
%\\ K‘\:\
II|
8¢
|
|
|
|
|
|
|
|
[g

S//ghr/y Weathered fo F resh,

GRAN/T/C ROCK wn‘h
Moderafe/y Close o W/de

\%‘\

e PP A s TP P P 660

REC—IOO/ l : : : :
ROD=507 § ' Resldual: Black to Gray and White, Dense o Very Dense, Silty Coarse fo Fine SAND. Wet

'\—\

ol
—

@ Crystalline Rock: White and Gray. Very S//ghﬂy Weathered, Very Hard, METAMORPHOSED

- GROUNDLINE TAKEN FROM ”35717 LS _TIN 170209. tm” FILE PROVIDED BY NCDOT DATED 3/05/2021
@ Crystalline Rock White and Groy Moderafe/y 7‘0 Slightly Weafhered Moderafe/y Hord fo

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH 3 : Hard, MET AMORPHOSED GRANITIC ROCK with MET AMORPHOSED
P RO]ECTED ONT 0 THE BRIDGE CROSS SECTION ; } } } } } DIORITE, Very Close to:Close Fracture Spacing, GSI=40+50

80 70 60 50 40 30 20 10 0




| | | 0 10 50 | PROJECT REFERENCE NO.| SHEET NO.
TAO e e e I —— B-5717 10
| | 3 FEET CROSS SECTION THROUGH BENT 2
| : : VE = 11 AT -L- STATION 21+69.51
| : : SKEW =120
730 U Bg-E . B2-BI o i........730
1 1 21+64: 21+45
-L- | 18’ RT': | 37’ RT
I : RS-7 : RS-8
3 Bridge 109 : ‘ ‘ : :
7200 @ ,,,,,,,,,,,,,,,,, S —L—Sta|21+51 ,,,,,,,,,,,,,,,,,, SO S A e i........T20
4 [ T S SRS SRR SO R L ii......T710
S . | F R
! N ! PR
: SN Pt
: : o .”
: : S pmmmer” : : ‘ ‘ ‘
700 S A R SR N S S S ... 700
: : C AIIuviaI : : : : :
: : 37721 : :
; Brown and Gray, Loose to Med/um Dense, S//fy Coa(se to Fine SAND, Little
e _ Organics (Wood), Wet to Saturated | |
690"""'"""'"""""'""""'"""""'"""'"""""""j;@;';'::';';'\" "';';';';:'a';';';';'ﬁ"'6::""ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'—'ﬁ'ﬁ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 690'
——————————————— 4
_Weattered Rick /22)METAMORPHOSED GRANITIC ROCK 7 o METAMORPHOSED DIORITE
e e s 7/ /K _://7 ://7:7/—‘— — /é
Crysralline Rock: Dark Gray. 2= ‘Slightly =77 :///‘:;7_» /\7@77 — T //7- =7/
| “Very Slightly Weathered =) Hard, MET AMORPHOSEL. — =~ “REC=IT=7 |
: : : DIORITE with Very Close fo [ZZClose Fracture - ==~ (&) ROD=I3% gg ———————————————— : : : :
680 . e SgaclngGS/ 50—60 ,,,,,,, /,,L_/;,_,,,,,,,__,_,,-,,—,;—,,—,, ,,,,,,,,,,,,, L 1/,_ ,,,,,,,,,,,,,,,,,, e T 630,
: : S T T TS T T T T T Ty ="~ REC=I00% (::> ; ﬁiﬁg REC=57% ‘ ‘
L _i___ L J_R_OQ—O/ ! RS-8 mmZT_A ROD=21%
REC=100% % ““““ ————___ o Wlé L
ROD=10% 4 REC=I00% WPizA =~ T T T T T T T oo ———
% | Crysralllne Rock: ROD~00% ;@ : :
‘ ‘ ‘ Groy and White wn‘h Some ;é Pink, Very S//ghr/y Weathered to F resh, ‘;/; Ver3y Hard, METAMORPHOSED
: : : ‘ RS- 7 mu 2l :
670 e ORANITIC ROCK 7| Moderarely'(,‘/osem'W'/‘de"F'r’dc'rufe”'(:AVED"u'z’"Sﬁacin'g'.'GS/—80—9O '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 670
; ! ‘ 1 " ReEc=94x Y |
Rap=90% P2} -
BT
| | | | | | | © Aitwvial: ‘Gray and Brown, Soft to SHFf, Slity CLAY, Wet
660 B R ERREEEE R LT SR TP PR R PR TPER R R REREEEE R EREEEEEE S EERTRETELS TR T LY EEP TP PPTPEPET PP R ECREEEEE R R ERREEEE SRETERTTRTTRTTRTTE R R R ETE CERETRTRREPE 660

Residudl.- Black to Gray}and White, Dense] to Very Dense, S//ry Coarse to F/ne SAND, Wet

@ Crysfalline Rock: Gray and White with Red -Orange, Moderafe/y Severely to Moderafe/y Weafhered
Moderately Hard, MET AMORPHOSED GRANITIC ROCK with Close to Very Close

"""""" ;'GRbUNb'IjNE”TAKEN"FR'OM'";13'5'71'7”1;&'T'I'J\'I'ﬁbé'ob'im""FiLE'PRbi/'IbEb"B'Y'NébbfbA'TEb'3'/05/'20'21"""”””””'}'””””””'""E"""""""”"f""""'””””'F'rdc'r'zjr'é”sbddhg'GS/"3'0”40””””””""””f'””””””””

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH :
@ Crysfalllne Rock: Gray and White, Moderafe/y to Slightly Weafhered Hard ro Very Hard, ME TAMORPHOSE D

PRO]ECTED ONTO THE BRIDGE CROSS SECTION

GRAN/T/C ROCK with Very C/ose to Close F racfure Spacing, GS/v5O 60

50 60 70 80

20 30 40




: : ; ; ; | ; ; ; 0 0 20 PROJECT REFERENCE NO. | SHEET NO.
750 e e T e e e R e e — B-5717 11
: : : : : : : : : FEET CROSS SECTION THROUGH END BENT 2
VE = 11 AT —L- STATION 22+29.50
SKEW =120°
740 L EB2-A . . . EB2CI EBz-C. . 749
22+55 22444 22429
50’ LT 5 LT 2 LT
1 1 1 | | ; | Bridge 121 | | | |
730 L T S SR L S o -,L—,,,S,t,@??f‘f&j ,,,,,,,,,,,,,,,,,, S L .73
7200 A S D S ASUUTRTR S S P SO S A i.T20

Ground Surfacej femmm———

‘ Roadway Embankment: -
Gray and Tan—Brown to Brown, Med/um SHIff fo Sﬂff
Sandy CLAY and S//Ty CLAY, Dry to Wer

~EB2-=C Refused on Rip Rap, "~ " _,,_— S
Bou/der and/or Concrefe +_ —— " @—

— — — — —

1/// ??T/???W

700 AU At SRR SNSRI T L

7= 7//— =7 ° '/7r/7 e R
— = 77/— R
: Crysfalline Rock: METAMORPHOSED GRAN/T/C ROCK and METAMORPHOSED D/OR/TE
680 ... SO S PO PR S SRR ffffffffffffffffff ffffffffffffffffff ffffffffffffffffff T SR S 680
B0 e @,Weatmrea ,Roc,k,M,EfAMaREHas,E,a,GR,AMT,/C, ,R,OCK,an,d,METAMQRPHOS,ED,D/,OR/TE ,,,,,,,,,,,,, 670

660 . ... L S S L S T S S L S S S 660.
- GROUNDLINE TAKEN FROM ”BS7I7 LS _TIN 170209. tm” FILE PROVIDED BY NCDOT DATED 3/05/2021

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH
PRO]ECTED ONTO THE BRIDGE CROSS SECTION

90 80 70 60 50 40 30 20 10 0




: : : : : : : : : 0 10 20 PROJECT REFERENCE NO. | SHEET NO.
750, e e TR R PPN T e R TREE I B-5717 12
: : : : ‘ : : : : FEET CROSS SECTION THROUGH END BENT 2
VE = 1 AT -L- STATION 22+29.50
SKEW =120°
740 3 i ﬁ EB2-C2 ? ? i  EB2-B ? ? 3 ? i 740
1 5 S C22400 - '
. 4'RT 45’ RT
: : : | BridgelOQ : : : : : :
730 L T S SRR L o - Ste22t1 o L L S 0]

720 e S S S . S PP e A —— . 720

Ground $urface

i---'r_-\-""""' """"""""""" [ ~T TR~
; LN Roadway E mbankmenr- : ‘ Seeao :
C t Tan—Brown to Brown, Soft fo SHfT, S//fy CLAY with Th/n Zones : of C/ayey SAND Tesal _
TN S, TN Dyrowet ) ‘
| | | 1 N £82-C Refused on Rip Rap, | | @;
@_l_\ Bou/der and/or Concrere ; e ———— @_
: LI : = : :
e = Alluvial:
DN ‘
700 i,,,,GTF’X,’F’,,T,?”,f,Bf,‘?‘fV,’?,V?fX,,S,‘?f,’f,"?,,S,’f’ff,,?’,’TY,C,LAY,5,‘,’?“4(",’?‘7 ,,,,,,,,,,,,,
NN B PR S
} B ;Alluvial.-
| : Gray, Very Loose to Loase Silty Coarse iro Fine SAND with Layers of Silty
_________ ea_rher_ed_Roc_k -

Crysralline Rock-
METAMORPHOSED GRANITIC ROCK ond ME TAMORPHOSED D/OR/TE

680 . S e R S S T — — T S 880
B0 670
660 ... ST . ST S ST S SO SRR SN SR SR SRR 660,

- GROUNDLINE TAKEN FROM ”BS7I7 LS _TIN 170209. tm” FILE PROVIDED BY NCDOT DATED 3/05/2021

- INFERRED STRATIGRAPHY IS DRAWN THROUGH : THE BORINGS WITH BOTH
PRO]ECTED ONTO THE BRIDGE CROSS SECTION




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 13

WBS 45673.1.2 |TIP B-5717 |COUNTY GUILFORD

| GEOLOGIST Pastrana, C.R.

WBS 45673.1.2 TIP B-5717 COUNTY GUILFORD

GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek

BORING NO. EB1-A STATION 20+28 OFFSET 49 ftLT ALIGNMENT

L-

COLLARELEV. 716.0ft TOTAL DEPTH 28.5 ft NORTHING 839,153

EASTING 1,781,411

GROUND WTR (ft)
0 HR. 21.8
24 HR. FIAD

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek

BORING NO. EB1-C STATION 20+02 OFFSET 4ftLT ALIGNMENT -L-

COLLARELEV. 716.5ft TOTAL DEPTH 6.1 ft NORTHING 839,117 EASTING 1,781,373

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

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Gonzales, L.

START DATE 03/09/20

COMP. DATE 03/09/20

| SURFACE WATER DEPTH N/A

DRILLER Gonzales, L.

START DATE 03/10/20

COMP. DATE 03/10/20

| SURFACE WATER DEPTH N/A

L
ELEV| 2{Ry [DEPTH| BLOW COUNT BLOWS PER FOOT savp. | W cL> SOIL AND ROCK DESCRIPTION ELEV Tiby [DEPTH| _BLOW COUNT BLOWS PER FOOT SAMP. 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf | osf 25 50 75 100/ | No. |/moll & | eev.y oeerray | | @ | | osi| ot | osft 25 50 75 100/ | NO. [ ol o
720 | 720 |
T [ 7160 GROUND SURFACE 0.0 T - 7165 GROUND SURFACE 0.0
715 T L 0.8' Asphalt over 0.5' Soil and Gravel Mix 715 | 7155 F 1.0 T LN ROADWAY EMBANKMENT
-+ 4.7 0 AASP : 1.3 —+ 3 3 3 ! SS-6 | 24% |-NF Brown to Tan-Brown, Silty CLAY, Highly
T 1. NG ROADWAY EMBANKMENT 1 %6- - - LNy Plastic
7125 1+ 35 1. .. LNF Dark Gray, Silty CLAY, Trace Sand N304 35 4 3 5 S LN
T 2 [ 3] 3 *6' - SS-5 | 24% t - '*8 - MOINE
710 | 71001 6.0 AN E\E 105+ 80 e —— —5010.1 N AR Rep andlor Bouider andlor Conarel /\—6—16‘0
3 T 5 v . : =7104 /\ Rip Rap and/or Boulder and/or Concrete
i - 910 - N 7080 8.0 Boring Terminated with Standard
7075 T 85 7 . |' R A N ) ALLUVIAL ~ ~ ~ — — 77 Penetration Test Refusal at Elevation 710.4
] 5 5 fe M \: Dark Gray, Sandy CLAY ft in Roadway Embankment: Rip Rap and/or
705 ) \_ Boulders and/or Concrete
- N R X
7025 T 135 EE - Dark Gray with Brown, Silty CLAY, Trace
3 3 6 - #9 - M \— Organic Odor
700 i §'_
A
N \_
697.5 T 185 N §-
el s N
695 \ NI
. .\\ L. NY 6940 _ _ _ _ _ _ ___ 220
RESIDUAL
692.5. T 23.5 TN Dark Gray, Silty SAND
7 13 19 332 w Y, y
690 |
do ] - 688.6 27.4
G875 T 285 - s 7/ 6875 WEATHERED ROCK 285
60/0.0 60/0.0 \ METAMORPHOSED GRANITIC ROCK [

Boring Terminated with Standard
Penetration Test Refusal at Elevation 687.5
ft in Cystalline Rock: METAMORPHOSED
GRANITIC ROCK




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT

SHEET 14

WBS 45673.1.2

TIP B-5717

COUNTY GUILFORD

GEOLOGIST Pastrana, C.R.

BORE LOG
WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB1-Cf STATION 19+97 OFFSET 4 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 716.1 ft TOTAL DEPTH 6.2 ft NORTHING 839,119 EASTING 1,781,368 24 HR. FIAD

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek

BORING NO. EB1-C2

STATION 19+98

OFFSET 9ftLT

ALIGNMENT -L-

COLLARELEV. 716.0 ft

TOTAL DEPTH 10.5 ft

NORTHING 839,123

EASTING 1,781,370

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

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Gonzales, L.

START DATE 03/10/20

COMP. DATE 03/10/20

| SURFACE WATER DEPTH N/A

DRILLER Gonzales, L.

START DATE 03/10/20

COMP. DATE 03/10/20

| SURFACE WATER DEPTH N/A

DRIVE AMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH BLOW COUNT BLOWS PER FOOT savp. W 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH owcoy 25 ows 5 © 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft 25 50 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll &
720 | 720 L
T C 716.1 GROUND SURFACE 0.0 T [ 716.0 GROUND SURFACE 0.0
715 T N ROADWAY EMBANKMENT 715 I N ROADWAY EMBANKMENT
1 L\_ Brown to Tan-Brown, Silty CLAY, Highly i L\ Brown to Tan-Brown, Silty CLAY, Highly
1 LN Plastic q. .. LN Plastic
1 t\_ - - - L\
1 .. N- Q- LN
710 | 7009 | 62 LN 7009 62| | 710 | N
6070.0 60/0.09] Boring Terminated with Standard T LN
Penetration Test Refusal at Elevation 709.9 7075+ 85 B LN
ft in Roadway Embankment: Rip Rap and/or 3 3 4 + - M LN
Boulders and/or Concrete 7055 T 105 1 - - - - ‘L\ 705.5 10.5
60/0.0 60/0.09 Boring Terminated with Standard

Penetration Test Refusal at Elevation 705.5
ft in Roadway Embankment: Rip Rap and/or
Boulders and/or Concrete




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 15

WBS 45673.1.2 | TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R. WBS 45673.1.2 TIP B-5717 COUNTY GUILFORD GEOLOGIST Weaver, P.M.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft) | | SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB1-C3 STATION 19+97 OFFSET 15ftLT ALIGNMENT -L- 0 HR. Dry | | BORING NO. EB1-C4 STATION 20+06 OFFSET 2ftRT ALIGNMENT -L- 0 HR. 6.6
COLLARELEV. 716.3 ft TOTAL DEPTH 13.2 ft NORTHING 839,129 EASTING 1,781,371 24 HR. FIAD | | COLLAR ELEV. 716.4 ft TOTAL DEPTH 30.3 ft NORTHING 839,110 EASTING 1,781,375 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Gonzales, L. START DATE 03/10/20

COMP. DATE 03/10/20

| SURFACE WATER DEPTH N/A

DRILLER Toothman, R. START DATE 04/15/21

COMP. DATE 04/15/21

| 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 v 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. | Aol 6 | eev. DEPTH (f) () 0.5ft | 0.5ft | 0.5ft : ! ‘ NO. |voll &
720 | 720 |
T - 716.3 GROUND SURFACE 0.0) T F 716.4 GROUND SURFACE 0.0
715 T L\' ROADWAY EMBANKMENT 715 T ! : L\' ROADWAY EMBANKMENT
T L\_ Brown to Tan-Brown, Silty CLAY, Highly T I L\_ Gray and Brown to Tan, Silty CLAY with
1 LN Plastic 7129 1 35 [ LN Some Gravel
I LN T 7 7 2 : w I'N
L\ 4 L\
710 T LN 710 T D LN
T L\_ T T L\—
1 t\_ 7079 | 85 b t\_
1 N T 1 2 3 . w [N
L\ 5 t\
1 N 1 ) i
705 - L:— 705 - : N T
7031 | 132 e LN 7031 13.2 7029 | 135 b i ALLUVIAL .
60/0.0 60/0.0 Boring Terminated with Standard T WOH][ 1 3 I W \_ Gray and Brown to Orange-Brown, Silty
Penetration Test Refusal at Elevation 703.1 1 *_4 i \_ LAY
ft in Roadway Embankment: Rip Rap and/or 700 A1 \ §_
Boulders and/or Concrete 1 N \_
697.9 | 185 A\ - NY
1 3 4 6 ) M B
@«10 §
1 S\ - i
695 -+ X NY-e044 20
T IR t RESIDUAL
6929 | 235 . .. . )
1 3 12 | 10 . ;22 o Sat. Gray, Silty Coarse to Fine SAND
690 T o e —— | - 690.6 258
-1 — WEATHERED ROCK
T METAMORPHOSED GRANITIC ROCK
687.9 | 285 C b
1 100/0.3 . 100/0.2
686.2 T 302 686.1 30.3
60/0.1 60/0.1

|||||||||§\N\R

Boring Terminated with Standard
Penetration Test Refusal at Elevation 686.1
ft in Crystalline Rock: METAMORPHOSED

GRANITIC ROCK




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 19+80 OFFSET 35 ft RT ALIGNMENT -L- 0 HR. 20.1
COLLARELEV. 7172 ft TOTAL DEPTH 29.7 ft NORTHING 839,087 EASTING 1,781,340 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Gonzales, L.

START DATE 03/11/20

COMP. DATE 03/11/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft)
720 L
C 7172 GROUND SURFACE 0.0)
7162 T 10 T W 7162 07" Asphalt over 0.3 Soil and Gravel Mix 1.0
715 4 4 5 & D |-NL_ ROADWAY EMBANKMENT
7137 + 35 A t\_ Dark Gray, Sandy CLAY
2 3 4 4. - M L
12 T 6o ¥ N s
710 3 3 7 47 .- M t:— Brown and Gray to Dark Gray, Silty CLAY
7087 + 85 - LN
4| 4| 4 . +8 .- b N
.I - - - L\_
705 . N rso 129
ALLUVIAL
7037 4 135 - L
3 2 3 ?’5_ ss-7 | 22% §_ Dark Gray to Gray, Sandy CLAY
700 b N
6987 + 185 v \—
223 &5. w NG
R NS
A _
695 \ \_@41_________________2_25
6937 + 235 -\ - RESIDUAL
7 7 8 R 315 Sat. Gray, Silty SAND
s
690 L
688.7 + 285 | L ce e 200
6875 T 297 602/; 5 [100/0.2 T T T T T T 0028 WEATHERED ROCK
: 60/0.0 \  METAMORPHOSED GRANITIC ROCK

Boring Terminated with Standard
Penetration Test Refusal at Elevation 687.5
ft in Cystalline Rock: METAMORPHOSED
GRANITIC ROCK

SHEET 16



GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 17

WBS 45673.1.2 | TP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B1-A STATION 21+01 OFFSET 46 ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 705.8 ft TOTAL DEPTH 46.0 ft NORTHING 839,128 EASTING 1,781,480 24 HR. 6.4

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 03/29/21

COMP. DATE 03/30/21

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 25 %0 75 190] | NO. | Amoi| G | ELev.y DEPTH (ft)
710 |
1 [ 7058 GROUND SURFACE 0.0)
705 I I - ALLUVIAL
+ R - Brown and Gray, Silty CLAY with Seams of
—+ B - Silty SAND and Little Gravel
1 - L
7007 4+ 51 -y - L
700 |
T | e -
1 Y P L
695.7 1 101 e -
695 T 1 i
—+ 3 3 7 10 -
1 DN i
I TN\ i
690.7 + 151 N -
690 1 8 12 14 \ [ 602  _ _ __ _ _ __ ___ 158
1 L2 i RESIDUAL
1 | .. B Black and White, Silty Coarse to Fine SAND
862 T 196 [___.______,_._______,_.]b 5] 686.9 18.9
=+ R . e WEATHERED ROCK
685 I [e00o0 0000 = METAMORPHOSED DIORITE |
1 1 683.6 CRYSTALLINE ROCK 22.2
T RS i~ Dark Gray, Slightly Weathered, Moderately
T — ?Jf/g- Hard, METAMORPHOSED DIORITE with
680 T ‘\// - Close to Very Close Fracture Spacing
T %j/’__ Gray and White with Some Pink, Slightly to
1 = Very Slightly Weathered, Hard to Very Hard,
T %_ METAMORPHOSED GRANITIC ROCK with
1 1 Close to Moderately Close Fracture Spacing
675 1 ?_
7
-+ P’ N
4+ B =
T =5
670 1 R
-+ \ A
4+ (B2 =
665 o
T 7‘%—664.3 41.5
T RS2 ﬁ' Gray and White, Fresh, Very Hard,
T = %g' METAMORHOSED GRANITIC ROCK with
T = Moderately Close Fracture Spacing
660 L A 6508 46.0
+ - Boring Terminated at Elevation 659.8 ft in
4 - Crystalline Rock: METAMORPHOSED
1 - GRANITIC ROCK

GEOTECHNICAL BORING REPORT SHEET A7
CORE LOG
WBS 45673.1.2 | TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B1-A STATION 21+01 OFFSET 46 ft LT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 705.8 ft TOTAL DEPTH 46.0 ft NORTHING 839,128 EASTING 1,781,480 24 HR. 6.4

DRILL RIG/HAMMER EFF./DATE TRI00

55 CME-55 68% 02/20/2015

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 03/29/21

COMP. DATE 03/30/21

SURFACE WATER DEPTH N/A

NCDOT CORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

CORE SIZE NQ TOTALRUN 26.4 ft
RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [ REC. | RAD S REC[ReD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % i % % | G| ELEV.(f) DEPTH (it)
686.2 Begin Coring @ 19.6 ft
685 | RROZ T 198 [ 14 [215/0.4[(0.5) [ (0.0) (1.7) ] (0.0) = es62 CRYSTALLINE ROCK 196
] 50 [201/1.04 36% 0% | 65% | 0% P2 esss Dark Gray, Slightly Weathered, Moderately Hard, METAMORPHOSED 222
i ?ggﬂg @8) | 33 AEDZ - DIORITE with Close to Very Close Fracture Spacing -
i 435110 | 96% | 66% |__RS1 ['900,| 789 2t Abundant low and high angle fractures
] 420010 ° ° A GSI=45 to 55
680 | 679.8_L 26.0 5:03/1.0 S Gray and White with Some Pink, Slightly to Very Slightly Weathered, Hard to
] 5.0 | 4:58/1.0 | (4.7) | (4.6) N Very Hard, METAMORPHOSED GRANITIC ROCK with Close to Moderately
i 4:44/1.0 | 94% | 92% f,}é- Close Fracture Spacing
g g?g; 1 8 = Joints range from 0 degrees to 90 degrees with isolated iron staining
1 191 A Note: Low RQD in run no. 5 due to numerous high angle fractures
675 | 674.8_1 31.0 6:57/1.0 %{ﬁf_ GSI=60 to 70
] 5.0 | 6:19/1.0 | (5.0) | (5.0) S
] 6:23/1.0 |100% | 100% &)
J 5:50/1.0 S
] 6:59/1.0 >
670 | 669.8_| 36.0 4:42/1.0 S
J 5.0 | 4:45/1.0 | (4.7) | (2.4) '
i 4:39/1.0 | 94% | 48% o
] 438/1.0 —1
J 8:10/1.0 L
665 | 664.8 1 41.0 43310 T sas 415
1 S0 d S| A | B2 s | @) | @5) Gray and White, Fresh, Very Hard, METAMORHOSED GRANITIC ROCK
3:34/1.0 = /]100% | 100% f}/g with Moderately Close Fracture Spacing
] 3:23/1.0 =~ Two joints at 10 degrees
660 | 659.8_| 46.0 4:00/1.0 A 6508 GSI=80-90 46.0
\ Note: Last 0.8 feet of core could not be retrieved from the borehole |

Boring Terminated at Elevation 659.8 ft in Crystalline Rock:

METAMORPHOSED GRANITIC ROCK




19.6|.

B1-A

BOX1&2: 19.6 - 37.3 FEET

CORE PHOTOGRAPHS

B1-A

BOX 3: 37.3-46.0 FEET

FEET

SHEET 18
45673.1.1 (B-5717)/BRIDGE NOS. 109 & 121

FEET



NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 19

WBS 45673.1.2 |TIP B-5717 |COUNTY GUILFORD |GEOLOGIST

Pastrana, C.R.

WBS 45673.1.2 TIP B-5717 COUNTY GUILFORD GEOLOGIST

Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek

BORING NO. B1-D STATION 20+91 OFFSET 28 ftLT ALIGNMENT

COLLARELEV. 707.6 ft TOTAL DEPTH 19.6 ft NORTHING 839,114

EASTING 1,781,465

GROUND WTR (ft)
-L- 0 HR. N/A
24 HR. Caved

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek

BORING NO. B1-E STATION 20+65 OFFSET 18 ft RT ALIGNMENT

COLLARELEV. 699.9 ft TOTAL DEPTH 10.0 ft NORTHING 839,078

EASTING 1,781,426

GROUND WTR (ft)
-L- 0 HR. N/A
24 HR. N/A

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 03/30/21

COMP. DATE 03/30/21

| SURFACE WATER DEPTH N/A

DRILLER Toothman, R.

START DATE 03/31/21

COMP. DATE 03/31/21

| 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 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t : ‘ ‘ NO. [/moll 6| Eev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ‘ ‘ NO. |/woll o
710 | 700 699.9 GROUND SURFACE 0.0)
41 L 1 LR ALLUVIAL
4 L 707.6 GROUND SURFACE 0.0 4 N Brown, Silty Coarse to Fine SAND
+ - \— ALLUVIAL + |-
T - - Brown and Gray, Silty CLAY with Layers of T N
705 T { \— Clayey Coarse to Fine SAND in the Sample 695 | 6949 5.0 6 5 y |
T T N at 15.0 feet T 99 Sat.
7026 + 50 S N T A
+ 4 6 8 L w \— + B
1 N A NY 1 - C e
700 1 I \_ 690 | ggO 9 100 — e 690.1 9.8
1 .. NJ 6070.0 50/0.0% CRYSTALLINE ROCK
697.6 + 10.0 - -' - - \_ METAMORPHOSED GRANITIC ROCK
| . : -
I 3 4 7 S W \_ Boring Terminated at Elevation 689.9 ft on
+ . L \- Crystalline Rock: METAMORPHOSED
695 4 \ NY 68  _ __ ___ _ ________ _ 128 GRANITIC ROCK
4 - Gray, Silty Coarse to Fine SAND
6926 T 15.0 -
T 2 3 12 " @15 Sat.
690 _': N l N 17.3
| RESIDUAL
6830 [ 196 L S o Black and White, Silty Coarse to Fine SAND 19.6
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation 688.0
ft on Crystalline Rock: METAMORPHOSED
GRANITIC ROCK

Caved In at 4.9 feet




GEOTECHNICAL BORING REPORT SHEET 20 GEOTECHNICAL BORING REPORT SHEET 20
BORE LOG CORE LOG
WBS 45673.1.2 | TP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R. WBS 45673.1.2 |TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft) SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B1-B STATION 20+53 OFFSET 37 ft RT ALIGNMENT -L- 0HR. N/A BORING NO. B1-B STATION 20+53 OFFSET 37 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 706.1 ft TOTAL DEPTH 451t NORTHING 839,063 EASTING 1,781,409 24 HR. 7.2 COLLARELEV. 706.1 ft TOTAL DEPTH 451 ft NORTHING 839,063 EASTING 1,781,409 24 HR. 7.2

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015 | DRILL METHOD SPT Core Boring HAMMER TYPE  Automatic

DRILLER Toothman, R. START DATE 04/12/21 COMP. DATE 04/13/21 | SURFACE WATER DEPTH N/A DRILLER Toothman, R. START DATE 04/12/21 COMP. DATE 04/13/21 SURFACE WATER DEPTH N/A

-

DRIVE

samp. [

NCDOT BORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

ELEV| g gy |DEPTH| BLOW COUNT BLOWS PER FOOT p SOIL AND ROCK DESCRIPTION CORE SIZE NQ TOTALRUN 20.0 ft
(ft) () () | osft | 0.5t | 058 | [0 25 50 75 100| | NO RON STRATA
- - - - |/MOI| G| ELEV.(ft) DEPTH (ft) RUN DRILL
‘ ‘ ‘ E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [REC [ RaD | SAUP. IREC.TTRADT o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % i % % | G| ELEV.(ft) DEPTH (ft)
710 L 681 Begin Coring @ 25.1 ft
T N 680 | 681.0_| 25.7 | 50 | 3:52/1.0 | (4.7) | (3.3) (93| 71 Fz_es10 CRYSTALLINE ROCK 251
1 L 1 3:03/1.0 | 94% | 66% 93% | 71% ?,j‘;z_ Gray and White, Slightly to Very Slightly Weathered, Hard to Very Hard,
1 L 1 4:45/1.0 = METAMORPHOSED GRANITIC ROCK with Close to Moderately Close
: 706.1 GROUND SURFACE 0.0 T 35110 ?;)é_ Fracture Spacing
705 —=+ - ALLUVIAL 676.0 | 30.1 3:56/1.0 RS3 i~ Majority of joints at 10 degrees to 45 degrees with isolated near vertical
7036 + 25 I §_ Gray to Brown, Silty CLAY 675 4 5.0 [3:50/1.0 | (4.6) | (3.8) A fractures, some iron staining
T 2 1 *2 wONY T ifg% '8 9% | 16% r GSI=60 to 70
1 i T 3:13/1.0 T
700 + \ §_ 671.0 T 35.1 2:40/1.0 [ 6710 35.1
6986 + 7.5 AN R R V \_ 670 1 5.0 [ 2:05/1.0 | (4.0) | (1.6) (0.3) | (0.0) F=A_s669.8 Gray and White, Severely to Moderately Severely Weathered, Medium Hard 36.3
I 4 4 6 . \ . T Ce T w L 1 3:17/1.0 | 80% | 32% N25% N\ 0% P to Moderately Hard, METAMORPHOSED GRANITIC ROCK with Very Close
T $10 ° §_ 5961 100 1 3523/1.0 21| ©.7) ﬁﬁ_ Fracture Spacing
695 T ! T T T T Gray, Sty Fine o Coarse SAND | 666.0 T 40.1 iggﬂ '8 \72% f 24% g 000 GS1=20-30 —
4 | - ) 665 . . U SN RTRe (5.9) | (5.0) %— Gray and White with Pink, Moderately Weathered, Moderately Hard to Hard,
6936 + 125 T T R IR - —+ 0| 228n0 géo/) gz-o/) 100% | 85% [ METAMORPHOSED GRANITIC ROCK with Very Close to Close Fracture
+ N I I R P B IEICIEIR RN sat. [t T 43310 | | | Re4 r Spacing
T B R B 690.7 15.4 T 5:09/1.0 %' Majority of joints at 0 degrees to 10 degrees with isolated high angle
600 T NI G == 4. WEATHERED ROCK : 661.0 T 45.1 5:09/1.0 I es1.0 fractures 45.1
T = GSI=50-60
688.6 T 5 Hoo/0 4 .10[.),0.3* i MEE@M%EEE%%E?O%R%MJ{S ;OSC-K T B Gray and White, Very Slightly Weathered to Fresh, Very Hard,
1 ' I %i_ ’ ' ’ 1 | METAMORPHOSED GRANITIC ROCK with Close to Moderately Close
T - 4 L Fracture Spacing
685 1 Z= 1 L 40.1' to 41.0' - Moderately Weathered with Near Vertical Fractures
683.6 + 225 e A 4 - Throughout and Iron Staining
+ 100/0.2 - 100/0.2+ =1 4 - Joints at 10 degrees to 20 degrees
4 S L 4 L GSI=70-80
681.0 1 25.1 - = 6810 2.1 T o Boring Terminated at Elevation 661.0 ft in Crystalline Rock:
680 -+ 60/0.0 e00 - CRYSTALLINE ROCK 1 - 9 METAMORPHOSED GRANITIC ROCK '
1 A Gray and White, Slightly to Very Slightly 1 |
1 %/i’_ Weathered, Hard to Very Hard, 1 L
4 %)j—%_ METAMORPHOSED GRANITIC ROCK with 4 L
4 RS-3 1 Close to Moderately Close Fracture Spacing 4 n
675 T SACAER A 1 L
<
1 A 4 -
\~
1 %_ 1 L
T I 6710 35.1 T i
670 1 =1 669.8 Gray and White, Severely to Moderately 36.3 1 L
1 =2 N Severely Weathered, Medium Hard to 1 |
+ %- Moderately Hard, METAMORPHOSED T C
1 4. 666.9 GRANITIC ROCK with Very Close Fracture 39.2 1 L
665 1 = Spacing 1 L
-+ (i~ Gray and White with Pink, Moderately + -
T RS-4 ‘\ A Weathered, Moderately Hard to Hard, - —
T %' METAMORPHOSED GRANITIC ROCK with T o
T T 661.0 Very Close to Close Fracture Spacing 451 T r
1 N Gray and White, Very Slightly Weathered to T i
1 L Fresh, Very Hard, METAMORPHOSED - T I
1 B GRANITIC ROCK with Close to Moderately g 1 |
T L Close Fracture Spacing 5 1 n
+4 - Boring Terminated at Elevation 661.0 ft in = 4 L
-+ — Crystalline Rock: METAMORPHOSED 8 4 L
+ - GRANITIC ROCK = 4 —
1 L 8‘ 1 L
1 L o 1 L
1 L S 1 L
-4 - > 1 L
1 L & 4 -
1 r S —+ L
4 - g‘ 4 -
T N o I -
Jal
+ - [ 4 -
-+ - L -
l\‘ T
1 L = 1 L
—_— — 8 - -
1 i W T L
o
1 L e 1 L
1 L 7] 1 L
-4 - W 1 L
4
1 - o . —
-+ - o - -
=
4 - o 1 L
o
1 L 8 1 L
z




SHEET 21
45673.1.1 (B-5717)/BRIDGE NOS. 109 & 121

CORE PHOTOGRAPHS

B1-B B1-B

BOX1&2: 25.1-42.4 FEET BOX 3: 42.4 -45.1 FEET

FEET FEET



SHEET 22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 45673.1.2 | TP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-A STATION 22+00 OFFSET 46 ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 702.7 ft TOTAL DEPTH 46.9 ft NORTHING 839,098 EASTING 1,781,574 24 HR. 4.2

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015 | DRILL METHOD  SPT Core Boring HAMMER TYPE  Automatic

DRILLER Toothman, R. START DATE 03/28/21 COMP. DATE 03/29/21 | SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/12/21

Boring Terminated at Elevation 655.8 ft in
Crystalline Rock: METAMORPHOSED
GRANITIC ROCK

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH o »5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘ ‘ ‘ NO. |/moi| G | ELEv. (1) DEPTH (ft)
705 -
1 [ 7027 GROUND SURFACE 0.0
I T = ALLUVIAL
700 1 A1 §-_ Dark Gray, Silty CLAY
699.2 35 ! v \
T 2 3 4 +7 . B
+ . Q-
es| T - N
6942 1 85 . \
T 1 1 3 * " w \:
1 | N
690 | 00T 135 | e8os . _______ 131
T 2123 5703 | lm—e b e e L = coeol 688.7 ~ RESIDUAL . 14.0
T . " 100/0.8® %- \Black and White, Silty Coarse to Fine SAND [
T T = WEATHERED ROCK
685 T T METAMORPHOSED GRANITIC ROCK
6842 185 | ——n
T 100/0.9 D Y I 100/0.5+ %’—_
680 67951 232 j—679.5 23.2
F 60/0.0 e - - - - - - - | - -6000 = CRYSTALLINE ROCK
r e I e 7/);4- White and Gray, Moderately to Slightly
r =i Weathered, Moderately Hard to Hard,
675 r ?/)g- METAMORPHOSED GRANITIC ROCK with
i ‘\// -_673 s Very Close to Close Fracture Spacing 202
r ¢ = White and Gray, Very Slightly Weathered,
r RS5 A o708 VeryHard, METAMORPHOSED GRANITIC 319
670 r — > ROCK with Moderately Close Fracture -
i [ 669.0 Spacing | 337
| ﬁ White and Gray, Moderately to Slightly
| ﬁg Weathered, Moderately Hard to Hard,
[ ﬁ METAMORPHOSED GRANITIC ROCK with
665 K f}g METAMORPHOSED DIORITE, Very Close
| ﬁ to Close Fracture Spacing
L RSE A White and Gray, Very Slightly Weathered to
+ = 58 Fresh, Very Hard, METAMORPHOSED
660 F = GRANITIC ROCK with METAMORPHOSED
o 7 DIORITE, Moderately Close to Wide Fracture
i ﬁj/f Spacing
|~
[ < 655.8 46.9

GEOTECHNICAL BORING REPORT SHEET 22
CORE LOG
WBS 45673.1.2 | TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-A STATION 22+00 OFFSET 46 ft LT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 702.7 ft TOTAL DEPTH 46.9 ft NORTHING 839,098 EASTING 1,781,574 24 HR. 4.2

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015 | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

DRILLER Toothman, R. START DATE 03/28/21 COMP. DATE 03/29/21 SURFACE WATER DEPTH N/A

NCDOT CORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/12/21

CORE SIZE NQ TOTALRUN 23.7 ft
RUN DRILL RUN STRATA | |
S | ELEV PRI REN | RaTe [RECTRQD | STHE- IREC T RAD | o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % : % % | G | ELEV. (i) DEPTH (ft)
679.5 Begin Coring @ 23.2 ft
6795 + 232 | 37 | 3:39/0.7 | 3.0) | (1.7) (63) | @) =t 6795 CRYSTALLINE ROCK 232
1 g??ﬂ 8 81% | 46% 88% | 35% y =t White and Gray, Moderately to Slightly Weathered, Moderately Hard to
6758 T 269 24310 =T Hard, METAMORPHOSED GRANITIC ROCK with Very Close to Close
675 .8 . : . 2 Fracture Spacing
50 212;1 8 1(80%2) ?22/3 %-_673 5 Abundant high angle fracture with iron staining common 202
4:27/1.0 enlenFeF gy — i GSI=50-60 S
4:10/1.0 100% | 100% % L White and Gray, Very Slightly Weathered, Very Hard, METAMORPHOSED
670.8 1 31.9 3:56/1.0 RS-5 =1 670.8 GRANITIC ROCK with Moderately Close Fracture Spacing 31.9
670 5.0 | 3:17/1.0 | (5.0) | (3.1) an s No natural fractures
3:58/1.0 |100% | 62% 94% | 22% e 6690 | GSI=70-80 33.7
4:07/1.0 (13.2)|(11.9) % White and Gray, Moderately to Slightly Weathered, Moderately Hard to
6658 T 36.9 3546/1 .0 100% | 90% ﬁf Hard, METAMORPHOSED GRANITIC ROCK with METAMORPHOSED
665 : : 4;06/ 1.0 = DIORITE, Very Close to Close Fracture Spacing
5.0 gi’?ﬂ 8 g:;g) gt‘oz/) %\’f Joints at 0 degrees to 30 degrees
. : ° ° 9 GSI=40-50
gggﬂ 8 RS-6 5 White and Gray, Very Slightly Weathered to Fresh, Very Hard,
660.8 | 41.9 4:011.0 7‘% METAMORPHOSED GRANITIC ROCK with METAMORPHOSED DIORITE,
660 5.0 |4:29/1.0 | (5.0) | (5.0) = Moderately Close to Wide Fracture Spacing
4:25/1.0 [100% | 100% 72‘,3 Joints at 0 degrees to 10 degrees
4:42/1.0 = GSI=80-90
4:31/1.0 &
655.8 | 46.9 43710 P esse 46.9

Boring Terminated at Elevation 655.8 ft in Crystalline Rock:
METAMORPHOSED GRANITIC ROCK




SHEET 23
45673.1.1 (B-5717)/BRIDGE NOS. 109 & 121

CORE PHOTOGRAPHS

B2-A B2-A

BOX1&2: 23.2-40.5 FEET BOX 3:40.5-46.9 FEET

FEET FEET



NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-D STATION 21+89 OFFSET 27 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 702.9ft TOTAL DEPTH 1751t NORTHING 839,083 EASTING 1,781,558 24 HR. 4.6
DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Toothman, R. START DATE 03/30/21 COMP. DATE 03/31/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tEV ELEV DEETH v 0 SOIL AND ROCK DESCRIPTION
)| w) (f) | o5t | 051t | 051 | |0 25 50 75 100/ | No. |/moll & | eev.y DEPTH (1)
705 L
T 702.9 GROUND SURFACE 0.0
T N ALLUVIAL
00 Sl N Gray and Brown, Silty CLAY
6993T 36 4 §—
2085 | }1'1 i v N
A NS
695 o §'_
6943 86 VR NY
1 2 3 e | . w \_
N, - N
. .\\ \_
89 | cgoaT 136 X N es0s
9 [ 13 | 21 Nz | W F RESIDUAL
T__ : T T I 6s6.9 Black and White, Silty Coarse to Fine SAND 16.0
J N i R B WEATHERED ROCK
B S GOTIXe 6010091 =884 VMETAMORPHOSED GRANITIC ROCK _/—2

Boring Terminated with Standard
Penetration Test Refusal at Elevation 685.4
ft on Crystalline Rock: METAMORPHOSED

GRANITIC ROCK

SHEET 24



NCDOT BORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 25

WBS 45673.1.2 | TP B-5717 | COUNTY GUILFORD | GEOLOGIST Weaver, P.M.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-E STATION 21+64 OFFSET 18 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 702.5 ft TOTAL DEPTH 36.5 ft NORTHING 839,048 EASTING 1,781,521 24 HR. 49

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 04/13/21

COMP. DATE 04/14/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 ® %0 s 190] | NO. | Amoi| G | ELev.y DEPTH (ft)
705
4 702.5 GROUND SURFACE 0.0)
T B DR ALLUVIAL
700 T e Brown to Light Gray, Silty Coarse to Fine
6990 35 | SAND
) ) 5 Lo Note: 2.4' of Rip Rap with Sand Was Hand
T *9 o Cleared Before Drilling Began
695 I b
6940 | 85 L I
+ 2 4 6 . ‘10 R B
P R et Leso7 _ _ _ _______________ g
T —— RESIDUAL
~< 8.3 14.2
1 %6 2 |73 - T w i Gray with White, Silty Coarse to Fine SAND /]
686.5 T 16.0 T e0i00® =1 686.5 WEATHERED ROCK 16.0
685 T 60/0.0 - 6070, i \ METAMORPHOSED DIORITE
T CAT CRYSTALLINE ROCK
1 Completegﬁf L Dark Gray, Slightly to Very Slightly
1 [loss of (== Weathered, Hard, METAMORPHOSED
1 circulationﬁ L DIORITE with Very Clqse to Close Fracture
680 - 6794 Spacing 23.1
T =i Gray and White, Moderately to Slightly
T \ 4~ 6775 Weathered, Hard to Very Hard, 25.0
T F‘///J/' METAMORPHOSED GRANITIC ROCK with
675 I ?)/?'_ Very Close to Close Fracture Spacing
T il Gray and White, Fresh, Very Hard,
4 f/{’f/{_ METAMORPHOSED GRANITIC ROCK with
4 i;;_ Moderately Close to Wide Fracture Spacing
670 I RS7 f;/;'_
-+ T A
7
1 s
T ﬁf/?' 666.0 36.5

Boring Terminated at Elevation 666.0 ft in
Crystalline Rock: METAMORPHOSED
GRANITIC ROCK

NCDOT CORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT SHEET 25
CORE LOG
WBS 45673.1.2 | TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Weaver, P.M.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-E STATION 21+64 OFFSET 18 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 702.5ft TOTAL DEPTH 36.5 ft NORTHING 839,048 EASTING 1,781,521 24 HR. 4.9

DRILL RIG/HAMMER EFF./DATE TRI00

55 CME-55 68% 02/20/2015

| DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 04/13/21

COMP. DATE 04/14/21 SURFACE WATER DEPTH N/A

CORE SIZE NQ TOTALRUN 20.5ft
RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [REC [ RaD | SAUP. IREC.TTRADT o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % i % % ELEV. (ft) DEPTH (ft)
686.5 Begin Coring @ 16.0 ft
=+ 1 0.5 A 4:31/0.5 ] (0.5) | (0.0) (7.1) | (0.7) K =1 686.5 CRYSTALLINE ROCK 16.0
ik
685 jﬁg&__jﬁ& 5.0 | 207/1.0 100%/ 0% / 100% | 10% ?,j‘é— Dark Gray, Slightly to Very Slightly Weathered, Hard, METAMORPHOSED
T %83” 8 (5.0) | (0.7) =5 DIORITE with Very Close to Close Fracture Spacing
T 2'58/1.0 [100% | 14% ?;)%' Near vertical to vertical fractures throughout with light iron and epidote
681.0 T 215 3:21/1.0 \‘//: infilling of some fractures
680 T 50 | 3:01/1.0 | (5.0) | (1.1) I GSI=50-60 21
. 0, 0, - -
+ 2 |100% | 22% (19| 00) F=F Gray and White, Moderately to Slightly Weathered, Hard to Very Hard,
T 3:06/1.0 100%) 0% f- 677.5 METAMORPHOSED GRANITIC ROCK with Very Close to Close Fracture 25.0
676.0 T 26.5 2:45/1.0 (10.8)((10.3) %: ) Spacing
675 T 5.0 | 2:53/1.0 | (5.0) | (5.0) 94% | 90% f/\g/\_ Vertical to near vertical fractures thoughout
1 3:37/1.0 | 100% | 100% =L GSI=50-60
1 4:11/1.0 1 Gray and White, Fresh, Very Hard, METAMORPHOSED GRANITIC ROCK
1 4:35/1.0 N with Moderately Close to Wide Fracture Spacing
671.0 | 31.5 5:03/1.0 == Note: last 0.7" of core could not be retrieved from the borehole
670 1 50 | 2:04/1.0 | 4.3) | (42) | RS-7 1 GSI=80-90
1 2:55/1.0 | 86% | 84% e
1 4:16/1.0 ?I‘F/;-
1 5:23/1.0 =]
666.0 T 36.5 7:0111.0 ] 666.0 36.5

Boring Terminated at Elevation 666.0 ft in Crystalline Rock:
METAMORPHOSED GRANITIC ROCK




SHEET 26
45673.1.1 (B-5717)/BRIDGE NOS. 109 & 121

CORE PHOTOGRAPHS

B2-E B2-E

BOX1&2: 16.0 - 33.3 FEET BOX 3: 33.3-36.5 FEET

FEET FEET



NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/9/21

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-B STATION 21+49 OFFSET 37 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 707.6 ft TOTAL DEPTH 23.7 ft NORTHING 839,034 EASTING 1,781,501 24HR.  Caved

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Toothman, R.

START DATE 04/01/21

COMP. DATE 04/01/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft)
710 -
I [ 7076 GROUND SURFACE 0.0
¥ - - L ALLUVIAL
705 T | B o Gray, Silty Coarse to Fine SAND, Little
70411 35 t — Organics (Wood)
11 3 2 o W - Note: Blow count influenced by wood
T *5' - B piece(s)
m| T A\ o
699171 85 N B
1 4 4 6 . ¥10 . Sat. L
I L i
695 T ! -
69411 135 1- N
1 3 3 3 o Sat. L
1 1- B
690 T 1° o
689.1 | 185 1. o _@Qi———————RE—SEU—AL———————ﬁ‘l
6 7 fiooo4 | oL R 688.1 ~ RE ) 19.5
T e - 100/03? \ Black and White, Silty Coarse to Fine SAND /~— |
T T R C WEATHERED ROCK
685 I B METAMORPHOSED GRANITIC ROCK
L 6841 23.5 683.9 23.7
00/0. 100/0.29

Boring Terminated at Elevation 683.9 ft in
Weathered Rock: METAMORPHOSED
GRANITIC ROCK

Caved In at 6.2 feet

Note: Casing advancer fell off and blocked
hole. Boring was offset 5 feet downstation
with offset boring (B2-B1) advanced to 23.4
feet at which point coring was commenced.

SHEET 27



NCDOT BORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 28

WBS 45673.1.2 | TP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-B1 STATION 21+45 OFFSET 37 ftRT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 707.9ft TOTAL DEPTH 36.9 ft NORTHING 839,035 EASTING 1,781,497 24 HR. Caved

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Gonzales, L.

START DATE 04/02/21

COMP. DATE 04/05/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH o »5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘ ‘ ‘ NO. | /mol| G | ELEV. (ft DEPTH (ft)
710 |
T GROUND SURFACE 0.0|
4 ALLUVIAL
4 Gray, Silty Coarse to Fine SAND, Little
705 s Organics (Wood)
+ Note: Blow count influenced by wood
=+ piece(s)
700 T
695 T
690 I 6898 _ . 184
1 RESIDUAL
+ Black and White, Silty Coarse to Fine SAND
T WEATHERED ROCK
685 T METAMORPHOSED GRANITIC ROCK
6845 234 234
+ 60/0.0 - -60/0.0 = CRYSTALLINE ROCK
T ot T A 681.8 Gray and White with Red-Orange, 26.1
T ;j F Moderately Severely to Moderately -
680 T fﬁ B Weathered, Moderately Hard,
T %_ METAMORPHOSED GRANITIC ROCK with
T ﬁ i Close to Very Close Fracture Spacing
1 RS-8 %/g B CRYSTALLINE ROCK
1 ] 676.0 Gray and White, Moderately to Slightly 319
675 A4 A Weathered, Hard, METAMORPHOSED
1 %),—?_ GRANITIC ROCK with Very Close to Close
1 ‘\// L Fracture Spacing
T ﬁﬁ - 6710 CRYSTALLINE ROCK 36.9

Gray and White with Some Pink, Very
Slightly Weathered to Fresh, Very Hard,
METAMORPHOSED GRANITIC ROCK with
Moderately Close to Wide Fracture Spacing
Boring Terminated at Elevation 671.0 ft in

Crystalline Rock: METAMORPHOSED
GRANITIC ROCK

Caved In at 11.2 feet

Note: Core barrel became stuck in hole. Drill
crew afraid to core deeper and issue
continue. B2-E was cored to get 10 feet of
sound rock along this bent of the bridge.

NCDOT CORE SINGLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT SHEET 28
CORE LOG
WBS 45673.1.2 | TIP B-5717 | COUNTY GUILFORD | GEOLOGIST Pastrana, C.R.
SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. B2-B1 STATION 21+45 OFFSET 37 ftRT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 707.9ft TOTAL DEPTH 36.9 ft NORTHING 839,035 EASTING 1,781,497 24 HR. Caved

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Gonzales, L.

START DATE 04/02/21

COMP. DATE 04/05/21

SURFACE WATER DEPTH N/A

CORE SIZE NQ TOTALRUN 13.5ft
RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(E)TH R(g;“ RATE [REC [ RaD | SAUP. IREC.TTRADT o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % i % % | G| ELEV.(ft) DEPTH (ft)
684.5 Begin Coring @ 23.4 ft
6845 1 234 | 35 | 59105 | (1.8) | (0.5) (1.0) | (0.5) F=f 6645 CRYSTALLINE ROCK 234
T lggﬂ 8 51% | 14% 37% | 19% V2T o1 Gray and White with Red-Orange, Moderately Severely to Moderately %61
681.0 T 26.9 G280 63| (2 For ) Weathered, Moderately Hard, METAMIORPHOSED GRANITIC ROCK with '
680 T 50 | 2:46/1.0 | 2.5) | (1.2) 57'% 21'% fﬁ'_ Close to Very Close Fracture Spacing
2:25/1.0 | 50% | 24% f\ﬂf Majority of core is very broken
T 1:33/1.0 I GSI=30-40
T 1:30/1.0 RS-8 =T CRYSTALLINE ROCK
676.0 { 31.9 3:42/1.0 ] 676.0 Gray and White, Moderately to Slightly Weathered, Hard, 31.9
675 1 5.0 | 4:35/1.0 | (5.0) [ (5.0) (5.0) [ (5.0) %\f?//_ METAMORPHOSED GRANITIC ROCK with Very Close to Close Fracture
1 4:52/1.0 1 100% | 100% 100% | 100% ?/2,—2_ Spacing
1 3:05/1.0 =" Joints generally at 10 degrees to 30 degrees
6710 T 36.9 3504/1.0 ?g_ GSI=50-60
: : 3:401.0 ep 7L CRYSTALLINE ROCK B3

Gray and White with Some Pink, Very Slightly Weathered to Fresh, Very
Hard, METAMORPHOSED GRANITIC ROCK with Moderately Close to Wide

Fracture Spacing
One joint at 45 degrees
GSI=80-90

Boring Terminated at Elevation 671.0 ft in Crystalline Rock:

METAMORPHOSED GRANITIC ROCK

Caved In at 11.2 feet




SHEET 29
45673.1.1 (B-5717)/BRIDGE NOS. 109 & 121

CORE PHOTOGRAPHS

B2-B1

BOX 1: 23.4-36.9 FEET

FEET



NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 6/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 30

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 22+55 OFFSET 50 ft LT ALIGNMENT -L- 0 HR. 19.2
COLLARELEV. 7169 ft TOTAL DEPTH 2856 ft NORTHING 839,086 EASTING 1,781,628 24 HR. FIAD

WBS 45673.1.2 TIP B-5717 COUNTY GUILFORD GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB2-C STATION 22+29 OFFSET 2ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 716.6 ft TOTAL DEPTH 4.5 ft NORTHING 839,048 EASTING 1,781,589 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Gonzales, L. START DATE 03/09/20

COMP. DATE 03/09/20

| SURFACE WATER DEPTH N/A

DRILLER Gonzales, L.

START DATE 03/11/20

COMP. DATE 03/11/20

| 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 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll &
720 | 720 |
1 l N 71629 GROUND SURFACE 09 1 L 7166 GROUND SURFACE 0.0
7159 [ 10 A T 0.8' Asphalt : 7156 + 1.0 B CNF ROADWAY EMBANKMENT
75 4 Ble]7 _f“ D |-N- ROADWAY EMBANKMENT 715 + N I . o INF Tan-Brown to Brown, Silty CLAY
7134 T 35 -l N Brown to Dark Gray, Sandy CLAY, Trace 7131 T 35 - NG
T 515 |6 : #{1 : D IIN Gravel 7 [ 4 [e0m0| | [ - e LN 7121 45
7109 1 6.0 o LN 60/0.0 Boring Terminated with Standard
710 3 3 3 ) ss-8 | 17% -\ Penetration Test Refusal at Elevation 712.1
b LR ft in Roadway Embankment: Rip Rap and/or
708.4 8.5 | . N Boulders and/or Concrete
2 [ 3| 2 » M
705 * : L 7052 _ _ _ _ ____________ 1y
t N ALLUVIAL
7034 T 135 [ Dark Gray, Silty CLAY, Trace Sand
1 2 | 2 - - M -
LI B
| L
700 4 62994 __ _ _ __ a7
6984 T 185 - Gray, Silty SAND
5 5 3 _/‘8 ) w
695 1
6934 T 235 |-
2 1 1 +2- e Sat.
690 |
[ 28.2
G884 4 288 500 — ——————60/0.0 CRYSTALLINE ROCK

METAMORPHOSED DIORITE

Boring Terminated with Standard

ft in Cystalline Rock: METAMORPHOSED
DIORITE

Penetration Test Refusal at Elevation 688.3




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 31

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 ( E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB2-C1 STATION 22+44 OFFSET 5fLT ALIGNMENT -L- 0 HR. 20.9
COLLARELEV. 7155 ft TOTAL DEPTH 285 ft NORTHING 839,046 EASTING 1,781,604 24 HR. 13.3

WBS 45673.1.2 TIP B-5717 COUNTY GUILFORD GEOLOGIST Weaver, P.M.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB2-C2 STATION 22+26 OFFSET 4 ftRT ALIGNMENT -L- 0 HR. 2.0
COLLARELEV. 716.9ft TOTAL DEPTH 29.7 ft NORTHING 839,043 EASTING 1,781,584 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

|DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TRI0055 CME-55 68% 02/20/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Gonzales, L. START DATE 03/11/20

COMP. DATE 03/11/20 | SURFACE WATER DEPTH N/A

DRILLER Toothman, R.

START DATE 04/15/21

COMP. DATE 04/15/21

| 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 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll &
720 | 720 |
1 r T [ 7169 GROUND SURFACE 0.0
215 + L 7155 GROUND SURFACE 00| | 745 | I LN ROADWAY EMBANKMENT
1 ¥ L\_ ROADWAY EMBANKMENT 1 ‘Lb_ 7139 Tan-Brown to Brown, Sl|ty CLAY 30
T o t\' Tan-Brown to Brown to Dark Gray, Silty 7134 T 35 2 5 5 - N ~Tan and Brown. Clayay Coarse to Fine -4
71207 35 o N o ki o WL 719 " "SAND with Conorete Preces 8
10 I 315 4|, *9 .. M O 7103 52 | 710 N N Dark Gray, Silty CLAY
70951 6.0 F— T T T T T TALLUVIAL T T T T 7 N- Note: Hard layer from 5.0-5.2'
ALLUVIAL i N
I 8|1 38| 3 %6' o M RN Dark Gray to Gray, Silty CLAY, Trace 7084 T 85 TN N
7070 | 85 : ; ; /- §: Organics (Wood Fragments) 3 6 7 i 35 w N
705 T )\ Gl st INJ 705 A N
T I N roaa T 1as a Nwee
1 .. K L C ALLUVIAL
7020 ] 135 || ) Y\ WOHTWOHTWOH | ¢ - Sat. NJ Gray to Light Gray, Silty CLAY
oo T 2 2 2 9 Sat. NY 700 \\' ) §_
I ||I : N €80 _ _ _ _ _ _ _ _________ 11 6984 3 185 4 o 15 Z\\Z . §Z
6070 [ 185 | : : |- - N Gray, Silty SAND . 910 w \\_ 696.4 205
695 T 2 - SS9 | Sat. i 695 A R R | N - Gray, Siity Coarse o Fine SAND |
N i — 7
T I L 6o3at2as | | L /o
6920 | 235 l. . i ¢ Sat.
690 T T e Sat. i 690 -
T I B H 27.8
-+ l. - - - - 688 4 28 5 g e gl — —— e g— — — ——— f—— — —— -I 7 WEATHERED ROCK
6870 | 285 sl el sl el i WEATHERED ROCK 22 ea72 T 207 | 12 ]88/0.3 ~100/0.68- Zr METAMORPHOSED DIORITE 207
60/0.0 60/0.0 METAMORPHOSED DIORITE , 60/0.0 60/0.0 Boring Terminated with Standard

Boring Terminated with Standard
Penetration Test Refusal at Elevation 687.0
ft on Cystalline Rock: METAMORPHOSED

DIORITE

Penetration Test Refusal at Elevation 687.2
ft on Crystalline Rock: METAMORPHOSED
GRANITIC ROCK




NCDOT BORE DOUBLE B5717_BRDG_109_121.GPJ NC_DOT.GDT 5/10/21

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 45673.1.2 | ip B-5717 | cCoUNTY GUILFORD | GEOLOGIST Pastrana, C.R.

SITE DESCRIPTION Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 22+00 OFFSET 45 ft RT ALIGNMENT -L- 0 HR. 19.8
COLLARELEV. 7166 ft TOTAL DEPTH 31.2 ft NORTHING 839,011 EASTING 1,781,547 24 HR. 13.8

DRILL RIG/HAMMER EFF./DATE SUM3123 CME-550X 93% 11/18/2019

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Gonzales, L. START DATE 03/11/20 COMP. DATE 03/11/20 | SURFACE WATER DEPTH N/A
ELEV| ZXRy [DEPTH|_BLOW COUNT BLOWS PER FOOT sawp. W cL> SOIL AND ROCK DESCRIPTION
| s (f) | o5t | 051t | 051 | |0 25 50 75 100/ | No. |/moll & | eev.y DEPTH (f)
720 L
1 [ 7166 GROUND SURFACE 0.0
715 7156 T 1.0 BN CNF ROADWAY EMBANKMENT
=4 6 7 5 —fu D |-N— Tan-Brown to Brown, Silty CLAY, Trace
T AR LNC Gravel
7131 ] 35 .. LNF
1 1 2 7 N
1 Q3 - - - M LN
7106 + 6.0 \- - LN
710 T 0] 6 | 6 12 MmN
2081 T as A NFTOse 8
S C ALLUVIAL
+ 3 3 6 . #9 .- SS-10 [ 22% \— Dark Gray to Gray to Tan-Brown, Sandy
+ SRR - CLAY
705 T / N
4 /. \_
7031 ] 135 /. 777\_
1 2 1 1 92 - Sat. \_
700 T I B
T i \\—@91_________________1_7A4_
6981 1 185 (. Dark Gray, Silty SAND, with Layers of Silty
T 2 2 2 o, Sat. CLAY
695 I b
-+ ' -
6931 | 235 |
1 3 2 4 ¢ Sat.
690 I j i 276
688.1 | 285 T B I A 7 WEATHERED ROCK ‘
41 [59/0.2 ~ 1000079 == METAMORPHOSED DIORITE
6854 T 312 s % 685.4 31.2
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation 685.4
ft on Cystalline Rock: METAMORPHOSED
DIORITE

SHEET 32



WBS NO.:
TIP NO.:
COUNTY:

45673.1.2
B-5717
Guilford

SOILS LABORATORY TESTS RESULTS

SITE DESCRIPTION: Replace Bridges 109 and 121 on SR 4240 (E. Gate City Blvd.) over South Buffalo Creek

SHEET 33

BORING SAMPLE BORING DEPTH AASHTO N LL P.l. % BY WEIGHT % PASSING SIEVES % %
NO. NO. LOCATION INTERVAL (FT) CLASS CSE. SAND | F.SAND SILT CLAY 10 40 200 MOISTURE | ORGANIC
EB1-A SS-5 -L- STA. 20+28, 49' LT 3.5-5.0 A-7-6 (9) 6 41 23 23 21 40 16 88 77 53 23.7 -
EB1-C SS-6 -L- STA. 20+02, 4' LT 1.0-2.5 A-7-6 (16) 6 49 27 17 21 44 18 98 89 65 24.3 -
EB1-B SS-7 -L- STA. 19+80, 35' RT 13.5-15.0 A-6 (8) 5 28 13 1 29 55 15 100 100 81 21.6 -
EB2-A SS-8 -L- STA. 22+55, 50' LT 6.0-7.5 A-6 (2) 6 28 12 25 31 35 9 92 81 46 17.2 -
EB2-C1 SS-9 -L- STA. 22+44,5' LT 18.5-20.0 A-2-4 (0) 2 NP NP 50 34 7 9 97 77 18 - -
EB2-B SS-10 -L- STA. 22+00, 45' RT 8.5-10.0 A-6 (4) 9 33 12 18 30 44 8 92 84 54 21.8 -

Certificafion Na. 121-01-1108




geotec

eotechnics

hnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C
This method does not report strain rate or deformation

Client: ESP Associates, Inc.
Client Project:  B-5717
Project No.: R-2021-116-001
Lab ID No.: R-2021-116-001-001
Specimen Weight (g): 638.93
SPECIMEN LENGTH (in)
Reading 1: 4.69
Reading 2: 4,70
Reading 3: 4.70
Average: 4.70
MOISTURE CONTENT
Tare Number: X-11
Wt. of Tare & Wet Sample (g): 757.64
Wt. of Tare & Dry Sample (g): 756.97
Weight of Tare (g): 142,71
Weight of Wet Sample (g): 614.93
Sample Volume (cm?): 236.95
Moisture Content (%): 0.11
Unit Wet Weight (g/cm®): 2.697
Unit Wet Weight (pcf): 168.3
Unit Dry Weight (g/cm?®): 2.694
Unit Dry Weight (pcf): 168.1

Physical Description: Gray Rock Core

Notes:
1) Moisture conditions at time of the test are: ~ As received
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable
3) Deviation from straightness, Procedure A of ASTM D 4543-08
Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail
4) Temperature is laboratory room temperature.
5) D4543 Prep and D7012 Testing Equipment Used:
R176 Compression Machine,
R525 Digital Calipers,
R148 Feeler Gauge, R419 Scale
R512 Rock Saw
R148 Straight Edge
R582 V-Block, R585 Dial Gauge

Tested By: _129-07-0411 5/6/21

AXIAL: Pass

Boring No.:  B1-A
Depth (ft): 22.7-23.0
Sample ID: RS-1

Moisture Condition: As received

SPECIMEN DIAMETER (in):

Reading 1:
Reading 2:
Average:
Area (in):
L/D:

Total Load (Ib):
Uniaxial Compressive Strength (psi):

Fracture Type

Rate of Loading (Ib/sec):
Time to Break (min:sec):
Deviation From Straightness®:

TOP: Pass

OO
MO
A
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AN
Y
AN
OO0
OOCKXK]
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f:‘:':’:‘e‘w
)

page 1 of 1 DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17

1.98
1.98
1.98
3.08
2.37

32,140
10,440

. Shear
238
2:15.00

Pass

BOTTOM: Pass

Checked By: AES Date: 5/7/21

2200 Westinghouse Blvd., Suite 103 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460 ¢ www.geotechnics.net

SHEET 34

eotechnics

geotec

hnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C
This method does not report strain rate or deformation

Client: ESP Associates, Inc.
Client Project:  B-5717
Project No.: R-2021-116-001
Lab ID No.: R-2021-116-001-002
Specimen Weight (g): 657.69
SPECIMEN LENGTH (in)
Reading 1: 4.81
Reading 2: 4.81
Reading 3: 4.82
Average: 4.81
MOISTURE CONTENT
Tare Number: SS-4
Wt. of Tare & Wet Sample (g): 720.45
Wt. of Tare & Dry Sample (g): 719.93
Weight of Tare (g): 99.29
Weight of Wet Sample (g): 621.16
Sample Volume (cm®): 243.43
Moisture Content (%): 0.08
Unit Wet Weight (g/cm®): 2.702
Unit Wet Weight (pcf): 168.6
Unit Dry Weight (g/cm?®): 2.700
Unit Dry Weight (pcf): 168.4

AXIAL: Pass

Boring No.:  B1-A
Depth (ft): 42.0-42.3
Sample ID:  RS-2

Moisture Condition: As received

SPECIMEN DIAMETER (in):

Reading 1:
Reading 2:
Average:
Area (in):
L/D:

Total Load (Ib):
Uniaxial Compressive Strength (psi):

Fracture Type

Rate of Loading (Ib/sec):
Time to Break (min:sec):
Deviation From Straightness®:

TOP: Pass

1.98
1.98
1.98
3.09
2.43

43,960
14,240

. Shear
253
2:53.46

Pass

BOTTOM: Pass

Physical Description: Gray Rock Core

Notes:
1) Moisture conditions at time of the test are: ~ As received
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable
3) Deviation from straightness, Procedure A of ASTM D 4543-08
Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail
4) Temperature is laboratory room temperature.
5) D4543 Prep and D7012 Testing Equipment Used:
R176 Compression Machine,
R525 Digital Calipers,
R148 Feeler Gauge, R419 Scale
R512 Rock Saw
R148 Straight Edge
R582 V-Block, R585 Dial Gauge

Tested By: _129-07-0411 5/6/21
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Checked By: AES Date: 5/7/21

2200 Westinghouse Blvd., Suite 103 « Raleigh, NC 27604 « Phone (919) 876-0405  Fax (919) 876-0460 ¢ www.geotechnics.net



eotechnics

geotechnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C
This method does not report strain rate or deformation

Client: ESP Associates, Inc.
Client Project:  B-5717
Project No.: R-2021-116-001

Lab ID No.: R-2021-116-001-003

Specimen Weight (g):

SPECIMEN LENGTH (in)
Reading 1:
Reading 2:
Reading 3:
Average:

MOISTURE CONTENT

Tare Number:

Wt. of Tare & Wet Sample (g):
Wt. of Tare & Dry Sample (g):
Weight of Tare (g):

Weight of Wet Sample (g):
Sample Volume (cm®):
Moisture Content (%):

Unit Wet Weight (g/cm®):

Unit Wet Weight (pcf):

Unit Dry Weight (g/cm?®):
Unit Dry Weight (pcf):

Physical Description: Gray and White Rock Core

Notes:

1) Moisture conditions at time of the test are:
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable
3) Deviation from straightness, Procedure A of ASTM D 4543-08

581.80

4.31
4.31
4.31
4.31

TB-04
713.83
712.95
134.67
579.16
218.04
0.15
2.668
166.5
2.664
166.3

Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail
4) Temperature is laboratory room temperature.
5) D4543 Prep and D7012 Testing Equipment Used:

R176 Compression Machine,
R525 Digital Calipers,

R148 Feeler Gauge, R419 Scale
R512 Rock Saw

R148 Straight Edge

R582 V-Block, R585 Dial Gauge

Tested By: _129-07-0411

5/6/21

AXIAL: Pass

As received

Boring No.:  B1-B

Depth (ft): 29.7-30.0

Sample ID:  RS-3
Moisture Condition: As received

SPECIMEN DIAMETER (in):

Reading 1:
Reading 2:
Average:
Area (in):
L/D:

Total Load (Ib):
Uniaxial Compressive Strength (psi):

Fracture Type

Rate of Loading (Ib/sec):
Time to Break (min:sec):
Deviation From Straightness®:

TOP: Pass

page 1 of 1

DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17

1.98
1.98
1.98
3.09
2.17

23,540
7,630

. Shear
266
1:28.50

Pass

BOTTOM: Pass

Checked By: AES Date: 5/7/21
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eotechnics

geotec

hnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C

Client: ESP Associates, Inc.
Client Project:  B-5717
Project No.: R-2021-116-001

Lab ID No.: R-2021-116-001-004

Specimen Weight (g):

SPECIMEN LENGTH (in)
Reading 1:
Reading 2:
Reading 3:
Average:

MOISTURE CONTENT

Tare Number:

Wt. of Tare & Wet Sample (g):
Wt. of Tare & Dry Sample (g):
Weight of Tare (g):

Weight of Wet Sample (g):
Sample Volume (cm®):
Moisture Content (%):

Unit Wet Weight (g/cm®):

Unit Wet Weight (pcf):

Unit Dry Weight (g/cm?®):
Unit Dry Weight (pcf):

638.12

4.67
4.67
4.66
4.67

860
755.33
754.81
135.14
620.19
236.42

0.08

2.699
168.4
2.697
168.3

AXIAL: Pass

This method does not report strain rate or deformation

Boring No.:  B1-B
Depth (ft): 41.8-42.1
Sample ID: RS-4

Moisture Condition: As received

SPECIMEN DIAMETER (in):

Reading 1:
Reading 2:
Average:
Area (in):
L/D:

Total Load (Ib):
Uniaxial Compressive Strength (psi):

Fracture Type

Rate of Loading (Ib/sec):
Time to Break (min:sec):
Deviation From Straightness®:

TOP: Pass

1.98
1.98
1.98
3.09
2.35

32,360
10,470

. Shear
200
2:42.19

Pass

BOTTOM: Pass

Physical Description: Gray Rock Core

Notes:

1) Moisture conditions at time of the test are:
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable
3) Deviation from straightness, Procedure A of ASTM D 4543-08

As received

Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail

4) Temperature is laboratory room temperature.

5) D4543 Prep and D7012 Testing Equipment Used:

R176 Compression Machine,
R525 Digital Calipers,

R148 Feeler Gauge, R419 Scale
R512 Rock Saw

R148 Straight Edge

R582 V-Block, R585 Dial Gauge

Tested By: 129-07-0411

5/6/21
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UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C
This method does not report strain rate or deformation

Client: ESP Associates, Inc. Boring No.:  B2-A
Client Project:  B-5717 Depth (ft): 30.7-31.0
Project No.: R-2021-116-001 Sample ID: RS-5

Lab ID No.: R-2021-116-001-005 Moisture Condition: As received

Specimen Weight (g): 633.92

SPECIMEN LENGTH (in) SPECIMEN DIAMETER (in):

Reading 1: 4.45 Reading 1:  1.98
Reading 2: 4.44 Reading 2: 1.98
Reading 3: 4.44 Average: 1.98
Average: 4.44 Area (in%):  3.08
L/D: 224
MOISTURE CONTENT
Tare Number: X-13 Total Load (Ib): 23,150
Wt. of Tare & Wet Sample (g): 749.15 Uniaxial Compressive Strength (psi): 7,510
Wt. of Tare & Dry Sample (g): 748.50
Weight of Tare (g): 143.38 Fracture Type: Shear
Weight of Wet Sample (g): 605.77
Sample Volume (cm?): 224.35 Rate of Loading (Ib/sec): 225
Moisture Content (%): 0.11 Time to Break (min:sec): 1:43.01
Unit Wet Weight (g/cm3): 2.826 Deviation From Straightnesszz Pass
Unit Wet Weight (pcf): 176.3
Unit Dry Weight (glcmg): 2.823 AXIAL: Pass TOP: Pass BOTTOM: Pass
Unit Dry Weight (pcf): 176.1
i 0
Physical Description:  Gray Rock Core XXX OO
A
VAN 7
Notes: i.....‘.’.‘.@t\‘lg’,’r‘ +X ;.‘}@’9 AKX
1) Moisture conditions at time of the test are: ~ As received YOOGS ER)) Q‘Q‘.a‘-
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable "....."““\. FAA
3) Deviation from straightness, Procedure A of ASTM D 4543-08 \ DOUOOUK
Pass/Fail criteria: gap < 0.02 = Pass, gap > 0.02 = Fail ‘ g‘g‘.‘,’“.‘ sxlf
4) Temperature is laboratory room temperature. ,\“' ““‘, i
WA

5) D4543 Prep and D7012 Testing Equipment Used:
R176 Compression Machine,
R525 Digital Calipers,
R148 Feeler Gauge, R419 Scale
R512 Rock Saw
R148 Straight Edge
R582 V-Block, R585 Dial Gauge

Tested By: _129-07-0411 5/6/21 Checked By: AES Date: 5/7/21
page 1 of 1 DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17
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eotechnics

geotechnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C
This method does not report strain rate or deformation

Client: ESP Associates, Inc. Boring No.:  B2-A
Client Project:  B-5717 Depth (ft): 39.6-39.9
Project No.: R-2021-116-001 Sample ID:  RS-6

Lab ID No.: R-2021-116-001-006 Moisture Condition: As received

Specimen Weight (9): 600.08

SPECIMEN LENGTH (in) SPECIMEN DIAMETER (in):

Reading 1: 4.06 Reading 1:  1.98
Reading 2: 4.06 Reading 2:  1.98
Reading 3: 4.06 Average: 1.98
Average: 4.06 Area (in°):  3.08
L/D: 2.05
MOISTURE CONTENT
Tare Number: X-17 Total Load (Ib): 29,100
Wt. of Tare & Wet Sample (g): 691.98 Uniaxial Compressive Strength (psi): 9,440
Wt. of Tare & Dry Sample (g): 691.71
Weight of Tare (g): 143.50 Fracture Type: Shear
Weight of Wet Sample (g): 548.48
Sample Volume (cm?): 205.17 Rate of Loading (Ib/sec): 190
Moisture Content (%): 0.05 Time to Break (min:sec): 2:32.84
Unit Wet Weight (g/cm3): 2.925 Deviation From Straightnesszz Pass
Unit Wet Weight (pcf): 182.5
Unit Dry Weight (glcmg): 2.923 AXIAL: Pass TOP: Pass BOTTOM: Pass
Unit Dry Weight (pcf): 182.4
S T
Physical Description: Dark Gray Rock Core "' (X1
| W A
: : Yo B 00
Notes: 8 l.0.0'0.0(I‘.‘,' e XX )
1) Moisture conditions at time of the testare: ~ As received . l‘o.o.ooo.‘.q'« AN
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable DOOGOOOB T A
3) Deviation from straightness, Procedure A of ASTM D 4543-08 .‘.‘.‘.‘Q"'(‘ AR
Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail ' f.‘.‘.’,"',' AR
4) Temperature is laboratory room temperature. t‘o'«'o‘.‘.’,' at ‘
5) D4543 Prep and D7012 Testing Equipment Used: N oR,

R176 Compression Machine,
R525 Digital Calipers,

R148 Feeler Gauge, R419 Scale
R512 Rock Saw

R148 Straight Edge

R582 V-Block, R585 Dial Gauge

5/6/21 Checked By: AES Date: 5/7/21

Tested By:  129-07-0411
page 1 of 1 DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17
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SHEET 37

eotechnics eotechnics

geotechnical & geosynthetic testing geotechnical & geosynthetic testing

UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS UNCONFINED COMPRESSIVE STRENGTH of INTACT ROCK CORE SPECIMENS
ASTM D 7012-14 Method C ASTM D 7012-14 Method C
This method does not report strain rate or deformation This method does not report strain rate or deformation
Client: ESP Associates, Inc. Boring No.:  B2-E Client: ESP Associates, Inc. Boring No.:  B2-Bl
Client Project:  B-5717 Depth (ft): 31.6-31.9 Client Project:  B-5717 Depth (ft): 29.9-30.2
Project No.: R-2021-116-001 Sample ID:  RS-7 Project No.: R-2021-116-001 Sample ID:  RS-8
Lab ID No.: R-2021-116-001-007 Moisture Condition: As received Lab ID No.: R-2021-116-001-008 Moisture Condition: As received
Specimen Weight (g): 667.80 Specimen Weight (g): 607.93
SPECIMEN LENGTH (in) SPECIMEN DIAMETER (in): SPECIMEN LENGTH (in) SPECIMEN DIAMETER (in):
Reading 1: 4.69 Reading 1:  1.99 Reading 1: 4.49 Reading 1:  1.98
Reading 2: 4.68 Reading 2:  1.99 Reading 2: 4.49 Reading 2:  1.98
Reading 3: 4.69 Average: 1.99 Reading 3: 4.49 Average: 1.98
Average: 4.69 Area (in®):  3.10 Average: 4.49 Area (in®):  3.07
L/D: 2.36 L/D: 2.27
MOISTURE CONTENT MOISTURE CONTENT
Tare Number: X-5 Total Load (Ib): 8,860 Tare Number: TB-02 Total Load (Ib): 26,900
Wt. of Tare & Wet Sample (g): 809.02 Uniaxial Compressive Strength (psi): 2,860 Wt. of Tare & Wet Sample (g): 725.23 Uniaxial Compressive Strength (psi): 8,760
Wt. of Tare & Dry Sample (g): 808.35 WHt. of Tare & Dry Sample (g): 724.51
Weight of Tare (g): 143.44 Fracture Type: Shear Weight of Tare (g): 133.78 Fracture Type: Shear
Weight of Wet Sample (g): 665.58 Weight of Wet Sample (9): 591.45
Sample Volume (cm®): 238.10 Rate of Loading (Ib/sec): 168 Sample Volume (cm?): 225.93 Rate of Loading (Ib/sec): 248
Moisture Content (%): 0.10 Time to Break (min:sec): 0:52.83 Moisture Content (%): 0.12 Time to Break (min:sec): 1:48.53
Unit Wet Weight (g/cm?): 2.805 Deviation From Straightness®  Pass Unit Wet Weight (g/cm®): 2.691 Deviation From Straightness®  Pass
Unit Wet Weight (pcf): 175.0 Unit Wet Weight (pcf): 167.9
Unit Dry Weight (g/cm?®): 2.802 AXIAL: Pass TOP: Pass BOTTOM: Pass Unit Dry Weight (g/cm?®): 2.688 AXIAL: Pass TOP: Pass BOTTOM: Pass
Unit Dry Weight (pcf): 174.8 Unit Dry Weight (pcf): 167.7
Physical Description: Dark Gray Rock Core ."‘ A .0 ah XXX ) Physical Description: Dark Gray Rock Core ’.’.’.& — ).0.04
OOOOCK KRR S WO
Notes: ANSEOXKAOKX XX Notes: O xS
1) Moisture conditions at time of the test are: ~ As received ‘..“‘..““\“,4 QA "t@ 3 ¢ . ¢ . 1) Moisture conditions at time of the test are: ~ As received “‘.““.Q A F""'t XXX, (XXX
2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable ‘ . . . . . g ,Voo‘.“".“‘ 2) Sample prep conforms to ASTM D4543-08 "best effort" if applicable ‘ OOOX X B ,f‘la*;-'”'r" '
3) Deviation from straightness, Procedure A of ASTM D 4543-08 ‘ . . ‘ § . AA o 4 ‘ (XX XX 3) Deviation from straightness, Procedure A of ASTM D 4543-08 (AN .‘...“.“‘e’ ;
Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail \ ‘.‘.‘.‘.‘(" v _‘9 ¢ : Pass/Fall criteria: gap < 0.02 = Pass, gap > 0.02 = Fail LA 0.‘ OOOCK
4) Temperature is laboratory room temperature. 4 ‘ . {) ‘ Q.r‘ (e Y 4) Temperature is laboratory room temperature. ) @‘.‘;‘. (Y
5) D4543 Prep and D7012 Testing Equipment Used: ‘{‘0‘0.‘.0‘0 2 5) D4543 Prep and D7012 Testing Equipment Used: .(,9,,0‘ N
R176 Compression Machine, Y .Q,i'v‘, "_ R176 Compression Machine, ./::é0,‘1‘oic :
R525 Digital Calipers, A .ﬁ‘q "00*‘ ' £ R525 Digital Calipers, .k"’é.‘.‘,
R148 Feeler Gauge, R419 Scale )Y, 8 {«_" S R148 Feeler Gauge, R419 Scale ‘6‘6‘{0»‘.
R512 Rock Saw d ;"»‘"‘- R512 Rock Saw O
R148 Straight Edge XXX R148 Straight Edge ’
R582 V-Block, R585 Dial Gauge AA R582 V-Block, R585 Dial Gauge
Tested By: _129-07-0411 5/6/21 Checked By: AES Date:  5/7/21 Tested By: 129-07-0411 5/6/21 Checked By: AES Date:  5/7/21
page 1 of 1 DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17 page 1 of 1 DCN: CT45A; Revision No.: 1e3 Revision Date: 4/5/17
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SHEET 38

Project No. 45673.1.2
TIP No. B-5717
Guilford County

SITE PHOTOGRAPHS
Bridge Nos. 109 and 121 on —L— (SR 4240) over South Buffalo Creek

View Along Bridge 109 Looking Upstation from End Bent 1 View Looking Downstream from Bridge 109

View of Along Bridge 121 Looking Upstation from End Bent 1 View Looking Downstream from Bridge 121
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